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(1) Boc-L-Val-Gly-Val*(OPh-4-SCHb):

S\
JESTES s
N )
ANy N 50
ol H g O. :::
S/

Name: fert-butyl ((25)-1-((2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-2-

oxoethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 17.70 (s, 49%), 17.68 (s, 51%).

1H NMR (400 MHz, Chloroform-d) d 7.43 — 7.30 (m, 1H, NH), 7.21 - 6.95 (m, 9H, 8xArH, NH), 5.24 (d, ] =
8.6 Hz, 1H, NH), 4.79 — 4.66 (m, 1H, CHP), 4.07 - 3.80 (m, 3H, CH, CHb>), 2.43 - 2.40 (m, 6H, 2xSCH3), 2.38
~2.29 (m, 1H, CH), 2.16 — 2.05 (m, 1H, CH), 1.41 (s, 9H, Boc), 1.04 — 1.00 (m, 6H, 2xCHz), 0.92 (d, ] = 6.8

Hz, 3H, CHs), 0.87 (d, ] = 6.8 Hz, 3H, CHb).
HRMS: Ca0HuN3O7PS: [M+Na]* calc. 676.2256 found 676.2239
HPLC: purity >99%; retention time 17.807 min

|Chromatogram
1800 - 7 do publikacji #1 [manually integrated] LW272.2 (190 ul CH3CN + 10 ul 10 mM) UV_VIS_ 2 WVL:254 nm
] 1-17.807
1500
1250
Z 1000
E
a4} 4
=] 4
& 7501
;o: )
2 ]
500 +
250
04 L
_200_-| T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 17,807 358,158 1666,615 100,00 100,00 na.
Total: 358,158 1666,615 100,00 100,00
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(2) Boc-L-Val-L-Ala-Val?(OPh-4-SCH3):

Boc), 1.32 (dd, ] = 43.9, 7.0 Hz, 3H, CHs), 1.10 - 0.98 (m, 6H, 2xCH), 0.95 — 0.81 (m, 6H, 2xCHs).

S LA

S

oW

Name: tert-butyl ((25)-1-(((2S)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 17.98 (s, 50%), 17.90 (s, 50%).
H NMR (400 MHz, Chloroform-d) o 7.22 - 6.98 (m, 9H, 8xArH, NH), 6.64 (dd, ] =22.6, 7.2 Hz, 1H, NH),
5.12 (dd, ] =244, 8.4 Hz, 1H, NH), 4.78 — 4.63 (m, 1H, CHP), 4.61 — 4.50 (m, 1H, CH), 3.95 - 3.86 (m, 1H,

CH), 2.43 - 2.41 (m, 6H, 2xSCH5), 2.40 - 2.29 (m, 1H, CH), 2.16 - 2.04 (m, 1H, CH), 1.42 (d, ] =4.9 Hz, 9H,

HRMS: C51H1sN3O7PS: [M+Na]* calc. 690.2412 found 690.2400
HPLC: purity >99%; retention time 18.087 min

|Chromatogram
2 000 - & do publikacji #2 [manually integrated)] LW274.2 UV_VIS_2 WVL:254 nm
17504 1-18.087
1500 4
1250
=Y ]
‘é ]
‘o 1000+
&
2 ]
o ]
o 4
5 7504
w 4
2 ]
500
250
] \E - 18,447
04 T
-2001— — , — - ; .
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a
1 18,087 372,718 1714,232 99,51 99,62 na
2 18,447 1,836 6,517 0,49 0,38 na
Total: 374,555 1720,750 100,00 100,00
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1B NMR (162 MHz, Chloroform-d)  17.98, 17.90.
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(3) Boc-L-Val-D-Ala-Val?(OPh-4-SCH3s):

N ~
H & O

kkqux AT -

(o}

.,

Name: tert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.12 (s, 62%), 17.93 (s, 38%).
H NMR (400 MHz, Chloroform-d) o 7.22 - 7.12 (m, 5H, 4xArH, NH), 7.11 - 6.99 (m, 4H, 4xArH), 6.82 —
6.55 (m, 1H, NH), 5.15 (dd, ] =28.0, 8.4 Hz, 1H, NH), 4.76 — 4.64 (m, 1H, CHP), 4.62 — 4.49 (m, 1H, CH),
3.98 - 3.85 (m, 1H, CH), 2.46 — 2.39 (m, 6H, 2xSCH5), 2.40 — 2.29 (m, 1H, CH), 2.16 — 2.03 (m, 1H, CH), 1.46
—-1.38 (m, 9H, Boc), 1.31 (dd, ] =35.0, 7.0 Hz, 3H, CHs), 1.06 — 0.97 (m, 6H, 2xCHs), 0.92 (dd, ] = 6.8, 4.7
Hz, 3H, CHs), 0.86 (dd, ] =9.5, 6.7 Hz, 3H, CH:).
HRMS: Cs1H4sN3O7PS2 [M+Na]* calc. 690.2412 found 690.2406
HPLC: purity >99%; retention time 18.173 min

|Chromatogram

& do publikacji #3 [manually integrated]
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UV_VIS_2 WVL 254 nm
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1 000-5
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Integration Results

No Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%%

Relative Height
%

Amount
na

1

18,173

390,032

1819,067

100,00

100,00

Nn.a.

Total:

350,032

1819,067

100,00

100,00
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(4) Boc-L-Val-Aib-Val?(OPh-4-SCH3):

S\
//Lf',ﬁi N i .i:gj’ 0" :::
0" ON ;K(H\N P
ol H & O :::
S/

Name: fert-butyl ((25)-1-((1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-2-
methyl-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.81 (s, 36%), 18.71 (s, 64%).

'H NMR (400 MHz, Chloroform-d) d 7.32 (dd, ] =35.1, 10.0 Hz, 1H, NH), 7.22 - 7.15 (m, 4H, 4xArH), 7.14
—-7.03 (m, 4H, 4xArH), 6.46 (d, ] =26.2 Hz, 1H, NH), 4.99 (dd, ] =28.6, 7.7 Hz, 1H, NH), 4.78 — 4.69 (m,
1H, CHP), 3.84 - 3.77 (m, 1H, CH), 2.46 — 2.42 (m, 6H, 2xSCH3s), 2.42 —2.32 (m, 1H, CH), 2.21 - 2.12 (m,
1H, CH), 1.58 — 1.44 (m, 6H, 2xCHs), 1.41 (d, ] =2.7 Hz, 9H, Boc), 1.12 - 1.03 (m, 6H, 2xCHs), 0.98 — 0.88
(m, 6H, 2xCHp3).

HRMS: C32HisNsO7PS: [M+Na]* calc. 704.2569 found 704.2555

HPLC: purity >99%; retention time 18.863 min

|Chromatogram |
&l do publikacji #4 [manually integrated] LW322.2 UV_VIS_2 WVL:254 nm

1 400 -
i 11 -18,863
12004
1000

8004

600 -

Absorbance [mAU]

400

200
o] |

P E——————————————— I N
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]

Integration Results

No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 18,863 202 312 1242 815 100,00 100,00 na.
Total: 202,312 1242 815 100,00 100,00
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(5) Boc-L-Val-beta-Ala-Val?*(OPh-4-SCH3):

S\
’ 0 o N~
\~/O\H/N\;)J\H/\)J\”ép/o/©/

O AL

/, \o\©\
S/

Name: tert-butyl ((2S)-1-((3-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-
oxopropyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 20.82 (s, 50%), 18.45 (s, 50%).

'H NMR (400 MHz, Chloroform-d) 0 7.39 (d, ] =9.3 Hz, 1H, NH), 7.23 - 6.97 (m, 8H, 8xArH), 6.93 - 6.70
(m, 1H, NH), 5.20 - 5.06 (m, 1H, NH), 4.77 — 4.59 (m, 1H, CHP), 3.87 - 3.72 (m, 1H, CH), 3.60 — 3.04 (m,
2H, CHz), 2.53 — 2.40 (m, 7H, 2xSCHs, CH), 2.39 —2.22 (m, 2H, CH>), 2.14 - 1.75 (m, 1H, CH), 1.41 (d, ] =
6.3 Hz, 9H, Boc), 1.18 - 0.94 (m, 6H, 2xCHs), 0.90 — 0.72 (m, 6H, 2xCHs).
HRMS: C31HN3O7PS2 [M+Na]* calc. 690.2412 found 690.2378
HPLC: purity >98%; retention time 17.573 and 17.750 min

|Chromatogram
1600 7% do publikacji #5 [manually integrated] LW284 2 UV_VIS_2 WVL:254 nm
1400 1 -17.573
1200 \2-17.750
1000
=) ]
< l
E 800
Gi 4
£
g 4
5 600+
e ]
< ]
400 S
200
i 13-18,243
04 L lll)\
-200! —_————————— : . !
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,573 164 434 1352,920 56,16 53,11 na.
2 17,750 124,739 1161,031 42 61 45 58 na.
3 18,243 3,601 33,565 1,23 1,32 na.
Total: 292,774 2547,516 100,00 100,00
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'H NMR. (400 MHz, Chloroform-d) 8 739 (d, J = 9.3 Hz, 1H), 7.23 — 6.97 (m, 8H), 6.93 — 6.70 (m, 1H), ’
520 5.06 (m, 1H), 4.77— 4.59 (m. 1H), 3.87 — 3.72 (m., 1), 3.60 - 3.04 (m, 2ED), 2.53 — 240 (m. TH), 022
239-222 (m.2H).2.14— 175 (m. 1H). 141 (d. J= 63 Hz. 9H). 1.18— 0.94 (m. 6H). 0.90— 0.72 (m. -
6H).
~0.20
-0.18
~0.16
-0.14
-0.12
~0.10
~0.08
~0.06
~0.04
, -0.02
Il
. Ifi i . . IIIII gy |y il ! I L 0.00
e i
= & B8 & a o 5
S =] = = R S ~-0.02
T T T T T T T T T T T T
6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0
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(6) Boc-L-Val-L-Abu-Val?(OPh-4-SCHjs)2

S\
L 2 AT
OJ\N N\;)J\N ,/P:S
ol i Hg :
S/

Name: fert-butyl ((25)-1-(((25)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.19 (s, 53%), 18.09 (s, 47%).

'H NMR (400 MHz, Chloroform-d) d 7.20 —7.13 (m, 4H, 4xArH), 7.11 - 6.92 (m, 5H, 4xArH, NH), 6.61
(dd, J=29.2, 7.8 Hz, 1H, NH), 5.10 (dd, ] =45.3, 8.3 Hz, 1H, NH), 4.79 — 4.65 (m, 1H, CHP), 4.49 — 4.41 (m,
1H, CH), 3.89 (dd, ] =84, 6.3 Hz, 1H, CH), 2.46 — 2.39 (m, 6H, 2xSCH3), 2.41 — 2.30 (m, 1H, CH), 2.17 -
2.05 (m, 1H, CH), 1.98 - 1.73 (m, 1H, CH2), 1.71 - 1.55 (m, 1H, CH), 1.41 (d, ] = 6.2 Hz, 9H, Boc), 1.11 -
0.99 (m, 6H, 2xCHs), 0.95 - 0.83 (m, 9H, 3xCHs).

HRMS: C32HisNsO7PS2 [M+Na]* calc. 704.2569 found 704.2588

HPLC: purity >99%; retention time 18.457 and 18.613 min

[Chromatogram
1600 - 3 do publikacji #6 [manually integrated] LW285.2 UV_VIS_2 WVL:254 nm
| 12-18,613
1400+ - 18,457
1200
1000
= |
< |
£ 8004
© ]
2
g i
S 600
2 |
< 4
400
200
0] L LI
-200 _- r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T U
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,457 204,683 1338,952 55,49 48,61 n.a.
2 18,613 164,188 1415,650 44 51 51,39 n.a.
Total: 368,871 2754,602 100,00 100,00
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5P NMR (162 MHz. Chloroform-d) & 18.19, 18.09. L0.038

18.19

<18.09

~0.036

-0.034

-0.032

~0.030

-0.028

~0.026

r0.024

~0.022

-0.020

-0.018
-0.016
r0.014
-0.012
r0.010
~0.008
~0.006
~0.004
-0.002

o o i oo 0o s i o v oo i o 0 000

--0.002

b

2

- [-8+5i
0.48

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 20 30 -40 50
f1 (ppm)

-0.60

~0.35

25 CHLOROFORM-D

i SIS QAL ELLLL i () 300

045
N(m)| [M (dd) L (dd) 3 (m) 1(dd) G (m) E (m)
7.05 6.61 5.10 4.45 3.89 236 1.86

=0
=]
=
2

0.40
'H NMR (400 MHz, Chloroform-d) § 7.20 — 7.13 (m, 4H), 7.11 — 6.92 (m, 5H), 6.61 (dd,J =292, 7.8

Hz, 1H), 5.10 (dd, J = 45.3, 8.3 Hz, 1H), 4.79 — 4.65 (m, 1H), 449 — 4.41 (m, 1H), 3.89 (dd, /=84, 6.3
Hz, 1H). 2.46 — 2.39 (m. 6H), 2.41 — 2.30 (m, 1H), 2.17— 2.05 (m, 1), 198 — 1.73 (m, 1H), 1.71— 1.55

(m. 1H). 141 (d.J =62 Hz, 9H), 1.11-0.99 (m. 6H). 0.95— 0.83 (m. 9HI). r0.35

~0.30

~0.25

-0.20

~0.15

-0.10

~0.05

L

~0.00

(A I

a ol =

6.24
0.89

~-0.05

6.5 6.0 5.5 5.0 45 40 3.5 3.0 25 2.0 15 1.0
f1 (ppm)

B.99-T
Nla 82{ =
o =

0 as{

s {

0 90—1

0.91-

0.90-T
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(7) Boc-L-Val-D-Abu- Val?(OPh-4-SCH3s):2
S
Y a2
H
)(()J\Njin/ N N/g\/P:O
R H & O. :

Name: fert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.19 (s, 43%), 18.06 (s, 57%).

'H NMR (400 MHz, Chloroform-d) d 7.24 —7.00 (m, 9H, 8xArH, NH), 6.75 (dd, ] =74.5, 7.7 Hz, 1H, NH),
5.18 (dd, ] =67.6, 8.5 Hz, 1H, NH), 4.79 — 4.64 (m, 1H, CHP), 4.53 — 4.42 (m, 1H, CH), 3.98 - 3.87 (m, 1H,
CH), 2.47 — 2.41 (m, 6H, 2xSCH3), 2.41 — 2.32 (m, 1H, CH), 2.17 - 2.03 (m, 1H, CH), 2.00 - 1.71 (m, 1H,
CH>), 1.68 — 1.52 (m, 1H, CH2), 1.40 (d, ] = 5.9 Hz, 9H, Boc), 1.02 (dd, ] = 22.6, 6.2 Hz, 6H, 2xCH3), 0.96 —
0.77 (m, 9H, 3xCHs).

HRMS: C2HsN3O7PS: [M+Na]* calc. 704.2569 found 704.2545

HPLC: purity >99%; retention time 18.547 and 18.677 min

~

S/

|Chromatogram
1800 4 & do publikacji #7 [manually integrated] LW341.2 UV_VIS_2 WVL:254 nm
] 1- 18,547
1500 4
1250 4
— ] 2-18,677
< 1000
E j
E'E 4
& 750
5] ]
5 ]
500
250
0_: l @ 18,567 14- 24030
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,547 247 363 1637,453 70,98 61,23 na.
2 18,677 99,783 1021,828 28,63 38,21 na.
3 18,867 0,923 9,002 0,26 0,34 na.
4 24 030 0,442 5874 0,13 0,22 na
Total: 348,511 2674,157 100,00 100,00
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Unknown NMR (162 MHz, Chloroform-o) & 18.19, 18.06. a g
V7 -0.035
.03 -0.030
1-0.02
Lo.01 -0.025
T ' T -0.00
@ G
T T T T T T = T T T T _O 020
18.4 183 18.2 18.1 180 17.9 17.8 17.7 :
f1 (ppm)
~0.015
+0.010
0.005
L e i ey eetinib ke Y g hinap ~0.000
A
2h
So
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 SO 40 30 20 10 0 -10 -20 -30 -40 -50
f1 (ppm)
. _
b
o
o
5
[v4
E
5 0.40
A Ean 8N INg 85888088 BRNRRR YRR e IMRRARONTCCBBBERITUSRIARNASICERERGEERNDE
R e D R R R L L e e R R e L LI
T e T — e
J(m) F (m) D (m) C(m) L0335
4.47 2.10 1.61 0.88
M (m) | |L (dd) H (dd) I(m) K (m) G (m) E (m) A(d)| |B (dd)
7.10 || 6.75 5.18 4.72 3.92 2.42 1.86 1.40 1.02
-0.30
'H NMR (400 MHz, Chloroform-d) § 7.24 — 7.00 (m, 9H), 6.75 (dd,J= 74.5, 7.7 Hz, 1H), 5.18 (dd, J= N|(m)
676,85 Hz, 1H), 479 4.64 (m, 1H), 4.53 — 442 (m, 1H), 3.98— 3.87 (m, LH), 2.47— 241 (m, 6H), 241 4.37
—232(m, 1H), 2.17 - 2.03 (m. 1H), 2.00— 1.71 (m, 1H), 168 — 1.52 (m. 1H), 140 (d. /=59 Hz, 9H).
1.02(dd,.J =226, 6.2 Hz. 6H). 0.96 — 0.77 (m, 9H). 095
-0.20
-0.15
I
-0.10
-0.05
uo | |"\ r,L" ! b i
| TH] Ll (A |/
AN L g Lo.00
—_ b s L el s e s L e
[ & bt B 38 8 ] 5 8 B
=] o o =} 0o — S — @ [T
T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
f1 (ppm)



(8) Boc-L-Val-L-Nva- Val*(OPh-4-SCHs):

S\
o) o Y~
)(OJKHTYOHJH%SP:S
AR O

Name: fert-butyl ((25)-1-(((25)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxopentan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) 0 18.17 (s, 51%), 18.02 (s, 49%).

'H NMR (400 MHz, Chloroform-d) d 7.21 - 6.98 (m, 9H, 8xArH, NH), 6.64 (dd, ] =27.2, 7.9 Hz, 1H, NH),
5.18 (dd, J =64.3, 8.5 Hz, 1H, NH), 4.81 — 4.65 (m, 1H, CHP), 4.57 — 4.48 (m, 1H, CH), 3.94 - 3.82 (m, 1H,
CH), 2.42 (d, ] =3.6 Hz, 6H, 2xSCH3), 2.40 — 2.30 (m, 1H, CH), 2.15 -2.04 (m, 1H, CH), 1.88 —1.48 (m, 2H,
CH>), 1.41 (d, J =5.4 Hz, 9H, Boc), 1.35 - 1.20 (m, 2H, CH>), 1.10 - 0.98 (m, 6H, 2xCH3), 0.93 — 0.77 (m, 9H,
3xCHbs).

HRMS: Cs3Hs0N3O7PS: [M+Na]* calc. 718.2725 found 718.2728

HPLC: purity >99%; retention time 18.913 and 19.127 min

|Chromatogram |
2000 3 do publikacji #8 [manually integrated)] LW291.2 UV_VIS_2 WVL:254 nm
1750_: 2-19,127
1500
| -18,913
1250
= )
£
‘o 1000
8
c
T ]
o 4
& 7504
w 4
2 ]
500
250
04 L
_2UU;| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 18,913 168,975 1362 429 45,90 43,88 na
2 19,127 109 148 1742 682 54 10 56,12 na.
Total: 368,123 3105,111 100,00 100,00
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SIpNMR (162 MHz, Chloroform-d) 5 18.17. 18.02. ]
Ho -0.035
v
0.03 0.030
10.02
+0.025
.01
p 1-0.00
— 0.020
18.5 18.4 18.3 18.2 18.1 18.0 17.9 17.8 17.7
f1 (ppm)
+0.015
0.010
+0.005
i 4 i it (0,000
A
Be
(==}
—r 77777 T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50
f1 (ppm)
[a]
=
& +0.80
2
I g F0.75
HHE R a0y S8 8885883388338 1 8RMNAUEBERYYYIRRNEELEERIIAAHARAANRNES8888880E838aR
AN A NN NN NN AR R LU A A U RN I K L S Bl R AR R e R R RN R R e e R A i R S R M Y
P - N i MR e
E(m) M (d) | | N (m) J(m) H{m)| 1 g65
4.53 242 | | 2.08 1.29 0.86
A{m) B (dd) C(dd) D(m F(m) L (m) K-(m) {1(d)| |G (m) +0.60
7.09 6.64 5.18 4.72 3.89 p.35 1.66 [1.41 1.04
. +0.55
H NMR (400 MHz, Chloroform-¢) § 7.21 - 6.98 (m, 9H), 6.64 (dd, J=27.2, 7.9 Hz, 1H), 5.18 (dd.J =
643.8.5Hz, IH), 481 — 4.65 (m, 1H), 4.57 — 448 (m. 1H). 3.94 - 3.82 (m. 15D, 2.42 (d. J = 3.6 Hz. 6H).
240 - 230 (m. 1H), 2.15 - 2.04 (m. 1H), 1.88 — 1.48 (m. 2H), 141 (d.J= 5.4 Hz 9H), 1.35 - 1.20 (m. r0.50
2H). 1.10 - 0.98 (m. 6H). 0.93— 0.77 (m, 9H).
F0.45
0.40
0.35
0.30
0.25
0.20
i -0.15
‘ F0.10
|
0.05
|
A A e A i My g -0.00
T . I i T s n e o ey s L i
£ 8 3 5 8 3 g8 S 3 8/ 5 8 --0.05
P o b S & S s o b5 & n W @
T ‘ ‘ T . . . . . . : ‘ ‘
7.0 6.5 6.0 5.5 5.0 45 4.0 35 30 2.5 2.0 15 1.0
f1 (ppm)
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(9) Boc-L-Val-D-Nva- Val?(OPh-4-SCH5):
S

MI‘? o

~

Name: fert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-

oxopentan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

%P NMR (162 MHz, Chloroform-d) d 18.31 (s, 47%), 18.07 (s, 53%).

1H NMR (400 MHz, Chloroform-d) d 7.22 — 7.14 (m, 4H, 4xArH), 7.12 - 7.02 (m, 4H, 4xArH), 7.03 - 6.93
(m, 1H, NH), 6.56 (dd, ] = 54.4, 8.0 Hz, 1H, NH), 5.06 (dd, ] = 45.0, 8.3 Hz, 1H, NH), 4.77 — 4.65 (m, 1H,
CHP), 4.51 — 4.40 (m, 1H, CH), 3.95 — 3.87 (m, 1H, CH), 2.43 (dd, ] = 2.2, 0.8 Hz, 6H, 3xSCH), 2.41 — 2.30
(m, 1H, CH), 2.19 - 2.06 (m, 1H, CH), 1.85 — 1.66 (m, 1H, CH), 1.63 — 1.47 (m, 1H, CH>), 1.40 (d, ] = 6.9

Hz, 9H, Boc), 1.36 — 1.22 (m, 2H, CHz), 1.10 — 0.97 (m, 6H, 2xCHs), 0.96 — 0.77 (m, 9H, 3xCH).

HRMS: CssHs0N3O7PS: [M+Na]* calc. 718.2725 found 718.2706
HPLC: purity >99%; retention time 19.023 and 19.203 min

|Chromatogram
1400 3 do publikacji #9 [manually integrated] LW321.2 UV_VIS_2 WVL:254 nm
- 11-19,023
1200+ 2-10.203
1000 -
= 800 h
= ]
E
o ]
£ 600+
@ ]
o
G
w 4
2 400
200 i
o] | L
_200_-| T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,023 201,180 1217,819 58 41 51,46 na.
2 19,203 143,226 1148 646 4159 48 54 n.a.
Total: 344,407 2366,465 100,00 100,00
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P NMR (162 MHz Chloroform-d) & 1831, 18.07.

- 5
g i — -0.025
/ / 10.020
T - |
-0.015
-0.010
10.005
-0.000
s 8
T T l:’I T T l:’I T T
185 184 183 182 181 180 179

f1 (ppm)

1831
18.07

<

26

A
bt
33
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10 O -10 20 30 40 -50
f1 (ppm)
o
=
4
=
o
o
Q
z
HaannadS 8888555888033 RREEERRaEREeeRRRTadnER R RARTRARAREARANAABEELL3E588R306HaSRBLH
e et s o i ] e e B e e INTIVIPYE S DS D] i o el e e s s e = e e e
0 (m) K (m) B, (m) Q(m)| [E(d) H (m)
7.07 471 37 1.76 40 0.89
N (m) M (dd) L (dd) 3 (m) I (m) A (id) [ C (m) D (m) G (m)
7.17 6.56 5.06 446 3.89 243 | 2.12 1.57 1.03
P (m) F (m)
6.08 1.30
'H NMR (400 MHz, Chloroform-d) & 7.22 — 7.14 (m, 4H), 7.12— 7.02 (m, 4H), 7.03 — 6.93 (m, 1H), 6.56
(dd, J =544, 8.0 Hz, 1H), 5.06 (dd, J=45.0, 83 Hz, 1H), 4.77 — 4.65 (m, 1H), 4.51— 440 (m, 1H), 3.95
— 3.87 (m, 1), 243 (dd, J= 2.2, 0.8 Hz, 6H). 2.41 — 230 (m. 1H). 2.19 — 2.06 (m. 1ED), 1.85— 1.66 (m.
1H), 1.63 — 147 (m, 1H), 140 (d,J =69 Hz, 9H), 136 1.22 (m, 2H), 1.10— 0.97 (m, 6H), 0.96 — 0.77
(m, 9H).
|
|
) ‘I
C b i un T |
i = L L H
RER = i a & &
Mmmo (=] o {=] (=] {=]
T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0
f1 (ppm)

~0.025

~0.020

r0.015

~0.010

-0.005

~0.000

-0.23
-0.22
F0.21
-0.20
-0.19
r0.18
F0.17
r0.16
F0.15
-0.14
F0.13
~0.12
~0.11
~0.10
~0.09
~0.08
~0.07
-0.06
F0.05
-0.04
F0.03
r0.02
F0.01
~0.00
~-0.01

+-0.02



(10) Boc-L-Val-L-Val-Val?(OPh-4-SCH3s):

0 ’ o
kOJLNj;(ULNiP:o
H ! H g o

OS\
oW

Name: fert-butyl ((25)-1-(((2S)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.36 (s).
'H NMR (400 MHz, Chloroform-d) d 7.21 —7.13 (m, 4H, 4xArH), 7.11 - 7.00 (m, 4H, 4xArH), 6.92 - 6.80
(m, 1H, NH), 6.62 (dd, ] =22.7, 8.5 Hz, 1H, NH), 5.09 (dd, ] = 64.8, 8.1 Hz, 1H, NH), 4.80 — 4.68 (m, 1H,
CHP), 4.42 - 4.31 (m, 1H, CH), 3.89 - 3.83 (m, 1H, CH), 2.45 — 2.41 (m, 6H, 2xSCH3), 2.41 - 2.31 (m, 1H,
CH), 2.31 - 2.07 (m, 2H, 2xCH), 1.41 (d, ] = 9.8 Hz, 9H, Boc), 1.12 - 0.84 (m, 18H, 6xCHs).
HRMS: Cs3Hs0N3O7PS: [M+Na]* calc. 718.2725 found 718.2733
HPLC: purity >99%; retention time 18.857 and 19.063 min

| Chromatogram
1 600 - 73 do publikacji #10 [manually integrated)] LW360.2 UV_WVIS_2 WVL:254 nm
1 2-18,857
1400 13- 10,063
1200
1000
35 ]
< i
£ 8001
(]i 4
e l
g 4
5 600+
=} ]
< ]
4004
200 | L
d 1-17827 4-24.023
0] Ll _IL U
_200:| T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,277 1,007 5017 0,28 0,18 na.
2 18,857 195,298 1386,650 55,09 50,93 na.
3 19,063 158,019 1328,209 44 57 48,78 na.
4 24 023 0213 2824 0,06 0.10 n.a.
Total: 354,538 2722699 100,00 100,00
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31p NMR. (162 MHz, Chloroform-d) & 18.36. §
|
-0.0060
A -0.006
P : +0.0055
10.005
i 0004 0.0050
10.003
Lo.002 10.0045
10.001
-0.0040
2 10.000
186 185 184 183 182 181 +0.0035
f1 (ppm)
-0.0030
-0.0025
-0.0020
F0.0015
-0.0010
+0.0005
+0.0000
!
(=]
e +-0.0005
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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f1 (ppm)
Q
E -0.50
5
[4
(=}
z
Mg oaNY Lo 3asB B uBI s8N dB8ERARARANELEEELICYIFANIONOCIRTSEE88LEHE8RRUARGGAABBEEE 045
B DR e DR E e DR R OBy T Ty aaaan GG g A A4S0 0000000000000
e Ry e e N e Seaacic /
M (m) || K (m) D (m)
7.16 || 6.86 237 r0.40
L (m) 7 (dd) I(dd)| |H(m)| |G (m) F(m) c(m) A (d) B (m)
7.05 6.62 5.00 | | 474 | | 436 386 2.19 1.4 0.96
035
E {m)
'H NMR (400 MHz, Chloroform-d) & 721 7.13 (m, 4H), 7.11 — 7.00 (m, 4H), 6.92— 6.80 (m. 1H), 6.62 212
(dd, J=227,8.5Hz, 1H), 5.09 (dd, J= 64.8, 8.1 Hz, 1H), 4.80 — 4.68 (m, 1H), 442 — 431 (m, 1H), 389 030
—3.83 (m, 1H), 2.45 - 241 (m, 6H), 241 — 231 (m, 1H), 231 2.07 (m, 2H), 141 (d, J= 9.8 Hz, 9H), -
1.12-0.84 (m, 18H).
025
0.20
0.15
0.10
|
|
| 0.05
1]
I
R [T il W w
J ‘ LA A L0.00
aian i nllle o .o o
g8 8 8 ] 2 2 b
Mmoo o o o o a o
T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0
f1 (ppm)
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(11) Boc-L-Val-D-Val- Val?(OPh-4-SCH3):
S
A3 a8 X KT
OJ\N N N ,P:O
Ho H g O i

Name: fert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.32 (s, 44%), 18.30 (s, 56%).

'H NMR (400 MHz, Chloroform-d) 0 7.20 — 7.12 (m, 4H, 4xArH), 7.10 - 7.00 (m, 4H, 4xArH), 6.97 (dd, ] =
15.0, 6.7 Hz, 1H, NH), 6.84 — 6.62 (m, 1H, NH), 5.17 (dd, ] =98.0, 8.2 Hz, 1H, NH), 4.80 — 4.66 (m, 1H,
CHP), 4.44 - 4.36 (m, 1H, CH), 3.95 (dd, ] =8.1, 5.6 Hz, 1H, CH), 2.47 - 2.40 (m, 6H, 2xSCH3), 2.40 - 2.30
(m, 1H, CH), 2.30 — 2.02 (m, 2H, 2xCH), 1.40 (d, ] =5.7 Hz, 9H, Boc), 1.11 - 0.73 (m, 18H, 6xCHs).

HRMS: CssHs0N307PS: [M+Na]* calc. 718.2725 found 718.2703

HPLC: purity >99%; retention time 18.963 and 19.170 min

~

S/

|Chromatogram |
1600 4 7 do publikacji #11 [manually integrated] LW301.2 UV_VIS_2 WVL:254 nm
i 1-18,963
1400 |
1200 |
1000
g ]
1 2-19,170
E 800 o
(]i 4
2 l
g 4
5 600+
2 ]
2 ]
400
200
i L |14 1994867 15 - 24,027
0+ i T
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU™miIn mAU % % n.a.
1 18,963 238,203 1432 966 69,31 63,57 na.
2 19,170 104,330 809,486 30,36 3591 na.
3 19,493 0,367 3,179 0,11 0,14 na.
4 19,707 0,174 1,542 0,05 0,07 na.
5 24 027 0,585 7,043 0,17 0,31 na.
Total: 343,659 2254 215 100,00 100,00
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P NMR (162 MHz, Chloroform-c) § 18.32, 18.30.
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6.97 'H NMR (400 MHz. Chloroform-d) § 7.20 — 7.12 (m, 4H), 7.10 - 7.00 (m. 4H), 6.97 (dd.J =15.0,6.7 216
Hz, 1H), 6.84 — 6.62 (m, 1H), 5.17 (dd,J = 98.0, 8.2 Hz, 1H), 4 80 — 4.66 (m, 1H), 444 — 436 (m, 1H),
3.95(dd,J=8.1,5.6 Hz, 1H), 247 — 2.40 (m, 6H), 2.40 — 230 (m, 1H), 230~ 2.02 (m, 2H), 1.40(d, J=
5.7 Hz, 9H), 1.11- 0.73 (m, 18H).
1
1
|
LI W 1 1] | i it
e e o B e T
NEE oW 8 2 2 b
+ S = S = = =
T T T T T T T T T
7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0
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(12) Boc-L-Val-L-Tle- Val*(OPh-4-SCH3):

S\
1) o ~
%Him“%uiﬂg
0] = (0]
O O

Name: fert-butyl ((25)-1-(((25)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-
3,3-dimethyl-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.54 (s, 61%), 18.51 (s, 39%).

"H NMR (400 MHz, Chloroform-d) d 7.22 - 6.90 (m, 9H, 8xArH, NH), 6.62 (d, ] =9.3 Hz, 1H, NH), 5.19
(dd, J=133.0, 8.3 Hz, 1H, NH), 4.84 — 4.68 (m, 1H, CHP), 4.43 (dd, ] = 69.9, 9.0 Hz, 1H, CH), 3.89 - 3.79
(m, 1H, CH), 2.45 — 2.40 (m, 6H, 2xSCH3), 2.40 — 2.29 (m, 1H, CH), 2.16 — 2.00 (m, 1H, CH), 1.40(d, J=7.1
Hz, 9H, Boc), 1.13 - 0.97 (m, 15H, 5xCHs), 0.92 — 0.78 (m, 6H, 2xCH3s).

HRMS: Cz:sHs2N307PS: [M+Na]* calc. 732.2882 found 732.2848

HPLC: purity >98%; retention time 19.503 and 19.613 min

|Chromatogram
2200 & do publikacji #12 [manually integrated)] LW283.2 UV_VIS_2 WVL:254 nm
2000_: 1-19,503
1750
1 500—:
< 1250 2-19,613
E
8
S 1000
1]
o]
2
2 7504
500
250+
l_ L\a - 19,780
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,503 247,188 1990,786 70,12 62,14 na.
2 19,613 101,740 1174,462 28,86 36,66 na.
3 19,780 3,586 38,431 1,02 1,20 n.a.
Total: 352,515 3203,679 100,00 100,00
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P NMR (162 MHz, Chloroform-d/) & 18.534, 18,51
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. 610, 0.30
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(13) Boc-L-Val-D-Tle- Val?(OPh-4-SCH3):

S\
AL AL LT
(e}

Name: tert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-
3,3-dimethyl-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.52 (s, 33%), 18.47 (s, 67%).

'H NMR (400 MHz, Chloroform-d) d 7.22 — 6.55 (m, 10H, 8xArH, 2xNH), 5.13 (dd, ] = 145.8, 6.2 Hz, 1H,
NH), 4.81 - 4.70 (m, 1H, CHP), 4.44 (dd, ] =73.2, 9.3 Hz, 1H, CH), 4.00 - 3.87 (m, 1H, CH), 2.47 — 2.41 (m,
6H, 2xSCH3s), 2.41 - 2.29 (m, 1H, CH), 2.27 - 2.11 (m, 1H, CH), 1.40 (d, ] = 6.9 Hz, 9H, Boc), 1.09 - 0.70 (m,
21H, 7xCHs).

HRMS: C3:H52N3O7PS: [M+Na]* calc. 732.2882 found 732.2878

HPLC: purity >99%; retention time 19.653 and 19.787 min

|Chromatogram
2 000 - 3 do publikacji #13 [manually integrated] LW315.2 UV_VIS_2 WVL:254 nm
1750 ] 11-19,653
] 12 - 19,787
1500
1250
= ]
E ]
E 1000 +
e ]
5 ]
o 4
& 7504
wn 4
2 ]
500
250
0 L It
_200_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,653 214,250 1713,689 59,04 53,06 na.
2 19,787 148,669 1516,088 40,96 46 94 na.
Total: 362,919 3229777 100,00 100,00
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(14) Boc-L-Val-L-Nle- Val?(OPh-4-SCH5):

S
)(OJOI\I\I‘/H\)OJ\NKP\O@/
H i H 40

T

~

~

Name: tert-butyl ((25)-1-(((2S)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxohexan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.17 (s, 43%), 18.15 (s, 57%).

H NMR (400 MHz, Chloroform-d) o 7.20 — 7.13 (m, 4H, 4xArH), 7.12 - 7.01 (m, 4H, 4xArH), 6.91 (t, ] =
10.0 Hz, 1H, NH), 6.55 (dd, ] =26.1, 7.7 Hz, 1H, NH), 5.07 (dd, ] =46.3, 8.3 Hz, 1H, NH), 4.77 — 4.65 (m,
1H, CHP), 4.51 — 4.43 (m, 1H, CH), 3.91 - 3.84 (m, 1H, CH), 2.45 - 2.41 (m, 6H, 2xSCH3), 2.41 - 2.29 (m,
1H, CH), 2.18 - 2.04 (m, 1H, CH), 1.90 - 1.69 (m, 1H, CH2), 1.66 — 1.52 (m, 1H, CH), 1.41 (d, ] =6.4 Hz,
9H, Boc), 1.32 - 1.21 (m, 4H, 2xCH>), 1.11 - 0.98 (m, 6H, 2xCH3), 0.95 - 0.74 (m, 9H, 3xCHs).
HRMS: Ca:H52N307PS2 [M+Na]* calc. 732.2882 found 732.2873
HPLC: purity >98%; retention time 19.390 and 19.697 min

|Chromatogram

1400 - 7l do publikacji #14 [manually integrated] LW319.2 UV_VIS_2 WVL:254 nm
1 4195%37
1200 3 ’
1000
= 800 -
<
E
&
£ 600
o
o
2
< 4001
200
L L1 - 241,357 15 - 20,193
04 T T T
_ZOO_I T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 12,410 2,217 9,704 0,58 0,40 n.a
2 13,357 0,464 2,402 0,12 0,10 n.a
3 19,390 195,761 1216,305 51,45 49,80 n.a
4 19,697 179,901 1204 540 47,28 4932 n.a
5 20,193 2,173 9 497 0,57 0,39 n.a
Total: 380,517 2442 450 100,00 100,00
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o
*1p NMR (162 MHz, Chloroform-d/) § 18.17, 18.15. % L 0.036
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(15) Boc-L-Val-D-Nle- Val?(OPh-4-SCH3):

&

z>= °

o
/c/)

Name: tert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxohexan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.31 (s, 55%), 18.08 (s, 45%).

H NMR (400 MHz, Chloroform-d) 6 7.22 - 7.13 (m, 4H), 7.13 - 6.92 (m, 5H), 6.59 (dd, ] = 56.3, 5.8 Hz,
1H), 5.08 (dd, ] =50.6, 7.1 Hz, 1H), 4.77 — 4.65 (m, 1H), 4.51 — 4.41 (m, 1H), 3.95 - 3.87 (m, 1H), 2.43 (dd, ] =
1.8, 1.2 Hz, 6H), 2.41 — 2.24 (m, 1H), 2.18 - 2.05 (m, 1H), 1.93 - 1.66 (m, 1H), 1.64 - 1.51 (m, 1H), 1.40 (d, J =

6.7 Hz, 9H), 1.31 - 1.20 (m, 4H), 1.10 - 0.97 (m, 6H), 0.96 — 0.74 (m, 9H).
HRMS: Cs:Hs2N307PS: [M+Na]+ calc. 732.2882 found 732.2864
HPLC: purity >98%; retention time 19.573 and 19.813 min

|Chromatogram
1600 4 3 do publikacji #15 [manually integrated] LW320.2 UV_VIS_2 WVL:254 nm
1400 110573
1 2-19,813
1200
10004
= ]
< l
E 5004
GE 4
=
g 4
S 600
= ]
< ]
400
200
] 174 20(8%7
04 L : H’i| -
2000 , , . .
0,0 50 10,0 150 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,573 201,084 1370,770 54 50 50,55 na.
2 19,813 163,435 1308,748 44 29 48,26 na.
3 20,097 3,071 22 062 0,83 0,81 na.
4 20,337 1,392 10,322 0,38 0,38 n.a.
Total: 368,981 2711,902 100,00 100,00
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31P NMR (162 MHz, Chloroform-d) & 1831, 18.08.
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020
L0.15
10.10
1
p 0.05
L [ [ it I i J‘I” 2 A ~0.00
A e s s o PR g s—
a o 10 z 2 3 ks a8 9 "
o S S = S = R R - --0.05
T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 45 4.0 35 30 25 2.0

f1 (ppm)
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(16) Boc-L-Val-L-Leu-Val?(OPh-4-SCHz3):

S\

IINE N AT

AL ol
Name: fert-butyl ((25)-1-(((2S5)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-4-
methyl-1-oxopentan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) 6 18.37(s, 59%), 18.14 (s, 41%).
H NMR (400 MHz, Chloroform-d) o "H NMR (400 MHz, CHLOROFORM-D) 6 7.21 — 7.14 (m, 4H,
4xArH), 7.12 - 7.00 (m, 4H, 4xArH), 6.88 — 6.78 (m, 1H, NH), 6.46 — 6.38 (m, 1H, NH), 5.00 (dd, ] =43.1,
8.3 Hz, 1H, NH), 4.76 — 4.64 (m, 1H, CHP), 4.54 — 4.41 (m, 1H, CH), 3.89 - 3.80 (m, 1H, CH), 2.46 - 2.41
(m, 6H, 2xSCH3), 2.41 - 2.27 (m, 1H, CH), 2.22 -2.01 (m, 1H, CH), 1.73 - 1.45 (m, 3H, CH>, CH), 1.41 (d, |
=6.6 Hz, 9H, Boc), 1.11 - 1.00 (m, 6H, 2xCHs), 0.94 - 0.82 (m, 12H, 4xCHs).

HRMS: C3:H52N3O7PS: [M+Nal]+ calc. 732.2882 found 732.2874
HPLC: purity >98%; retention time 19.357 and 19.570 min

|Chromatogram
1600 4 % do publikacji #16 [manually integrated] LW275.2 UV_VIS_2 WVL:254 nm
] 13- 10,357
1400 |
1 200—: 4-19570
1000 |
= ]
< ]
E 800
8 4
= l
g 4
S 600
e ]
2 ]
400
200 |
0] L 11 -12.438 323 g {5 -19,037
7] T [
_ZOO:I T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 12,427 2256 9,302 0,58 0,35 na.
2 13,323 0,405 3,354 0,10 0,13 na.
3 19,357 231,119 1453 677 59,79 GHELH na.
4 19,570 151,576 1153,570 39,21 4395 na.
5 19,937 1,205 4,930 0,31 0,19 na.
Total: 386,562 2624,833 100,00 100,00
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31 BE ~0.085
PNMR (162 MHz, Chioroform-d) 5 1837, 18.14. ]
v 10.080
B % -0.08 0075
@~ g
J _'/_ L0.070
. — 1-0.06
-0.065
1-0.04
-0.060
|
10.02
+0.055
1 ! L
g 2 0.00 -0.050
T T T . T T = T T
185 184 183 182 181 18.0 L 0.045
f1 (ppm)
-0.040
-0.035
-0.030
+0.025
-0.020
+0.015
-0.010
+0.005
-0.000
A L.
g2 0.005
oo
B o T T T TR S S S
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10 0 -10 20 -30 -40 -50
f1 (ppm)
L L R Y L e T T I T R L R L L L L L i L L L
HHHHTTV‘-‘L—‘V‘-‘L‘-‘l‘f!‘:!‘fl‘-—l"-l“-l‘:l‘l:l‘-V“-V“-I‘:I‘I:V‘-V“-V‘{-k?-LID-‘.O-Q'-ﬂ'-v:v:ﬂ'-{“i!“ilﬂ-lﬂ-l‘i[‘i!‘i!‘ih‘ir\]r\l]r\]v—‘iv—‘iv—iv—liv—?v—‘iv—‘iv—?v—liv—?vfv:iv—?v—‘?v—?vﬁvﬁv—iv—‘iv—ivafciiddddddddddd L0.65
| e i A | T ——— b i
N (m) J(m) G (m)| |F(m) E (m) B (m)
7.07 471 243 | | 2.09 1.50 1.05 060
o) | |Mm)| |L(m) K (dd) I(m) H (m) D (m) C(d) A (m)
717 | | 6.82 6.43 5.00 448 3.84 p.35 1.41 088 || o
'H NMR. (400 MHz, CHLOROFORM-D) § 7.21= 7.14 (m, 4H), 7.12— 7.00 (m, 4H), 6.88 — 6.78 (m,
1H). 6.46— 6.38 (m. 1H). 5.00 (dd..J =43.1. 8.3 Hz, 1H). 476 — 4.64 (m, 1), 4.54 — 4.41 (m, 1H), 3 .89 — 050
3.80 (m, 1H), 2.46 — 241 (m, G, 241 — 2.27 (m, 2H), 2.22 - 201 (m, 1H), 1.73— 1.45 (m, 3H), 1.41 (d, -
J=66Hz, 9H). 1.1 1.00 (m, 6H). 0.94 — 0.82 (m, 12H).
045
0.40
035
030
F0.25
0.20
H0.15
0.10
0.05
I I il | i
fll\ 0ol ||“ by ! ol gy 0,00
oy i el o L o o e o s AT s K
2 g B 2 2g 8 NG g & loos
= = =1 =1 S o - v | o A= -
T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0
f1 (ppm)
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(17) Boc-L-Val-D-Leu-Val?*(OPh-4-SCH3):2

P NMR (162 MHz, Chloroform-d) d 18.43 (s, 45%), 18.02 (s, 55%).

O\/

/@/S\

O

O// o\©\
S/

Name: fert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-4-
methyl-1-oxopentan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

Pl

'H NMR (400 MHz, Chloroform-d) d 7.23 —7.14 (m, 4H, 4xArH), 7.14 - 7.03 (m, 4H, 4xArH), 7.03 - 6.73
(m, 1H, NH), 6.54 (dd, ] =78.6, 7.8 Hz, 1H, NH), 5.06 (dd, ] = 54.3, 8.3 Hz, 1H, NH), 4.77 — 4.64 (m, 1H,
CHP), 4.55 — 4.41 (m, 1H, CH), 3.94 - 3.85 (m, 1H, CH), 2.47 — 2.41 (m, 6H, , 2xSCH3), 2.41 - 2.30 (m, 1H,
CH), 2.18 - 2.05 (m, 1H, CH), 1.74 — 1.45 (m, 3H, CH>, CH), 1.40 (d, ] =7.9 Hz, 9H, Boc), 1.11 - 0.96 (m,
6H, 2xCHs), 0.94 - 0.80 (m, 12H, 4xCH3).
HRMS: C3:H52N3O7PS: [M+Nal]+ calc. 732.2882 found 732.2891
HPLC: purity >99%; retention time 19.500 and 19.703 min

|Chromatogram
1600 - 3 do publikacji #17 [manually integrated] LW346.2 UV_WVIS_2 WVL:254 nm
J 1-19,500
1400 - 2-19,703
1200 -
1000
5 ]
< l
£ 800
Gi 4
2 l
_g 4
E 600—_
2 ]
400
200
4 | L_,LS - 20,160
O—_ T
_ZOO:I T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,500 172,959 1429 321 53,22 51,16 na.
2 19,703 149,534 1354,174 46,02 48 47 na.
3 20,160 2 469 10,525 0,76 0,38 n.a.
Total: 324,962 2794,020 100,00 100,00
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42

$IpNMR (162 MHz. Chloroform-d) § 18.43, 1802 ig
N
-0.040
g g
b s -0.04
IS sills
-0.035
1, 0,03
L0.02
‘ -0.030
/\ L0.01
T T 10,00
o 8 10.025
R e e S e o T
186 184 182 180  17.8
f1 (ppm)
-0.020
L0.015
L0.010
10.005
: . wivh 10,000
s
0
oo
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50
f1 (ppm)
9
=
o
Q
5 -0.50
o
o
z
N e rned Ao 388558888333 88RRBERNEIFRE P REIIRRRTNOUSRANNnYTARAABS058E88RAGHGEARERBEAE
S e e e e S s S SN nn e R S ANAA S 5523222322888 |
e T e a0 9.5 [0.45
L (m) H (m) 0O (m) C(m) E (m)
7.07 471 2.37 1.58 0.88
-0.40
K (m) |[M (m) |3 (dd) I (dd) G (m) F (m) N (m)||B (m) Ad)]| |D(m)
7.18 || 6.86 || 6.54 5.06 4.45 3.89 243 || 2.12 140 | | 102
035
' NMR (400 MHz, CHLOROFORM-D) § 7.23 — 7.14 (m, 4H), 7.14— 7.03 (m, 41D), 7.03— 6.73 (m,
1H), 6.54 (dd.J =786, 7.8 Hz, 1H). 5.06 (dd. J=543. 83 Hz, 1H). 477~ 4.64 (m. 1H). 455 - 441 (m.
1H), 3.94— 385 (m, 1H), 247 241 (m, 6HD), 241~ 230 (m, 1H), 2.18— 2.05 (m, 1), 1.74— 145 (m,
3H), 1.40 (d, J="7.9Hz, 9H), 1.11 — 0.96 (m, 6H), 0.94 — 0.80 (m, 12H). 030
1025
020
0.15
I
10.10
| L0.05
_J A AN R . i H0.00
HP e S Sl o
288 g X 8 B %
- m o o o o o o
T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 L5 1.0
f1 (ppm)



(18) Boc-L-Val-L-NptGly-ValP(OPh-4-SCH3)2

SR T
0L

Name: fert-butyl ((25)-1-(((25)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-
4,4-dimethyl-1-oxopentan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.53 (s, 50%), 18.32 (s, 50%).

'H NMR (400 MHz, Chloroform-d) d 7.22 - 7.01 (m, 8H, 8XArH), 6.84 (dd, ] =37.1, 10.0 Hz, 1H, NH),
6.40 (d, ] =7.9 Hz, 1H, NH), 4.93 (dd, ] =42.9, 8.4 Hz, 1H, NH), 4.74 — 4.62 (m, 1H, CHP), 4.53 — 4.41 (m
1H, CH), 3.89 - 3.78 (m, 1H, CH), 2.47 — 2.41 (m, 6H, 2xSCH3), 2.41 - 2.28 (m, 1H, CH), 2.21 - 2.06 (m, 1H,
CH), 1.98 - 1.80 (m, 2H, CH>), 1.41 (d, ] = 10.6 Hz, 9H, Boc), 1.11 - 0.99 (m, 6H, 2xCHs), 0.91 (d, ] =12.4
Hz, 9H, 3xCH3), 0.92 — 0.82 (m, 6H, 2xCHs).

HRMS: C3sHs4N3O7PS: [M+Na]* calc. 746.3038 found 746.3046

HPLC: purity >98%; retention time 19.840 and 20.033 min

| Chromatogram
1 600 - 3 do publikacji #18 [manually integrated)] LW314.2 UV_VIS_2 WVL:254 nm
1400 3120600
1200
1000
5 ]
< l
E 800
© ]
[%]
=
g 4
5 600+
2 ]
2 ]
4004
200
1 11-12,413 4-20277
04 L | | | lll_\
—EOO:I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 12,413 4915 22 539 1,31 0,84 na.
2 19,840 205,463 1321675 54,68 49 21 na.
3 20,033 164,804 1337354 43,86 49,79 na.
4 20,277 0,567 4. 424 0,15 0,16 na.
Total: 375,749 2685,992 100,00 100,00
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31p NMR (162 MHz, Chloroform-d) 5 1853, 1832, 2a
v
@ & [0.05
1 9 —T—
f f -0.04
—, -
1-0.03
1
1-0.02
-0.01
[t \ -0.00
® &
T T Sy T a1 T
187 186 1BS5 184 183 182 181
f1 (ppm)
A
23
oo
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50
f1 (ppm)
a
>
[
2
o
o
[=]
z
EEEELEE RN LT R e e N e R ETOUARGROHIBANYYSIARNISEBERYIIUNBRBREARRLBYN

N (dd)
6.84

M (d)
6.40

I(m)
3.83

'H NMR (400 MHz, Chloroform-a) & 7.22— 7.01 (m, 8H), 6.84 (dd, J =37.1, 10.0 Hz, 1H). 640 (d. J=
79Hz. 1H).4.93 (dd, J=429, 8.4 Hz 1H), 474 — 462 (m, 1H). 453 — 441 (m_ 1H). 3.89 — 3.78 (m.
1H), 2.47— 2.41 (m, 6H), 2.41 — 2.28 (m, 1H), 221~ 2.06 (m, 1H), 1.98— 1.80 (m, 2H), 1.41 (d, J= 106
Hz, 9H), 1.11— 0.99 (m, 6H), 0.91 (d, J=12.4 Hz, 9H), 0.92 — 0.82 (m, 6H).

212

87

. | o 1l m ﬁ! il |

M o

5 8 ] ] & & & 2z B [ A fefegsl

I S o S s o S 64 o - a o S
15.38

T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
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(19) Boc-L-Val-L-Met-Val?(OPh-4-SCH3):

S\
AT AT
H ! H g o
’ 1 \©\s/

Name: tert-butyl ((25)-1-(((2S)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-4-
(methylthio)-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.08 (s).

1H NMR (400 MHz, Chloroform-d) 6 7.21 — 7.14 (m, 4H, 4xArH), 7.12 (dd, ] = 8.9, 1.3 Hz, 1H, NH), 7.09 -
6.97 (m, 4H, 4xArH), 6.88 (dd, | =53.7, 7.7 Hz, 1H, NH), 5.02 (dd, ] =33.4, 8.0 Hz, 1H, NH), 4.77 — 4.63 (m,
2H, CHP, CH), 3.93 - 3.83 (m, 1H, CH), 2.62 — 2.45 (m, 2H, CH>), 2.45 — 2.41 (m, 6H, 2xSCH3s), 2.41 — 2.31
(m, 1H, CH), 2.18 — 1.93 (m, 3H, CH., CH), 2.05 (d, ] = 19.5 Hz, 3H, CH5), 1.41 (d, ] = 9.4 Hz, 9H, Boc), 1.12
—-0.99 (m, 6H, 2xCHs), 0.96 — 0.82 (m, 6H, 2xCHs).

HRMS: CssHs50N307PSs [M+Na]* calc. 750.2446 found 750.2450

HPLC: purity >99%; retention time 18.793 and 18.963 min

-

| Chromatogram |
1600 4 3 do publikacji #19 [manually integrated)] LW347.2 UV_VIS_2 WVL:254 nm
1 400 ] 2-18,793
] 13- 18,963
1200
1000
5 ]
< l
E 800
@ ]
&
e ]
g 4
E 600—_
g ]
400
200
. 1-12,403 4-10.477
0] L | \l : | | II :
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU™min mAU % % na.
1 12,403 1,749 7,865 0,44 0,30 na.
2 18,793 237,376 1392,708 59,64 52 44 na.
3 18,963 157,496 1248,058 3957 46,99 na
4 10,477 1,362 7.378 0,34 0,28 na.
Total: 397,984 2656,009 100,00 100,00
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.
51 NMR (162 MHz, Chloroform-d) 5 18.08. 2 | 0.00
i I
8
jr_, 0.08
| l-0.05 ~0.07
0.06
T -0.00
3
r T T = T T
18.2 18.1 18.0 17.9 0.05
f1 (ppm)
-0.04
F0.03
0.02
H0.01
# F0.00
3
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10 -20 -30 -40 -50
f1 (ppm)
Q
z
= 045
(=]
5
O aaa0d9855 583033880 EREBBE 8 EE RN IRRARTIY YOS5 0888 RERRISASEEE888823485658581
LS S W B 0 L B L L L L L R e S R RS S SRR S e i S M UL
| e T — — e e e
P (dd)
7.12
N (m) H ()| [F(m) C(m)| [035
7.05 243 | | 2.08 0.89
M (dd) L(dd) | |K (m) J(m) G|(m)| (D (d) Ald)| [B(m)
6.88 5.02 || 4.70 3.88 238 | | 2.0 1h1| | 1.06 Lo30
0 (m) 'H NMR (400 MHz. CHLOROFORM D) & 7.21 — 7.14 (m, 4H), 7.12 (dd. J= 8.9, 13 Hz. 11}, 7.09— I(m)
7.17 697 (m, 4H), 688 (dd, J=53.7, 7.7 Hz, 1H), 502 (dd, J=133.4, 80Hz, 1H), 4.77— 4.63 (m, 2H), 3.93 - 2.54
3.83 (m, 1H), 2.62— 2.45 (m, 2H), 2.45— 241 (m, 6H), 2.41— 2.31 (m, 1H), 2.18— 1.93 (m, 3H), 2.05(d, 025
J=195 Hz, 3H), 141 (d,J = 9.4 Hz, 9H), 1.12 — 0.99 (m, 6E), 0.96 — 0.82 (m, 6E). -
020
F0.15
0.10
0.05
I jﬂk | !
il A i ot L]
A ) -0.00
e b i T e e
5258 g 8 g 298 &9
Mo S a — =1 rlw o o
T T T T T T T T T T T
7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0

1 (ppm)
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(20) Boc-L-Val-D-Met-Val?(OPh-4-SCH3):

Name: tert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-4-
(methylthio)-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.15 (s, 46%), 18.00 (s, 54%).

H NMR (400 MHz, Chloroform-d) o 7.22 - 7.01 (m, 9H, 8xArH, NH), 6.87 (dd, ] =21.5, 7.8 Hz, 1H, NH),
5.05(dd, J=42.1, 8.3 Hz, 1H, NH), 4.75 — 4.64 (m, 2H, CHP, CH), 3.98 - 3.85 (m, 1H, CH), 2.61 — 2.45 (m,
2H, CH>), 2.45 - 2.42 (m, 6H, , 2xSCH3), 2.42 — 2.32 (m, 1H, CH), 2.20 - 1.88 (m, 3H, CH, CH), 2.04 (dd, | =
17.9,0.9 Hz, 3H, CHs), 1.40 (d, ] = 8.6 Hz, 9H, Boc), 1.11 — 0.98 (m, 6H, 2xCH3), 0.96 — 0.81 (m, 6H, 2xCHs).
HRMS: CssHs50N307PSs [M+Na]* calc. 750.2446 found 750.2456

HPLC: purity >99%; retention time 18.843 and 19.030 min

|Chromatogram
1600 3 do publikacji #20 [manually integrated)] LW348.2 UV_VIS_2 WVL:254 nm
] 1-18,843
1400 -
1 12 - 19,030
1200
1000
= ]
< l
E 300
[4v} 4
[+]
c
g 4
S 600+
2 ]
< ]
4004
200
] L | La- 10,493
O—_ 1
7200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 18,843 217,010 1443215 58,32 53,20 na.
2 19,030 153,499 1264,124 41,25 46,60 na.
3 19,493 1,607 5,578 0,43 0,21 n.a.
Total: 372,116 2712,917 100,00 100,00

47




51p NMR (162 MHz, Chloroform-d)  18.15, 18.00. Zg
'
-0.045
9 g
@ @ —
o = 1-0.04
f r -0.040
— = 0.03
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0.01
0.030
T T 1-0.00
= i)
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=
5
K 032
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o
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HURZEENENINNASS9998 88 38MYINC0RAREEBEANORITRYIANIREEHYZRRRTAABLLEIBYYEEERUIREARERY |
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g = R T el |28
B (dd) G(m)| M (dd) L (m)
6.87 2.43 2.04 0.90 L0.26
A (m) C(dd)| | D (m) E (m) F (m) I(m) 1(d) K (m)
7.10 5.05 | 4.70 3.01 2.55 2.05 1.04 F0.24
H (m) F0.22
'H NMR (400 MHz, CHLOROFORM D) & 7.2 — 7.01 (m, 9H), 6.87 (dd. J= 215, 7.8 Hz. 1H). 5.05 37 '
(dd,J=42.1, 83 Hz, 1H), 475 — 4.64 (m, 2H), 3.98 — 3.85 (m, 1H), 2.61 — 245 (m, 2H), 245— 242 (m, L020
6H), 242 — 232 (m, 1H), 220 — 1.88 (m, 3H), 2.04 (dd, J=17.9,0.9 Hz, 3H), 1.40 (d, /= 8.6 Hz, 9H),
1.11 - 0.98 (m, 6H), 0.96 — 0.81 (m, 6H).
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F0.14
F0.12
H0.10
t 0.08
F0.06
Iy
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i a | i
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e s e e e
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(21) Boc-L-Val-L-Met(O)- Val?(OPh-4-SCH3):

ISR eE
>N

X

g °

o
P/O
::\S/

Name: tert-butyl ((25)-1-(((2S)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-4-

(methylsulfinyl)-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.50 (s, 26%), 18.48 (s, 25%), 18.28 (s, 18%), 18.16 (s, 31%).

1H NMR (400 MHz, Chloroform-d) & 8.06 — 7.41 (m, 1H, NH), 7.29 — 6.97 (m, 9H, 8xArH, NH), 5.23 - 5.09
(m, 1H, NH), 4.92 - 4.63 (m, 2H, CHP, CH), 3.99 — 3.85 (m, 1H, CH), 3.11 - 2.60 (m, 2H, CH>), 2.60 - 2.45
(m, 3H, CHs), 2.43 (dd, ] = 3.8, 2.3 Hz, 6H, 2xSCHs), 2.42 — 1.98 (m, 4H, CHa, 2xCH), 1.41 (d, ] = 9.9 Hz,

9H, Boc), 1.11 - 1.01 (m, 6H, 2xCH), 0.95 — 0.85 (m, 6H, 2xCHs).

HRMS: CssHs50N30sPSs [M+Na]* calc. 766.2395 found 766.2402
HPLC: purity >99%; retention time 16.880 min

|Chromatogram

2200 4

2000
1750

1500

Absorbance [mAU]
SN
=1 a
= =
1 1

750
500

250

200

7 do publikacji #21 [manually integrated)]

LW349.2

UV_VIS_2 WVL.254 nm

0

1-16.880

00

" 50

150
Time [min]

Integration Results

No.

Peak Name

Retention Time
min

Area Height
mAU*min mAU

Relative Area
%

Relative Height
%

Amount
na.

1

16,880

331.419 1967.646

100.00

100.00

n.a.

Total:

331,419 1967,646

100,00

100,00
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I Py e
P NMR (162 MHz, Chloroform-) & 1850, 18 48, 18 28_ 18 16. FER
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& 0 8 od 000
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2.53 0.89
M (m) L (m) K(m)| [3(m) 1(m) G(m)| |E(dd) Ald)||B(m)
7.73 7.11 515 | | 4.73 3.01 2.85 2.43 1p1 || 1.06
. N (m)
HNMR (400 MHz, CHLOROFORM-D) & 8.06— 741 (m. 1H). 7.29— 6.97 (m. 9H). 5.23 — 5.09 (m. 222

1H), 4.92— 4.63 (m, 2H), 3.99 — 3.85 (m, 1H), 3.1 2.60 (m, 2H), 2.60— 2.45 (m, 3H), 243 (dd, J=3 8,
23 Hz, 6H), 2.42 — 1.98 (m, 4H), 141 (d,J = 9.9 Hz, 9H), 1.11 — 1.01 (m, 6H), 0.95— 0.85 (m, 6H).
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(22) Boc-L-Val-L-Met(O2)- Val?(OPh-4-SCH3):

(methylsulfonyl)-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

S\
0 o Y~
//L;5/ﬂ\ét1:%/H\E/H\H/E\P/O

v ™0
0] (0]
\/O \©\8/

Name: fert-butyl ((25)-1-(((2S5)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-4-

P NMR (162 MHz, Chloroform-d) d 18.06 (s, 52%), 17.73 (s, 48%).
1H NMR (400 MHz, Chloroform-d) d 7.56 (dd, ] = 50.6, 10.2 Hz, 1H, NH), 7.23 — 6.95 (m, 9H, 8xArH,
NH), 5.19 (dd, ] = 49.4, 7.6 Hz, 1H, NH), 4.87 — 4.62 (m, 2H, CHP, CH), 3.93 - 3.80 (m, 1H, CH), 3.29 - 3.03
(m, 2H, CH), 2.85 (d, ] = 27.7 Hz, 3H, CHs), 2.42 (d, ] = 2.8 Hz, 6H, 2xSCHs), 2.39 — 2.31 (m, 1H, CH), 2.30
—2.13 (m, 2H, CHz), 2.13 - 2.00 (m, 1H, CH), 1.41 (d, ] = 8.4 Hz, 9H, Boc), 1.14 - 0.99 (m, 6H, 2xCHs), 0.96

—-0.77 (m, 6H, 2xCHas).

HRMS: Cs3sHs0N3O9PSs [M+Na]* calc. 782.2344 found 782.2357
HPLC: purity >99%; retention time 17.573 min

|Chromatogram
3000 3 do publikacji #22 [manually integrated)] LW290.2 UV_VIS_2 WVL:254 nm
2 500_‘ 1-17,573
2 000
2 ]
E, 1500
=
o
2
S 1000+
2
500
0_: | |||:|2-18:25?
_500_-I T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,573 362,729 2509,071 99,78 99,71 na.
2 18,257 0,808 7,248 0,22 0,29 n.a.
Total: 363,536 2516,319 100,00 100,00
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P NMR (162 MHz Chloroform-d) § 1806, 17.73. § E
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2.23 0.89
D(dd)| |A(m) B (dd)| |C(m) E (m) FmGd)| |K(d)]| N(m) H(d)| |1 (m)
7.56 7.09 5.19 473 3.86 3.15 | 2.85 242 | 2.06 141 || 1.06
*H NMR (400 MHz, CHLOROFORM-D) & 7 36 (dd_J =506, 10 2Hz, 1H), 723 - 6.95 (m_9H), 519 N‘ng)
(dd, J=49.4, 7.6 Hz, 1H), 4.87— 4.62 (m, 2H), 3.93— 3.80 (m, 1H), 3.29— 3.03 (m, 2H), 2.85 (d,J=27.7 -

Hz, 3H), 2.42 (d, J=2.8 Hz, 611), 239 = 2.31 (m, 1H), 2.30 = 2.13 (m, 2H), 2.13 = 2.00 (m, 1H), 141 (d,

J=84Hz 9H), 1.14 — 099 (m. 611), 096 — 0.7 (m. 6H).
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(23) Boc-L-Val-L-Ser(Bzl)-Val?*(OPh-4-SCH3s):

S\
I a1 AT
OJ\N N\;)J\N p0

/, \O :
©) S/

Name: fert-butyl ((25)-1-(((2S)-3-(benzyloxy)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)amino)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.15 (s, 36%), 18.04 (s, 14%), 17.93 (s, 50%).

'H NMR (400 MHz, Chloroform-d) 0 7.32 - 7.25 (m, 5H, 5xArH), 7.20 — 6.90 (m, 9H, 8xArH, NH), 6.87 —
6.75 (m, 1H, NH), 5.09 —4.90 (m, 1H, NH), 4.79 — 4.64 (m, 1H, CHP), 4.64 — 4.46 (m, 3H, CH>, CH), 3.99 -
3.87 (m, 2H, CH>), 3.58 - 3.42 (m, 1H, CH), 2.42 (d, ] = 1.9 Hz, 6H, 2xSCH3), 2.41 - 2.30 (m, 1H, CH), 2.26 -
2.05 (m, 1H, CH), 1.43 - 1.36 (m, 9H, Boc), 1.06 — 0.84 (m, 12H, 4xCHs).

HRMS: CssHs2N30sPS2 [M+Na]* calc. 796.2831 found 796.2838

HPLC: purity >99%; retention time 19.817 and 19.940 min

|Chromatogram |
1600 - 3 do publikacji #23 [manually integrated] LW354.2 UV_VIS_2 WVL:254 nm
1400 - 23 -1199?9;4?0
1200
1 000 -
=
<
E 800
(]
o
c
g 4
5 600+
w
2 ]
400
200
g L 1 - 12417 Lf-zo:m?
04 T |
200 , —_ , . .
0,0 50 10,0 15,0 20,0 250 300
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 12,417 2 569 12,368 0,69 0,45 na.
2 19,817 214,920 1400,877 57,64 50,47 na
3 19,940 154,836 1358,220 4152 48,93 na
4 20,487 0,559 4 434 0,15 0,16 na.
Total: 372,883 2775,899 100,00 100,00
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1P NMR (162 MHz, Chloroform-d) 6 18 15, 18.04, 17.93. uz g r0.040
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(24) Boc-L-Val-D-Ser(Bzl)-Val?(OPh-4-SCH:):

S<
A A LT
R,
ol

Name: fert-butyl ((25)-1-(((2R)-3-(benzyloxy)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)amino)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.04 (s, 51%), 18.00 (s, 49%).

'H NMR (400 MHz, Chloroform-d) 0 7.29 —7.24 (m, 5H, 5xArH), 7.24 — 6.93 (m, 9H, 8xArH, NH), 6.81
(dd, J=21.8, 6.9 Hz, 1H, NH), 5.07 — 4.93 (m, 1H, NH), 4.77 — 4.65 (m, 1H, CHP), 4.65 — 4.45 (m, 3H, CHo,
CH), 4.01 - 3.83 (m, 2H, CH>), 3.57 - 3.39 (m, 1H, CH), 2.46 — 2.40 (m, 6H, 2xSCH3), 2.40 — 2.31 (m, 1H,
CH), 2.19 - 2.01 (m, 1H, CH), 1.39 (d, ] =4.4 Hz, 9H, Boc), 1.06 — 0.83 (m, 12H, 4xCH3).
HRMS: CssH52N30sPS2 [M+Na]+ calc. 796.2831 found 796.2821
HPLC: purity >98%; retention time 19.850 and 20.010 min

|Chromatogram
5000 7 do publikacji #24 [manually integrated] LW299 2 UV_VIS_2 WVL:254 nm
] 4-19,850
1750
1500
1250 ]
=5 ]
= ]
E. 4
g 1000 4 5- 20,010
= ]
5 ]
o 4
c 7504
w 4
2 ]
500
250
0: | | 11- 124208 10827
] T I
_200_-| T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 200 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 12,420 3,485 15,880 0,96 0,57 na.
2 14,003 0,816 6,782 0,23 0,24 na.
3 14,327 1,032 8,124 0,29 0,29 na.
4 19,850 251,688 1802, 596 69,69 65,05 na.
5 20,010 104,145 937,750 28,84 33,84 na.
Total: 361,166 2771,133 100,00 100,00
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1P NMR (162 MHz. Chloroform-d) 5 18.04. 18.00. g § L 0.035
N
3 8
b= _
’/'( V F0.03 r0-030
F0.02
| [
+0.025
f0.01
| n F0.00
m g
‘ S ‘ S ‘ -0.020
182 181 18.0 179 178
f1 (ppm)
0.015
+0.010
-0.005
- S Al et L 0.000
A
e
oo
T

T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50

f1 (ppm)
)
2z
z -0.85
o]
5
2 0.80
o
ARRERNE 8N 558888883388 8E NN BYcRNBEE R RYYYYARRIIIIARRNAZEB8H58R8GRIRHIBBEE
R A AN R T T T i I B R B R R A A A b A e e i A e R e e e A B e
N B NV === S Y
N (m) K (m) E (m) ~0.70
7.08 4.58 2.36
0 (m) L (dd) I(m)|[3(m) H (m) G (m) F(m)||D(m) Ald) B (m)| [0-65
7.27 6.81 5.00 || 4.71 3.92 348 2.42 || 2.10 1po 0.95
-0.60
'H NMR (400 MHz, CHLOROFORM-D) & 7.29 — 724 (m, 5H). 724 — 6.93 (m_ 9H). 6.81 (dd. J=218,
6.9Hz, 1H), 5.07—4.93 (m, 1H), 4.77 — 4.65 (m, 1H), 465 445 (m, 3H), 401 - 383 (m, 2H), 357 ~0.55
3.39 (m, 1H), 2.46 - 2,40 (m, 6H), 2.40 - 2.31 (m, 1H), 2.19— 2.01 (m, 1H), 1.39 (d, = 4.4 Hz, 9H), 1.06
=083 (m. 12H). -0.50
0.45
~0.40
~0.35
030
025
-0.20
-0.15
I
il 010
-0.05
|
o Ui
-0.00
™ T T T
o 2 g 005
o - @ = ]
o o o —
65 6.0 5.5 3.0 25 2.0 15 1.0

56



(25) Boc-L-Val-L-Thr(Bzl)-Val*(OPh-4-SCHz3):

S\
Jaaeshere
OJ\N N\;)J\N /P:O
H - H O/ O
::\S/

O/_\O

of

Name: fert-butyl ((25)-1-(((2S,35)-3-(benzyloxy)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)amino)-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.45 (s, 46%), 17.94 (s, 54%).

1H NMR (400 MHz, Chloroform-d) d 7.33 - 6.91 (m, 15H, 13xArH, 2xNH), 4.97 (d, ] = 5.5 Hz, 1H, NH),
4.78 — 4.48 (m, 4H, CHz, CHP, CH), 4.31 - 4.18 (m, 1H, CH), 4.01 - 3.92 (m, 1H, CH), 2.47 — 2.41 (m, 6H,
2xSCHs), 2.41 - 2.30 (m, 1H, CH), 2.26 - 2.11 (m, 1H, CH), 1.40 (d, ] = 3.8 Hz, 9H, Boc), 1.19 (dd, ] = 10.4,

6.5 Hz, CHs), 1.07 — 0.88 (m, 12H, 4xCHs).
HRMS: Cs9Hs:N30sPS2 [M+Na]* calc. 810.2988 found 810.3001
HPLC: purity >99%; retention time 20.493 min

|Chromatogram
2 500 - 7 do publikacji #25 [manually integrated] LW355.2 UV_VIS_2 WVL:254 nm
1- 20,403
2 000 1
1 500
= ]
<
E
@ ]
£ 1000 -
©
= ]
o]
wy
2 ]
500 4
ol 1
_5OO_| T T T T T T T T T T T T T T T T T T 1
0.0 50 10,0 15,0 20,0 250 300
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,493 388,048 2235 403 100,00 100,00 n.a.
Total: 388,048 2235,403 100,00 100,00
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SIPNMR (162 MHz, Chloroform-d) § 18.45, 17.94.
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(26) Boc-L-Val-D-Thr(Bzl)- Val*(OPh-4-SCH:):
N~ /@ S
o) 0
H
//Lis/u\;tli%/N N/E\P:O
HoJ H & O
o © L
oY "

Name: fert-butyl ((25)-1-(((2R,3R)-3-(benzyloxy)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)amino)-1-oxobutan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.43 (s, 69%), 18.00 (s, 31%).

'H NMR (400 MHz, Chloroform-d) d 7.34 — 7.25 (m, 4H, 3xArH, NH), 7.24 - 6.85 (m, 11H, 10xArH, NH),
5.02 (d, ] =8.0 Hz, 1H, NH), 4.78 — 4.48 (m, 4H, CH:, CHP, CH), 4.28 — 4.16 (m, 1H, CH), 4.05 -3.92 (m,
1H, CH), 2.45 - 2.40 (m, 6H, 2xSCH3), 2.40 — 2.30 (m, 1H, CH), 2.22 - 2.07 (m, 1H, CH), 1.40 (d, ] =1.9 Hz,
9H, Boc), 1.18 (dd, ] =7.3, 6.5 Hz, 3H, CHs), 1.03 - 0.85 (m, 12H, 4xCHs).

HRMS: Cs9Hs4N30sPS2 [M+Na]* calc. 810.2988 found 810.3005

HPLC: purity >99%; retention time 20.473 and 20.573 min

|Chromatogram
2 000 73l do publikacji #26 [manually integrated] LW356.2 UV_VIS_2 WVL:254 nm
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0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,473 280,574 1814893 68,58 56,01 na
2 20,573 128 523 1425 596 31,42 4399 n.a.
Total: 409,097 3240,489 100,00 100,00
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1P NMR (162 MHz, Chloroform-) & 18 43, 18.00.
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F (dq)
'H NMR (400 MHz, Chloroform-d) & 7.34 — 7.25 (m, 4H), 7.24 — 6.85 (m, 11H), 5.02(d, J=8.0Hz, 2.14

1H), 4.78 — 4.48 (m, 4H), 4.28— 4.16 (m_ 1H), 4.05 — 3.92 (m, 1H), 2.45 — 2.40 (m, 6E). 240 - 2.30 (m,

1H), 222 - 2.07 (m, 1H), 140 (d, J=1.9 Hz, 91). 1.18 (dd.J= 7.3,65 Hz. 31, 1.03— 0.85 (m_ 12H).
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(27) Boc-L-Val-L-Pro-Val?(OPh-4-SCH3):

%@%& S

Pl

H g . :
S/

Reference compound, analytical data from our previous publication: Winiarski, t.; Oleksyszyn, J.;
Siericzyk, M. Human neutrophil elastase phosphonic inhibitors with improved potency of action. J. Med.
Chem. 2012, 55, 6541-6553.

Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (121 MHz, CDCI3) d 18.15 (s, 52%), 18.48 (s, 48%).

H NMR (300 MHz, CDCI3) & 7.03-7.23 (m, 8H), 5.30 (dd, ] =61.7, 9.3 Hz, 1H), 4.49- 4.78 (m, 2H),
4.20-4.34 (m, 1H), 3.43-3.80 (m, 2H), 2.44 (d, ] =2.7 Hz, 6H), 2.04-2.41 (m, 2H), 1.74-2.03 (m, 4H), 1.42 (d,
J=2.0 Hz, 9H), 0.81-1.14 (m, 12H).

HRMS: Cs3sHasN3O7PS2 [M+H]* cale. 694.2750 found 694.2738

HPLC: purity >99%; retention time 18.817 and 19.053 min

|Chromatogram |
1200 4 3l do publikacji #27 [manually integrated)] LW53.6 UV_VIS_2 WVL:254 nm
| 11-18,817
] 2-10,053
1 000
800
g ]
E, 6004
o |
(%]
=
o
& |
§ 400
% 4
200
. | |
_200_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 200 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,817 199,989 1135,211 55,62 52,05 na.
2 19,053 159,562 1045 952 44 38 47 95 na.
Total: 359,551 2181,163 100,00 100,00
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(28) Boc-L-Val-D-Pro-Val*(OPh-4-SCHz3):
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O H N N/%\P/o
H & O :
S/

Name: fert-butyl ((25)-1-((2R)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.42 (s, 58%), 18.19 (s, 42%).

'H NMR (400 MHz, Chloroform-d) 0 7.57 (dd, ] =122.0, 9.7 Hz, 1H, NH), 7.22 - 7.00 (m, 8H, 8xArH), 5.23
(t, ]=8.0 Hz, 1H, NH), 4.74 — 4.53 (m, 2H, CHP, CH), 4.31 - 4.19 (m, 1H, CH), 3.90 - 3.76 (m, 1H, CHo2),
3.58 —3.44 (m, 1H, CH2), 2.43 (d, ] = 4.6 Hz, 6H, 3xSCH3), 2.42 - 1.73 (m, 6H, 2xCH>, 2xCH), 1.45 - 1.30 (m,
9H, Boc), 1.20 - 0.83 (m, 12H, 4xCH).

HRMS: Cs3sHasN3O7PS2 [M+Na]* cale. 716.2569 found 716.2552

HPLC: purity >99%; retention time 18.967 min

|Chromatogram
3 do publikacji #28 [manually integrated] LW298.2 UV_VIS_2 WVL:254 nm
1-18,967

1600

14005
12005
10005

800

600

Absorbance [MmAU]

400

200{
§ I
-2005

0,0 50 10,0 15.0 200 250 30,0
Time [min]

Integration Results

No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 18,967 292 341 1502 416 100,00 100,00 na
Total: 292 341 1502,416 100,00 100,00
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31P NMR (162 MHz, Chloroform-d) & 1842, 18.19. g é
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H (dd) I(m) J(t) G(m)| [F(m)| |E(m)|D(m) A(d)||L(m) B (m)||K (m)
7.57 7.12 5.23 4.65 4.25 3.84 || 3.52 2.43 | | 2.09 1.37 || 1.02

'H NMR (400 MHz, CHLOROFORM_-D) & 7.57 (dd, J = 1220, 9.7 Hz, 1H), 722 — 7.00 (m. 8H), 5.23
(t, J=8.0Hz, 1H), 4.74— 4.53 (m, 2H), 4.31 ~ 4.19 (m, 1H), 3.90— 3.76 (m, 1H), 3.38 — 344 (m, 1H),
243 (d,J =46 Hz, 6H), 242~ 1.73 (m, 6H), 1.45— 1.30 (m, 9H), 1.20— 0.83 (m, 12H).
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(29) Boc-L-Val-L-Oic-Val?(OPh-4-SCH3s):

Name: tert-butyl ((2S)-1-((2S,3aS,7aS)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)octahydro-1H-indol-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.96(s, 44%), 18.27 (s, 56%). 1H NMR

H NMR (400 MHz, Chloroform-d) d 7.41 (dd, ] = 66.0, 10.1 Hz, 1H, NH), 7.27 - 6.99 (m, 8H, 8xArH), 5.16
(dd, J=37.5,9.9 Hz, 1H, NH), 4.79 — 4.59 (m, 1H, CHP), 4.51 — 4.10 (m, 2H, 2xCH), 2.48 —2.40 (m, 6H,
2xSCHs), 2.40 - 2.18 (m, 3H, CH>, CH), 2.09 - 1.84 (m, 2H, 2xCH), 1.84 — 1.55 (m, 5H, 2xCH>, CH), 1.55 -
1.44 (m, 2H, CH2), 1.42 (d, ] = 5.6 Hz, 9H, Boc), 1.30 - 1.13 (m, 2H, CH>), 1.13 - 0.97 (m, 6H, 2xCHs), 0.97 -
0.78 (m, 6H, 2xCHs).

HRMS: Cx7Hs:N307PS2 [M+Na]* calc. 770.3038 found 770.3038

HPLC: purity >99%; retention time 21.010 and 21.287 min

| Chromatogram |

1200 4 3 do publikacji #29 [manually integrated)] LW303.2 UV_VIS_2 WVL:254 nm
1 1-21,010
1 000 |
800 2-21.287
g ]
E 6004
o ]
g
o
& ]
S 400+
g ]
200
D- L J L i3-21,907
i 1
_200_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25.0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 21,010 166,256 1098,398 60,69 58,93 na.
2 21,287 105,767 761,811 38,61 40,87 na.
3 21,907 1,931 3,737 0,70 0,20 na.
Total: 273,954 1863,946 100,00 100,00
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P NMR (162 MHz, Chloroform-«) & 18.96, 18 27.
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(30) Boc-L-Val-L-Pip-Val*(OPh-4-SCHs):
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Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)piperidin-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) & 18.97 (s, 19%), 18.69 (s, 39%), 18.11 (s, 42%).

'H NMR (400 MHz, Chloroform-d) d 7.24 — 6.94 (m, 8H, 8xArH), 6.40 — 6.20 (m, 1H, NH), 5.39 - 5.05 (m,
2H, NH, CH), 4.81 — 4.50 (m, 2H, CH>), 4.23 - 3.74 (m, 1H, CHP), 3.29 - 2.50 (m, 1H, CH), 2.49 - 2.41 (m,
6H, 2xSCH3s), 2.41 - 2.10 (m, 2H, 2xCH), 2.03 - 1.81 (m, 2H, CH-2), 1.68 — 1.44 (m, 4H, 2xCH-2), 1.44 - 1.28
(m, 9H, Boc), 1.11 - 0.77 (m, 12H, 4xCHs).
HRMS: C3:Hs50N3O7PS: [M+Na]* calc. 730.2725 found 730.2708
HPLC: purity >99%; retention time 19.987 and 20.133 min

|Chromatogram
2 500 - 3 do publikacji #30 [manually integrated] LW282.2 UV_VIS_2 WVL:254 nm
1 12 -20,133
2 000 4
il - 19,987
1 500
=
<
E
@
£ 1000 ~
1]
o
5]
w
2
500 4
o] | ‘3| -20,287
_500_1 T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,987 208,225 1756,423 44 81 43,20 na.
2 20,133 255,759 2302,715 55,04 56,64 na.
3 20,287 0,720 6,307 0,15 0,16 n.a.
Total: 464,704 4065,445 100,00 100,00
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(31) Boc-L-Val-D-Pip-Val?(OPh-4-SCH)
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Name: fert-butyl ((25)-1-((2R)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)piperidin-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.66 (s, 53%), 18.10 (s, 47%).

"H NMR (400 MHz, Chloroform-d) d 7.24 —7.00 (m, 8H, 8xArH), 6.91 (td, ] = 9.6, 9.6 Hz, 1H, NH), 5.36 —
5.10 (m, 2H, NH, CH), 4.76 — 4.62 (m, 1H, CHP), 4.53 — 4.38 (m, 1H, CH), 4.01 - 3.80 (m, 1H, CH>), 3.18 -
3.04 (m, 1H, CH>), 2.49 — 2.42 (m, 6H, 2xSCH3), 2.42 - 2.17 (m, 2H, 2xCH), 2.02 - 1.66 (m, 2H, CH-), 1.66 —
1.41 (m, 4H, 2xCH2), 1.34 (d, ] = 9.6 Hz, 9H, Boc), 1.14 — 0.82 (m, 12H, 4xCHs).

HRMS: Cz:Hs50N307PS2 [M+Na]* calc. 730.2725 found 730.2713

HPLC: purity >99%; retention time 20.190 and 20.340 min

|Chromatogram |
1400 - 3 do publikacji #31 [manually integrated)] LW294.2 UV_VIS_2 WVL:254 nm
1-20190
1200
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1 000
= 800
< j
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200
0 L |
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,190 199 441 1256077 62,39 54,98 na.
2 20,340 120,237 1028.374 37 .61 45,02 na.
Total: 319,679 2284451 100,00 100,00
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(32) Boc-L-Val-L-Tic-Val?*(OPh-4-SCH3s):
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Name: tert-butyl ((25)-1-((3S)-3-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)carbamoy]l)-
3,4-dihydroisoquinolin-2(1H)-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 19.08 (s, 21%), 18.64 (s, 25%), 18.21 (s, 47%), 17.96 (s, 7%).

H NMR (400 MHz, Chloroform-d) 6 7.28 - 6.80 (m, 12H, 12xArH), 6.77 - 6.41 (m, 1H, NH), 5.47 - 5.14
(m, 1H, NH), 4.99 - 4.87 (m, 1H, CH), 4.74 - 4.11 (m, 3H, CH,, CHP), 3.71 - 2.56 (m, 3H, CH., CH), 2.49 -
2.37 (m, 6H, 2xSCH3), 2.36 — 2.17 (m, 1H, CH), 2.12 - 1.88 (m, 1H, CH), 1.44 — 1.30 (m, 9H, Boc), 1.15 - 0.81
(m, 12H, 4xCHas).

HRMS: CssHsoN3O7PS: [M+Na]* calc. 778.2725 found 778.2715
HPLC: purity >99%; retention time 20.107 and 20.297 min

|Chromatogram |
1600 4 3 do publikacji #32 [manually integrated] LW300.2 UV_VIS_2 WVL:254 nm
1400 7 236'887
1200
1000 |
= j
< ]
E 800
8 4
2 l
g 4
§ 600—_
2 ]
400 A
200
] | 2210300
g__ T IT
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 20,107 208,628 1381674 54 93 50,32 na.
2 20,297 168,529 1341,930 44 37 48,87 n.a.
3 21,030 1,793 14,491 0,47 0,53 n.a.
4 21,213 0,843 7,849 0,22 0,29 n.a.
Total: 379,794 2745945 100,00 100,00
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19.08
18.64

18.21
17.96

S1PNMR (162 MHz, Chloroform-d) § 19.08, 1864, 18.21,17.96.
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I(m) K (m) Bm)| [am | [cm D (m) Em| |Fim) G| [H@| [0
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045

'H NMR (400 MHz, CHLOROFORM-D) § 7.28 - 6.80 (m, 12H), 6.77 — 6.41 (m, 1H),5.47 - 5.14 (m,
1H), 499 — 4.87 (m, 1), 4.74 — 411 (m. 3H). 3.71 — 2.56 (m, 3H). 2.49 — 237 (m. 610), 236 - 2.17 (m.
1H),2.12— 1.88 (m, 1H). 144 — 130 (m. 9H). 1.15— 0.81 (m, 12E).
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(33) Boc-L-Val-D-Tic- Val*(OPh-4-SCHs):

Name: tert-butyl ((2S)-1-((3R)-3-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.79 (s, 46%), 18.32 (s, 54%).

H NMR (400 MHz, Chloroform-d) & 7.24 — 6.84 (m, 12H, 12xArH), 6.67 (dd, ] = 35.6, 9.3 Hz, 1H, NH),
5.60 — 4.95 (m, 2H, NH, CH), 4.94 — 4.65 (m, 2H, CH>), 4.61 —4.40 (m, 2H, CH2), 3.52 - 3.36 (m, 1H, CHP),
3.05-2.89 (m, 1H, CH), 2.45 - 2.39 (m, 6H, 2xSCH3), 2.33 - 2.17 (m, 1H, CH), 2.05 - 1.95 (m, 1H, CH), 1.43
-1.32 (m, 9H, Boc), 1.05 - 0.60 (m, 12H, 4xCHs).

HRMS: CssHs0N3O7PS: [M+Na]* calc. 778.2725 found 778.2731

HPLC: purity >98%; retention time 20.377 and 20.170 min

|Chromatogram
1100 3 do publikacji #33 [manually integrated] LW305.2 UV_VIS_2 WVL:254 nm
1 2-20377
1[}[}[}j 11-20.170
875{
750
2 625
E ]
@ ]
2 500
5 )
o 4
] ]
5 3754
250
125 ] J_
i JL 3 - 21 PES
g_: JTM‘\I
_1 OO _- r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5.0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,170 165,523 945,909 53,52 47,76 na.
2 20,377 137,718 981,307 44 53 49 55 na
3 21,123 3,150 25,049 1,02 1,26 na
4 21,203 2 907 28,320 0,94 1,43 na
Total: 309,298 1980,585 100,00 100,00
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1P NMR (162 MHz. Chloroform ) & 1879, 18.32.

—1— e +0.000
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4.95 (m, 2H), 4.94— 4.65 (m, 2H), 4.61— 4.40 (m, 2H), 3.52— 3.36 (m, 1H), 3.05— 2.89 (m, 1H), 245—
2.39 (m, 6H), 2.33— 217 (m, 1H), 2.05— 1.95 (m, 1H), 1.43 — 1.32 (m. SH). 1.05— 0.60 (m, 12E1).
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(34) Boc-L-Val-L-Nip-Val?(OPh-4-SCH3):
-

s
T
H
\~/O\H/N\;)J\N Nj\/P:o
0 AL H ¢ o\©\
S

Name: tert-butyl ((25)-1-((35S)-3-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)piperidin-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (243 MHz, CDCI3) d 18.42 (s, 32%), 17.78 (s, 30%), 17.57 (s, 13%), 17.44 (s, 25%).

H NMR (601 MHz, CDCl3) d 7.22 - 7.00 (m, 8H, 8xArH), 6.84 (dd, ] = 130.5, 10.2 Hz, 1H, NH), 5.52 - 5.27
(m, 1H, NH), 4.82 - 4.72 (m, 1H, CHP), 4.61 - 3.76 (m, 3H, CH>, CH), 3.64 - 3.35 (m, 1H, CH2), 3.22 -2.93
(m, 1H, CH2), 2.48 - 2.41 (m, 6H, 2xSCH3), 2.41 - 2.27 (m, 2H, 2xCH), 2.04 — 1.82 (m, 2H, CH>), 1.82 - 1.61
(m, 2H, CH2), 1.53 - 1.44 (m, 1H, CH), 1.44 - 1.32 (m, 9H, Boc), 1.18 — 1.00 (m, 6H, 2xCH3), 0.94 - 0.73 (m,
6H, 2xCHs).

HRMS: C3:Hs50N3O7PS: [M+Na]* calc. 730.2725 found 730.2718

HPLC: purity >99%; retention time 19.043 min

|Chromatogram
2 500 - 3l do publikacji #34 [manually integrated)] LW295 .2 UV_VIS_2 WVL:254 nm
J 1-19,043
2000 4
1 500 A
= ]
<
E
Py ]
2 1000
©
= ]
=}
wn
2 ]
5004
0_‘ | | IL2|-19:213
_5007| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,043 322 319 2369236 99 63 99 61 na.
2 19.213 1,206 9.201 0,37 0,39 na.
Total: 323,524 2378,436 100,00 100,00
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(35) Boc-L-Val-L-Cpg-Val?(OPh-4-SCH3):

ISndsh el
*A0L

Name: fert-butyl ((25)-1-(((1S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
cyclopentyl-2-oxoethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.43 (s, 45%), 18.40 (s, 55%).

'H NMR (400 MHz, Chloroform-d) 0 7.21 —7.12 (m, 4H, 4xArH), 7.12 - 6.90 (m, 5H, 4xArH, NH), 6.63
(dd, J=26.2,8.1 Hz, 1H, NH), 5.11 (dd, ] =75.1, 8.5 Hz, 1H, NH), 4.78 — 4.66 (m, 1H, CHP), 4.42 — 4.32 (m,
1H, CH), 3.90 - 3.81 (m, 1H, CH), 2.47 — 2.41 (m, 6H, 2xSCH3), 2.41 - 2.22 (m, 2H, 2xCH), 2.16 - 2.02 (m,
1H, CH), 1.81 - 1.65 (m, 2H, CH2), 1.65 - 1.45 (m, 4H, 2XCH2), 1.44 - 1.36 (m, 9H, Boc), 1.31 - 1.21 (m, 2H,
CH>), 1.12 - 0.97 (m, 6H, 2xCHs), 0.94 — 0.80 (m, 6H, 2xCHs).

HRMS: CssH52N3O7PS: [M+Na]* calc. 744.2882 found 744.2879

HPLC: purity >99%; retention time 19.417 and 19.667 min

|Chromatogram
1600 - 3 do publikaciji #35 [manually integrated] LW343.2 UV_VIS_2 WVL:254 nm
1400 3-10.417
1200 4
1 14 - 19,667
1000
= j
< l
E 800
a 4
(%]
e l
g 4
E 600—_
< ]
400
200
o L | |1|-|1||§=4‘|@:293 | Ll
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Y% % na
1 12,410 3,516 15,279 0,87 0,62 na.
2 13,293 0,464 3,574 0,11 0,15 na.
3 19,417 240,607 1360,620 59,44 55,31 na.
4 10,667 160,180 1080,339 3957 43 92 na.
Total: 404,768 2459812 100,00 100,00
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P NMR (162 MHz, Chloroform ) & 1843, 18.40.
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0.20
0.18
H0.16
F0.14
0.12
0.10
0.08
-0.06

| -0.04

-0.02

~0.00

~-0.02

0.

0 78«1 -
0 90{
0&7-]
1‘75-5[
2 32{11

~ |8 00—1

- 6 01{

;
4.5 4.0 3.5 3.0 2.5 2.0 1
f1 (ppm)

6.0 5.5

77



(36) 344.2 Boc-L-Val-L-Chg-Val?(OPh-4-SCH3)2

RS
O

/@/s\

Y,

N" P

0L
S/

Name: fert-butyl ((25)-1-(((1S5)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-

cyclohexyl-2-oxoethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.34 (s).
'H NMR (400 MHz, Chloroform-d) 0 7.19 - 7.12 (m, 4H, 4xArH), 7.10 — 6.98 (m, 4H, 4xArH), 6.89 (dd, ] =
34.5,10.5 Hz, 1H, NH), 6.61 (dd, ] =23.7, 8.6 Hz, 1H, NH), 5.14 (dd, ] = 84.0, 8.2 Hz, 1H, NH), 4.79 — 4.67
(m, 1H, CHP), 4.45 - 4.31 (m, 1H, CH), 3.89 - 3.81 (m, 1H, CH), 2.42 (dd, ] = 6.4, 1.7 Hz, 6H, 2xSCHs), 2.40
-2.30 (m, 1H, CH), 2.18 - 2.03 (m, 1H, CH), 1.93 - 1.84 (m, 1H, CH), 1.84 — 1.54 (m, 6H, 3xCH>), 1.41 (d, ]
=7.1 Hz, 9H, Boc), 1.17 - 0.93 (m, 10H, 2xCHs, 2xCH2), 0.92 - 0.77 (m, 6H, 2xCHs).
HRMS: C3sH54N3O7PS2 [M+Na]* calc. 758.3038 found 758.3048
HPLC: purity >98%; retention time 19.830 and 20.167 min

|Chromatogram
1600 - 7 do publikacji #36 [manually integrated] LW344.2 UV_VIS_2 WVL:254 nm
1 14 - 20,167
] 3]- 19,830
1400
1200 4
1000
= ]
< l
E 800
© ]
(%]
=
g 4
5 600
2 ]
< ]
400 4
200
1 11-12,42013 g3
0__ | : %I RN
-2001! S— : - : . .
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12,420 4171 19,482 1,07 0,66 na.
2 13,6683 1,126 6,356 0,29 0,22 na.
3 19,830 197,108 1420,715 50,46 48,18 na.
4 20,167 188,222 1502 174 48,18 50,94 na.
Total: 390,626 2948726 100,00 100,00
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SIPNME (162 MHz, Chloroform-o) & 1834, &
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1H), 1.93 — 1.84 (m, 1H), 1.84 — 1.54 (m, 6H). 141 (d.J = 7.1 Hz, 9H). 1.17 - 0.93 (m, 10H), 092 0.77
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(37) Boc-L-Val-D-Chg-Val?(OPh-4-SCHs)2

Name: fert-butyl ((25)-1-(((1R)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
cyclohexyl-2-oxoethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.39 (s, 47%), 18.21 (s, 53%).

'H NMR (400 MHz, Chloroform-d) o 7.21 - 6.88 (m, 9H, 8xArH, NH), 6.78 (dd, ] =64.0, 7.9 Hz, 1H, NH),
5.43 - 4.92 (m, 1H, NH), 4.81 — 4.65 (m, 1H, CHP), 4.48 — 4.34 (m, 1H, CH), 3.98 - 3.86 (m, 1H, CH), 2.42
(d, J=5.7Hz, 7H, , 2xSCHs, CH), 2.19 - 2.08 (m, 1H, CH), 1.97 - 1.47 (m, 7H, 3xCH>, CH), 1.40 (d, ] =3.3
Hz, 9H, Boc), 1.11 — 1.04 (m, 6H, 2xCHz), 1.04 - 0.76 (m, 10H, 2xCHs, 2xCHo>).

HRMS: CssHs:N307PS2 [M+Na]* calc. 758.3038 found 758.3044

HPLC: purity >98%; retention time 19.970 and 20.277 min

| Chromatogram |
2000 - @ do publikacji #37 [manually integrated] LW345.2 UV VIS 2 WWL:254 nm
14- 18,870
1750
1500
1250
= ]
-E J
— 1000
= 4
= -
g ] 15 - 20,277
o 790
8 ]
< ]
500
250
0 ] L 11 - 12,40 34 04567 ] 16- 20,657
] T T 1
-2[][] _-I T T T T T T T T T 1
0.0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
NO. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a
1 12.410 3.235 14,505 0.74 0.56 na
2 14,013 0,850 7,091 0,19 0,27 na
3 14,567 2,034 17,931 0,46 0,69 n.a.
4 19,970 317,954 17886,303 7227 68,77 na
3] 20277 114,974 769,457 26,13 29.59 n.a.
6 20,657 0,912 3.168 0.21 012 na
Total: 439,958 2600,456 100,00 100,00
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1P NMR (162 MHz. Chloroform-c) 5 1839, 18.21. § ;!
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'H NMR (400 MHz, CHLOROFORM-D) & 7.21 — 6.88 (m, OH), 6.78 (dd, J=64.0, 7.9 Hz, 1H), 543 —
492 (m, 1H). 481 - 4.65(m. 1H), 448 — 434 (m, 1H), 3.98-3.86 (m, 1H). 2.42 (d. J=5.THz, TH), 2.19 ~0.35
— 2.08 (m, 1H), 1.97 — 1.47 (m. 7H), 1.40(d.J= 3.3 Hz, 9H), 1.11 — 1.04 (m, 6H), 1.04 — 0.76 (m. 10H).
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(38) Boc-L-Val-L-Phe- Val*(OPh-4-SCHs):

SN

S ST 8 B LT
H P H 4o

T G

Name: fert-butyl ((25)-1-(((2S5)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxo-3-phenylpropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.13 (s, 48%), 18.01 (s, 52%).

H NMR (400 MHz, Chloroform-d) d 7.25 (s, 10H, 9xArH, NH), 7.10 — 7.00 (m, 4H, 4xArH), 6.61 — 6.50
(m, 1H, NH), 4.89 - 4.77 (m, 1H, NH), 4.77 - 4.61 (m, 2H, CHP, CH), 3.89 - 3.81 (m, 1H, CH), 3.14 - 2.98
(m, 2H, CH-2), 2.44 — 2.40 (m, 6H, 2xSCH3), 2.40 — 2.23 (m, 1H, CH), 2.18 - 1.98 (m, 1H, CH), 1.39 (d, ] = 4.1
Hz, 9H, Boc), 1.04 — 0.96 (m, 3H, CHs), 0.94 - 0.78 (m, 6H, 2xCHs), 0.73 (dd, ] = 16.6, 6.5 Hz, 3H, CHs).
HRMS: Cs7Hs0N307PS:2 [M+Na]* calc. 766.2725 found 766.2703

HPLC: purity >99%; retention time 19.513 min

|Chromatogram
2 500 - 3 do publikacji #38 [manually integrated] LW276.2 UV_VIS_2 WVL:254 nm
5000 4 1-19.513
1 500 |
=)
<
E
&
£ 1000 -
o
o
3
2
500
3487953
o] l A
7500_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5.0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,513 361,273 1997,430 99,09 98,82 na.
2 19,793 1,592 13,202 0,44 0,65 na.
3 20,053 1,730 10,573 047 0,52 na.
Total: 364,596 2021,205 100,00 100,00
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1P NMR (162 MHz, Chloroform ) 18 13, 18,01 a3
W
0 =1 0.04
3 =
J)/ -0.03
] 10.02
10.01
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2 5}
T T T = T \G T T T
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N (s) M (m) K(m) T(m) I(m) E(m)||G(m) D(d)| [A(m)
7.25 6.56 4.68 3.85 3.07 243 || 2.09 139 | | 1.00
C (dd)
¥H NMR (400 MHz, CHLOROFORM-D) & 725 (s 10H). 7.10 - 7.00 (m, 4E). 6 61 — 6 50 (m, 1), 489 0.73
— 477 (m. 1H). 477 — 461 (m 2H).389— 381 (m. 1H). 3 14— 298 (m. 2H), 244— 240 (m. 6H). 240 —
223 (m, 1H), 2.16 ~ 198 (m, 1H), 1.39 (d, = 4.1 Hz, 9H), 1.04 — 0.96 (m, 3H), 0.94— 0.7 (m, 61, 0.73
(dd,J=16.6, 6.5 Hz, 3H).
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f1 (ppm)
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(39) Boc-L-Val-D-Phe-Val?(OPh-4-SCHs):

S\
//l<7_:ﬁ\ N i i:{j’ o’ :::
0~ "N N~ P
o) O

Name: fert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
oxo-3-phenylpropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.12 (s, 40%), 17.87 (s, 60%).

'H NMR (400 MHz, Chloroform-d) d 7.24 —7.13 (m, 9H, 9xArH), 7.12 - 6.75 (m, 5H, 4xArH, NH), 6.48
(dd, J=103.3, 7.8 Hz, 1H, NH), 4.99 (dd, ] =43.9, 8.4 Hz, 1H, NH), 4.81 — 4.60 (m, 2H, CHP, CH), 3.86 -
3.71 (m, 1H, CH), 3.22 - 2.85 (m, 2H, CH2), 2.49 — 2.41 (m, 6H, 2xSCHs), 2.41 — 2.24 (m, 1H, CH), 1.98 —
1.81 (m, 1H, CH), 1.38 (d, ] =2.2 Hz, 9H, Boc), 1.05 - 0.88 (m, 6H, 2xCHs), 0.78 — 0.63 (m, 6H, 2xCH3s).
HRMS: Cs7Hs0N307PS:2 [M+Na]+ calc. 766.2725 found 766.2735

HPLC: purity >99%; retention time 19.783 min

| Chromatogram |
1 800 - 7 do publikacji #39 [manually integrated] LW351.2 UV_VIS_2 WVL:254 nm
] 1-19,783
1 500
1250 4
2 1000
E j
8
& 750
3
2 500 ]
250 ]
o | | [Jl_gl- 20,300
—EOO—I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,783 350,053 1656,937 99,17 99,23 n.a.
2 20,300 2921 12,863 0,83 0,77 na.
Total: 352,975 1669,799 100,00 100,00
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1P NMR (162 MHe, Chloroform-d) & 18.12, 17.87.

1812
17.87
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7.05 6.48 409 | 4.70 3.80 3.05 2.43 1.91 1.38 0.98
'H NMR (400 MHz, Chloroform o) 8 7.24 — 7.13 (m, SH), 7.12— 6.75 (m, 5H), 6.48 (dd, J = 1033, 7.8
Hz, 1H). 499 (dd. J=43.9, 84 Hz, 1H). 481 —4.60 (m, 2H). 3.86— 3.71 (m. 1H). 3.2 — 2,85 (m, 2H).
2.49= 241 (m, 6H), 241 =224 (m. 1H), 1.98= 1.81 (m. 1H). 138 (d. =22 Hz 9H). 1.05= 0.88 (m_
6H), 0.78 — 0.63 (m, 6H).
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(40) Boc-L-Val-L-Cha- Val*(OPh-4-SCH3):

KA Tt

%P NMR (162 MHz, Chloroform-d) d 18.36 (s, 56%), 18.17 (s, 44%).

S

ol H o O\T: :j
\Z::i7 s~

Name: tert-butyl ((25)-1-(((2S)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-
cyclohexyl-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

H NMR (400 MHz, Chloroform-d) d 7.21 - 7.13 (m, 4H, 4xArH), 7.13 - 7.01 (m, 4H, 4xArH), 6.87 (d, ] = 10.4
Hz, 1H, NH), 6.43 (d, ] =7.2 Hz, 1H, NH), 5.03 (dd, ] = 50.2, 8.3 Hz, 1H, NH), 4.76 — 4.64 (m, 1H, CHP), 4.57 — 4.45
(m, 1H, CH), 3.92 - 3.81 (m, 1H, CH), 2.46 — 2.41 (m, 6H, 2x5CHs), 2.41 - 2.31 (m, 1H, CH), 2.17 - 2.03 (m, 1H, CH),
1.76 — 1.47 (m, 7H, 3xCHz, CH), 1.41 (d, ] = 6.7 Hz, 9H, Boc), 1.34 - 1.23 (m, 2H, CH>), 1.13 - 1.00 (m, 8H, 2xCHs,
CHb), 0.93 - 0.80 (m, 8H, 2xCHs, CHa).

HRMS: C7HssN3O7PS: [M+Na]* calc. 772.3195 found 772.3164
HPLC: purity >98%; retention time 20.510 and 20.840 min

|Chromatogram
1800 - 7 do publikacji #40 [manually integrated] LW277.2 UV_VIS_2 WVL:254 nm
] 2 - 20,510
1500 4
] 3-20,840
1250 4
2 1000 ]
E ]
(o] 4
o 4
& 750
=}
§ ]
500 -]
250
| 11-12,423
04 b
_200_-| T T T T T T T 1
0,0 50 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12,423 6,650 28,147 1,62 0,97 n.a.
2 20,510 235,122 1612,276 57 11 55,50 n.a
2 20,840 169,933 1264,335 41,28 43,53 n.a.
Total: 411,706 2904,757 100,00 100,00
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5P NMR (162 MHz, Chloroform-c) 5 1836, 18.17. fibe
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G(m) B (m) J(m) M (d) O (m)
7.07 4.51 2.37 1.41 0.86
H-A(m) | [F(d) E(d) D (dd}{ {A(m) C(m) I{m) | K (m) L{m) N-(m)
7.17 || 6.87 6.43 5.03 4.70 3.87 243 2.08 1.63 1.05
P (m)
'H NMR (400 MHz. CHLOROFORM.-D) & 7.21 — 7.13 (m, 4H). 7.13 — 7.01 {m, 4H), 6 87 (d, J= 104 1.28
Hz, 1H), 6.43 (d, J=7.2 Hz, 1H), 5.03 (dd, J= 50.2, 8.3 Hz, 1H), 4.76— 4.64 (m, 1H), 457 — 4.45 (m,
1H),3.92— 3.81 (m. 1H), 246 — 2.41 (m, 6H), 2.41 - 2.31 (m, 1H), 2.17 - 2.03 (m. 1H), 1.76— 1.47 (m.
TH). 1.41 (d. J=6.7 Hz, 9H). 1 34— 1.23 (m. 2HD). 1.13 — 1.00 (m. 8H). 0.93 — 0.80 (m. SH).
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(41) Boc-L-Val-D-Igl-Val*(OPh-4-SCH:):

S\
S A 3T
H 5§ 8 H ¢ O\©\

_

Name: fert-butyl ((25)-1-(((1S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
(2,3-dihydro-1H-inden-2-yl)-2-oxoethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.32 (s, 42%), 18.27 (s, 58%).

H NMR (400 MHz, Chloroform-d) 0 7.24 — 6.91 (m, 13H, 12xArH, NH), 6.64 (td, ] =9.1, 9.1 Hz, 1H, NH),
5.30 -5.01 (m, 1H, NH), 4.82 — 4.59 (m, 2H, CHP, CH), 3.88 - 3.78 (m, 1H, CH), 3.13 — 2.88 (m, 3H, CHz,
CH), 2.82 - 2.64 (m, 2H, CH>), 2.45 - 2.39 (m, 6H, 2xSCHs), 2.40 — 2.24 (m, 1H, CH), 2.17 - 2.02 (m, 1H,
CH), 1.41 (d, ] =15.9 Hz, 9H, Boc), 1.13 - 0.98 (m, 6H, 2xCH3), 0.92 — 0.75 (m, 6H, 2xCH3s)

HRMS: C3H52N307PS2 [M+Na]* calc. 792.2882 found 792.2878

HPLC: purity >98%; retention time 19.860 and 20.143 min

|Chromatogram
1400 - 73 do publikacji #41 [manually integrated)] LW316.2 UV_VIS_2 WVL:254 nm
i 11 -19,860
1200 |
1000 + 12 - 20,143
= 800
< j
E
® ]
S 600
@ ]
o
2
2 400
200
1 L |13 - 20.693
0-_ =T
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 25.0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,860 216,488 1241757 5959 56,51 na.
2 20,143 144 883 947,324 39,88 4311 na.
3 20,693 1,897 8,412 0,52 0,38 na.
Total: 363,267 2197,493 100,00 100,00
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SIPNMR (162 MHz. Chloroform-d) § 1832, 18.27. gy
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'H NMR (400 MHz. CHLOROFORM-D) & 724 — 6 .91 (m. 13H). 6.64 (td.J=9.1.9.1 Hz. 1H). 530—
5.01 (m, 1H), 4.82 - 4.59(m, 2H), 3.88 — 3.78 (m, 1H). 3.13 - 2.88 (m, 3H). 2.82 - 2.64 (m, 2H), 245 - 045

2.39 (m, 6H), 240~ 2.24 (m, 1H), 2.17 - 2.02 (m, 1H), 141 (d, J= 15.9 Hz, 9H), 1.13 — 0.98 (m, 61,
0.92—0.75 (m. 6HD).
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(42) Boc-L-Val-D-Igl-ValP(OPh-4-SCHs)z
e X j;( @
/, O
|

Name: tert-butyl ((25)-1-(((1R)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-
(2,3-dihydro-1H-inden-2-yl)-2-oxoethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR 162 MHz, Chloroform-d)  18.41 (s, 60%), 18.14 (s, 40%).

H NMR (400 MHz, Chloroform-d) o 7.25 - 7.00 (m, 13H, 12xArH, NH), 6.81 (dd, ] =122.2, 6.1 Hz, 1H,
NH), 5.09 (dd, ] =97.1, 6.7 Hz, 1H, NH), 4.79 — 4.67 (m, 1H, CHP), 4.65 — 4.55 (m, 1H, CH), 3.95 - 3.80 (m,
1H, CH), 3.14 - 2.83 (m, 3H, CH:, CH), 2.83 — 2.63 (m, 2H, CH:), 2.47 — 2.40 (m, 6H, 2xSCHs), 2.40 —2.22
(m, 1H, CH), 2.16 - 1.96 (m, 1H, CH), 1.38 (d, ] = 15.3 Hz, 9H, Boc), 1.11 - 0.95 (m, 6H, 2xCHs), 0.92 - 0.70
(m, 6H, 2xCHs).

HRMS: Cs9H5N:07PS: [M+Na]* calc. 792.2882 found 792.2873

HPLC: purity >98%; retention time 19.963 and 20.223 min

[Chromatogram |
1600 - @ do publikacji #42 [manually integrated] LW317.2 UV WIS 2 WVL:-254 nm
1 4[][]—_ 145193823
12004
1000 -
=) ]
= J
E oo
© j
o 4
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E -
£ 600
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Nw 4
<L J
400+
200 -
0 ] L LT - 12483 314 18BET | | BT 2ETIR0
] T 1 T
-2[][] _-I T T T T T T T T T 1
0.0 5.0 10,0 15,0 200 25.0 300
Time [min]
Integration Results
MNo. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAL % % n.a.
1 12.423 3662 16.318 0.95 0.60 na.
2 14,137 0.520 4 604 0,14 0,17 na.
3 14,657 0,907 6,915 0,24 0,25 n.a.
4 19,963 206,125 1350,546 53,74 49,58 na.
5 20,223 171,893 1343,027 44 82 49 30 na.
6 20,733 0,273 1.536 0,07 0.06 na.
7 21,120 0.182 1.140 0.05 0.04 n.a.
Total: 383,560 2724086 100,00 100,00
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P NMR (162 MHz, Chloroform-«7) & 1841, 18.14.

70.025

0.020

-0.015

~0.010

i-0.005
T
2
L]

T -0.000

18.6 185 18.4 18.3 182 18.1 18.0 17.9
f1 (ppm)

1841
1814

<

-0.024

r0.022

-0.020

~0.018

-0.016

~0.014

~0.012

~0.010

-0.008

~0.006
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2
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£
HARRREN A0 3888bb8833 R RBARENNCASRRARRERRIUIIINESRIRRANBEEE888E88RGaBEBEHBERIE
A I A AN AL AN AL S LA S ST S A b kAL LU L R L LR S R e R S P A e L L L G
s el S e
N (m) K(m) F (m) (m)
7.10 4.73 2.30 1.05
M (dd) L (dd) 1 (m) I(m) H(m)|G(m)| |E(m)| [D(m) [o(4)] A(m)
6.81 5.09 4.61 3.86 3.02 | 2.74 2.42 2.04 1.38 0.84
'H NMR (400 MHz, CHLOROFORM-D) § 7.25— 7.00 (m, 13H), 6.81 (dd, J= 122.2, 6.1 Hz, IH), 5.09
(dd,J=97.1, 6.7 Hz, 1H), 4.79 - 4.67 (m, 1H), 4.65— 4.55 (m, 1H), 3.95— 3.80 (m. 1H), 3.14 - 2.83 (m,
3H).2.83 - 2.63 (m. 2H). 2.47 — 240 (m. 6H). 240~ 2.22 (m. 1H). 2.16 — 1.96 (m. 1H), 138 (d.J=153
Hz. 9H). 1.11 - 0.95 (m. 6H). 0.92 — 0.70 (m. 6H).
1 w1l o i i | m
J i 1 wlh ! MUM I iy T
T e e = L e B e e
5 o o m @ @ - - o m - o
e o ~ o © @ o o = a o G =
o = S S S S e = A= IS o 6 g
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7.2 7.0 68 66 64 62 6.0 58 56 54 52 50 48 46 44 42 40 38 36 34 32 3.0 28 26 24 22 20 18 16 14 12 10 08

f1 (ppm)
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(43) Boc-L-Val-L-Trp- Val*(OPh-4-SCH3):

S\
R X X
N 0
A A A o
H o § ¢ H{
NH i ~g7

Name: tert-butyl ((25)-1-(((2S)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-

(1H-indol-3-yl)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 17.96 (s, 48%), 17.74 (s, 52%).

1H NMR (400 MHz, Chloroform-d) & 8.07 (d, ] = 33.2 Hz, 1H, NH), 7.71 - 7.59 (m, 1H, NH), 7.35 - 7.26
(m, 1H, NH), 7.23 - 7.09 (m, 6H, 6xArH), 7.09 - 6.68 (m, 7H, 6xArH, CH), 4.95 — 4.77 (m, 2H, CHP, NH),
4.75 - 4.63 (m, 1H, CH), 3.94 - 3.81 (m, 1H, CH), 3.34 - 3.07 (m, 2H, CHb>), 2.48 — 2.35 (m, 6H, 2xSCH3),
2.36 —2.19 (m, 1H, CH), 2.18 — 1.99 (m, 1H, CH), 1.35 (d, ] = 5.8 Hz, 9H, Boc), 0.99 — 0.61 (m, 12H, 4xCH).

HRMS: Cs9H51N4O7PS2 [M+Na]* calc. 805.2834 found 805.2843
HPLC: purity >99%; retention time 18.993 min

|Chromatogram
2000 - 7 do publikacji #43 [manually integrated] LW357.2 UV_VIS_2 WVL:254 nm
11 - 18,993
1750 1
1500
1250
= )
£
‘o 1000+
8
=
T ]
o] 4
& 7504
w 4
2 ]
500 1
250
] | llg - 10,300
0—_ T
_200_-| T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,993 372,330 1839,923 99,15 98,97 na.
2 19,300 3177 19,106 0,85 1,03 na.
Total: 375,508 1859,029 100,00 100,00
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3P NMR (162 MHz, Chloroform-d) & 17.96, 17.74.

& 2
Dy/-' DJ/ — 10.020
|
¢ +0.015
s -0.010
10.003
= T 0.000
g &
5 S

17.96
17.74

<

-

- 048
0.52

T T T T T T T T
240 230 220 210 200 190 180 170

T T T T T T T T
160 150 140 130 120 110 100 90
f1 (ppm)

T
80

60

50

oo oo
N T rer—— ———— ——— —_— =y i
M (m) | |K (m) I(m) D (m)
7.31 6.91 4.84 2.27
o(d)| [N (m) J(m) H (m) G (m) F (m) E(m) | C(m) B (d
8.07 7.65 717 4.69 3.89 3.25 242 | 2.08 1.85
'H NMR (400 MHz. CHLOROFORM-D) & 807(d.J=332Hz 1H).771-7.59(m. 1H). 7.35- 726
(m, 1H). 7.23 — 7.09 (m, 6H). 7.09— 6.68 (m. TH), 4.95 — 477 (m, 2H). 4.75— 4.63 (m_ 1H), 3.94— 381
(m, 1H), 3.34 - 3.07 (m. 2H), 248 — 235 (m, 6H), 2.36 — 2.19 (m, 1H),2.18 - 1.99(m, 1H), 1.35(d. /=
5.8 Hz, 9H), 0.99 - 0.61 (m, 12H).
o ! g L gy J
T an e T . L o T
2 8 2 8 ] 2 8 a ] 538 2
=] = [T I~ — o — woo o
T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 25 2.0 1.5
f1 (ppm)
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(44) Boc-L-Val-D-Trp-Val*(OPh-4-SCHb):

kofLNj;(H 2L,
Ho N '/

Ioh
MW

Name: fert-butyl ((25)-1-(((2R)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-

(1H-indol-3-yl)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.03 (s, 46%), 17.80 (s, 54%).

H NMR (400 MHz, Chloroform-d) 0 8.06 (d, ] =38.8 Hz, 1H), 7.70 - 7.61 (m, 1H, NH), 7.36 —7.25 (m, 1H,
NH), 7.21 -7.07 (m, 6H, 6xArH), 7.07 - 6.58 (m, 7H, 6xArH, CH), 5.11 (dd, ] =54.0, 8.4 Hz, 1H, NH), 4.95
—-4.81 (m, 1H, CH), 4.77 — 4.63 (m, 1H, CHP), 3.89 - 3.71 (m, 1H, CH), 3.33 - 3.06 (m, 2H, CH>), 2.41 (dd, ]
=10.6, 2.7 Hz, 6H, 2xSCH3), 2.38 — 2.17 (m, 1H, CH), 2.01 - 1.78 (m, 1H, CH), 1.37 (d, ] =8.2 Hz, 9H, Boc),
1.01 - 0.63 (m, 12H, 4xCHs).

HRMS: Cs9Hs1N4O7PS: [M+Na]+ calc. 805.2834 found 805.2846
HPLC: purity >99%; retention time 18.973 and 19.133 min

|Chromatogram
1400 - 73 do publikacji #44 [manually integrated] LW358.2 UV_VIS_2 WVL:254 nm
1200 - o193
1000 -
= 800
<z j
E
o ]
S 600
© ]
o
G
w 4
< 400
200 i
13 - 10,353
0 L e
200 S . — —
0,0 50 10,0 15,0 200 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,973 185,737 1167,393 55,31 49,26 na.
2 19,133 147,970 1188,364 44,06 50,14 na.
3 19,353 2117 14,194 0,63 0,60 n.a.
Total: 335,825 2369,951 100,00 100,00
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o8 0.055
“1p NMR (162 MHz, Chloroform-d) § 1803, 17.80. @ :
'
-0.050
g 2
o ~ -0.05
If +0.04 -0.045
D |
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i +0.040
-0.02
1
-0.01
0.035
I — | K
¢ 3 0.00
T T T <, T T |D T T
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f1 (ppm)
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-0.020
0.015
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o
2 9 045
(o] r
PYHMRRARRNANNAAANAn A a8 888H088 8888 R BAGRRE IR INNRUIIRRERRa0RaadKRRREE:
NRE R R e s e EE R R NE R R R E e R sdddddene e emnnidanniniJdpdddoddoddaoooo
e e S ———— — =y i e
0.40
N (m) J(m) E (dd)
6.97 488 2.41
O(d)| |P(m) M (m) K (dd)| [I(m) G (m) F (m) C(m)||D(m) Afld) B (m)
8.06 7.64 7.14 5.1 | [4.71 3.81 3.18 2.28 || 1.01 1.7 0.83 r0.35
Q(m)
728 'H NMR (400 MHz, Chloroform-d} & 8 06 (d..J = 38.8 Hz, 1H), 7.70— 7.61 (m, 1H), 7.36—7.25 (m, L 030
1H), 721 — 7.07 (m, 6H), 7.07 — 6.58 (m, 7H), 5.11 (dd, J=54.0, 84 Hz, 1H),4.95— 481 (m, 1H), 477 ;
4.63 (m, 1H), 3.89—3.71 (m, 1H), 3.3 — 3.06 (m, 2H), 2.41 (dd, J= 106, 2.7 Hz, 6H), 238 — 217 (m,
1H). 2.01 - 1.78 (m, 1H), 1.37 (d, J= 82 Hz, 9H). 1.01 — 0.63 (m. 12H).
0.25
1
-0.20
F0.15
+0.10
-0.05
0w - /I\ i u“\ll I ) g )
= +0.00
T i e e = = i e e T 1
r a & S g8 @ a & S8 B E: o
5 S S s & LR S 3 5 o a & o
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
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(45) Boc-L-Val-L-Asp(Bzl)-Val?(OPh-4-SCHs):

AT o@fs\

e

Name: benzyl (35)-4-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-((S)-2-((tert-
butoxycarbonyl)amino)-3-methylbutanamido)-4-oxobutanoate

3P NMR (162 MHz, Chloroform-d) d 18.03 (s, 50%), 17.99 (s, 50%).
H NMR (400 MHz, Chloroform-d) d 7.36 — 7.25 (m, 6H, 5xArH, NH), 7.24 - 7.10 (m, 7H, 6xArH, NH),
7.07 —7.00 (m, 2H, 2xArH), 5.15 - 5.02 (m, 2H, CH2), 4.99 — 4.92 (m, 1H, NH), 4.89 — 4.79 (m, 1H, CH), 4.72
—-4.59 (m, 1H, CHP), 3.99 - 3.88 (m, 1H, CH), 3.10 — 2.98 (m, 1H, 0.5xCH>), 2.78 — 2.59 (m, 1H, 0.5xCH>),
2.44 - 2.40 (m, 6H, 2xSCH3), 2.40 - 2.31 (m, 1H, CH), 2.22 - 2.04 (m, 1H, CH), 1.41 (d, ] =12.9 Hz, 9H,
Boc), 1.10 - 0.97 (m, 6H, 2xCH3), 0.96 — 0.81 (m, 6H, 2xCHs).
HRMS: Cs9H52N300PS2 [M+Na]* calc. 824.2780 found 824.2771
HPLC: purity >98%; retention time 19.943 min

|Chromatogram
2 500 - 7l do publikacji #45 [manually integrated)] LW278.2 UV_VIS_2 WVL:254 nm
i 2-19.943
2 000 -
1 500
= ]
<
E
@ ]
2 1000 -
o
x ]
=)
wy
2 ]
5004
|  1-17.210 J |13 - 20,320
0 T T
-500 -, — - ——— . 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,210 3,677 19,560 0,96 0,85 na
2 19,943 379,325 2284 511 98,66 98,88 na
3 20,320 1,470 6,313 0,38 0,27 n.a.
Total: 384,472 2310,385 100,00 100,00
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oo
3P NMR (162 MHz, CHLOROFORM-D) & 1803, 1799 ; ;
W/ 030
8 & 0.3
il
- Lo F0.25
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L = + T L
8 e 00
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A A A A A A LA A AN L S A AL AL A A AL AL AN [T B D N ARl el Bl B Ao B e A A KA e
" s == — | —_— ——
N {m) J(m) D (m) P (m) F0.35
7.30 4.84 2.36 0.89
M (m) K (m)||I{m) H (m) G(m)| |F(m) C(m) Afd)| |B(m)
7.15 495 || 4.65 3.93 3.04 2.69 2.13 141 1.04
~0.30
0 (m) L(m) E(m)
7.04 5.09 241
'H NMR (400 MHz, CHLOROFORM-D) & 7.36 — 7.25 (m, 6H), 7.24 — 7.10 (m, 7H), 7.07 — 7.00 (m, -0.25
2H), 5.15 - 5.02 (m, 2H), 4.99— 4.92 (m, 1H), 4.89— 4.79 (m, 1H), 4.72 - 4.59 (m, 1H), 3.99 — 3.88 (m,
1H), 3.10- 2.98 (m, 1H), 2.78 — 2.39 (m., 1H), 2.44 — 2.40 (m, 6H), 2.40— 2.31 (m, 1H), 2.22 - 2.04 (m,
1H), 1.41 (d. J=129Hz, 9H). 1.10 — 0.97 (m, 6H). 0.96 — 0.81 (m. 6H).
~0.20
~0.15
|
~0.10
~0.05
m nl 1y 1y
. i -0.00
i S Bh ——
g 8 g R
uwow - o o (=]
T T T T T T T T T
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(46) Boc-L-Val-D-Asp(Bzl)-Val?(OPh-4-SCHs)2

OS\

k)tj/w

OIZ

/ O

O

Name: benzyl (3R)-4-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-3-((S)-2-((tert-

butoxycarbonyl)amino)-3-methylbutanamido)-4-oxobutanoate
3P NMR (162 MHz, Chloroform-d) d 18.14 (s, 54%), 17.96 (s, 46%).

'H NMR (400 MHz, Chloroform-d) o 7.36 — 7.25 (m, 6H, 5xArH, NH), 7.24 - 7.10 (m, 7H, 6xArH, NH),
7.09 - 6.99 (m, 2H, 2xArH), 5.12 - 4.80 (m, 4H, CH2, NH, CH), 4.70 — 4.58 (m, 1H, CHP), 3.92 - 3.77 (m
1H, CH), 3.11 - 2.94 (m, 1H, 0.5xCH>), 2.75 — 2.56 (m, 1H, 0.5xCH>), 2.46 —2.30 (m, 7H, 2xSCHs, CH), 2.15
-2.00 (m, 1H, CH), 1.38 (d, ] = 1.8 Hz, 9H, Boc), 1.12 - 0.95 (m, 6H, 2xCHs), 0.93 - 0.81 (m, 6H, 2xCHs).
HRMS: C39H52N3OoPS2 [M+Na]* calc. 824.2780 found 824.2800
HPLC: purity >98%; retention time 19.940 and 20.073 min

|Chromatogram |
2 500 3 do publikacji #46 [manually integrated)] LW288.2 UV_VIS_2 WVL:254 nm
4 - 19,940
2 000 -
1 500
= |
=4
E
@ |
2 1000 -
o
g |
2 5-20,073
2 ]
500 4
0 1 11 - 12,4953 44 4093 |
] I T I
-500 -] — - — = ; ; 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12,427 4,162 19,201 1,14 0,66 na.
2 14,103 0,379 3,490 0,10 0,12 na.
3 14,423 1,608 14,055 0,44 0,48 na.
4 19,940 298,778 2170,841 81,85 74,83 na.
5 20,073 60,102 693,562 16,47 23,91 n.a.
Total: 365,030 2901,149 100,00 100,00
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3P NMR (162 MHz, Chloroform o) & 18.14, 17.96. 38
v -0.065
- - E -0.060
e = ~loos
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C(m) 1] [1m H (m) G (m) Em)| D (m) Bl [am| [0
7.04 408 | | 4.64 3.85 3.03 242 || 2.08 1p8| | 1.03
L (m) 'H NMR (400 MHz. CHLOROFORM-D) & 7.36 — 7.25 (m. 6H), 7.24 — 7.10 (m, 7H). 7.09— 6.99 (m. 030
7.30 2H), 5.12— 4.80 (m, 4H), 4.70 — 438 (m, 1H), 3.92— 3.77 (m, 1H), 3.11— 2.94 (m, 1H), 2.75— 2.56 (m, -
1H), 246 — 2,30 (m, TH), 2.15 — 2.00 (m, 1H), 1.38 (d, /= 1.8 Hz, 9H), 1.12 - 0.95 (m, 6H), 0.93 — 0.81
(m. 6H).
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(47) Boc-L-Val-L-Cys(Bzl)-Val?(OPh-4-SCHs):

S\
SES RIS
)(OJ\N N\.)J\N P:O
H 0 _\ H O// O\©\
S
Cr g

Name: fert-butyl ((25)-1-(((2R)-3-(benzylthio)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)amino)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 17.89 (s).

'H NMR (400 MHz, Chloroform-d) 0 7.35 - 7.25 (m, 4H, 4xArH), 7.24 - 7.01 (m, 9H, 9xArH), 6.99 — 6.87
(m, 1H, NH), 6.82 (dd, ] = 28.6, 6.9 Hz, 1H, NH), 5.07 — 4.82 (m, 1H, NH), 4.76 — 4.61 (m, 1H, CHP), 4.54 -
4.43 (m, 1H, CH), 3.96 - 3.88 (m, 1H, CH), 3.77 (d, ] = 5.9 Hz, 2H, CH2), 2.97 - 2.84 (m, 1H, 0.5xCH2), 2.73
—-2.58 (m, 1H, 0.5xCH2), 2.43 (dd, ] = 5.3, 2.1 Hz, 6H, 2xSCHs), 2.41 - 2.32 (m, 1H, CH), 2.23 -2.09 (m, 1H,
CH), 1.42 (d, ] =11.5 Hz, 9H, Boc), 1.14 - 0.99 (m, 6H, 2xCHs), 0.94 (dd, ] =7.9, 6.8 Hz, 3H, CH3), 0.86 (dd,
J=6.9,3.5Hz, 3H, CHs).

HRMS: CssHs52N3O7PSs [M+Na]* calc. 812.2603 found 812.2574

HPLC: purity >98%; retention time 19.977 and 20.197 min

|Chromatogram
1600 7l do publikacji #47 [manually integrated] LW327.2 UV_VIS_2 WVL:254 nm
] 2-20,197
1 400 +
1200 |
1 -19.977
1000 |
5 ]
< l
E 300
8 4
=
g 4
5 600+
2 ]
2 ]
400
200
1 3-20,330
1 L \p4 - 20.687
0 T 1
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,977 178,894 1105,174 46,95 42 99 na.
2 20,197 196,546 1406,187 51,58 5470 na.
3 20,330 4,038 52,855 1,06 2,06 na.
4 20,687 1,570 6,283 0,41 0,24 na.
Total: 381,048 2570,498 100,00 100,00
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(48) Boc-L-Val-L-Glu(Bzl)- Val?(OPh-4-SCH3):

KAt
AL

butoxycarbonyl)amino)-3-methylbutanamido)-5-oxopentanoate
3P NMR (162 MHz, Chloroform-d) d 18.23 (s, 43%), 18.17 (s, 57%).

IO

g 0@
S/

Name: benzyl (4S)-5-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-4-((S)-2-((tert-

H NMR (400 MHz, Chloroform-d) 6 7.37 — 7.26 (m, 5H, 5xArH), 7.24 — 6.93 (m, 10H, 8xArH, 2xNH), 5.16
-5.05 (m, 2H, CH>), 4.99 (dd, ] =26.5, 8.0 Hz, 1H, NH), 4.75 — 4.62 (m, 1H, CHP), 4.57 — 4.47 (m, 1H, CH),
3.93 - 3.85 (m, 1H, CH), 2.68 — 2.53 (m, 1H, 0.5xCH>), 2.48 — 2.32 (m, 8H, 2xSCH3, 0.5xCH>, CH), 2.25 -
1.89 (m, 3H, CH:, CH), 1.41 (d, ] =9.3 Hz, 9H, Boc), 1.11 - 1.00 (m, 6H, 2xCHzs), 0.94 — 0.78 (m, 6H, 2xCHs).
HRMS: Co0Hs:N30O9PS: [M+Na]* calc. 838.2937 found 838.2911
HPLC: purity >99%; retention time 19.583 and 19.860 min

| Chromatogram |
1600 4 73l do publikacji #48 [manually integrated] LW280.2 UV_VIS_2 WVL:254 nm
] 15 195880
1 400 +
1200
1000 |
= ]
< i
E 3004
Gi 4
e l
g 4
S 600
2 ]
< ]
400
200
. | La - 20,150
0—_ T
_ZOO:I T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,583 182,891 1448310 51,26 50,41 na.
2 19,860 172,513 1417 250 4835 49 33 na.
3 20,150 1,401 7,558 0,39 0,26 n.a.
Total: 356,805 2873,118 100,00 100,00
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SIPNMR (162 MHz. Chloroform-d) & 1823, 18.17. RS L0.050
[
a9 5 0.045
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/ / -0.04
— |
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L (m) 1 (dd) H (m) G (m) E(m)| |D(m) C(d) A (m)
7.08 4.99 452 3.89 242 | | 2.06 14 0.87
F0.45
H NMR (400 MHz, Chloroform-¢) & 737 — 7.26 (m, 5H), 7.24 — 6.93 (m, 10H), 5.16 — 5.05 (m, 2H),
499(dd, J=26.5 8.0Hz, 1H), 475 - 4.62 (m, 1H), 457 — 447 (m. 1H), 3.93 - 3.85 (m, 1H), 2.68 - 2.33 L 0.40
(m. 1H). 248 — 232 (m_ 8H). 2.25— 1.89 (m, 3H). 141 (d.J= 9.3 Hz 9H), 1.11 — 1.00 (m_ 6H). 0.94— ’
0.78 (m, 6H).
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g8 B 8 B B8 5 g B8
o o o = = ~ @ @ woow +-0.05
T T T T T T T T T T T T
6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0
f1 (ppm)
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(49) Boc-L-Val-D-Orn(Z)-Val*(OPh-4-SCH3):

Name: tert-butyl ((25)-1-(((2R)-5-(((benzyloxy)carbonyl)amino)-1-((1-(bis(4-
(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-oxopentan-2-yl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.23 (s, 50%), 18.11 (s, 50%).

TH NMR (400 MHz, Chloroform-d) d 7.51 (dd, J = 32.6, 10.3 Hz, 1H, NH), 7.34 - 7.22 (m, 5H, 5xArH), 7.19
—-7.01 (m, 8H, 8xArH), 7.00 - 6.90 (m, 1H, NH), 5.32 - 5.14 (m, 2H, 2xNH), 5.15 - 4.91 (m, 2H, CH>), 4.81 -
4.55 (m, 2H, CHP, CH), 4.02 - 3.88 (m, 1H, CH), 3.47 - 3.30 (m, 1H, 0.5xCH2), 3.17 - 2.94 (m, 1H,
0.5xCH>), 2.45 — 2.38 (m, 6H, 2xSCH3s), 2.38 — 2.29 (m, 1H, CH), 2.16 - 2.03 (m, 1H, CH), 1.95-1.65 (m, 1H,
0.5x CH2), 1.65 -1.42 (m, 3H, 1.5 CH), 1.39 (d, ] =7.4 Hz, 9H, Boc), 1.16 - 0.97 (m, 6H, 2xCH3), 0.93 — 0.80
(m, 6H, 2xCHs).

HRMS: C41Hs7N4OoPS:2 [M+Na]* calc. 867.3202 found 867.3196

HPLC: purity >99%; retention time 19.050 and 19.183 min

|Chromatogram
1600 4 3 do publikacji #49 [manually integrated)] LW292 2 UV_VIS_2 WVL:254 nm
] 11-19,050
1400
1200
1000 | 2 - 19,183
35 ]
< ]
E 800
@ ]
8
2 ]
g 4
5 600+
= ]
< ]
400 -
200
] 3-19.417
04 L s
7200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
00 50 10,0 15,0 200 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,050 247 912 1431,932 70,35 59,19 na.
2 19,183 102,575 977,368 29,11 40,40 na.
3 19,417 1,922 9,901 0,55 0,41 n.a.
Total: 352,409 2419,201 100,00 100,00
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(50) Boc-L-Val-D-Tyr(Bzl)- Val*(OPh-4-SCHb):

S\
3 a2 L AT
H H & ©
o} \%o \@\S/
O
o

Name: fert-butyl ((25)-1-(((2R)-3-(4-(benzyloxy)phenyl)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)amino)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.18 (s, 57%), 17.97 (s, 43%).

'H NMR (400 MHz, Chloroform-d) d 7.44 —7.25 (m, 5H, 5xArH), 7.21 - 6.90 (m, 11H, 10xArH, NH), 6.87
- 6.76 (m, 2H, 2xArH), 6.54 (dd, ] =114.5, 8.0 Hz, 1H, NH), 5.05 (dd, ] =41.3, 8.7 Hz, 1H, NH), 4.93 (d, ] =
27.4 Hz, 2H, CH>), 4.80 — 4.61 (m, 2H, CHP, CH), 3.88 - 3.72 (m, 1H, CH), 3.12 - 2.84 (m, 2H, CH>), 2.44 -
2.38 (m, 6H, 2xSCH3), 2.37 - 2.20 (m, 1H, CH), 2.00 - 1.83 (m, 1H, CH), 1.38 (d, ] = 4.0 Hz, 9H, Boc), 1.04 -
0.64 (m, 12H, 4xCHs).

HRMS: CusHssN3OsPS: [M+Na]* calc. 872.3144 found 872.3152

HPLC: purity >99%; retention time 20.607 and 20.803 min

|Chromatogram
1800 - 73 do publikacji #50 [manually integrated] LW308.2 UV_VIS_2 WVL:254 nm
J 12 - 20,803
1500
g 1 - 20,607
1250
2 1000
E
& ]
& 750
o)
§ J
500
250 ]
0 l J |
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,607 161,288 1303,204 44 52 45,32 na.
2 20,803 200,988 1572320 55,48 54 68 n.a.
Total: 362,275 2875,524 100,00 100,00
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P NMR (162 MHz, Chloroform-«/} & 18.18,17.97.
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N (M) | 15 NMR (400 MHz. Chloroform-e) 5 744 — 7.25 (m. SH). 7.21 — 6.90 (m, 11H). 6.87 — 6.76 (m, ZH).
6-81 | 634(dd, /= 1145, $.0Hz, 1H), 5.05 (dd, J=413,8.7 Hz, 1H), 493 (d,J = 27.4 Hz, 2H), 4.80 — 461
(m, 2H), 3.88 — 3.72 (m, 1H), 3.12 — 2.84 (m, 2H), 2.44 — 2.38 (m, 6H), 2.37 — 2.20 (m, 1H), 2.00— 1.83
(m, TH), 138 (d../= 4.0 Hz, 9H), 1.04 — 0.64 (m. 12H).
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L " — e S e
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(51) Boc-L-Val-L-Tyr(Bzl)-Val*(OPh-4-SCH5):

S\
COH g
Qb OS/
(0]

Name: fert-butyl ((25)-1-(((25)-3-(4-(benzyloxy)phenyl)-1-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)amino)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.13 (s, 42%), 18.06 (s, 58%).

1H NMR (400 MHz, Chloroform-d) d 7.41 — 7.25 (m, 5H, 5xArH), 7.24 - 6.90 (m, 11H, 10xArH, NH), 6.88
—6.78 (m, 2H, 2xArH), 6.54 (d, ] = 8.9 Hz, 1H, NH), 5.08 — 4.81 (m, 3H, CH>, NH), 4.76 — 4.60 (m, 2H,
CHP, CH), 3.90 - 3.81 (m, 1H, CH), 3.16 — 2.91 (m, 2H, CHz), 2.44 — 2.37 (m, 6H, 2xSCH3), 2.37 - 2.23 (m,
1H, CH), 2.18 - 2.02 (m, 1H, CH), 1.39 (d, ] = 7.3 Hz, 9H, Boc), 1.08 - 0.90 (m, 6H, 2xCHs), 0.90 - 0.71 (m,

6H, 2xCHs).
HRMS: CusHs6N3OsPS: [M+Na]* calc. 872.3144 found 872.3138
HPLC: purity >98%; retention time 20.450 and 20.627 min

|Chromatogram
1 400 - 3 do publikacji #51 [manually integrated] LW359.2 UV_VIS_2 WVL:254 nm
J 1- 20,450
12004
1000 12 - 20,627
= 800
< J
E
@ ]
2 600
fod ]
o
=}
wn 4
2 400
200
1 L (13 4%,122.063
04 T T
_200_-| T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 20,450 217 666 1308,190 59,62 56,54 na.
2 20,627 143,035 994 418 39,18 42 98 na.
3 21,150 1,514 3,923 0,41 0,17 na.
4 22 063 2 867 7.411 0.79 0,32 na.
Total: 365,082 2313,942 100,00 100,00
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(52) Boc-L-Val-L-Lys(Z)-Val*(OPh-4-SCHs)2

OS\

L
SUND

QL

Name: tert-butyl ((25)-1-(((2S)-6-(((benzyloxy)carbonyl)amino)-1-((1-(bis(4-
(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-oxohexan-2-yl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.21 (s, 49%), 18.12 (s, 51%).

'H NMR (400 MHz, Chloroform-d) d 7.39 - 7.26 (m, 5H, 5xArH), 7.22 - 7.12 (m, 4H, 4xArH), 7.12 - 6.95
(m, 5H, 4xArH, NH), 6.82 - 6.68 (m, 1H, NH), 5.48 — 4.97 (m, 4H, CH>, 2xNH), 4.78 — 4.64 (m, 1H, CHP),
451 -4.17 (m, 1H, CH), 4.00 - 3.70 (m, 1H, CH), 3.23 - 2.76 (m, 2H, CH>), 2.46 — 2.30 (m, 7H, 2xSCHj,
CH), 2.18 - 2.02 (m, 1H, CH), 1.75 - 1.43 (m, 4H, 2xCH>), 1.40 (d, ] = 5.6 Hz, 9H, Boc), 1.38 — 1.25 (m, 2H,
CH:), 1.09 - 1.00 (m, 6H, 2xCH3s), 0.96 - 0.89 (m, 3H, CHz), 0.88 — 0.81 (m, 3H, CHb).
HRMS: Cs2H359N4O9PS2 [M+Na]* calc. 881.3359 found 881.3330
HPLC: purity >98%; retention time 19.273 and 19.447 min

|Chromatogram
1400 - 3 do publikacji #52 [manually integrated] LW279.2 UV_VIS_2 WVL:254 nm
2-19,447
1 200: -19,273
1000 -
= 8004
= J
E
@ ]
2 600+
ot ]
o
=}
wn 4
£ 400
200
] 13- 19,803
0 T
2001 — : — ‘ : :
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Y% % na.
1 19,273 164,458 1189,753 46,12 48,24 na.
2 19,447 188,357 1258,740 52,82 51,03 na.
3 19.803 3,809 17,933 1,07 073 na.
Total: 356,624 2466,426 100,00 100,00
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S1IPNMR (162 MHz, Chloroform-d) & 18.21, 18.12.
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(53) Boc-L-Val-D-Lys(Z)-Val*(OPh-4-SCHs):
~ /©/ S~
0 o)
H
//L;5/ﬂ\;il:%/N N/ijp:o
Ho & H ¢ O :
H -
( l 0 S
b

(o)

P4

Name: tert-butyl ((25)-1-(((2R)-6-(((benzyloxy)carbonyl)amino)-1-((1-(bis(4-

(methylthio)phenoxy)phosphoryl)-2-methylpropyl)amino)-1-oxohexan-2-yl)amino)-3-methyl-1-

oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.14 (s, 56%), 18.00 (s, 44%).

1H NMR (400 MHz, Chloroform-d) & 7.36 — 7.26 (m, 6H, 5xArH, NH), 7.18 — 7.11 (m, 4H, 4xArH), 7.09 —
7.01 (m, 4H, 4xArH), 6.98 — 6.80 (m, 1H, NH), 5.33 — 4.98 (m, 4H, CHz, 2xNH), 4.77 — 4.62 (m, 1H, CHP),
457 —4.43 (m, 1H, CH), 4.02 — 3.81 (m, 1H, CH), 3.21 - 2.92 (m, 2H, CH>), 2.40 (dd, ] = 5.9, 3.7 Hz, 6H,
2xSCHs), 2.38 — 2.29 (m, 1H, CH), 2.14 — 1.98 (m, 1H, CH), 1.92 - 1.41 (m, 4H, 2xCHb>), 1.38 (d, ] = 6.6 Hz,
9H, Boc), 1.34 — 1.23 (m, 2H, CHz), 1.05 — 0.98 (m, 6H, 2xCHs), 0.90 (dd, ] = 6.8, 2.3 Hz, 3H, CH), 0.83 (dd,

J=13.2, 6.8 Hz, 3H, CHb).
HRMS: Cs2Hs9NsO9PS2 [M+Na]* calc. 881.3359 found 881.3366
HPLC: purity >99%; retention time 19.210 and 19.393 min

|Chromatogram
1400 4 3l do publikacji #53 [manually integrated] LW289.2 UV_VIS_2 WVL:254 nm
] 11-19,210
1200
1000
= 800 210393
< j
E
@ ]
g2 600
@ ]
e}
S
wy 4
2 400
200
1 Lﬁ 19,670
0+ L L=
_2OD;| T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,210 237,330 1263,966 69,01 62,23 na.
2 19,393 105,510 763,671 30,68 37,60 na.
3 19,670 1,076 3,348 0,31 0,16 na.
Total: 343,916 2030,985 100,00 100,00
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1P NMR (162 MHz, Chloroform-/) & 18.14, 18.00. ~0.040

1814
18.00

<

8 F0.035
T -

/ L0.03
|

+0.02 ~0.030

r0.01

-0.025

r0.00

10.56 |
10.44 |

T T T T
18.2 18.1 18.0 17.9

f1 (ppm) L0.020
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-
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0.44

: ‘ e e " ‘ ‘ ey ‘ S
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F0.23
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-0.21

<o -0.20

-0.19
715 4.52 2.35 1.38 1.02 F0.18

O(m)| R (m) C(m) A (m) D (m) E(m) F (dd) {6 (m) H{m) | (m)| L (dd)| 017
7.30 6.87 5.15 4.70 3.89 3.08 2.40 || 2.07 161 | ||1.28 | | 090

-0.16

Q(m)| 'HENMR (400MHz, CHLOROFORM-D) 7.36—7.26 (m, 6H), 7.18 - 7.11 (m, 41, 7.09 — 7.01 G, M (dd)
705 | 4H). 698630 (m. 1H). 533 498 (m. 4H). 477462 (m_ 1H). 4 57— 443 (m_ 1H), 402 - 381 (m, 083 | [0.15
1H), 321 2.92 (m, 2H), 2.40 (dd, J =59, 3.7 Hz, 6H), 238 — 2.29 (m, 1H), 2.14— 1.98 (m, 1H), 192
141 (m, 4H), 138 (d, /= 6.6 Hz, 9H), 1 34— 1.23 (m, 2H), 1.05— 0.98 (m, 6H), 0.90 (dd, /= 6.8, 23 Hz, 014
3H), 0.83 (dd, J= 132, 6.8 Hz. 3H). 013

F0.12
-0.11
~0.10
~0.09
-0.08
-0.07
~0.06
~0.05
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~0.02
~0.01
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:
I
|

Jm e

= | sood

6.5 6.0 5.5 5.0 X
f1 (ppm)
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(54) 353.2 Boc-L-Val-L-Hyp(Bzl)-Val*(OPh-4-SCHs):

m}@

g

Name: fert-butyl ((25)-1-((2S,4R)-4-(benzyloxy)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

S\
~
(0)
T

Z2N0)

methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.31 (s, 30%), 17.83 (s, 70%).

'H NMR (400 MHz, Chloroform-d) 0 7.36 —7.25 (m, 6H, 5xArH, NH), 7.20 — 7.14 (m, 4H, 4xArH), 7.12 -
7.02 (m, 4H, 4xArH), 5.38 (dd, ] = 84.6, 9.3 Hz, 1H, NH), 4.78 — 4.65 (m, 1H, CHP), 4.63 — 4.41 (m, 3H, CH,
CH), 4.31 - 4.13 (m, 2H, CH>), 4.11 - 3.97 (m, 1H, CH), 3.72 - 3.54 (m, 1H, CH), 2.46 — 2.40 (m, 6H,
2xSCH3), 2.40 - 2.31 (m, 1H, CH), 2.30 - 2.15 (m, 1H, CH), 2.12 - 2.03 (m, 1H, 0.5xCH>), 2.00 - 1.80 (m, 1H,
0.5xCHz), 1.40 (d, ] =1.9 Hz, 9H, Boc), 1.12 - 1.00 (m, 6H, 2xCHzs), 0.96 — 0.81 (m, 6H, 2xCH).
HRMS: Co0Hs:N30sPS: [M+Na]* calc. 822.2988 found 822.2994
HPLC: purity >99%; retention time 20.320 and 20.553 min

|Chromatogram
1400 - 3 do publikacji #54 [manually integrated] LW353.2 UV_VIS_2 WVL:254 nm
i 1-20.320
12001 2-20,553
1000 -
= 800
< j
E
P |
g 600+
@ ]
o
2
2 4001
2001
1 3-21,033
04 | lJI—'I : —
200]— S : — , : ‘
0,0 50 10,0 15,0 20,0 25.0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a
1 20,320 203,490 1293 574 55,66 51,93 na
2 20,553 161,688 1195,335 44 23 47 99 na
3 21,033 0,421 1,901 0,12 0,08 n.a
Total: 365,599 2490,810 100,00 100,00
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P NMR (162 MHz, Chloroform-d) & 1831, 17.83.

0.3 - \—-—18.31

R?.aa

R

r0.05

r0.04

r0.03

r-0.02

r0.01

r0.00

L=}
T T T T T T T T
184 18.3 18.2 18.1 18.0 179 178 17.7

f1 (ppm)

1831
1783

-

- 0.30
0.70

T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 30

f1 (ppm)

T T T T T
30 20 10 0 -10 -20 -30 -40 -50

A N N A N AL NN AN NN e bl e R e i e e el i R B e )
R — == —— e
0 (m) L (m) Q (m) G (m) [E (m) C(m)
717 471 426 235 | 2.07 0.89
N (m) M (dd) K (m) 1(m) I(m) F(m) || D(m) A(d)| |B (m)
7.06 5.38 4.54 403 3.62 222 || 191 140 | 1.05
'H NMR (400 MHz, Chloroform-d) & 7.36 — 725 (m, 6H), 7.20 — 7.14 (m. 4H), 7.12 — 7.02 (m. 4H). 5.38 n
(dd, J=84.6, 93 Hz, 1H), 478 — 4.65 (m, 1H), 463 — 441 (m, 3H), 431 —4.13 (m, 2H). 411 -3.97 (m, 2(4“;)
1H), 3.72 = 354 (m, 1H), 246 — 2.40 (m, 6H), 240 — 231 (m, 1H), 230— 2.15 (m, 1H), 212— 2.03 (m, -
1H), 2.00 — 1.80 (m, 1H), 140 (d, J =19 Hz, 9H), 1.12 - 1.00 (m, 6H), 0.96 — 0.81 (m, 6H).
| n
1 ]
[
. o It
L sy sl W M N D,

) i — i o T s mul-alaw T
BER 2 8 R k8 & HERE 8 8 g 8
e o — — 5 o = R
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7.0 6.5 6.0 5.5 5.0 45 40 35 3.0 25 2.0 L5 1.0
f1 (ppm)
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(55) Boc-Gly-L-Pro-Val?(OPh-4-SCHs):

P
S

X

g o

oo
_O
P

::\S/

Name: fert-butyl (2-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-2-oxoethyl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.38 (s, 63%), 18.11 (s, 37%).

'H NMR (400 MHz, Chloroform-d) 0 7.48 (dd, ] =113.1, 10.3 Hz, 1H, NH), 7.22 - 6.98 (m, 8H, 8xArH),
5.38 (d, ] =21.3 Hz, 1H, NH), 4.75 — 4.46 (m, 2H, CHb>), 4.05 — 3.84 (m, 1H, CHP), 3.78 — 3.21 (m, 3H, CH,
CH), 2.43 (d, ] =2.8 Hz, 6H, 2xSCH3), 2.41 - 2.21 (m, 2H, CH>), 2.18 - 1.78 (m, 3H, CH:, CH), 1.43 (s, 9H,
Boc), 1.12 - 0.96 (m, 6H, 2xCHs).
HRMS: C30H42NsO7PS: [M+Na]* calc. 674.2099 found 674.2091
HPLC: purity >99%; retention time 17.170 and 17.377 min

|Chromatogram
1200 4 &l do publikacji #55 [manually integrated] LW256 UV_VIS_2 WVL:254 nm
J 11-17,170
1 000
| 217,377
800
g ]
E 600+
o ]
3
c
o
& ]
& 400
é 4
2004
] La -17.603
0- —t
-200 - — - — = - . 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,170 209,025 1131,362 57,83 56,02 na.
2 17,377 152,080 886,066 42,07 43,87 na.
3 17,603 0,349 2116 0,10 0,10 n.a.
Total: 361,453 2019,545 100,00 100,00
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1P NMR (162 MHz. Chloroform-e) 5 1838 18 11 B3
o o
4
il b
j/‘* ? -0.03
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NNNNI\I\NL\V’:TDEL\TTT?TTI’TI’TV’TPTV’TTTTTV’TPTPTTTTTVVV¢¢V’V’Vﬁ’mmmmmmmmmmmmf\lf\lf\lf\lf\l(\J(\Jr\Jr\JI\II\IHHHﬂﬂHHHﬂﬂHHv—<v—<v—<v—<HGOO
NS B e e e e e = N . T =
D (m)
2.34
K (dd) | |3 (m) G (d) F (m) H (m) I(m) C(d) E (m) B(s)| |A(m)
7.48 711 5.38 4.64 3.95 3.43 243 1.94 1.43 1.05
'H NMR (400 MHz, Chloroform-) 8 748 (dd, J= 1131, 10 3Hz, 1H), 722 6 98 (m_ 8H), 538 (d, J
=213Hz, 1H),4.75 - 446 (m, 2H), 4.05 - 3.84 (m. 1H), 3.78 - 3.21 (m, 3H), 2.43 (d. /= 2.8 Hz. 6H),
241 -221 (m, 2H), 218~ 1.78 (m, 3H), 1.43 (s, $H), 1.12 - 0.96 (m, 6H).
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(56) Boc-L-Ala-L-Pro-Val?(OPh-4-SCH:)-
O O S\
ey T
O H N\)J\N P/O
(i Hgo
T

Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxopropan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.31 (s, 54%), 17.97 (s, 46%).

'H NMR (400 MHz, Chloroform-d) 0 7.43 (t, ] =11.4 Hz, 1H, NH), 7.23 - 7.14 (m, 4H, 4xArH), 7.14 - 7.00
(m, 4H, 4xArH), 5.40 (dd, ] =37.1, 8.1 Hz, 1H, NH), 4.77 — 4.53 (m, 2H, CHP, CH), 4.53 - 4.35 (m, 1H,
CH), 3.73 - 3.59 (m, 1H, 0.5xCH>), 3.59 — 3.39 (m, 1H, 0.5xCH>), 2.47 — 2.42 (m, 6H, 2xSCH3), 2.42 - 2.16
(m, 2H, CH2), 2.17 - 1.77 (m, 3H, CH>, CH), 1.41 (d, ] =3.0 Hz, 9H, Boc), 1.23 (dd, ] = 66.2, 6.9 Hz, 3H,
CHs), 1.10 - 0.93 (m, 6H, 3xCHs).

HRMS: Cs1HuNsO7PS: [M+Na]* calc. 688.2256 found 688.2241

HPLC: purity >99%; retention time 17.490 and 17.807 min

|Chromatogram
1000 - & do publikacji #56 [manually integrated)] LW258 UV_VIS_2 WVL:254 nm
875 3-17.807
] A-17.400
7501
625
=Y ]
E ]
:; 500
e ]
T ]
o 4
& 3754
w 4
2 ]
250
125
0_: L | |1 114=???| ||4|-24:027
_100_-| T T T T T 1
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 14,777 0,630 2121 0,19 0,13 na.
2 17,490 159,743 812,195 49 26 47 97 na.
3 17,807 163,058 870,795 50,28 51,43 na.
4 24 027 0,861 7,912 0,27 0,47 na.
Total: 324,292 1693,023 100,00 100,00
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3P NMR (162 MHz, Chloroform-o) § 1831, 1797. g g
' F0.09
b &
P b
J j/* -0.08 -0.08
. . e -0.06
F0.07
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7.18 4.67 3.65 2.43 1.23
N |L(m) K (dd) 1(m) G (m) E(m)| |D(m) A(d)| |B(m)
7431 | 7.06 5.40 444 3.49 2.33 || 1.97 141 | | 1.03 -0.40
'H NMR (400 MHz, Chloroform~d) & 7.43 (t,J= 11.4 Hz, 1H), 723 — 7.14 (m, 4H), 7.14 — 7.00 (m. 4H),
540(dd,J=37.1, 8.1 Hz, 1H), 4.77 — 453 (m, 2H), 453 — 435 (m, 1H). 3.73 — 3.59 (m, 1H), 359 339
(m, 1H), 2.47 = 242 (m, 6H). 242 - 2.16 (m. 2H). 2.17 = 1.77 (m. 3H), 141 (d.J= 3.0 Hz, 9H), 1.23 (dd. -0.35
J =662, 6.9Hz, 3H), 1.10 - 093 (m, 6H).
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(57) Boc-D-Ala-L-Pro-Val?*(OPh-4-SCHz3):
$ P 7 h
Y

N
)( O H N\,)J\N P:O
f Hgo
.,

Name: fert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxopropan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.57 (s, 67%), 18.25 (s, 33%).

'H NMR (400 MHz, Chloroform-d) d 7.53 (dd, ] =43.1, 10.3 Hz, 1H, NH), 7.22 - 7.10 (m, 6H, 6xArH), 7.10
- 6.97 (m, 2H, 2xArH), 5.37 - 5.27 (m, 1H, NH), 4.72 — 4.49 (m, 2H, CHP, CH), 4.49 — 4.30 (m, 1H, CH),
3.85-3.59 (m, 1H, 0.5xCH>), 3.51 - 3.35 (m, 1H, 0.5xCH>), 2.43 (d, ] = 4.7 Hz, 6H, 2xSCH3), 2.40 — 2.24 (m,
2H, CH), 2.15-1.75 (m, 3H, CH:, CH), 1.46 — 1.26 (m, 12H, Boc, CHs), 1.12 - 0.94 (m, 6H, 2xCHb).
HRMS: Cs1H1N3O7PS: [M+Na]* calc. 688.2256 found 688.2244

HPLC: purity >99%; retention time 17.693 min

|Chromatogram |
1 600 3 do publikacji #57 [manually integrated)] LW257 UV_VIS_2 WVL:254 nm
1400 11 - 17,693
1200
1000
= ]
< l
E. 800
@ ]
&
2 ]
g 4
5 600+
2 ]
2 ]
400
200
] | 12 - 24,047
0 T T
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,693 300,297 1330,908 99,76 99 45 na.
2 24 047 0,710 7,375 0,24 0,55 na.
Total: 301,007 1338,283 100,00 100,00
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S1PNMR (162 MHz, Chloroform-d) & 18.57, 18.25. by
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'H NMR (400 MHz, CHLOROFORM-D) & 7.53 (dd, J=43.1, 10.3 Hz, 1H), 7.2 - 7.10 (m, 6H), 7.10 -
6.97 (m, 2H), 5.37— 5.27 (m, 1H), 4.72— 4.49 (m, 2H), 4.49— 430 (m, 1H), 3.85— 3.59 (m, 1H), 3.51—
335 (m, 1H), 243 (d. J=4.7 Hz, 6H), 240 — 2.24 (m, 2H). 2.15 — 1.75 (m. 3H). 146 — 1.26 (m. 12H),
1.12— 0.94 (m. 6H).
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-0.006
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~-0.002
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(58) Boc-Aib-L-Pro- Val?(OPh-4-SCH3):
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Name: tert-butyl (1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-2-methyl-1-oxopropan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 19.13 (s).1H NMR
H NMR (400 MHz, Chloroform-d) 8 7.71 (d, ] =9.6 Hz, 1H, NH), 7.21 - 7.12 (m, 4H, 4xArH), 7.10 - 6.99
(m, 4H, 4xArH), 4.79 (s, 1H, NH), 4.74 — 4.56 (m, 2H, CHP, CH), 3.84 - 3.73 (m, 1H, 0.5xCH>), 3.52 - 3.41
(m, 1H, 0.5xCH>), 2.48 —2.37 (m, 7H, 2xSCHs, CH), 2.26 —2.14 (m, 1H, 0.5xCH3), 1.92 - 1.65 (m, 3H,
1.5xCH>), 1.50 (s, 3H, CHs), 1.38 (s, 3H, CH3), 1.35 (s, 9H, Boc), 1.16 (dd, ] =10.5, 6.8 Hz, 6H, 2xCH).
HRMS: C52HisN3O7PS: [M+Na]* calc. 702.2412 found 702.2403
HPLC: purity >99%; retention time 18.090 and 18.357 min

|Chromatogram
1200 4 3 do publikacji #58 [manually integrated)] LW329 UV_VIS_2 WVL:254 nm
2-18,357
1 000 -
8004
] - 18,000
g ]
E 6004
. ]
(]
=
o
g ]
5 400
g 4
2004
1 La -18,533
0 T
-200-] — - — - - T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,090 125,510 682,107 41,05 38,81 na.
2 18,357 179,879 1071,643 58,84 60,97 na.
3 18,533 0,343 3,934 0,11 0,22 na.
Total: 305,732 1757,685 100,00 100,00

122




31
P NMR (162 MHz, Chioroform-d) & 19.13. . 0.030

—19.13

-0.03 '

9
g
f -0.025
' -0.02
-0.01
-0.020
3

r0.00

T T T T = T T T T
19.5 19.4 19.3 192 191 19.0 18.9 18.8

f1 (ppm)
-0.015

~0.010

-0.005

00 1 00 00 0 P Ay A AT A IO TR SRS — ) 100

T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2
f1 (ppm)

10 0 -10 -20 -30 -40 -30

~0.19

-0.18

25 CHLOROFORM-D

NeN%EEs5HY PRARSLLBYEE UBARERYSYYRLOUNRSN FERRARREARAsengy 017
b e e R R

T3
770
7
7
7
7
7
7

~0.16

1.50 -0.15

J (m) N (s) E (m) B (5)
7.05 479 2.42 138 r0.14

K (d) I(m) H (m) G {m) {|F (m) D{m)| {C(m) Add)| 013
7.71 7.16 4.66 3.79 || 3.47 221 178 116

0.12
'H NMR (400 MHz, Chloroform-d) & 7.71 (d, J= 9.6 Hz, 1H), 7.21 — 7.12 (m, 4H), 7.10 — 6.99 {m, 45), ES)

4.79 (s, 1H), 4.74 — 4.56 (m, 2H), 3.84 = 3.73 (m, 1H), 3.52 = 341 (m, 1H), 248 — 237 (m, TH), 2.26— LpS F0.11
2.14 (m, 1H), 1.92— 1.65 (m, 35, 1.50 (s, 3H). 138 (s, 3H), 1.35 (s, 9H), 1.16 (dd, J= 105, 6.8 Hz, 6H).
0.10
0.09
0.08
-0.07

~0.06

~0.05
-0.04
-0.03
~0.02

- | ‘ i r0.01
_J"L____J M il " i 1

~0.00

~-0.01

e
1
3
oo

3.09
9.28

0.80-]
932
~ | 409
0.90-]

2
4
= {3353

7.5
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(59) Boc-AC3C-L-Pro- Val*(OPh-4-SCH5):

P
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Name: fert-butyl (1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)cyclopropyl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.71 (s, 75%), 18.27 (s, 25%).

H NMR (400 MHz, Chloroform-d) d 7.50 (d, ] =10.1 Hz, 1, NH), 7.21 - 7.01 (m, 8H, 8xArH), 5.10 (s, 1H,
NH), 4.76 — 4.60 (m, 2H, CHP, CH), 3.79 - 3.56 (m, 2H, CH-2), 2.43 (d, ] = 3.4 Hz, 6H, 2xSCH3), 2.42 —2.32
(m, 1H, CH), 2.21 - 1.94 (m, 2H, CH>), 1.96 — 1.58 (m, 3H, 1.5xCH2), 1.39 (d, ] = 14.6 Hz, 9H, Boc), 1.34 -
1.23 (m, 1H, 0.5xCH>), 1.09 (dd, ] =17.9, 6.8 Hz, 6H, 3xCHs), 1.04 — 0.78 (m, 2H, CHo>).
HRMS: Cx2HuN3O7PS: [M+Na]* calc. 700.2256 found 700.2229
HPLC: purity >99%; retention time 17.613 and 17.860 min

|Chromatogram
10004 3 do publikacji #59 [manually integrated)] LW365 UV_VIS_2 WVL:254 nm
] 2-17.860
875
] -17.613
7501
625
3 ]
E 1
‘o 900+
3
e ]
5 ]
o 4
& 3754
wy 4
< ]
250
125
] 3-18,033
Gt l |L|
-100! — — . .
0,0 50 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,613 147,528 806,259 49,03 46,09 na.
2 17,860 152,991 939,103 50,85 53,68 na.
3 18,033 0,365 4110 0,12 0,23 n.a.
Total: 300,885 1749,472 100,00 100,00
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= £
B
Y F0.015
-0.014
0.013
0.012
F0.011
0.010
-0.009
-0.008
+0.007
+0.006
-0.005
0.004
-0.003
+0.002
-0.001
F-0.001
A
£8 --0.002
o I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50
f1 (ppm)
2
=
5
5 +0.30
5
ARTHAIEEN9YEE88588833IIRT B S ANREELEEE TRBERIQYIASUSBEARERTRARTYSEE8R888s
SN AL AN AR L B LR S R LR DL DI RrEN Alrnkelnl nlriabriainliink el ol
SN r———— [ === AN =t e e T
Cfm) E (m) H(m)| [1(m)| Lgos
2441 1.85 1.27 0.89
A (m) F(s) K (m) M (m) B|d)| | D(m) G (d) || T (dd)
7.11 10 4.60 3.67 243 || 2.00 1.39 || 1.09
'H NMR (400 MHz, CHLOROFORM -D) & 7.30 (d, J= 10.1 Hz, 1H), 7.21— 7.01 (m, 8H), 5.10 (s, 1H). L0.20
4.76 - 4.60 (m, 2H), 3.79 - 3.56 (m. 2H)). 2.43 (d. J =34 Hz. 6H). 242 - 2.32 (m_ 1H),2.21 - 1.94 (m,
2H), 1.96 — 158 (m, 3H), 139 (d,J = 146 Hz, 9H), 1.34 — 1.23 (m, 1H), 1.09 (dd, J=17.9, 68 Hz, 6H).
1.04 - 0.78 (m, 2H).
0.15
+0.10
I
+0.05
+0.00
e = L T T A L s e S I A
3 8 8 S g EY 5 8 2 & 8|9
[} [} [=] - ] o - o o - o &1
T T ; T . . T T T : : . . .
75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
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(60) Boc-beta-Ala-L-Pro- Val?(OPh-4-SCH3):

+

N~

Name: fert-butyl (3-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-oxopropyl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.18 (s, 51%), 18.04 (s, 49%).

'H NMR (400 MHz, Chloroform-d) d® 1H NMR (400 MHz, CHLOROFORM-D) 6 7.66 (dd, ] =101.1, 10.1
Hz, 1H, NH), 7.23 - 6.98 (m, 8H, 8xArH), 5.66 — 5.26 (m, 1H, NH), 4.78 — 4.66 (m, 1H, CHP), 4.66 — 4.50
(m, 1H, CH), 3.65 - 3.26 (m, 4H, 2xCH2), 2.62 — 2.46 (m, 1H, CH), 2.46 — 2.42 (m, 6H, 2xSCH3), 2.42 - 1.95
(m, 4H, 2xCH2), 1.95 - 1.78 (m, 2H, CH>), 1.39 (d, ] =10.6 Hz, 9H, Boc), 1.14 - 0.91 (m, 6H, 2xCHs).
HRMS: Cs1H1N3O7PS: [M+Na]* calc. 688.2256 found 688.2258
HPLC: purity >99%; retention time 17.330 and 17.627 min

|Chromatogram
1200 - 3 do publikacji #60 [manually integrated)] LW362 UV_VIS_2 WVL:254 nm
| 1-17.330
1 000
J 12 - 17,627
800+
g ]
E, 600
o ]
%]
o
1]
kS ]
S 400+
é 4
2004
1 3-17.880
0+ T
-200- — ‘ ——— : 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,330 173,059 1038,616 51,36 55,59 na.
2 17,627 163,741 828 615 48,60 44 35 na.
3 17,880 0,128 1,199 0,04 0,06 n.a.
Total: 336,928 1868,431 100,00 100,00
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3P NMR (162 Mz, Chloroform o) § 18.18, 18.04. By
oo oo
v H0.11
@ 3
j/f 0.10 r0.10
— +0.08
F0.09
+0.06
F0.04 Lo.0s
F0.02
— T ; =0.00 ~0.07
i it
T l:}I T = T
183 18.2 18.1 18.0
f1 (ppm) ~0.06
0.05
F0.04
0.03
F0.02
F0.01
0.00
A
ne
R +-0.01
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50
f1 (ppm)
@
b3
o
o +0.30
(0]
5
B Mg NNy g 88855588 8RMNRIEBRHY PSRN AARIRY RS RRRRRARNEEEELEEIR9NABEE8ITREES
L i e e B e e o A S L A Bl B e B i R S R T S o I T T I T T o T T o o o T o o I e A o B o o I o B o I o o R T I B B B B B B B B B B B B B B B B B i e = B )
/'—.ﬁa_ﬁ—__{_l-._‘éz‘})JJ—'JA‘“"“""‘“""Lg"_'“_‘.‘_“"""'""'""""""'LLPLL@\;P‘;‘;;‘L‘L“L—‘:M\#
TI(m) F(m) r0.25
4.72 243
K (dd) L (m) 1 (m) H (m) G (m) E(m)|| |D(m)||C(m) B(d)| |A(m)
7.66 7.09 540 4.59 3.47 254 | 2.18 || 1.86 139 | | 1.02
'H NMR (400 MHz, CHLOROFORM-D) § 7.66(dd. J= 1011, 10.1 Hz, 1H), 723 — 6.98 (m_ 8H), 5.66 L020
— 526 (m, 1H), 4.78 — 4.66 (m, 1H), 4.66 — 450 (m, 1H), 3.65 - 3.26 (m, 4H), 2.62 - 246 (m, 1H), 2.46 - ’
242 (m, 6H), 2.42 - 1.95 (m, 4H), 1.95— 1.78 (m, 2H), 1.39 (d, J= 106 Hz, SH), 1.14 - 091 (m, 6H).
+0.15
0.10
1
Il
0.05
1
‘I
|
| L %L L L0.00
o anmml [ m—
3 85 2
o [= I =] [
‘ . T : . : ‘ T : . T :
6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
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(61) Boc-GABA-L-Pro-Val?(OPh-4-SCH5):
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Name: fert-butyl (4-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-oxobutyl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.44 (s, 73%), 18.25 (5,27%).

H NMR (400 MHz, Chloroform-d) ® 1H NMR (400 MHz, CHLOROFORM-D) 6 7.67 (dd, ] =95.8, 10.3
Hz, 1H, NH), 7.24 - 6.97 (m, 8H, 8xArH), 4.91 (s, 1H, NH), 4.80 — 4.36 (m, 2H, CHP, CH), 3.72 - 3.07 (m,
4H, 2xCH>), 2.43 (d, ] = 2.1 Hz, 6H, 2xSCH3), 2.41 — 2.33 (m, 2H, CH>), 2.33 - 1.94 (m, 3H, 2xCH., CH),

1.94 - 1.61 (m, 4H, 2xCH?), 1.48 — 1.22 (m, 9H, Boc), 1.13 - 0.96 (m, 6H, 2xCHa).

HRMS: C52HisN3O7PS: [M+Na]* calc. 702.2412 found 702.2399
HPLC: purity >99%; retention time 17.360 and 17.567 min

|Chromatogram
1000 4 73 do publikacji #61 [manually integrated] LW363 UV_VIS_2 WVL:254 nm
8?5—: 11 -17 360
750
1 12 - 17,567
625
= ]
E ]
:; 500—_
e ]
5 ]
o 4
“g 375+
2 ]
250
125 ]
] | | |3-17.800
Oj [
-100 ! — , — . . .
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,360 157,500 868,493 56,40 55,75 na.
2 17,567 121,485 687,522 43,50 44,13 na.
3 17,800 0,268 1,886 0,10 0,12 n.a.
Total: 279,252 1557,901 100,00 100,00
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1P NMR (162 MHz. Chloroform-d) § 1844, 1825

3 H

< — e
I e L0.015
0.010
‘ -0.005
T /I\ +0.000

2 R

T < T T @ T
185 18:4 18:3 182
f1 (ppm)
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<
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2
sao
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ~-10 -20 -30 -40 -50
f1 (ppm)
2
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5
5
SRR EENn g S 80888 INNRREEBEANASSELICUIRANRRANRANNSHREEIERNNRENYSRADE888338
R S g s M S M S B A W M W M 0 i G i i S i L AU 8
e NP — il e e |
E(d) | F(m) B (m)
243 2.15 1.05
G (dd) H (m) K (s) |1 (m) 1(m) D(m) C(m) A(m)
7.67 7.12 4.01 [ 4.64 3.42 2.37 1.79 1.34
'H NMR (400 MHz. CHLOROFORM-D) & 7.67 (dd. J=958.103 Hz. 1H). 7.24 - 697 (m. 8H). 491
(s. 1H). 480 — 436 (m, 2H), 3.72— 3.07 (m, 4H). 243 (d.J= 2.1 Hz 6H), 241 — 233 (m, 2H), 233 —
1.94 (m, 3H), 1.94 - 1.61 (m, 4H), 148 — 122 (m, 9H), 1.13 — 0.96 (m, 6H).
I
1 If
I
I
| I
i — i lon e —— _T 7 | A
8 3 3 2 9 g9 8 5 & 3
o "] =1 — o« ol ol <« o 0
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0
f1 (ppm)
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(62) Boc-L-Abu-L-Pro-Val?*(OPh-4-SCH3):
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Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxobutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.49 (s, 59%), 18.14 (s, 41%).
H NMR (400 MHz, Chloroform-d) ® 1H NMR (400 MHz, CHLOROFORM-D) 6 7.41 (dd, ] =28.0, 10.5
Hz, 1H, NH), 7.21 - 6.70 (m, 8H, 8xArH), 5.22 (dd, ] = 40.6, 8.8 Hz, 1H, NH), 4.77 - 3.96 (m, 3H, CHP,
2xCH), 3.85 - 3.32 (m, 2H, CH>), 2.47 — 2.39 (m, 6H, 2xSCHs), 2.39 - 2.27 (m, 1H, CH), 2.27 -2.13 (m, 1H,
0.5xCH>), 2.13 - 1.85 (m, 3H, 1.5xCH>), 1.85 - 1.46 (m, 2H, CH>), 1.46 — 1.22 (m, 9H, Boc), 1.11 - 0.80 (m,
9H, 3xCHs).
HRMS: C2HsN3O7PS: [M+Na]* calc. 702.2412 found 702.2396
HPLC: purity >99%; retention time 18.143 and 18.427 min

|Chromatogram
1000 - 7 do publikacji #62 [manually integrated] LW330 UV_WVIS_2 WVL:254 nm
] 12488437
875
750
625
=Y
£
o 9500+
o
{
o
o
& 3751
w
2
250
1254
3- 18,603
[}—_ |L|
_1 OO B r T T T T T T T T 1
0,0 5.0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,143 150,403 930,113 51,36 49 89 na.
2 18,427 142 241 932 688 48 57 50,02 na
3 18,603 0,192 1,695 0,07 0,09 na.
Total: 292,836 1864,496 100,00 100,00
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1P NMR (162 MEHz, Chloroform ) & 1835, 18.09. Be 0090
v -0.085
# g -0.080
) @
f /l/‘_ | H0.075
. Lo.05 -0.070
-0.065
-0.060
-0.055
z Z -0.00
T T = T T \G T T +0.050
18.5 184 183 182 18.1 18.0 179 -
f1
(ppm) L 0.045
-0.040
H0.035
-0.030
-0.025
-0.020
F0.015
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-0.005
-0.000
3 --0.005
33
—_——— T T T T T T T T T T T T T T T
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f1 (ppm)
Q
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3
: . 1o
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P A A 3858808333800 8 0 AR NNER00Teee oA oRRBRRRIEC RN RAARBEBIEEERRGERRETS
AL I I A A L K 2 AL I b e L N Kl L B B B R il i e e B e ke e A e B
T i — = e ——— == 0.0
0 (m) I(m) D (m) | N (m)
7.07 4.58 2.30 || 195
M (dd) L (m) K (d) H(m) |1 m) 6 (m)|[F(m) C(d) e |8 @] [am) 08
7.52 || 7.18 5.34 469 || 437 3.82 || 348 2.43 1.69 || 136 | | 1.00

'H NMR (400 MHz, Chloroform o) & 7.52 (dd, J= 63.7, 103 Hz, 1H), 7.21— 7.16 (m, 4H), 7.16— 7.01
(m, 4H), 534(d,J=7.0 Hz, 1), 476 — 4 64 (m. 1H), 466 — 4.49 (m. 1H), 445 — 427 (m, 1H), 390 — 0.7
375 (m, 1H), 355~ 3.40 (m, 1H), 2.43 (d, J=2.7Hz, 6H), 242 — 219 (m, 2H), 218 — 180 (m, 3H), 1.70

~ 1.50 (m. 2H), 1.36 (d, J=16.1 Hz, 9H), 1.12 — 0.90 (m, 9H).
0.6
0.5
04
0.3
F0.2
n i A ot o el JI'”' Lyt ik
s T e A A R e
& 58 B & & 3 8 8 s |
S So| o S o s o - ¥
T T T T T T T T T T T
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f1 (ppm)
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(63) Boc-D-Abu-L-Pro-Val?(OPh-4-SCH3):
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Name: fert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.35 (s, 60%), 18.09 (s, 40%).

'H NMR (400 MHz, Chloroform-d) 0 7.52 (dd, ] = 63.7, 10.3 Hz, 1H, NH), 7.21 - 7.16 (m, 4H, 4xArH), 7.16
—7.01 (m, 4H, 4xArH), 5.34 (d, ] =7.0 Hz, 1H, NH), 4.76 — 4.64 (m, 1H, CHP), 4.66 — 4.49 (m, 1H, CH), 4.45
—-4.27 (m, 1H, CH), 3.90 - 3.75 (m, 1H, 0.5xCH>), 3.55 — 3.40 (m, 1H, 0.5xCH>), 2.43 (d, ] =2.7 Hz, 6H,
2xSCHs), 2.42 - 2.19 (m, 2H, 0.5xCH>, CH), 2.18 - 1.80 (m, 3H, 1.5xCH?2), 1.79 - 1.50 (m, 2H, CH>), 1.36 (d,
J=16.1 Hz, 9H, Boc), 1.12 - 0.90 (m, 9H, 3xCH).

HRMS: C2HsN3O7PS: [M+Na]* calc. 702.2412 found 702.2405

HPLC: purity >99%; retention time 18.293 min

|Chromatogram
1600 3 do publikacji #63 [manually integrated)] LW364 UV_VIS_2 WVL:254 nm
i 1-18,293
1400 |
1200
1000
5 ]
< i
£ 800
[4v} 4
o
e l
_g 4
E 600—_
g ]
400
200
0 L | ﬂs 186353
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,293 340,133 1432720 99,95 99,88 na.
2 18,637 0,167 1,753 0,05 0,12 na.
3 18,953 0,000 0,000 0,00 0,00 na.
Total: 340,300 1434, 472 100,00 100,00
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1P NMR (162 MEHz, Chloroform ) & 1835, 18.09. Be 0090
v -0.085
# g -0.080
) @
f /l/‘_ | H0.075
. Lo.05 -0.070
-0.065
-0.060
-0.055
z Z -0.00
T T = T T \G T T +0.050
18.5 184 183 182 18.1 18.0 179 -
f1
(ppm) L 0.045
-0.040
H0.035
-0.030
-0.025
-0.020
F0.015
-0.010
-0.005
-0.000
3 --0.005
33
—_——— T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 20 -30 -40 -50
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: . 1o
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AL I I A A L K 2 AL I b e L N Kl L B B B R il i e e B e ke e A e B
T i — = e ——— == 0.0
0 (m) I(m) D (m) | N (m)
7.07 4.58 2.30 || 195
M (dd) L (m) K (d) H(m) |1 m) 6 (m)|[F(m) C(d) e |8 @] [am) 08
7.52 || 7.18 5.34 469 || 437 3.82 || 348 2.43 1.69 || 136 | | 1.00

'H NMR (400 MHz, Chloroform o) & 7.52 (dd, J= 63.7, 103 Hz, 1H), 7.21— 7.16 (m, 4H), 7.16— 7.01
(m, 4H), 534(d,J=7.0 Hz, 1), 476 — 4 64 (m. 1H), 466 — 4.49 (m. 1H), 445 — 427 (m, 1H), 390 — 0.7
375 (m, 1H), 355~ 3.40 (m, 1H), 2.43 (d, J=2.7Hz, 6H), 242 — 219 (m, 2H), 218 — 180 (m, 3H), 1.70

~ 1.50 (m. 2H), 1.36 (d, J=16.1 Hz, 9H), 1.12 — 0.90 (m, 9H).
0.6
0.5
04
0.3
F0.2
n i A ot o el JI'”' Lyt ik
s T e A A R e
& 58 B & & 3 8 8 s |
S So| o S o s o - ¥
T T T T T T T T T T T
6.5 6.0 5.5 5.0 45 40 3.5 3.0 25 2.0 1.5
f1 (ppm)
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(64) Boc-AC4C-L-Pro-Val?(OPh-4-SCH3):
(0] o) S\
pa el r
Ho NN P:O
i Hgo
.,

Name: tert-butyl (1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)cyclobutyl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.78 (s, 75%), 18.06 (s, 25%).

H NMR (400 MHz, Chloroform-d) 6 7.72 (d, ] =7.8 Hz, 1H, NH), 7.21 - 6.98 (m, 8H, 8xArH), 5.27 - 5.15
(m, 1H, NH), 4.81 - 4.58 (m, 2H, CHP, CH), 3.62 - 3.31 (m, 2H, CH>), 3.08 - 2.88 (m, 1H, 0.5xCH>), 2.54 —
2.34 (m, 8H, 2xSCH3, 0.5xCH2, CH), 2.29 - 1.93 (m, 4H, 2xCH2), 1.93 - 1.73 (m, 4H, 2xCH>2), 1.37 (d, ] =7.9
Hz, 9H, Boc), 1.22 - 0.99 (m, 6H, 2xCH).

HRMS: CsHisNsO7PS: [M+Na]* calc. 714,2412 found 714.2411

HPLC: purity >99%; retention time 18.170 and 18.337 min

| Chromatogram |
1 000 - 73 do publikacji #64 [manually integrated)] LW366 UV_VIS_2 WVL:254 nm
875—: 2-18,337
] i - 18,170
750+
625
=Y ]
E ]
o 500
5
e ]
& ]
o 4
§ 375+
2 ]
2501
125 ]
] 3-18.407
0+ lL | ILI :
100 , — , ; .
0,0 50 10,0 15,0 20,0 25.0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,170 136,879 756,613 51,63 46,46 na.
2 18,337 127,577 867,601 48,12 53,27 na.
3 18,497 0,657 4 437 0,25 0,27 na.
Total: 265,113 1628,651 100,00 100,00
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SIPNMR (162 MHz. Chloroform-d) & 1878, 18.06. R -0.030
A4
-0.028
2 3 I
’_jsﬁr @ +0.026
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7.13 5.17 4.64 339 | | 3.01 242 || 2.10 1.13

*H NMR (400 MHz, Chloroform-d) & 7.72 (d, J= 7.8 Hz, 1H), 7.21 - 6.98 (m, 8H), 5.27— 5.15 (m, 1H),
4.81— 4.58 (m, 2E0), 3.62— 331 (m, 2E0), 3.08 — 2.88 (m. 1E), 2.54— 2.34 (m, 8H). 2.29 — 1.93 (m, 45, L0.25

1.93 - 1.73 (m. 4H). 1.37 (d./= 7.9 Hz. 9H). 1.22 — 0.99 (m. 6H).
~0.20
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(65) Boc-L-Nva-L-Pro- Val*(OPh-4-SCH3):
X Lo >
2 ptheesy
SN0

Name: tert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxopentan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.37 (s, 53%), 17.97 (s, 47%).

H NMR (400 MHz, Chloroform-d) o 7.39 (dd, ] =27.7, 10.4 Hz, 1H, NH), 7.23 — 7.14 (m, 4H, 4xArH), 7.13
-7.01 (m, 4H, 4xArH), 5.29 (dd, ] =43.7, 8.8 Hz, 1H, NH), 4.77 — 4.48 (m, 2H, CHP, CH), 4.46 — 4.32 (m,
1H, CH), 3.77 - 3.66 (m, 1H, 0.5xCH>), 3.61 — 3.43 (m, 1H, 0.5xCH>), 2.43 (d, ] = 1.6 Hz, 6H, 2xS5CH3), 2.41 -
2.27 (m, 2H, CH>), 2.23 - 1.81 (m, 3H, CH>, CH), 1.68 — 1.43 (m, 2H, CH>), 1.41 (d, ] = 2.2 Hz, 9H, Boc), 1.39
-1.15 (m, 2H, CH>), 1.09 - 0.93 (m, 6H, 2xCHzs), 0.82 (dt, ] = 65.7, 7.2 Hz, 3H, CHb).

HRMS: Cs3sHasN3O7PS2 [M+Na]* cale. 716.2569 found 716.2538

HPLC: purity >99%; retention time 18.870 and 19.060 min

|Chromatogram |
1400 - 7 do publikacji #65 [manually integrated] LW337 UV_VIS_2 WVL:254 nm
12007 iz a6
1000
= 800 -
<
E
3
S 600
o
o
o)
w
2 400
200
L 3-19.277
01 : [|L T
_2UU_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 18,870 190,967 1175,642 54,73 50,62 na.
2 19,060 157,749 1144759 45,21 49,29 na.
3 19,277 0,233 1,940 0,07 0,08 n.a.
Total: 348,948 2322342 100,00 100,00
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1P NMR (162 MHz, Chloroform) § 18.37, 17.97.

5 5
= 0.03
+0.02
+0.01
T T +0.00

@ 5
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Q(m) L (m) 3 (m) H (d) C(m) P (k)
7.08 4.67 3.72 243 1.31 0.82
N (m) M (dd) K (m) I(m) cm)||em) Bld)| [Am)
7.18 5.29 4.39 3.52 236 || 2.03 1.41 1.03
D (m)
'H NMR (400 MHz, CHLOROFORM-D) & 7.39 (dd, J=27.7. 104 Hz, [H), 7.23 - 7.14 (m, 4H). 7.13 - 1.3
7.01 (m.4H). 5.29 (dd. T =437, 88 Hz, 1H), 477 — 448 (m, 2H), 446 - 432 (m. 1H). 3.77— 3.66 (m,
1H), 3.61 - 343 (m, 1H), 243 (d./=1.6 Hz, 6H), 241 -2.27 (m, 2H). 2.23 - 1.81 (m, 3H), 1.68 - 143
(m, 2H), 1.41 (d, J=2.2Fz, 9H), 139~ 115 (m, 2H), 109 - 093 (m, 6H), 0.82 (dt, J = 65.7, 7.2 Haz,
3H).
1
AL . , Il A ey O I\ T O
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(66) Boc-D-Nva-L-Pro-Val?(OPh-4-SCH3):

o R

peh

g \O©
S/

Name: tert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxopentan-2-yl)carbamate

%P NMR (162 MHz, Chloroform-d) d 18.46 (s, 50%), 18.17 (s, 50%).

H NMR (400 MHz, Chloroform-d) o 7.54 (dd, ] = 82.9, 10.3 Hz, 1H, NH), 7.22 - 7.10 (m, 6H, 6xArH), 7.09
-7.00 (m, 2H, 2xArH), 5.27 (t, ] = 7.3 Hz, 1H, NH), 4.73 — 4.64 (m, 1H, CHP), 4.64 — 4.51 (m, 1H, CH), 4.51
—4.34 (m, 1H, CH), 3.89 - 3.74 (m, 1H, 0.5xCH2), 3.53 - 3.39 (m, 1H, 0.5xCH2), 2.43 (d, ] =4.0 Hz, 6H,
2xSCHs), 2.41 - 2.20 (m, 2H, CHz), 2.17 - 1.76 (m, 3H, CHz, CH), 1.69 — 1.50 (m, 2H, CHz), 1.49 - 1.30 (m,
2H, CH), 1.36 (d, ] =17.4 Hz, 9H, Boc), 1.12 - 0.96 (m, 6H, 2xCHz), 0.96 — 0.90 (m, 3H, CHs).
HRMS: Cs3sHasN3O7PS [M+Na]* calc. 716.2569 found 716.2576
HPLC: purity >99%; retention time 18.947 min

|Chromatogram
1600 - & do publikacji #66 [manually integrated] LW390 UV_VIS_2 WVL:254 nm
) 1-18.047
1400 A
1200
1 000 -
)
<
E 800
a4}
(]
=
g 4
5 600
wy
< ]
400
200
0l
_2DO;| T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,947 350,989 1427 156 100,00 100,00 na.
Total: 350,989 1427,156 100,00 100,00
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1P NMR (162 MHz, Chloroform-/) & 1846, 18.17.
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'H NMR (400 MHz, CHLOROFORM-D) § 7.54 (dd, J = 82.9, 10.3 Hz, 1H), 7.22 — 7.10 (m. 6H1), 7.09 -
7.00 (m, 2H). 527 (t. J=73 Hz, 1H), 473 — 464 (m, 1H). 464 — 451 (m. 1H). 451 — 434 (m_ 1H), 3.89
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(67) Boc-D-Val-L-Pro-Val?’(OPh-4-SCH3):2
\/ s
)4 ())L )\(O 0 /@ o
N
o X
H N\,)J\N p°
i Rg 0@
S/

Name: tert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-methyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.35 (s, 54%), 18.15 (s, 46%).

H NMR (400 MHz, Chloroform-d) d 7.56 (dd, ] =122.4, 10.3 Hz, 1H, NH), 7.22 - 7.09 (m, 6H, 6xArH),
7.09 - 6.95 (m, 2H, 2xArH), 5.27 (d, ] =9.6 Hz, 1H, NH), 4.74 — 4.63 (m, 1H, CHP), 4.58 (dd, ] =22.0, 8.0
Hz, 1H, CH), 4.31 - 4.18 (m, 1H, CH), 3.92 - 3.78 (m, 1H, 0.5xCH>), 3.59 — 3.44 (m, 1H, 0.5xCH>), 2.46 —
2.40 (m, 6H, 2xSCH3), 2.40 — 2.28 (m, 1H, CH), 2.26 - 2.03 (m, 1H, CH), 2.03 - 1.74 (m, 4H, 2xCH>), 1.35 (d,
J=23.8 Hz, 9H, Boc), 1.09 — 0.89 (m, 12H, 4xCH).

HRMS: Cs3HasN3O7PS: [M+Na]* calc. 716.2569 found 716.2557

HPLC: purity >99%; retention time 18.970 min

|Chromatogram
1800 - 3 do publikacji #67 [manually integrated)] LW376 UV_VIS_2 WVL:254 nm
1 1-18,970
1500 4
1250
2 1000
E ]
m 4
o 4
& 750
=)
§ I
500
250
04 l | L
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,970 327 375 1544 305 100,00 100,00 na.
Total: 327,375 1544,305 100,00 100,00
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'H NMR (400 MHz, Chloroform<) & 7.56 (dd, J = 122.4, 103 Hz, 1H), 7.22 - 7.09 {m, 6H), 7.09— 6.95 242
(. 2H), 5.27 (d. J=9.6 Hz, 1H), 474 — 4.63 (m. 1H), 4.58 (dd, J=22.0, 8.0 Hz, 1H), 4.31 - 4.18 (.,
1H). 3.92 = 3.78 (m. 1H), 359 = 3.44 (m. 1H), 2.46 — 2.40 (m, 6H1), 240 - 228 (m. 1H), 2.26 = 2.03 (m,
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I
I
i
[T ‘Juk At i , T WU 1 11} \
e s L s
5 8 o R 85| @ g g ag 8 | 8 B
=1 O o o= =1 o a 5o — [ o =
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0
f1 (ppm)

141

040

~0.38

~0.36

-0.34

r0.32

~0.30

-0.28

-0.26

-0.24

-0.22

-0.20

-0.18

F0.16

F0.14

-0.12

~0.10

-0.08

~0.06

-0.04

~0.02

~0.00

~-0.02




(68) Boc-L-Tle-L-Pro-Val?(OPh-4-SCHs):

LR

Name: tert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

g ©

P
oW

methylpropyl)carbamoyl)pyrrolidin-1-yl)-3,3-dimethyl-1-oxobutan-2-yl)carbamate

%P NMR (162 MHz, Chloroform-d) d 18.70 (s, 35%), 18.16 (s, 65%).

H NMR (400 MHz, Chloroform-d) o 7.28 (dd, ] =28.3, 9.8 Hz, 1H, NH), 7.20 - 7.13 (m, 4H, 4xArH), 7.13
-7.02 (m, 4H, 4xArH), 5.30 (dd, ] =41.6, 9.9 Hz, 1H, NH), 4.76 — 4.65 (m, 1H, CHP), 4.47 (dd, ] =8.1, 3.4
Hz, 1H, CH), 4.35 - 4.25 (m, 1H, CH), 3.90 — 3.54 (m, 2H, CH2), 2.46 — 2.41 (m, 6H, 2xSCH3), 2.40 — 2.29
(m, 1H, CH), 2.22 - 1.77 (m, 4H, 2xCHz), 1.41 (d, ] =2.6 Hz, 9H, Boc), 1.13 - 0.91 (m, 15H, 5xCHs).
HRMS: C3:Hs50N3O7PS: [M+Na]* calc. 730.2725 found 730.2714
HPLC: purity >99%; retention time 19.713 min

|Chromatogram
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Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

1

19,713

339,869 1949761

100,00

100,00

Nn.a.

Total:

339,869 1949,761

100,00

100,00
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1P NMR (162 MHz, Chloroform-d) & 18.70, 18.16.
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e o= | ———
N (m)
7.08
M (m) L (dd) K {m) I (m) G (m)
7.17 5.30 471 4.30 3.70
'H NMR (400 MHz, CHLOROFORM-D) § 728 (dd. J=28 3. 98 Hz 1H). 7 20— 713 (m. 4H). 713 -
7.02(m. 4H), 5.30 (dd, J=416,9.9 Hz, 1H), 476~ 4.65 (m, 1H), 447 (dd, J=8.1, 3.4 Hz, 1H), 435~
425 (m, 1H), 3.90 - 3.54 (m, 2H), 2.46 — 2.41 (m, 6H), 240 — 2.29 (m, 1H), 2.22 — 1.77 (m, 4H), 1.41 (d,
J=26Hz, 9H). 1.13 - 0.91 (m, 15H).
|
1
B VALY Il M M
e =T e =T
Bak B B 3
— = m a — o~

~-0.05

T T T T T T T T T T T T T T T T T T T T T T T
72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 3.6 34 32 3.0 28 2.6 2.
f1 (ppm)
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(69) Boc-D-Tle-L-Pro- Val*(OPh-4-SCHs):

~ s
)(O)L H/TN/\:-)%NK/,F’:O/@

Name: tert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3,3-dimethyl-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.27 (s, 54%), 18.12 (s, 46%).

H NMR (400 MHz, Chloroform-d) o 7.59 (dd, ] =197.2, 10.6 Hz, 1H, NH), 7.23 - 7.09 (m, 6H, 6xArH),
7.09 - 6.94 (m, 2H, 2xArH), 5.30 (d, ] = 9.4 Hz, 1H, NH), 4.75 — 4.63 (m, 1H, CHP), 4.63 — 4.55 (m, 1H, CH),
4.33 (dd, ] =23.3,9.2 Hz, 1H, CH), 3.93 - 3.80 (m, 1H, 0.5xCH>), 3.66 — 3.53 (m, 1H, 0.5xCH), 2.43 (d, ] =
4.7 Hz, 6H, 2xSCH3), 2.41 - 2.16 (m, 2H, 0.5xCH>, CH), 2.16 — 1.73 (m, 3H, 1.5xCH?2), 1.35 (d, ] =27.9 Hz,
9H, Boc), 1.10 - 0.93 (m, 15H, 5xCH).

HRMS: C3:Hs50N3O7PS: [M+Na]* calc. 730.2725 found 730.2716

HPLC: purity >99%; retention time 19.860 min

| Chromatogram |
1800 4 3 do publikacji #69 [manually integrated] LW375 UV_VIS_2 WVL:254 nm
1 11 - 19,860
1 500 A
1250
2 1000
E
8 4
& 750
=}
§ ]
500
250
0 l
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,860 320,962 1531.024 100,00 100,00 na.
Total: 320,962 1531,024 100,00 100,00
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SIDNMR (162 MHz. Chioroformid) § 1827, 1812 g ; -0.085
9
-0.080
bS] o
B : -0.075
T
Jf J -0.070
T 1
| 4
0.05 L0.065
-0.060
-0.055
T T L0.00
# ® -0.050
T 5 T = T
184 183 182 181 180
L (ppm) (0045
-0.040
-0.035
-0.030
L0.025
L0.020
-0.015
-0.010
-0.005
-0.000
{; --0.005
83
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50
f1 (ppm)
Q
2
5 045
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EHMANEAIAn AN 8830338885 8nARRRE Y03 RnBrAlREcRRERYRRRANSERRRENIYRRRNE8388888584833
R R L R R e s e e e S L Y T YT ST T T T T YT NMMMOM NGNS i 44005000 040
e e e ———— N T ———— e,
M (m) I (m) G (m) D (d)
7.04 4.59 3.85 2.43
035
N ()| [Lm) K (d) 3 (m) | [H (dd) F (m) cm)] [Em) B [om
759 | | 717 5.30 460 || 433 3.59 229 | | 101 135 101
YT NMR (400 Mz, CHLOROFORM-D) & 759 (dd, /= 197.2, 10.6 Hz. 1), 7.23 - 7.09 (m. 6H5). 7.09 Lo30
694 (m, 2H), 530 (d, J=0.4 Hz, 1H), 475 - 463 (m, 1H), 463 - 455 (m, 1H), 433 (dd, J= 233,92 -
Hz, 1H), 3.93 - 3.80 (m, 1H), 3.66 - 3.53 (m. 1H), 243 (d, J =4.7 Hz, 6H), 2.41 - 2.16 (m, 2H), 2.16 -
1.73 (na. 3H), 135 (d,J = 27.9 Hz, 9H), 1.10 - 0.93 (m, 15H).
L0.25
-0.20
L0.15
-0.10
L0.05
-0.00
-
3
2
7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0
f1 (ppm)
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(70) Boc-L-Nle-L-Pro-Val?(OPh-4-SCH3):

o S
1 J:; :
A gy O
Q/é N o,,P\o
T

Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxohexan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.46 (s, 50%), 17.99 (s, 50%).

'H NMR (400 MHz, Chloroform-d) d 7.40 (dd, ] =17.8, 10.3 Hz, 1H, NH), 7.23 - 6.99 (m, 8H, 8xArH), 5.27
(dd, J =47.8,8.7 Hz, 1H, NH), 4.77 — 4.49 (m, 2H, CHP, CH), 4.46 — 4.29 (m, 1H, CH), 3.80 —3.42 (m, 2H,
CH>), 2.43 (d, ] =2.4 Hz, 6H, 2xSCH3), 2.40 — 2.32 (m, 1H, CH), 2.22 - 1.80 (m, 3H, 1.5xCH>), 1.70 — 1.44
(m, 2H, CH2), 1.41 (d, ] = 1.8 Hz, 9H, Boc), 1.38 — 1.09 (m, 5H, 2.5xCH>), 1.09 — 0.94 (m, 6H, 2xCHs), 0.81
(dt, ] =45.9, 7.1 Hz, 3H, CHs).

HRMS: C3:Hs50N3O7PS: [M+Na]* calc. 730.2725 found 730.2683

HPLC: purity >99%; retention time 19.643 min

|Chromatogram
1600 & do publikacji #70 [manually integrated] LW336 UV_VIS_2 WVL:254 nm
i 1-10,643
1 400 |
1200
1000
= ]
< l
E 300
8 4
=
g 4
5 600
e j
< ]
400
200
] 2 - 19,950
0 | I
—ZUU:I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,643 348,981 1433,133 9953 99,20 na
2 19,950 1,632 11,530 0,47 0,80 na
Total: 350,614 1444 662 100,00 100,00
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'p NMR (162 MHz, Chloroform-d) & 1846, 17.99. §§ L0.021
N4 -0.020
F0.019
¢ &
oo — ~
j/ f L0.015 -0.018
it et F0.017
0.010 L0.016
F0.015
0003 0.014
I \ 10.000 [0-013
2 i F0.012
T " T T 2 T B
18.6 18.4 18.2 18.0 17.8
F0.011
f1 (ppm)
0.010
-0.009
-0.008
0.007
0.006
-0.005
F0.004
0.003
-0.002
F0.001
L T e T e T T e e e e T ey TRRE
F-0.001
A
g4 --0.002
Qo -
T

T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50

f1 (ppm)

o -0.38

z

5

i 036

&

z g 034
B ERaRE YN b8 0IKARR R AR IR AR RSB BRI IAANAHARRRNANEESB888HEREEBREERKR
LA A P s e e A B A B 0 I B A R K iR R v b R bbb e R e Rl IR Rl e e R R
N e = —_— m—— (032

B (m) E (m) N (d) J(d)| |H(m) L0.30
7.12 4.37 243 141 1.02
A (dd) C (dd) D (m) F (m) M (Y [ [ (m) K(m)[|T(m)y| |Gyl 028
7.40 5.27 4.64 3.60 2.36 2.03 1.59 1.25 0.81
0.26
'HNMR (400 MHz, CHLOROFORM-D) 6 7.40(dd. /=178, 103 Hz, 1H). 7.23 - 6.99 (m, 8H), 5.27 ~0.24
(dd, J=47.8,8.7 Hz, 1H). 4.77 - 4.49 (m, 2H), 4 46 — 429 (m. 1H), 3.80 — 342 (m, 2H). 243 (d,J =24
Hz 6H). 240-232(m. 1H).2.22- 180 (m. 3H). 1.70- 144 (m. 2H). 141(d. /=18 Hz. 9H). 138— -0.22
1.09 (m, 5H), 1.09 — 094 (m, 6H), 0.81 (dt,J =45.9, 7.1 Hz, 3H).
~0.20
-0.18
0.16
-0.14
012
0.10
-0.08
1
4 H0.06
~0.04
i
! +0.02
| [}

L | - LA A R Mt ! J v f L0.00
L I - — L - L— — . L N Y )
g g g g R g 0 i 2.2 8 8 3 :
g 3 3 a | 8 g 23 P HEREEE IR

T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
1 (ppm)
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(71) Boc-D-Nle-L-Pro-Val*(OPh-4-SCH3):

o}
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N PG

L
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Name: fert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxohexan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d)  18.63 (s, 51%), 18.31 (s, 49%).

'H NMR (400 MHz, Chloroform-d) 0 7.58 (dd, ] =89.6, 10.0 Hz, 1H, NH), 7.22 - 7.12 (m, 6H, 6xArH), 7.09
—7.01 (m, 2H, 2xArH), 5.20 (dd, ] = 12.0, 8.4 Hz, 1H, NH), 4.70 — 4.51 (m, 2H, CHP, CH), 4.49 — 4.32 (m,
1H, CH), 3.87 - 3.69 (m, 1H, 0.5xCH2>), 3.52 - 3.38 (m, 1H, 0.5xCH>), 2.43 (d, ] =5.7 Hz, 6H, 2xSCH3), 2.41 -
2.20 (m, 2H, 0.5xCH>, CH), 2.18 - 1.74 (m, 3H, 1.5xCH>), 1.73 - 1.41 (m, 3H, 1.5xCH2), 1.35 (d, ] =20.5 Hz,
9H, Boc), 1.32 - 1.20 (m, 3H, 1.5xCH2), 1.11 - 0.94 (m, 6H, 2xCH3), 0.92 - 0.84 (m, 3H, CH:).
HRMS: C3:Hs0N3O7PS: [M+Na]* calc. 730.2725 found 730.2729
HPLC: purity >99%; retention time 19.620 min

|Chromatogram |
1800 4 7 do publikacji #71 [manually integrated] LW389 UV_VIS_2 WVL:254 nm
7] 1-19.620
1500 4
1250
< 1000
E
E_,E 4
& 750]
3
2 ]
500 +
250 ]
0 |
_200_-| T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,620 365,230 1688,818 100,00 100,00 na.
Total: 365,230 1688,818 100,00 100,00
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TP NMR (162 MHz, Chloroform-) 5 18 63, 1831 2d
'
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HARRRa8anINBE55883 3 08ARNAEBEI0UUT gAY RRARMBREGERRIIRARNRABRRNEEE8338HERMIRRERES
R R S At TR e e e R A A e B RS iR e R i rdhrihe AR e Bk R e A e R R
B e S == e e st — (.05
B (m) F(m) 0(d) L (m) | P (m)
7.18 441 243 157 | 1.27 -0.60
C (dd) A (m) D (dd) E (m) G m)|[H m) N(my| (M (m) (] [7(m)
7.58 7.05 520 4.64 3.78 || 3.45 233 | | 1.94 135] | 1.03 | 055
'H NMR (400 MHz, CHLOROFORM-D) § 7.58 (dd.J = 89.6, 10.0 Hz, 1H), 7.22— 7.12 (m, 6H). 7.09
701 (m. 2H). 5.20 (dd. J= 12.0, 8.4 Hz, TH). 470~ 4.51 (m. 2H), 449 — 432 (m. [H). 387~ 3.69 (m. r0.50
1H),3.52— 338 (m. 1H), 243 (d, J= 5.7 He, 6H), 2.41 — 2.20 (m, 2H), 218 — 1.74 (m, 3H), 1.73— 141
(m, 3H), 135 (d,J = 20.5 Hz, SH), 1.32— 1.20 (m, 3H), 111 - 0.94 m, 6H), 0.92— 0.84 (m, 3H). L0.45
0.40
0.35
-0.30
-0.25
-0.20
L0.15
| |
-0.10
-0.05
Il I I\}V\L [T il iy L 0.00
=T T T e T L T L rTt
58 2 2o 5B g4 8 £ B8 38 lop
o w o o — o o o w o~ ™ ™ @ m w0 o
: . . . : : . ‘ ‘ . . . : ;
75 7.0 6.5 6.0 5.5 5.0 4.5 40 3.5 30 25 20 1.5 1.0
f1 (ppm)
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(72) Boc-L-Leu-L-Pro- Val?(OPh-4-SCH3):

XOSLH% ﬂj@ R
RS

Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-methyl-1-oxopentan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.51 (s, 55%), 18.04 (s, 45%).

H NMR (400 MHz, Chloroform-d) 0 7.43 (dd, ] =36.3, 9.9 Hz, 1H, NH), 7.24 - 7.15 (m, 4H, 4xArH), 7.15
—7.00 (m, 4H, 4xArH), 5.18 (dd, ] =49.4, 8.9 Hz, 1H, NH), 4.76 — 4.69 (m, 1H, CHP), 4.69 — 4.51 (m, 1H,
CH), 4.51 - 4.36 (m, 1H, CH), 3.78 — 3.64 (m, 1H, 0.5xCH>), 3.58 — 3.39 (m, 1H, 0.5xCH>), 2.43 (d, ] =3.2 Hz,
6H, 2xSCH3s), 2.39 — 2.31 (m, 1H, CH), 2.26 —2.04 (m, 1H, CH), 2.04 - 1.85 (m, 2H, CH2), 1.85 - 1.45 (m,
2H, CH), 1.41 (d, ] =1.4 Hz, 9H, Boc), 1.36 — 1.11 (m, 2H, CH>), 1.06 — 0.93 (m, 6H, 2xCHs), 0.99 (dd, ] =
68.2, 6.8 Hz, 3H, CHs), 0.76 (dd, ] =58.0, 6.6 Hz, 3H, CHs).

HRMS: C3:Hs0N3O7PS: [M+Na]* calc. 730.2725 found 730.2708

HPLC: purity >99%; retention time 19.523 and 19.667 min

|Chromatogram
1200 7 do publikacji #72 [manually integrated)] LW259 UV_VIS_2 WVL:254 nm
1 11 -19,523
10004 2 - 19,667
800
g ]
E 600+
> ]
(%]
c
o
& ]
5 400
% 4
2004
] | JIL ]
—ZOU—I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,523 199,505 1106,050 61,21 53,20 na.
2 19,667 126,434 972,904 38,79 46,80 n.a.
Total: 325,939 2078,953 100,00 100,00
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3P NMR (162 MHz, Chloroform-) & 18,51, 18.04.
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| 0.08 ‘ 0075
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& +0.09
z
HERaRshhes a0 98865848838 84H3 .F%Rfﬁfﬁ.?%%%@.%!?—.9.%M%Fﬁ?ﬁ8%88558%%?%%F%P%BE.SSBEESSEBBm&m&g@% 18 8
R B R A AL RN L BB B s T A M ) T A A L A A I L R ke ] i Bl iR ke bl P9
e Te—— el Y Lo.0s
O (m) K (m) I(m) E(m) C(m)| [Q(m)
7.18 462 371 2.18 1.63 | | 1.26
P (dd) | [N (m) M (dd) L (m) |1 (m) H (m) H{m) D (m) B (d) A (dd) L0.07
7.43 || 7.08 5.18 4.71 | a.42 3.49 .37 1,97 141 0.76 :
G [d) R (m)
'H NMR (400 MHz, CHLOROFORM-D) § 7.43 (dd, J=363,9.9 Hz, 1H), 7.24 - 7.15 (m, 4H), 7.15— 243 1.00 Lo.os
7.00 (m, 4H), 5.18 (dd, J=494, 8.9 Hz, 1H), 4.76 - 4.69 (m, 1H), 469 - 4.51 (m, 1H), 4.51 - 436 (m, :
1H), 3.78 — 3.64 (m, 1H). 3.38 — 339 (m, 1H), 243 (d, J= 3.2 Hz, 6H), 2.39 - 231 (m, 1H), 2.26 - 2.04
(m. 1H), 2.04 — 183 (m. 2H). 1 85— 145 (m, 2H), 1.41 (d. J=14 Hz. 9H), 136~ 111 (m. 2H). 1.06 —
0.93 (m, 6H), 0.9 (dd, J=682, 6.8 Hz, 3H), 0.76 (dd, J=58.0, 6.6 Hz, 3H). Lo.0s
0.04
+0.03
+0.02
F0.01
-0.00
8 &
a b
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0
f1 (ppm)
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(73) Boc-D-Leu-L-Pro-Val?(OPh-4-SCH3):

O

Name: tert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-methyl-1-oxopentan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.54 (s, 64%), 18.23 (s, 36%).

H NMR (400 MHz, Chloroform-d) d 7.56 (dd, ] =111.5, 10.2 Hz, 1H, NH), 7.23 - 7.10 (m, 6H, 6xArH),
7.10 -7.00 (m, 2H, 2xArH), 5.19 (td, ] = 8.3, 8.3 Hz, 1H, NH), 4.73 — 4.62 (m, 1H, CHP), 4.62 - 4.53 (m, 1H,
CH), 4.53 - 4.37 (m, 1H, CH), 3.90 - 3.75 (m, 1H, 0.5xCH>), 3.51 — 3.36 (m, 1H, 0.5xCH-2), 2.43 (d, ] =4.7 Hz,
6H, 2xSCH3s), 2.41 - 2.28 (m, 1H, CH), 2.28 - 2.07 (m, 1H, CH), 2.05 - 1.82 (m, 2H, 2xCH>), 1.82 - 1.39 (m,
4H, 2xCH2), 1.35 (d, ] = 17.5 Hz, 9H, Boc), 1.10 — 0.90 (m, 12H, 4xCHs).

HRMS: Ca:Hs0N307PS2 [M+Na]* cale. 730.2725 found 730.2708

HPLC: purity >99%; retention time 19.597 and 19.780 min

| Chromatogram
900 - % do publikacji #73 [manually integrated] LW379 UV_WVIS_2 WVL:254 nm
e 1-19,597
i 12-19,780
750
625 -
2 500
E ]
[0}] 4
= -
& 3754
o] ]
5 i
250 ]
125
] L | Ls - 20,070
0 T
-100 :I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,597 164,217 849 469 56,93 51,81 na.
2 19,780 123,581 786,363 42 84 47 96 na.
3 20,070 0,679 3,862 0,24 0,24 na.
Total: 288,476 1639,694 100,00 100,00

152




P NMR (162 MHz, Chloroform-d) § 1854, 1823,

i il

P s
J i . -0.05
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- 064

'H NMR (400 MHz, CHLOROFORM-D) & 7.56 (dd, J = 111.5, 10.2 Hz, 1H), 7.23 — 7.10 (m, 6E1), 7.10
—7.00 (m, 2HD). 5.19 (td. J= 8.3, 83 Hz, 1H). 4.73 — 462 (m. 1H). 462 — 4.53 (m. 1H), 4.53 — 437 (m.
1H), 3.90— 3.75 (m, 1H), 3.51— 3.36 (m, 1H), 2.43 (d, J=4.7 Hz, 6H). 241 — 2.28 (m_ 1H), 228 — 207
(m, 1H), 2.05— 1.82 (m, 2H), 1.82 — 139 (m, 45), 1.35 (d,J = 17.5 Hz, SH), 1.10— 0.90 (m, 12H).
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(74) Boc-L-NptGly-L-Pro-Val*(OPh-4-SCH:)2
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Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-4,4-dimethyl-1-oxopentan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.56 (s, 55%), 18.00 (s, 45%).

TH NMR (400 MHz, Chloroform-d) d 7.41 (dd, J = 60.7, 10.2 Hz, 1H, NH), 7.23 - 7.15 (m, 4H, 4xArH), 7.15
—7.09 (m, 2H, 2xArH), 7.09 - 6.99 (m, 2H, 2xArH), 5.18 (dd, ] =52.7, 9.1 Hz, 1H, NH), 4.76 — 4.62 (m, 2H,
CHP, CH), 4.58 — 4.41 (m, 1H, CH), 3.78 - 3.67 (m, 1H, 0.5xCH>), 3.58 — 3.42 (m, 1H, 0.5xCH>), 2.43 (d, ] =
3.7 Hz, 6H, 2xSCH3), 2.42 - 2.30 (m, 2H, 0.5xCH:, CH), 2.21 - 1.80 (m, 3H, 1.5xCH3), 1.40 (s, 9H, Boc), 1.35

~1.22 (m, 2H, CHz), 1.11 - 0.98 (m, 6H, 2xCHs), 0.89 (d, ] = 65.0 Hz, 9H, 3xCH)

HRMS: C3sHs2N3O7PS: [M+Na]* calc. 744.2882 found 744.2855
HPLC: purity >99%; retention time 20.033 and 20.220 min

|Chromatogram
1400 - 3 do publikacji #74 [manually integratad] LW332 UV_VIS_2 WVL:254 nm
] 2-20220
1200 4
1 -20,033
1000 -
= 800
< j
E
o ]
S 600
© ]
o
o]
w 4
2 400
200
O_ |
_ZOO:I T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,033 160,914 1108,590 48,31 46,22 na.
2 20,220 172,163 1290.159 51,69 53,78 n.a.
Total: 333,077 2398,750 100,00 100,00
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P NMR {162 MHz, Chloroform-d) & 18.56, 18.00. B8 -0.045
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M (m) F0.35
708 'H NMR (400 MHz, CHLOROFORM-D) & 7.41 (dd, J=60.7, 10.2 Hz, 1H), 7.23— 7.15 (m, 4H), 7.15+
7.09 (m, 2H), 7.09 — 6.99 (m, 2H), 5.18 (dd, /= 52.7, 9.1 Hz, 1H), 4.76— 4.62 (m, 2H), 4.58 — 441 (m,
1H). 3.78— 3.67 (m, 1H). 3.58 — 342 (m. 1H), 2.43 (d, J= 3.7 Hz. 6H), 2.42— 230 (m, 2. 221 — 1.80 030
(e, 3H). 140 (s, 9H). 1.35— 1.22 (m_ 2H). 1.11 — 0.98 (m. 6H), 0.8 (d, J= 650 Hz, 9H). -
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(75) Boc-L-Met-L-Pro- Val*(OPh-4-SCHs):
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Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-(methylthio)-1-oxobutan-2-yl)carbamate

%P NMR (162 MHz, Chloroform-d) d 18.46 (s, 53%), 17.96 (s, 47%).

1H NMR (400 MHz, Chloroform-d) d 7.33 (dd, J = 90.0, 10.0 Hz, 1H, NH), 7.21 - 7.00 (m, 8H, 8xArH), 5.33
(dd, ] =45.1, 8.8 Hz, 1H, NH), 4.77 — 4.45 (m, 3H, CHP, 2xCH), 3.81 - 3.51 (m, 2H, CHz), 2.62 — 2.49 (m,
1H, CH), 2.46 — 2.43 (m, 6H, 2xSCH3), 2.43 — 2.29 (m, 2H, CHz), 2.19 - 1.62 (m, 8H, CHs, 2.5xCH2), 1.50 —
1.31 (m, 9H, Boc), 1.31 - 1.22 (m, 1H, 0.5xCHz), 1.11 - 0.96 (m, 6H, 2xCH).

HRMS: Cs3HisN3O7PSs [M+Na]* calc. 748.2290 found 748.2264
HPLC: purity >99%; retention time 18.557 and 18.837 min

|Chromatogram
1200 - 3 do publikacji #75 [manually integrated] LW333 UV_VIS_2 WVL:254 nm
12 18%577
1 000 -
8004
?? ]
E 6004
© ]
£
o
& ]
5 400+
= ]
2004
04 l LI ]
_2UO_| T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,557 167,954 1055,893 50,88 49,59 na.
2 18,837 162 154 1073161 4912 50,41 na
Total: 330,108 2129,054 100,00 100,00
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F'PNMR (162 MHz, Chloroform-d) & 1846, 1796 F8
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*H NMR (400 MHz, CHLOROFORM-D) & 7.33 (dd, J=90.0, 10.0 Hz, 1H), 7.21 - 7.00 (m, 8H), 5.33 1.38
(dd. J=451.88Hz 1H). 477—4.45 (m.3H). 3.81 - 351 (m 2H). 262 - 249 (m. 1H). 246— 243 (m. Lo.20
6H). 2.43 - 2.29 (m, 2H), 2.19— 1.62 (m, §H). 1.50 — 1.31 (m, 9H), 131 - 1.22 (m, 1H). 1.11 — 096 (m, "
6HD).
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(76) Boc-D-Met-L-Pro-Val?(OPh-4-SCHs):
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Name: fert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-(methylthio)-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.46 (s, 59%), 18.15 (s, 41%).

'H NMR (400 MHz, Chloroform-d) 0 7.53 (dd, ] =39.7, 10.0 Hz, 1H, NH), 7.22 - 7.10 (m, 6H, 6xArH), 7.10
—7.00 (m, 2H, 2xArH), 5.35 (dd, ] = 30.3, 8.5 Hz, 1H, NH), 4.73 — 4.59 (m, 2H, CHP, CH), 4.59 — 4.49 (m,
1H, CH), 3.89 - 3.68 (m, 1H, 0.5xCH>), 3.66 — 3.46 (m, 1H, 0.5xCH>), 2.59 —2.50 (m, 2H, CH>), 2.43 (d, ] =
3.7 Hz, 6H, 2xSCH3s), 2.41 - 2.21 (m, 2H, 0.5xCH, CH), 2.09 (d, ] =3.1 Hz, 3H, CHs), 2.04 - 1.77 (m, 5H,
2.5xCH?2), 1.36 (d, ] =19.1 Hz, 9H, Boc), 1.10 — 0.94 (m, 6H, 2xCHs).

HRMS: Cs3sHasN3O7PSs [M+Na]* calc. 748.2290 found 748.2278

HPLC: purity >99%; retention time 18.687 min

|Chromatogram
1400 - 7 do publikacji £76 [manually integrated] LW381 UV_VIS_2 WVL:254 nm
1200 1 - 18.687
1000 1
= 8004
=g J
E
@ ]
S 600+
© ]
o
3
2 400
200
0 L ! L
_200_-| T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,687 319,783 1190.076 100,00 100,00 na.
Total: 319,783 1190,076 100,00 100,00
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1P NMR (162 MHz, Chloroform-c) § 1846, 18.15.
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'H NMR (400 MHz, Chloroform-d) & 7.53 (dd, J=39.7, 10.0 Hz, 1H), 7.2 — 7.10 (m, 65), 7.10— 7.00
(m, 2H), 5.35 (dd, J=30.3, 8.5 Hz, 1H), 4.73 — 4.59 (m, 2H), 4.59 — 4.49 (m, 1H), 3.89 — 3.68 (m, 1H),

3.66 — 346 (m, 1H), 2.59— 2.50 (m, 2H), 243 (4. J= 3.7 Hz, 6H), 2.41 — 2.21 (m, 2H), 2.09 (4. J=3.1 L0.40
Hz. 3H), 204 — 1.7 (m. 5H), 1.36 (d, J=19.1 Hz, 9H). 1.10 — 0.94 (m. 6H).
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(77) Boc-L-Met(O)-L-Pro-Val*(OPh-4-SCH:):
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Name: tert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-(methylsulfinyl)-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) o 18.37 (s, 27%), 18.16 (s, 19%), 17.94 (d, ] = 2.2 Hz, 52%).
H NMR (400 MHz, Chloroform-d) o 7.51 (dd, ] =33.7, 10.3 Hz, 1H, NH), 7.22 - 7.14 (m, 4H, 4xArH), 7.12
- 6.96 (m, 4H, 4xArH), 5.58 — 5.35 (m, 1H, NH), 4.77 — 4.44 (m, 3H, CHP, 2xCH), 3.77 — 3.38 (m, 2H, CH>),
2.93 - 2.68 (m, 2H, CH2), 2.69 — 2.51 (m, 3H, CHs), 2.44 (d, ] = 2.5 Hz, 6H, 2xSCH3), 2.42 - 2.20 (m, 2H,
0.5xCHz, CH), 2.20 - 1.77 (m, 5H, 2.5xCHz), 1.41 (s, 9H, Boc), 1.13 - 0.98 (m, 6H, 2xCH).

HRMS: CssHisN3OsPSs [M+Na]* calc. 764.2239 found 764.2211
HPLC: purity >99%; retention time 16.127 and 16.370 min

| Chromatogram |
1400 4 7l do publikacji #77 [manually integrated] LW334 UV_VIS_2 WVL:254 nm
12004
l 12 19¢'3%0
1000 |
= 800
= J
E
@ ]
g2 600
@ ]
e}
o)
wn 4
£ 400
200
o] |
_200_-| T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % Y% n.a.
1 16,127 173,711 1143549 52 21 50,35 na
2 16,370 158,999 1127 545 4779 49 65 na.
Total: 332,711 2271,093 100,00 100,00
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SIP NMR (162 MHz, Chloroform-d) & 18.37, 18.16, 17.94(d, J=22Hz).
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251 (m, 3H). 244 (4,7 =25 Hz, 6H). 242 2.20 (m, 2H). 2.20— 1.77 (m. 5H), 141 (s, 9H), 1.13— 0.98
(m, 6H).
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(78) Boc-L-Met(O)z-L-Pro- Val?(OPh-4-SCHjs)2
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Name: tert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-(methylsulfonyl)-1-oxobutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.19 (s, 42%), 17.79 (s, 58%).

'H NMR (400 MHz, Chloroform-d) o 7.29 (dd, ] =142.1, 10.3 Hz, 1H, NH), 7.23 - 7.14 (m, 4H, 4xArH),
7.09 - 6.95 (m, 4H, 4xArH), 5.51 (dd, ] =25.8, 8.4 Hz, 1H, NH), 4.85 — 4.44 (m, 3H, CHP, 2xCH), 3.77 - 3.51
(m, 2H, CH>), 3.19 — 2.99 (m, 2H, CH2), 2.87 (d, ] = 46.8 Hz, 3H, CHs), 2.47 — 2.42 (m, 6H, 2xSCH3), 2.43 -
2.11 (m, 3H, CHz, CH), 2.11 - 1.79 (m, 4H, 2xCH>), 1.41 (s, 9H, Boc), 1.11 - 0.98 (m, 6H, 2xCHs).

HRMS: Cs3HasN3OoPSs [M+H]* 758.2369 found 758.2386.

HPLC: purity >99%; retention time 16.750 and 17.007 min

| Chromatogram |
1200 4 7 do publikacji #78 [manually integrated] LW335 UV_VIS_2 WVL:254 nm
1 1-16,750
1 000 | 2-17.007
800
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- ]
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S 400+
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200
04 l l I
_200_| T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 16,750 177,842 1009,523 53,38 50,95 na.
2 17,007 155310 971,858 46 62 49 05 na.
Total: 333,152 1981,381 100,00 100,00
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- — 6.95 (m, 4H), 551 (dd, J= 258, 8.4 Hz, 1H), 485 4.4 (m, 3H), 3.77 — 351 (m, 2H), 3.19— 2.99 (m,
2H), 287 (. J = 46.8 Hz, 3H), 247 — 2.42 (m, 6H), 2.43 — 2.11 (m, 3H), 2.11— 1.79 (m, 4H), 141 (s,
9H), 1.11 - 0.98 (m, 6H).
I
f M ‘ |
| |
" L — L — Ly iy L, oy S L Wi
o 2 o w| % 52 o o g
a i~ — — ] 0O i + o '
‘ ‘ - : : ‘ ‘ - : : ‘ : - :
7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 30 25 2.0 15 1.0
f1 (ppm)
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(79) Boc-L-GIn-L-Pro-Val?(OPh-4-SCH3):
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Name: tert-butyl ((2S)-5-amino-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1,5-dioxopentan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.15 (s, 56%), 18.00 (s, 44%).

'H NMR (400 MHz, Chloroform-d) 0 7.52 (dd, ] =171.2, 10.2 Hz, 1H, NH), 7.23 - 6.44 (m, 10H, 8xArH,
NH>), 5.46 (dd, ] = 66.2, 8.2 Hz, 1H, NH), 4.84 — 4.38 (m, 3H, CHP, 2xCH), 3.74 — 3.33 (m, 2H, CH>), 2.52 -
2.35 (m, 8H, 2xSCHs, CH2), 2.35 —2.20 (m, 1H, CH), 2.15 - 1.82 (m, 6H, 3xCH>), 1.41 (d, ] =5.7 Hz, 9H,
Boc), 1.15-0.99 (m, 6H, 2xCHs).

HRMS: CssHoN4OsPS: [M+Na]* calc. 745.2471 found 745.2467

HPLC: purity >98%; retention time 15.847 and 16.103 min

|Chromatogram
1200 7l do publikacji #79 [manually integrated] LW386 UV_VIS_2 WVL:254 nm
1 1-15,847
1 000 | 12 - 16,103
800
g ]
E 6004
o ]
o
=
o
= ]
5 400+
2 |
200
- | &4-.1%357?
0 I 7 T
_200_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 15,847 182 632 1011,941 5223 49 95 na
2 16,103 161,153 970,643 46,09 47 91 na.
3 16,317 3,500 27 406 1,00 1,35 na.
4 16,517 2,360 16,113 0,67 0,80 n.a.
Total: 349,645 2026,103 100,00 100,00
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n o
31p NMR (162 MHz, Chloroform-) 5 18.15, 18.00. i
i) -0.050
9
y 2 _ F0.04 -0.045
; . / L0.03
L -0.040
! 0.02
Lo.ot -0.035
T 1 -0.00
& 3 -0.030
T T T T
182 18.1 18.0 179
f1 (ppm)
-0.025
-0.020
-0.015
-0.010
-0.005
g -0.000
A
i
55 1-0.005
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50
f1 (ppm)
[a]
= -0.45
o
[
(=]
[4
o
z
MAAARSEEn NS0y d 9888888555888 85 s ReNRTNRABEERTI TR B8 E8RRERETIRERYYRINEEE88838888 040
AN A S AN LA AL FENARA LN B A i i A R A A P A DL e e e Bl lhrdhrdirdh dirdirdirlirdied e e odg{ )
<nr —_— — o — —— —— i
D (m)
2.29 ~0.35
I (dd) I (m) H (dd) G (m) F (m) C(m) E (m) Ald) | [B (m)
7.52 7.03 5.46 467 3.54 2.44 1.99 1.41 | | 1.06
-0.30
'H NMR (400 MHz, CHLOROFORM-D) & 7.52 (dd, J=171.2, 102 Hz, 1H), 7.23 — 644 (m, 10H), 5.46
(dd,J =662, 82 Hz, 1H), 4.84 — 438 (m, 3H), 3.74— 3.33 (m, 2H), 2.52 — 2.35 (m, 8H), 2.35-2.20 (m,
1H). 215 — 1.82 (m, 6H), 141 (d..J =57 Hz, 9H), 1.15—0.99 (m, 6H).
0.25
-0.20
F0.15
-0.10
]
+0.05
I I
I i Wy { |
AN M A +0.00
! T ; ! . —_— —
R % 5 9 &
— o — ol —
T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
f1 (ppm)
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(80) Boc-D-GIn-L-Pro- Val?(OPh-4-SCHs)2
O
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Name: tert-butyl ((2R)-5-amino-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-1,5-dioxopentan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.38 (s, 53%), 18.18 (s, 47%).

1H NMR (400 MHz, Chloroform-d) d 7.46 (dd, ] = 44.0, 10.3 Hz, 1H, NH), 7.22 - 7.04 (m, 9H, 8xArH,
0.5xNH2z), 6.92 - 6.05 (m, 1H, 0.5xNH?), 5.64 (dd, ] = 44.7, 8.2 Hz, 1H, NH), 4.73 — 4.35 (m, 3H, CHP,
2xCH), 3.74 — 3.38 (m, 2H, CH>), 2.44 — 2.43 (m, 6H, 2xSCH), 2.41 - 2.29 (m, 3H, CHz, CH), 2.27 - 1.73 (m,

6H, 3xCHz), 1.38 (d, ] = 15.4 Hz, 9H, Boc), 1.09 - 0.94 (m, 6H, 2xCHs).
HRMS: CssHoN4OsPS: [M+Na]* calc. 745.2471 found 745.2472
HPLC: purity >99%; retention time 16.110 and 16.280 min

[Chrom atogram |
1100 - 73 do publikacji #80 [manually integrated] LW387 UV_VIS_2 WVL:254 nm
1000 ] 11- 16,110

] 12 - 16,280

875

750
2 6251
E ]
@ ]
= 500
5 )
2 ]
5 ]
2 3?5—:

250

125{

0 L =
_100_-| T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.

1 16,110 161,880 992 559 56,17 52 42 na

2 16,280 126,328 900,913 43 83 47 58 na.

Total: 288,209 1893 473 100,00 100,00
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1P NMR (162 MHz, Chloroform-) § 1838, 18.18. L0.023

18.38
18.18

<

-0.022
F0.021
i -0.020

3 — R
f / 0.015 L0.019

-0.018
J o010 -0.017

F0.016
(-0.005

~0.015

Lo.ooo ~0.014

053—

~0.013

0,47 —

e

T T
18.5 184 18.3 18.

~0.012
f1 (ppm)

F0.011
~0.010
~0.009
-0.008
-0.007
~0.006
~0.005
~0.004
-0.003
-0.002
~0.001

A0 1010 W Y000 AT 0 A 1T AN AN 0

~-0.001

e

--0.002

- 053
0.47

; ————— . ‘ : . ———— : . ‘ : . ———— . T : . ———
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 40 -50
f1 (ppm)

~0.70

25 CHLOROFORM-D

I
AEEEHHENAAHY A0S 3888855888 8888833R5 FHEYYITROYNRRANAMNRASBE8IRE T 5 & r0.65

£ (m) ~0.60

K(dd)| [3(m)| [T(m) H (dd) G (m) F(m) D (m) c(m) A(d)]| [B(m)| 035
746 || 7.11 || 6.79 5.64 455 358 243 1.99 138 | 1.01

~0.50

'H NMR (400 MHz, CHLOROFORM-D) & 746 (dd, J=44.0, 103 Hz, 1H), 7.22— 7.04 (m, 9H), 6.92 — 045
6.05 (m, 1H), 5.64 (dd, J =44.7, 8.2 Hz, 1H), 4.73 — 435 (m, 3H), 3.74 — 3.38 (m, 2H), 2.44 - 243 (m,

6H). 241 —229(m, 3H). 227 - 1.73 (m. 6H). 1.38 (d. J= 154 Hz, 9H). 1.09 - 0.94 (m. 6H). L0.40

-0.35
-0.30
~0.25
~0.20
~0.15
~0.10

~0.05

~0.00

--0.05

T
=

f1 (ppm)
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(81) Boc-L-Pro-L-Pro-Val?(OPh-4-SCH3):
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Name: fert-butyl (25)-2-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)pyrrolidine-1-carboxylate
3P NMR (162 MHz, Chloroform-d) d 18.78 (s, 62%), 18.17 (s, 26%), 18.06 (s, 12%).

1H NMR (400 MHz, Chloroform-d) d 7.22 — 6.74 (m, 9H, 8xArH, NH), 4.83 - 4.19 (m, 3H, CHP, 2xCH),
3.79 - 3.27 (m, 4H, 2xCHb>), 2.50 — 2.26 (m, 7H, 2xSCHs, CH), 2.25 — 1.54 (m, 8H, 4xCHb>), 1.47 - 1.36 (m,

9H, Boc), 1.13 - 0.95 (m, 6H, 2xCH).
HRMS: Cs3HisN3O7PS: [M+Na]* calc. 714.2412 found 714.2397
HPLC: purity >99%; retention time 17.957 and 18.187 min

|Chromatogram
900 - 7 do publikacji #31 [manually integrated] LW265 UV_VIS_2 WVL:254 nm
5 2-18,187
] - 17.957
750
625
2 500
E i
S 1
& 375
5] ]
§ i
250 ]
125 ]
04 JL
-100 . T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,957 171,868 781,102 54 03 47 97 na.
2 18,187 146,213 847,087 45 97 52 03 na.
Total: 318,082 1628,189 100,00 100,00
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APNMR (162 MHz, Chloroform-d) 6 1878, 1817 Brg
ks
Nl
® s 8 [
] o o0
i T oot
-0.008
-0.006
-0.004
o002
-0.000
g 2 g
T = T T T T T T = T = T
18.8 187 18.6 18.5 18.4 18.3 18.2 18.1
f1 (ppm)
L - |
989
o oo

-0.012

-0.011

-0.010

~0.009

-0.008

~0.007

~0.006

~0.005

~0.004

~0.003

~0.002

F0.001

~0.000

T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

T T T T T
10 0 -10 -20 -30 -40 -50

f1 (ppm)
2
b
[
Q
&
(3
S oQ
S 9
MR g aan a8l BEREREEYTeANAEREIAAYINEURRRSYBEERIBREIHNREBEICARRAARANGEES8IBHERES
R Bl AR Ikl dA L O Al i A R B r R N Y L R RN R A ARk Bl i Sl i Bl Brdhed i B R R e Rl A
G (m) A(m) B (m) F(m) E(m) D(m) | [C(m)
7.05 4.53 351 2.38 1.85 1.40 1.03
'H NMR (400 MHz, CHLOROFORM-D) § 7.22— 6.74 (mn, 9H), 483 — 419 (m, 3H), 3.79 — 327 (m,
4H), 2.50— 2.26 (m, TH), 2.25— 1.54 (m, §H), 147 - 136 (m, 9H), 1.13 - 0.95 (m, 6H).

I

I

1l

‘l

i 1l

?—v—v—,—'—l F

1 859

~-0.001

~0.20

~0.19

-0.18

r0.17

~0.16

r0.15

-0.14

r0.13

-0.12

r0.11

~0.10

-0.09

-0.08

-0.07

~0.06

~0.05

-0.04

~0.03

r0.02

-0.01

~0.00

--0.01

T T T T T T T T T T T T T T T T T T T T T T
72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 3.8 36 34 32 3.0 28 26 2
f1 (ppm)
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(82) Boc-L-Pip-L-Pro-Val?(OPh-4-SCHjs)2
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Name: tert-butyl (25)-2-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)piperidine-1-carboxylate
3P NMR (162 MHz, Chloroform-d) d 18.58 (s, 62%), 18.15 (s, 38%).

1H NMR (400 MHz, Chloroform-d) d 7.47 (s, 1H, NH), 7.22 — 6.97 (m, 8H, 8xArH), 5.13 - 4.39 (m, 3H,
CHP, 2xCH), 4.13 - 3.75 (m, 1H, 0.5xCHb), 3.75 — 3.32 (m, 3H, 1.5xCH>), 2.45 — 2.42 (m, 6H, 2xSCH), 2.41
—2.22 (m, 2H, 0.5xCHa, CH), 2.17 - 1.93 (m, 2H, CHz), 1.92 - 1.69 (m, 2H, CH2), 1.68 — 1.45 (m, 5H,

2.5xCH:), 1.42 (d, ] =7.0 Hz, 9H, Boc), 1.14 - 0.95 (m, 6H, 2xCHs).
HRMS: Ca:H1sN3O7PS2 [M+Na]* calc. 728.2569 found 728.2562
HPLC: purity >99%; retention time 19.393 min

|Chromatogram
2 000 - 73 do publikacji #82 [manually integrated)] LW266 UV_VIS_2 WVL:254 nm
11 - 19,393
1750
1500
1250 ]
=) ]
E ]
‘o 1000
%]
e ]
= ]
o 4
c 7504
w 4
2 ]
500
250
0 I |
W . .
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,393 332,232 1834 347 100,00 100,00 na.
Total: 332,232 1834,347 100,00 100,00
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“'P NMR (162 MHz, Chloroform-d) & 18.38, 18.15.
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1s1s
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+= | = L0.015
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e e 00
b il
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240
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0 (m) F(m)||G(s)
36 1.77 1.46
H (m) J(m) K(m)| |L(m) C () E (m) B(d) A(m)
7.12 4.66 3.81 3.44 243 1.98 142 1.06

'H NMR (400 MHz, Chloroform-a) & 7.47 (s, 1H), 7.22— 6.97 (m, 8H), 5.13 — 4.39 (m, 3H), 4.13—3.75
(e, 1ED), 3.75 — 332 (m. 3H), 245 — 2.42 (m. 6H), 2.41 — 222 (m, 2H),2.17— 1.93 (m, 2H), 1.92— 1.69
(m, 2E), 1.68 — 145 (m. SH), 142 (d..J =7.0 Hz, 9H). 1.14 - 0.95 (m. 6H).

T T T T T T T T T T T T
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(83) Boc-D-Pip-L-Pro- Val*(OPh-4-SCH5):
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Name: tert-butyl (2R)-2-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)piperidine-1-carboxylate

3P NMR (162 MHz, Chloroform-d) d 18.78 (s, 61%), 18.24 (s, 39%).

H NMR (400 MHz, Chloroform-d) o 7.69 — 7.25 (m, 1H, NH), 7.23 - 6.96 (m, 8H, 8xArH), 4.93 — 4.41 (m,
3H, CHP, 2xCH), 4.07 — 2.93 (m, 4H, 2xCH>), 2.49 — 2.41 (m, 6H, 2xSCHs), 2.41 —2.11 (m, 2H, 0.5xCHo,
CH), 2.10 - 1.80 (m, 4H, 2xCH>), 1.80 — 1.43 (m, 5H, 2.5xCH?>), 1.39 (d, ] = 5.4 Hz, 9H, Boc), 1.16 — 0.97 (m,
6H, 2xCHs).

HRMS: C3:HasN3O7PS: [M+Na]* calc. 728.2569 found 728.2559

HPLC: purity >99%; retention time 19.637 min

|Chromatogram

1800 4 3 do publikacji #83 [manually integrated)] LW398 UV VIS 2 WVL:254 nm
] 11 -19,637
1500 4
1250
2 1000 ]
E
8 4
& 750
=}
§ ]
500
250
0 | J_L
_200_-\ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
00 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,637 295 547 1580.758 100,00 100,00 na.
Total: 295,547 1580,758 100,00 100,00
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1P NMR (162 MHz, Chloroform-) § 18.78, 18.24.
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F(m) C(m)
2.30 1.63
1(m)| [I{m) H (m) G (m) E(m) D (m) B(d)| |A(m)
7.42 7.10 4.66 3.48 2.43 1.94 1.39 1.05
'H NMR (400 MHz, CHLOROFORM-D) & 7.69 — 7.25 (m, 1H), 7.23 - 6.96 (m, 8H), 4.93 — 441 (m,
3H), 4.07 - 2.93 (m, 4H). 2.49 - 241 (m. 6H), 241 — 2.11 (m, 2H), 2.10— 1.80 (m. 4H). 1.80 — 1.43 (m,
5H), 1.39(d, J=54Hz, 0H), 1.16 — 0.97 (m, 6H).
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(84) Boc-L-Nip-L-Pro- Val*(OPh-4-SCH5):
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Name: fert-butyl (35)-3-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)piperidine-1-carboxylate

3P NMR (162 MHz, Chloroform-d) d 18.61 (s, 63%), 18.20 (s, 37%).

'H NMR (400 MHz, Chloroform-d) d 7.72 (t, ] =9.9 Hz, 1H, NH), 7.24 — 6.96 (m, 8H, 8xArH), 4.81 —4.51
(m, 2H, CHP, CH), 4.31 - 3.86 (m, 2H, CH, 0.5xCH>), 3.76 — 3.33 (m, 2H, CH2), 2.71 - 2.45 (m, 3H, CH,
CH), 2.45 - 2.41 (m, 6H, 2xSCH3), 2.41 —2.23 (m, 2H, CH2), 2.23 - 1.59 (m, 6H, 3xCH>), 1.48 — 1.28 (m, 10H,
Boc, 0.5xCHz), 1.12 — 0.94 (m, 6H, 2xCHs).

HRMS: C3:HsN3O7PS: [M+Na]* calc. 728.2569 found 728.2551

HPLC: purity >99%; retention time 18.507 and 18.693 min

|Chromatogram
1000 - 3 do publikacji #34 [manually integrated] LW399 UV_VIS_2 WVL:254 nm
] 1-18,507
8751
7501
_ 625'_ 12 - 18,693
= 4
E ]
o 900
&
e ]
5 ]
o 4
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w 4
2 ]
250 1
125
04 k — |
_100_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Y% Y% n.a.
1 18,507 201,725 933,655 65,80 61,67 na.
2 18,693 104,834 580,257 3420 s na.
Total: 306,558 1513,912 100,00 100,00
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1P NMR (162 MHz, Chloroform o) & 18 61 18 20 @ o
Y
~0.010
3 2
g &]’ 10.008
/ /"’ ~0.009
! F -0.006
10.004 ~0.008
|
10.002
-0.007
T " |0.000
i 5
| 3 : | : 3 : -0.006
187 186 185 184 183 182 18.1
f1 (ppm)
0.005
-0.004
0.003
0.002
0.001
+0.000
A -0.001
25
[=N=]
e T T S S T T R
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 40 50
f1 (ppm)
5 _
=
[4
T
o
g 050
ARHHAARAS8ann 80N 8888 8RR REB S0 RTIUREAPYYIIREIACIGBURARGNEYIYIIRAARASESSLERGERR
R S R UMM M I R ] K i i R o e S e o | QIR e i e i Rt o ek i e
\/ )JJJ—'J“J"“J"“J"—‘—J—J—hﬁﬁah"“'"“'"“;1:‘“""1‘;“-"“"“—‘—‘:‘—ﬁah‘-\s,g/ 045
D (m)
2.57
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E (m)
"H NMR (400 MHz, CHLOROFORM-D) & 7.72 (t. J = 9.9 Hz, 1H), 7.24 — 6.96 (m, §H), 4.81— 451 (m, 232 r0.35
2H), 4.31— 3.86 (m, 2ZH), 3.76—3.33 (m., 2H), 2.71 — 2.45 (m, 3H), 245 - 241 (m_ 6H), 241 — 2.23 (m,
2H),2.23— 1.59 (m, 6H). 148 — 1.28 (m_ 10H). 1.12— 0.94 (m_ 6H).
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(85) Boc-D-Nip-L-Pro- Val?(OPh-4-SCHs)2

Ol{ i oMy \OO )

Name: fert-butyl (3R)-3-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)piperidine-1-carboxylate
3P NMR (162 MHz, Chloroform-d) d 18.42 (s, 64%), 18.16 (s, 36%).

'H NMR (400 MHz, Chloroform-d) d 7.66 (dd, ] =23.5, 10.3 Hz, 1H, NH), 7.23 - 6.95 (m, 8H, 8xArH), 4.77
—-4.52 (m, 2H, CHP, CH), 4.22 - 3.92 (m, 2H, 0.5xCH>, CH), 3.55 - 3.34 (m, 2H, CH>), 2.98 — 2.47 (m, 2H,
CH>), 2.46 —2.42 (m, 6H, 2xSCH3), 2.42 — 2.22 (m, 3H, CH>, CH), 2.20 - 1.68 (m, 4H, 2xCH>), 1.68 — 1.47
(m, 2H, CH2), 1.44 (d, ] = 5.3 Hz, 9H, Boc), 1.39 - 1.23 (m, 1H, 0.5xCH>), 1.12 — 0.93 (m, 6H, 2xCH3).
HRMS: C3:HsN3O7PS: [M+Na]* calc. 728.2569 found 728.2559
HPLC: purity >99%; retention time 18.417 and 18.743 min

|Chromatogram
900 - % do publikacji #85 [manually integrated] LW400 UV_VIS_2 WVL:254 nm
] 1218473
750
625
< 500
E i
a4} 4
5] -
& 375 ]
o]
§ i
250
125
04 JL -~
_1 00 : T T T T T T 1
0,0 50 10,0 150 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 18,417 183,706 801,197 55,23 50,25 na.
2 18,743 148,924 793,146 44 77 49 75 na.
Total: 332,631 1594,343 100,00 100,00
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3P NMR (162 MHz, Chloroform—d) & 18.42, 18.16.
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452 (m, 2H), 4.22-3.92 (m, 2H), 3.55— 3.34 (m, 2H), 2.98 - 247 (m, 2H), 246 — 2.42 (m, 6H), 242 —
222 (m. 3H), 220 - 1.68 (m, 4H). 1 68— 1.47 (m, 2H), 1.44 (d.J= 5.3 Hz. 9H). 1.39 - 1.23 (m. 1H). 1.12
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(86) Boc-1,4-cis-ACHC-L-Pro-Val?(OPh-4-SCHs):
H

1?;N\( \ N;,ij.J\N\j\/P:O/@S\
(i Hgo
|0

Name: fert-butyl ((1R,4s)-4-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)cyclohexyl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.01 (s, 48%), 17.96 (s, 52%).

'H NMR (400 MHz, Chloroform-d) d 7.53 (dd, ] =30.1, 10.4 Hz, 1H, NH), 7.22 - 6.89 (m, 8H, 8xArH), 4.84
—4.47 (m, 2H, NH, CHP), 3.88 - 3.39 (m, 3H, CH, CHz), 2.45 - 2.42 (m, 6H, 2xSCH3), 2.42 — 1.46 (m, 15H,
6xCH>, 3xCH), 1.43 (s, 9H, Boc), 1.16 — 0.95 (m, 6H, 2xCHs).

HRMS: CssHs0NsO7PS: [M+Na]* calc. 742.2725 found 742.2712

HPLC: purity >99%; retention time 18.063 min

|Chromatogram |
1 800 - 7 do publikacji #86 [manually integrated] LW367 UV_VIS_2 WVL:254 nm
] 11 - 18,063
1500 4
1250
2 1000
E 1
@ 4
=] 4
& 7501
é ]
2 i
500
250
0] l | L
_200_-| T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 18,063 341,633 1520614 100,00 100,00 na.
Total: 341,633 1520,614 100,00 100,00
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. 0.026
3P NMR (162 MHz, CHLOROFORM-D) § 18.01, 17.96.
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'H NMR (400 MHz, CHLOROFORM.-D) & 753 (dd, J= 30.1, 104 Hz, 1H), 722 6.89 (m, 8H), 4 84—
447 (m, 2H), 3.88 — 339 (m, 3H), 2,45 — 242 (m_ 6H), 242 — 1.46 (m, 15H), 143 (s, 9H), 1.16— 0.95 (m, 045
6H). Lo.

~0.40
F0.35
~0.30
F0.25
~0.20
F0.15

~0.10

-0.05

~0.00

~-0.05

179



(87) Boc-1,4-trans-ACHC-L-Pro-Val?(OPh-4-SCH3):

s e

H

oﬁ;NMQ\(O
R

Name: fert-butyl ((1S,4r)-4-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

N

-

P\

H g O :
S/

methylpropyl)carbamoyl)pyrrolidine-1-carbonyl)cyclohexyl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.70 (s, 49%), 18.15 (s, 51%).

'H NMR (400 MHz, Chloroform-d) d 1H NMR (400 MHz, CHLOROFORM-D) 5 7.75 (d, ] =10.3 Hz, 1H,
NH), 7.21 - 6.94 (m, 8H, 8xArH), 4.78 - 4.30 (m, 2H, NH, CHP), 3.69 - 3.17 (m, 3H, CHz, CH), 2.49 - 2.41
(m, 6H), 2.41 - 1.50 (m, 15H, 6xCH>, 3xCH), 1.43 (s, 9H, Boc), 1.09 - 0.91 (m, 6H, 2xCHs).
HRMS: CssHs0N3O7PS2 [M+Na]* calc. 742.2725 found 742.2707
HPLC: purity >99%; retention time 17.807 min

|Chromatogram
2 500 - 73 do publikacji #87 [manually integrated)] LW368 UV_VIS_2 WVL:254 nm
] 1-17,807
2 000
1 500 +
= ]
<
E
P ]
£ 1000
1]
] ]
5
w
2 ]
500
ol |
-500- =—; — - — - ; 1
0,0 5.0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 17,807 588,010 2241698 100,00 100,00 n.a.
Total: 588,010 2241,698 100,00 100,00
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SIPNME (162 MHz. Chloroform—d) & 1870, 18 15 =4
od o
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035
030
025
020
015
0.10
F0.05
i e
i ' ! ‘ -0.00
'—r—{ I—-—[—< Hrt ,.‘_ = I—'—O
= 3 2 Z 5 &
* o 2 = b P
T T T T T T T T T T T T
6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

181



(88) Boc-L-Cpg-L-Pro-Val*(OPh-4-SCHs):

o

/; \O
:: \S/

Name: tert-butyl ((1S)-2-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-cyclopentyl-2-oxoethyl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.36 (s, 48%), 17.98 (s, 52%).

H NMR (400 MHz, Chloroform-d) d 7.34 — 7.25 (m, 1H, NH), 7.23 - 7.13 (m, 4H, 4xArH), 7.13 - 7.02 (m,
4H, 4xArH), 5.35 (dd, ] =30.9, 8.9 Hz, 1H, NH), 4.79 — 4.69 (m, 1H, CHP), 4.69 — 4.46 (m, 1H, CH), 4.40 -
4.27 (m, 1H, CH), 3.88 - 3.77 (m, 1H, 0.5xCH>), 3.69 — 3.53 (m, 1H, 0.5xCH>), 2.43 (d, ] = 1.2 Hz, 6H,
2xSCHs), 2.42 - 2.16 (m, 2H, 2xCH), 2.16 — 1.82 (m, 4H, 2xCH2), 1.74 — 1.58 (m, 3H, 1.5xCH2), 1.57 — 1.45
(m, 2H, CH-2), 1.40 (d, ] =2.3 Hz, 9H, Boc), 1.38 — 1.22 (m, 3H, 1.5xCH2), 1.11 - 0.99 (m, 6H, 2xCHs).
HRMS: CssHs0NsO7PS2 [M+Na]* calc. 742.2725 found 742.2720
HPLC: purity >99%; retention time 19.760 min

|Chromatogram
1400 4 7 do publikacji #38 [manually integrated] LW372 UV_VIS_2 WVL:254 nm
i 1-19,760
1200 -
1000 -
= 800
< j
E
P |
S 600
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o
o)
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2 4004
200
U—- L | >
_200_-| T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,760 312,769 1292 252 100,00 100,00 na.
Total: 312,769 1292,252 100,00 100,00
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1P NMR (162 MHz. Chioroform-d) & 1836, 17.98. § 8 r0.085
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4H), 535 (dd,J=30.9, $.9 Hz, 1H), 4.79 — 4.60 (m, 1H), 4.69 — 4.46 (m, 1H), 4.40— 427 (m, 1H), 3.8 —
3,77 (m, 1H), 3.69— 3.53 (m, 1H), 2.43 (d, J = 1.2 Hz, 6H), 242 — 2.16 (m, 2H), 2.16 — 1.82 (m, 4H), 1.74 Los
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(89) Boc-L-Phg-L-Pro-Val*(OPh-4-SCHs):

Lo ey LU
(@)
)40 ” N\,)J\NKP:O
i Hgo
T

Name: fert-butyl ((15)-2-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-2-oxo-1-phenylethyl)carbamate

%P NMR (162 MHz, Chloroform-d) d 18.39 (d, ] = 4.2 Hz, 45%), 18.21 (s, 19%), 17.98 (s, 36%).

1H NMR (400 MHz, Chloroform-d) d 7.62 — 7.25 (m, 5H, 4xArH, NH), 7.22 - 7.11 (m, 6H, 6xArH), 7.11 —
6.96 (m, 3H, 3xArH), 5.92 - 5.72 (m, 1H, NH), 5.40 (dd, ] = 31.5, 7.2 Hz, 1H, CH), 4.78 — 4.51 (m, 2H, CHP,
CH), 3.76 — 3.53 (m, 1H, 0.5xCH2), 3.34 — 3.01 (m, 1H, 0.5xCHba), 2.46 — 2.40 (m, 6H, 2xSCH), 2.40 — 2.13
(m, 2H, 0.5xCH2, CH), 2.03 — 1.62 (m, 3H, 1.5xCH>), 1.45 — 1.31 (m, 9H, Boc), 1.13 — 0.85 (m, 6H, 2xCHs).

HRMS: CssH1sN3O7PS: [M+Na]* calc. 750.2412 found 750.2407
HPLC: purity >99%; retention time 19.180 min

|Chromatogram
1 600 - 73 do publikacji #89 [manually integrated)] LW386 UV_VIS_2 WVL:254 nm
] 1-19,180
1400 |
1200
1000
5 ]
< ]
£ 800
[4v} 4
%]
e l
_g 4
E 600—_
< ]
400
200
o] L |
_ZOO:I T T T T T 1
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,180 334, 417 1437 657 100,00 100,00 na.
Total: 334,417 1437,657 100,00 100,00
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(90) Boc-D-Phg-L-Pro- Val?(OPh-4-SCHs)2

/@/S\
H g o
[j\s/

Name: fert-butyl ((1R)-2-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

U

methylpropyl)carbamoyl)pyrrolidin-1-yl)-2-oxo-1-phenylethyl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.46(s, 61%), 18.28 (s, 39%).

'H NMR (400 MHz, Chloroform-d) 0 7.65 - 7.42 (m, 1H, NH), 7.42 - 7.27 (m, 5H, 5xArH), 7.22 - 7.14 (m,
6H, 6xArH), 7.13 - 7.03 (m, 2H, 2xArH), 5.77 (dd, ] = 18.9, 7.6 Hz, 1H, NH), 5.40 (dd, ] =37.6, 7.5 Hz, 1H,
CH), 4.79 — 4.64 (m, 1H, CHP), 4.64 — 4.50 (m, 1H, CH), 3.77 - 3.53 (m, 1H, 0.5xCH2), 3.23 —2.95 (m, 1H,
0.5xCH2), 2.49 - 2.42 (m, 6H, 2xSCH3), 2.42 - 1.86 (m, 3H, CH>, CH), 1.86 —1.59 (m, 2H, CH>), 1.41 - 1.30
(m, 9H, Boc), 1.13 - 0.91 (m, 6H, 2xCH3).
HRMS: C3H1sN3O7PS2 [M+Na]* calc. 750.2412 found 750.2410
HPLC: purity >99%; retention time 19.143 and 19.380 min

|Chromatogram
1200 - 3 do publikacji #90 [manually integrated] LW397 UV_WVIS_2 WVL:254 nm
] 1-19,143
1000
1 2-19,380
800
g ]
E 6004
° ]
&
=
o
z ]
5 400
g 4
2004
0 | _|T
-200 -, : — - — = ; :
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,143 177,972 1034,360 58,38 55,93 na.
2 19,380 126,870 814 931 41,62 44 07 na.
Total: 304,843 1849,291 100,00 100,00
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1P NMR (162 MHz. Chloroform-d) & 1846, 18.28.
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F035
0(m) 'H NMR (400 MHz, CHLOROFORM-D) & 7.65 - 742 (m, 1H), 742— 7.27 (m, 5H), 7.22 - 7.14 (m,
7.07 6H). 7.13 — 7.03 (m. 2H), 5.77 (dd.J = 18.9, 7.6 Hz, 1H), 5.40 (dd.J =376, 7.5 Hz, 1H), 479 — 464 (m,
1H). 4.64—4.50 (m_ 1H). 3.77 — 3.53 (m, 1H). 3.23 — 2.95 (m. 1H), 249 — 2.42 (m, 6H), 242 — 186 (m,
3H), 1.86— 1.59 (m, 2H), 1.41 — 1.30 (m, SH), 1.13 - 0.91 (m, 6H). 030
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0.15
0.10
I
|
0.05
|
AR 1 I S i A 1o M -0.00
e o T I q
€ 598 @ o aog 2 o o
=1 1516 i s S S o S S I L-0.05
T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 45 40 35 3.0 2.5
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(91) Boc-L-Chg-L-Pro-Val*(OPh-4-SCHs):

Lo ey L
(o]
%O H N\)J\NKP/O
i Hgo
|0

Name: fert-butyl ((15)-2-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-cyclohexyl-2-oxoethyl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.39 (s, 46%), 17.90 (s, 54%).

'H NMR (400 MHz, Chloroform-d) 0 7.35 (dd, ] =35.8, 10.1 Hz, 1H, NH), 7.23 - 7.02 (m, 8H, 8xArH), 5.35
(dd, J=19.6,9.2 Hz, 1H, NH), 4.79 — 4.68 (m, 1H, CHP), 4.68 — 4.47 (m, 1H, CH), 4.30 — 4.21 (m, 1H, CH),
3.86 —3.74 (m, 1H, 0.5xCH2), 3.67 — 3.55 (m, 1H, 0.5xCH>), 2.47 — 2.42 (m, 6H, 2xSCH3), 2.42 —2.30 (m, 1H,
CH), 2.30 - 1.98 (m, 3H, CH>, CH), 1.98 —1.47 (m, 7H, 3.5xCH>), 1.41 (s, 9H, Boc), 1.26 — 0.86 (m, 11H,
2xCHs, 2.5xCHz).

HRMS: C3Hs2N307PS2 [M+Na]* calc. 756.2882 found 756.2870

HPLC: purity >99%; retention time 20.460 min

|Chromatogram |
2 500 - 73 do publikacji #91 [manually integrated)] LW373 UV_VIS_2 WVL:254 nm
] 2 - 20,460
2 000
1 500 +
= ]
<
E
Py ]
£ 1000
o
] ]
S
wy
2 ]
500
1 | J1 - 20,233
04 T 7
_500_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5.0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,233 0,614 7,025 0,19 0,31 na.
2 20,460 320,174 2254 333 99 81 99 69 na.
Total: 329,789 2261,359 100,00 100,00
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P NMR (162 MHz Chloroform-d) & 1839, 17.90. %8
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(dd, J=19.6,92 Hz, 1H), 479 - 4.68 (m, 1H), 4.68 — 447 (m, 1H), 430 - 421 (m, 1H),3.86 - 3.74 (m,
1H), 3.67 - 3.55 (m, 1H), 2.47 — 2.42 (m, 6H), 2.42— 2.30 (m, 1H), 2.30— 1.98 (m, 3H), 1.98 — 147 (m,
7H), 141 (s, 9H). 126 - 0.86 (m, 11H).
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(92) Boc-D-Chg-L-Pro-Val?(OPh-4-SCHs):

O

Name: fert-butyl ((1R)-2-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-cyclohexyl-2-oxoethyl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.19 (s, 55%), 18.04 (s, 45%).

'H NMR (400 MHz, Chloroform-d) 0 7.54 (dd, ] =112.7, 10.2 Hz, 1H, NH), 7.23 - 7.15 (m, 4H, 4xArH),
7.14 - 6.96 (m, 4H, 4xArH), 5.37 - 5.25 (m, 1H, NH), 4.77 — 4.64 (m, 1H, CHP), 4.59 (dd, ] =26.1, 8.1 Hz,
1H, CH), 4.34 - 4.17 (m, 1H, CH), 3.95 - 3.82 (m, 1H, 0.5xCH2), 3.62 — 3.46 (m, 1H, 0.5xCH>), 2.43 (d, ] =3.1
Hz, 6H, 2xSCH3), 2.40 — 2.24 (m, 1H, CH), 2.24 - 1.94 (m, 2H, 0.5xCH:, CH), 1.94 — 1.52 (m, 8H, 4xCH2>),
1.46 - 1.30 (m, 9H, Boc), 1.29 — 0.93 (m, 11H, 2xCHs3, 2.5xCHo>).

HRMS: C3Hs2N307PS2 [M+Na]* calc. 756.2882 found 756.2872

HPLC: purity >99%; retention time 20.387 min

|Chromatogram |
1600 4 @ do publikacji #92 [manually integrated] LW374 UV_VIS_2 WVL:254 nm
1400 | 120,387
1200
1000
5 ]
<< i
E 800
@ ]
%]
e ]
g 4
S 600
= ]
2 ]
400
200 h
o] | |
_200:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,387 280,330 1377415 100,00 100,00 na.
Total: 280,330 1377,415 100,00 100,00
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31 ’ o T
P NMR (162 MHz. Chloroform-d) & 18.19. 18.04. - ; 1 0.060
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(93) Boc-L-Phe-L-Pro-Val?(OPh-4-SCH5):

Lo~ o
O
)(0 H N\_)J\N\)\/P:o
<;’,; H g ©
Tl

Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxo-3-phenylpropan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.43 (s, 44%), 18.02 (s, 56%).

H NMR (400 MHz, Chloroform-d) 0 7.69 (dd, ] =51.4, 9.7 Hz, 1H, NH), 7.33 - 7.22 (m, 2H, 2xArH), 7.22
—7.16 (m, 5H, 5xArH), 7.15 - 7.04 (m, 6H, 6xArH), 5.32 (dd, ] =57.6, 8.4 Hz, 1H, NH), 4.84 — 4.45 (m, 3H,
CHP, 2xCH), 3.76 — 3.58 (m, 1H, 0.5xCH>), 3.48 — 3.17 (m, 1H, 0.5xCH2), 3.12 — 2.82 (m, 1H, 0.5xCH>), 2.82
—-2.56 (m, 1H, 0.5xCH-2), 2.43 (d, ] = 7.7 Hz, 6H, 2xSCH3s), 2.40 - 2.32 (m, 2H, 0.5xCH>, CH), 2.11 - 1.82 (m,
3H, 1.5xCH?2), 1.41 - 1.28 (m, 9H, Boc), 1.16 — 1.02 (m, 6H, 2xCHs).

HRMS: Cs7yH1sN3O7PS2 [M+Na]* calc. 764.2569 found 764.2561

HPLC: purity >99%; retention time 19.247 and 19.457 min

|Chromatogram |
1 600 - 7 do publikacji #93 [manually integrated] LW260 UV_VIS_2 WVL:254 nm
1400 4 17 192447
1200 -
1 000 -
3
<
E 800/
o
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2 ]
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200
0 L 1He
_200_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,247 209,024 1387,055 51,91 50,45 na.
2 19,457 193614 1362 307 4809 49 55 na.
Total: 402,639 2749,362 100,00 100,00
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(94) Boc-D-Phe-L-Pro- Val?(OPh-4-SCH3):

IO
P/O
::\S/

Name: tert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxo-3-phenylpropan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.38 (s, 56%), 18.17 (s, 44%).

CF N

X

g o

1H NMR (400 MHz, Chloroform-d) & 7.53 (dd, J = 109.7, 10.2 Hz, 1H, NH), 7.31 - 7.25 (m, 2H, 2xArH),
7.24 - 7.09 (m, 9H, 9xArH), 7.09 — 6.98 (m, 2H, 2xArH), 5.38 (d, ] = 7.9 Hz, 1H, NH), 4.71 — 4.49 (m, 2H,
CHP, CH), 4.49 - 4.31 (m, 1H, CH), 3.58 — 3.39 (m, 1H, 0.5xCHb>), 3.05 — 2.90 (m, 2H, CH>), 2.62 — 2.47 (m,
1H, 0.5xCHbz), 2.47 — 2.41 (m, 6H, 2xSCH3), 2.41 — 2.28 (m, 1H, CH), 2.20 — 2.00 (m, 1H, 0.5xCH-), 1.90 —

1.39 (m, 3H, 1.5xCHz), 1.35 (d, ] = 17.6 Hz, 9H, Boc), 1.14 — 0.92 (m, 6H, 2xCHa).

HRMS: Cs7H1sN3O7PS2 [M+Na]* calc. 764.2569 found 764.2543
HPLC: purity >99%; retention time 19.477 min

|Chromatogram
1600 - 7 do publikacji #94 [manually integrated] LW393 UV_VIS_2 WVL:254 nm
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Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,477 353,427 1453 217 100,00 100,00 n.a.
Total: 353,427 1453,217 100,00 100,00

194




3IP NMR (162 MHz, Chloroform-</} 1838, 18.17. Ao
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(95) Boc-L-Cha-L-Pro-Val?(OPh-4-SCHs):

Lo ey O
(@)
)(0 H N\')J\I\F/\/P:O
(i Hygo
T

Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-cyclohexyl-1-oxopropan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.34 (s, 49%), 17.96 (s, 51%).

'H NMR (400 MHz, Chloroform-d) 0 7.40 (dd, ] =34.9, 10.8 Hz, 1H, NH), 7.22 - 7.15 (m, 4H, 4xArH), 7.15
—6.99 (m, 4H, 4xArH), 5.23 (dd, ] =45.7, 8.8 Hz, 1H, NH), 4.78 — 4.36 (m, 3H, CHP, 2xCH), 3.78 — 3.63 (m,
1H, 0.5xCH>), 3.58 — 3.41 (m, 1H, 0.5xCH>), 2.45 — 2.40 (m, 6H, 2xSCH3), 2.40 — 2.32 (m, 1H, CH), 2.19 -
1.89 (m, 3H, 1.5xCH-2), 1.89 - 1.79 (m, 1H, CH), 1.79 - 1.51 (m, 4H, 2xCH>), 1.41 (d, ] = 1.5 Hz, 9H, Boc),
1.40 - 1.09 (m, 7H, 3.5xCH2), 1.08 — 0.96 (m, 6H, 2xCHs), 0.95 - 0.57 (m, 2H, CH>).

HRMS: Cs7Hs4N307PS2 [M+Na]* cale. 770.3038 found 770.3029

HPLC: purity >97%; retention time 21.160 min

|Chromatogram |
5000 7 do publikacji #95 [manually integrated] LW261 UV_VIS_2 WVL:254 nm
] 3-21,160
1750
1500
1 250
= ]
£
‘o 1000
%]
c
T ]
o 4
& 7504
w 4
2 ]
500 |
250
0] | i il
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 14,073 3,541 28,252 1,04 1,45 na.
2 14,217 3,477 24 990 1,02 1,28 na.
3 21,160 333,703 1894 451 97 .94 9727 na.
Total: 340,722 1947,693 100,00 100,00
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1P NMR (162 MHz, Chloroform-c) § 18.34. 17.96.

r0.10

-0.08
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T
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240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 20 30 40 50
f1 (ppm)
o
=
o
[
(=]
[4
g
5
HOAann a8 0885888853888 8RRRRRIGYYIIREUERETIUECRBRBYIIRANRARNANANASESI00NE 8828888588
N N NS s A A B A L R R R AR bk R e R SRl e Rk R AR R R -
IS frp— _— e o W
B (m) H (m) J(m) L (m) N(d)| [P(m)
7.06 3.50 2.35 1.84 1.41 1.02
A(m) D (dd) E(m) G (m) I(m)| [K(m)| [M(m)| |[O(m)| |Q(m)
7.18 5.23 450 3.69 242 2.04 162 1.22 0.81
'H NMR (400 MHz, CHLOROFORM-D) & 740 (dd, J=349, 108 Hz, 1H), 7.22— 7.15 (m, 4H), 7.15—
6.99 (m, 4H), 5.23 (dd,J =45.7, 88 Hz, 1H), 4.78 — 436 (m, 3H), 3.78— 3.63 (m, 1H),3.58— 3.41 (m,
1H), 2.45 — 240 (m, 6E1), 240 — 232 (m, 15D, 2.19 — 1.89 (m, 3H), 1.89— 1.79 (m, 1H), 1.79— 1.51 (m,
4H), 141 (d. J= 1.5 Hz, 9H). 1.40— 1.09 (m, 7H). 1.08 — 0.96 (m. 6H). 0.95— 0.57 (m. 2ET).
1
o = L e ot S L A A [ S
485 i< 5 2o TN 8 o o o ¥ o w
=3 - & =1 i =] — o o~ [ — o+ o ) 0 —
T T T T T T T T T T T T T
7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 10
f1 (ppm)
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(96) Boc-L-HPhe-L-Pro-Val?(OPh-4-SCH3):

/>4233&\H Nfi/ii
CF N

/; \O
:: \S/

Name: fert-butyl ((25)-1-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxo-4-phenylbutan-2-yl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.52 (s, 51%), 18.00 (s, 49%).

o)

/@/S\
o)
P

1H NMR (400 MHz, Chloroform-d) d 7.33 - 7.25 (m, 1H, NH), 7.24 - 6.90 (m, 13H, 13xArH), 5.32 (dd, J =
49.3, 8.9 Hz, 1H, NH), 4.75 — 4.30 (m, 3H, CHP, 2xCH), 3.57 - 3.41 (m, 1H, 0.5xCHz), 3.33 - 3.11 (m, 1H,
0.5xCHba), 2.79 — 2.49 (m, 2H, CH>), 2.43 (dd, J = 5.9, 2.3 Hz, 6H, 2xSCH3), 2.40 — 2.06 (m, 2H, 0.5xCHz,

CH), 2.06 — 1.69 (m, 5H, 2.5xCH2), 1.43 (s, 9H, Boc), 1.11 — 0.94 (m, 6H, 2xCHs).

HRMS: CssHs0N3O7PS2 [M+Na]* calc. 778.2725 found 778.2719
HPLC: purity >99%; retention time 19.787 and 19.957 min

|Chromatogram |
1000 - 7 do publikacji #96 [manually integrated] LW394 UV_VIS_2 WVL:254 nm
1-19,787
875
] 12 -19,957
7501
625
) ]
E ]
‘o 9004
o
e ]
5 ]
o 4
o 3754
w 4
2 ]
250
125 J
0] -
-100 ! — —————— . . '
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,787 175,170 912,891 60,14 53,11 na.
2 19,957 116,122 805,910 39,86 46,89 na
Total: 291,291 1718,802 100,00 100,00
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~0.05

1P NMR (162 MHz, Chloroform-d) & 18.52, 18.00. 5 §
N
5] 2
e & T —
f f 1-0.02
1
I-0.01
T I -0.00
L s
g g5
T
186 184 182  18.0 178
f1 (ppm)
Al ™
X e AL A A PO A T g L p o 0 o o s A g, ot oy ot
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e
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AR AARRA2EE9 A Indda9338855588 8380800 REBERITUIRRNARIBHIIREHRAITHASES 88388888
F N e e e B e R T T R T i e g o o o = e e
B e ——— R S S ]
N (m) H (m) E (dd)
7.27 3.48 2.43
M (m) K (dd) 1 (m) G (m) F(m)|[D(m) C (m) B(s) A (m)
7.08 5.32 4.57 3.22 264 || 232 1.86 1.43 1.03
'H NMR (400 MHz, CHLOROFORM-D) § 7.33 — 7.25 (m, 1H), 7.24 — 6.90 (m, 13H), 5.32 (dd,J =
493,89 Hz. 1H).4 75— 430 (m. 3H). 3.57 = 341 (m, 1H). 333 - 3.11 (m. 1H). 279 - 249 (m, 2H). 243
(dd, J=59,23 Hz, 6H), 240— 2.06 (m, 2H), 206 —1.69 (m, 5H). 143 (s, 9H), 1.11 — 094 (m_ 6H).
|
I 11
I i
|
lﬂ p M ol MM Ay UL IRA
™ i | ——— L A R B s
8 3 = & & & g o = S a 8
— — o il [=] o ™ w0 ™ L oo D
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
74 72 7.0 68 66 64 62 6.0 58 56 54 52 50 48 46 44 42 40 38 3.6 34 32 30 28 26 24 22 20 18 16 14 12 10

f1 (ppm)
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(97) Boc-D-HPhe-L-Pro-Val?’(OPh-4-SCHz3):

())L:" o) ~ /©/S\
O
)40 H/\Z\.)J\Nj\P:o
f H go

oW

Name: fert-butyl ((2R)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxo-4-phenylbutan-2-yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.48 (s, 57%), 18.18 (s, 43%).

'H NMR (400 MHz, Chloroform-d) d 7.54 (dd, ] =73.6, 10.1 Hz, 1H, NH), 7.31 - 7.25 (m, 2H, 2xArH), 7.23
-7.09 (m, 9H, 9xArH), 7.09 - 7.00 (m, 2H, 2xArH), 5.35 (dd, ] =15.8, 8.5 Hz, 1H, NH), 4.72 - 4.61 (m, 1H,
CHP), 4.57 — 4.35 (m, 2H, 2xCH), 3.68 — 3.52 (m, 1H, 0.5xCH>), 3.21 - 3.10 (m, 1H, 0.5xCH3), 2.80 —2.56 (m,
2H, CHz), 2.43 (dd, ] =4.5, 1.0 Hz, 6H, 2xSCH3), 2.41 - 2.11 (m, 2H, 0.5xCHz, CH), 2.11 - 1.67 (m, 5H,
2.5xCH>), 1.38 (d, ] =20.3 Hz, 9H, Boc), 1.10 — 0.92 (m, 6H, 3xCHs).

HRMS: CasHs0N3O7PS2 [M+Na]* calc. 778.2725 found 778.2717

HPLC: purity >98%; retention time 19.870 min

|Chromatogram
1800 - 7 do publikacji #97 [manually integrated] LW385 UV_VIS_2 WVL:254 nm
3-10,870
1 500 -
1250
< 1000
E 1
8 4
& 750
o) 1
§ I
500
250
o 1 e Esh “
] T T
_200_-| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 13,837 3,329 27,341 0,91 1,63 na.
2 14,010 1,939 17,184 0,53 1,03 na.
3 19,870 361,799 1630,562 98,56 97 .34 na.
Total: 367,067 1675,087 100,00 100,00
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R e ~0.070
P NMR (162 MHz, Chloroform-d) & 1848, 18.18. R
N
-0.065
2 % i
jf,_f gi — 0.060
m—— _,f 10.05
! F 0.055
1-0.04
: [
ro.03 -0.050
-0.02
F0.01 ~0.045
\ ! -0.00
G e L
T T ID T T T = T 0-040
187 186 185 184 183 182 18.1
f1 (ppm) +0.035
~0.030
-0.025
0.020
F0.015
~0.010
0.005
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e
L0 -0.005
pi o3
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f1 (ppm)
2
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2
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ARANERRNNNNINAAGEENqUINy 85586032300 RFReYIBs0 8Ty FoRRbERRG-RRATIYINEBL8LTaER RS |02
eSS SAASSSAAEMASAMNTYS SO A A AA A A AAAAAAAAAAAAA AT O OO0 O
B e e e s e
P(ddy| [N (m) J(m) E (dd) r0.50
7.5 | | 7.17 4.49 2.43
M (m) K (dd) I (m) H (m) G (m) F(m)| |D(m)| |cC(m) B(@| [AM |45
7.27 5.35 4.67 3.60 3.15 2.68 2.20 1.88 138 [103 ||
O(m
7.(05) 040
'H NMR (400 MHz, CHLOROFORM-D) § 7.54 (dd, J=73.6, 10.1 Hz, 1H), 731 7.25 (m, 2H), 7.23 —
7.09 (m, 9H), 7.09 — 7.00 (m, 2H), 535 (dd. J=158. 8 5Hz, 1H). 472 — 461 (m. 1H), 4 57— 435 (m.
2H), 3.68 — 352 (m, 1H),321 - 3.10 (m, 1H), 2.80 — 2.56 (m, 2H), 243 (dd, J= 45, 1.0 Hz, 6H), 241 — r035
2.11 (m, 2H), 2.11 - 1.67 (m, 5H), 1.38 (d, J= 20.3 Hz, H), 1.10 — 0.92 (m, 6H).
030
F0.25
F0.20
F0.15
0.10
0.05
||l ||
m ] [l o il (M PSPy il L0.00
N e nlmr - o o ey s e B e B o o
b o 2 2 8 |8 % 2 s g
= S = = — A -+ = s -0.05
T T T T T T T T T T T T
6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0
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(98) Boc-L-Igl-L-Pro-Val?(OPh-4-SCHs)2

())L 0O~ Q/S\
)(O N N\)J\ j\P/O
O//\o

o,

0]
-

Name: tert-butyl ((15)-2-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-(2,3-dihydro-1H-inden-2-yl)-2-oxoethyl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.20 (s, 46%), 17.92 (s, 54%).

TH NMR (400 MHz, Chloroform-d) d 1H NMR (400 MHz, CHLOROFORM-D) & 7.34 (dd, ] =80.7, 10.3
Hz, 1H, NH), 7.22 - 6.97 (m, 12H, 12xArH), 5.48 (dd, ] =37.9, 8.9 Hz, 1H, NH), 4.84 - 4.74 (m, 1H, CHP),

4.71 -4.52 (m, 1H, CH), 4.52 — 4.46 (m, 1H, CH), 3.84 - 3.73 (m, 1H, 0.5xCH2), 3.63 — 3.47 (m, 1H,

0.5xCHb), 3.05 — 2.53 (m, 5H, 2xCHz, CH), 2.47 — 2.34 (m, 7H, 2xSCH3, CH), 2.34 — 1.86 (m, 4H, 2xCHb),

1.40 (d, ] =2.6 Hz, 9H, Boc), 1.14 - 1.02 (m, 6H, 2xCHps).
HRMS: CsyHs0N307PS2 [M+Na]* calc. 790.2725 found 790.2709
HPLC: purity >99%; retention time 20.087 min

|Chromatogram
1900 4 7 do publikacji #98 [manually integrated] LW377 UV_VIS_2 WVL:254 nm
J 1-20,087
1 000
8004
g ]
E 600+
o ]
[
=
o©
8 ]
5 400
é 4
2004
04 L | |
—ZUU—I T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,087 314,259 1129 711 100,00 100,00 na.
Total: 314,259 1129,711 100,00 100,00

202




P NMR (162 MHz, Chloroform-d) & 18 20, 1792 "8
s
2 +0.075
'
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“ - L} 1 :
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) r— — e — =S i s =’ | 040
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7.34 465 3.80
M (m) K (dd) 3 (m) || (m) G (m) F(m)| |D(m)| C(m) B{d)| [AM)]| Lgas
7.11 5.48 4.79 || 4.50 3.56 281 241 || 2.09 1ho| | 1.07
'H NMR (400 MHz, CHLOROFORM-D} § 734 (dd.J=807. 103 Hz 1H). 722 697 (m_ 12H), 548 020
(dd,J =379, 8.9 Hz, 1H), 4.84 — 474 (m, 1H), 471 — 4.52 (m, 1H), 4.52 — 446 (m, 1H), 3.84— 3.73 (m, -
1H), 3.63 — 347 (m, 1H), 3.05 - 2.53 (m, 5H), 2.47 — 234 (m, TH), 234 — 1.86 (m, 4H), 1.40 (d, J=2.6
Hz, 9H). 1.14 — 102 (m. 6H).
F0.25
0.20
0.15
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| (!
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! 1

" II&“I'”I I
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e Ty Rl T T A
R g 8 a RO R g8 & 5 8
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(99) Boc-D-Igl-L-Pro-Val*(OPh-4-SCHs):

y»LNAQL

Name: tert-butyl ((1R)-2-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-(2,3-dihydro-1H-inden-2-yl)-2-oxoethyl)carbamate
3P NMR (162 MHz, Chloroform-d) d 18.33 (s, 50%), 18.07 (s, 50%).

S
e

'H NMR (400 MHz, Chloroform-d) 0 7.52 (dd, ] =80.8, 10.4 Hz, 1H, NH), 7.22 - 7.11 (m, 9H, 9xArH), 7.11
-7.01 (m, 3H, 3xArH), 5.40 (t, ] = 8.8 Hz, 1H, NH), 4.77 - 4.67 (m, 1H, CHP), 4.67 - 4.58 (m, 1H, CH), 4.58
-4.47 (m, 1H, CH), 3.90 - 3.77 (m, 1H, 0.5xCH>), 3.54 — 3.41 (m, 1H, 0.5xCHz), 3.05 - 2.91 (m, 2H, CH>),
2.91-2.76 (m, 2H, CH2), 2.74 - 2.63 (m, 1H, CH), 2.43 (dd, ] =3.1, 2.1 Hz, 6H, 2xSCH3), 2.42 — 2.20 (m, 2H,
0.5xCH>, CH), 2.17 - 1.81 (m, 3H, 1.5xCH2), 1.36 (d, ] = 23.4 Hz, 9H, Boc), 1.12 — 0.94 (m, 6H, 2xCH).
HRMS: Cs9Hs0N3O7PS: [M+Na]* calc. 790.2725 found 790.2712
HPLC: purity >99%; retention time 20.110 min

|Chromatogram |
1800 4 7 do publikacji #99 [manually integrated] LW378 UV_VIS_2 WVL:254 nm
] 1-20110
1500 4
1250 4
Z 1000
E
@ 4
=3 4
& 750
o) ]
§ ]
500
250
0 L2,
2001 — , — , : .
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU™miIn mAU % % n.a.
1 20,110 307,149 1596,423 100,00 100,00 n.a.
Total: 307,149 1596,423 100,00 100,00
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SIPNMR (162 MHz, Chloroform-d) & 18.33, 18.07.
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299 | 2.70 2.35

1.95 1.36

A(m)
1.03

~0.30

Q (m)
4.63

YH NMR (400 MHz, CHLOROFORM-DY & 752 (dd. J = 80.8. 10.4 Hz, 1H), 7-22= 7-11 (. 9H), 711 =
7.01 (m, 3H), 540 (t.J= S8 Hz, 1H). 477 — 467 (m. 1H), 467 4.58 (m, 1H), 4.58— 447 (m, 1H). 3.90
—3.77 (m, 1H), 354 3.41 (m, 1H), 3.05 — 2.91 (m, 2H), 2.91— 2.76 (m, 2H), 2.74 — 2.63 (m. 1H), 243

(dd, J=3.1, 2.1 Hz, 6H), 2.42 - 2.20 (m, 2H), 2.17 — 181 (m, 3H), 136 (d,J =23.4 Hz, 9H), 1.12— 0.94

(m, 6H).
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(100) Boc-L- Thr(le) L-Pro- Val?*(OPh-4-SCH3):

kL yiea
O,

Name: tert-butyl ((25,35)-3-(benzyloxy)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxobutan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.59 (s, 46%), 18.11 (s, 54%).

1H NMR (400 MHz, Chloroform-d) ® 7.36 — 7.22 (m, 5H, 4xArH, NH), 7.22 — 7.01 (m, 9H, 9xArH), 5.44
(dd, ] =47.0, 8.2 Hz, 1H, NH), 4.83 — 4.26 (m, 5H, CHz, CHP, 2xCH), 3.92 - 3.43 (m, 3H, CHz, CH), 2.49 —
2.39 (m, 6H, 2xSCH3), 2.39 - 2.23 (m, 1H, CH), 2.23 - 1.97 (m, 2H, CHz), 1.97 - 1.78 (m, 2H, CHz), 1.40 (d, ]
= 6.6 Hz, 9H, Boc), 1.18 (dd, J = 22.2, 6.3 Hz, 3H, CHa), 1.09 (td, ] = 7.3, 7.3 Hz, 3H, CHa), 1.00 (dd, ] = 14.5,

6.8 Hz, 3H, CHs).
HRMS: C3yH5N30sPS2 [M+Na]* calc. 808.2831 found 808.2800
HPLC: purity >99%; retention time 20.043 min

|Chromatogram
1600 - & do publikacji #100 [manually integrated] LW339 UV_VIS_2 WVL:254 nm
1400 1-20,043
1200 4
1000 -
5 ]
< l
E 800
[iv} 4
o
c
g 4
5 600+
= ]
2 ]
400
200
ol L | ir? - 20,320
_200:| T T T T T T T T T T T T T T T T T T 1
0.0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Y% % na
1 20,043 351,154 1369,252 99,88 99,70 na.
2 20,320 0,421 4. 074 0,12 0,30 na.
Total: 351,575 1373,326 100,00 100,00
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3 Bz -0.075
S1P NMR (162 MHz, Chloroform-/) 5 18.59, 18.11. o :
N
0.070
b =}
e 3 -0.065
I L0.06
. | -0.060
(]
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3
T
S
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2 g 0.65
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i rem— —_—— e — e e e et [0
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L(m) 1/(dd) J(m) K (m) E(m)| |G (m) A(d)| |C(td)
7.29 5.44 4.61 3.71 243 | | 2.07 140|109 | 1050
'H NMR (400 MHz, CHLOROFORM-D)§ 7.36 = 722 (m. SH), 722— 7.0 (m, 9H), 5:44 (dd, J=47.0, 045
.2 Hz, 1H), 4.83 — 4.26 (m, 5H), 3.92 — 3.43 (m, 3H), 249 - 2.39 (m, 650, 2.39 — 223 (m, 1H), 223 —
1.97 (m, 2H). 1.97 — 1.78 (m. 2H). 140 (d.J = 6.6 Hz, 9H). 118 (dd. J=222_ 63 Hz. 3H), 1.09 (td.J=
73,73Hz 3H), 100 (dd, J=145, 6.8 Hz, 3H). r0.40
F035
030
025
020
F0.15
]
|
0.10
I ]
Il
1 1
! I Mm J LMMM
T T k T i ' T ' L L A -
T8 8 © R g8 # g ]
[ o (=1 [ ol w — — @
T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 45 40 3.5 3.0 25 2.0 15 1.0

f1 (ppm)
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(101) Boc-L-Cys(Bzl)-L-Pro- Val?(OPh-4-SCHz):

O
/><:k;§L\H/S:\ijfi/:ﬁ\ \:E:i’/c)’J[::::[/S\\
Ny \OO

Name: tert-butyl ((2R)-3-(benzylthio)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxopropan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.44 (s, 54%), 17.92 (s, 46%).

1H NMR (400 MHz, Chloroform-d) 0 7.35 - 7.25 (m, 3H, 2xArH, NH), 7.25 - 7.14 (m, 7H, 7xArH), 7.14 -
6.98 (m, 4H, 4xArH), 5.34 (dd, ] =22.6, 8.7 Hz, 1H, NH), 4.76 — 4.49 (m, 3H, CHP, 2xCH), 3.75 - 3.55 (m,
3H, 1.5xCHz), 3.50 — 3.34 (m, 1H, 0.5xCH>), 2.75 — 2.50 (m, 2H, CH>), 2.46 — 2.41 (m, 6H, 2xSCH3), 2.41 —
2.28 (m, 1H, CH), 2.28 — 2.15 (m, 1H, 0.5xCH2), 2.11 - 1.78 (m, 3H, 1.5xCH>), 1.42 (d, J = 4.5 Hz, 9H, Boc),

1.11 - 0.95 (m, 6H, 2xCHs).
HRMS: CssHs0N3O7PSs [M+Na]* calc. 810.2446 found 810.2424
HPLC: purity >99%; retention time 19.920 min

|Chromatogram
1800 - & do publikacji #101 [manually integrated] LW331 UV_VIS_2 WVL:254 nm
1-19,920
1500
1250
Z 1000
E
o 4
g i
= 750—_
<] ]
§ ]
500
250
04 l
_200_-| T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 19,920 320,986 1630,093 100,00 100,00 n.a.
Total: 320,986 1630,093 100,00 100,00
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P NMR (162 MHz, Chloroform -} & 1844, 17.92.
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7.05 5.34 4.66 3.43 2.43 1.95 1.42 104 | g 45
E (m)
'H NMR. (400 MHz, Chloroform-d) & 7.35 = 7.25 (m, 3H), 7.25— 7.14 (m, TH). 7.14 - 6.98 (m. 4H), 5.34 2.20 L0.40
(dd,J=22.6,87Hz, 1H), 476 — 4.49 (m. 3H). 3.75— 3.55 (m. 3H), 3.50 — 3.34 (m, 1H), 2.75— 2,50 (m,
2H), 2.46 — 241 (m, 65D, 241 - 2.28 (m, 1H), 2.28— 2.15 (m, 1H), 2.11— 1.78 (m, 3H), 1.42 (d, J =45
Hz, SH), 1.11 = 0.95 (m, 6H). 035
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T T T T T T T T T T T
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(102) Boc-D-Cys(Bzl)-L-Pro-Val*(OPh-4-SCHs):

o ‘-/S\/Q S<
SNy
REESE

Name: tert-butyl ((2S)-3-(benzylthio)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxopropan-2-yl)carbamate

P NMR (162 MHz, Chloroform-d) d 18.72 (s, 52%), 18.28 (s, 48%).

1H NMR (400 MHz, Chloroform-d) & 7.64 — 7.51 (m, 1H, NH), 7.35 - 7.25 (m, 4H, 4xArH), 7.24 — 7.09 (m,
7H, 7xArH), 7.09 — 6.99 (m, 2H, 2xArH), 5.36 (dd, ] = 87.1, 8.5 Hz, 1H, NH), 4.75 — 4.35 (m, 3H, CHP,
2xCH), 3.76 — 3.66 (m, 2H, CH>), 3.58 — 3.24 (m, 2H, CH), 2.81 — 2.58 (m, 2H, CHz), 2.45 — 2.39 (m, 6H,
2xSCH), 2.38 — 2.30 (m, 2H, 0.5xCHa, CH), 2.09 — 1.96 (m, 1H, 0.5xCH2), 1.95 — 1.73 (m, 2H, CHz), 1.37 (d,

J=22.5Hz, 9H, Boc), 1.09 - 0.93 (m, 6H, 2xCH).
HRMS: CssHs50N307PSs [M+Na]* calc. 810.2446 found 810.2432
HPLC: purity >99%; retention time 20.047 min

|Chromatogram
1200 4 73 do publikacji #102 [manually integrated)] LW370 UV_VIS_2 WVL:254 nm
1 11-20,047
1000
800 -
§ ]
E 6004
o ]
(%]
c
o
& ]
& 400
é 4
200
04 l | |
_2OO_| T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 20,047 336 444 1116895 100,00 100,00 na
Total: 336,444 1116,895 100,00 100,00
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1P NMR (162 MHz Chloroform-d) & 1872, 18.28.

1P A Al 0 Sl 1 N
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~0.019

~0.018

F0.017

~0.016

F0.015

-0.014

~0.013

r0.012

-0.011

~0.010

~0.009

~0.008

~0.007

-0.006

~0.005

~0.004

~0.003

~0.002

~0.001

~0.000

—-0.001

~-0.002

r0.35

~0.50

-0.45

2.42

o.ss{
~J

.5

7.0

5.0

45

4.0

F1 (ppm)

211

-0.40

r0.35

-0.30

~0.25

-0.20

r0.15

~0.10

F0.05

~0.00

+-0.05



(103) Boc-L-Asp(Bzl)-L-Pro- Val*(OPh-4-SCHjs)2
o)
O
(0] 0 ~
Sy o LT
)( O H N\.)J\N P:O
CrN o
o,

Name: benzyl (35)-4-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-((tert-butoxycarbonyl)amino)-4-oxobutanoate

3P NMR (162 MHz, Chloroform-d) d 18.58 (s, 48%), 18.19 (s, 52%).

'H NMR (400 MHz, Chloroform-d) 0 7.45 -7.32 (m, 1H, NH), 7.32 - 7.27 (m, 3H, 3xArH), 7.22 - 7.10 (m,
8H, 8xArH), 7.06 — 6.97 (m, 2H, 2xArH), 5.26 (dd, ] =21.4, 9.3 Hz, 1H, NH), 5.12 — 4.85 (m, 2H, CH>), 4.85
—4.77 (m, 1H, CHP), 4.75 — 4.62 (m, 2H, 2xCH), 3.86 — 3.69 (m, 2H, CH>), 2.97 — 2.86 (m, 1H, 0.5xCH>),
2.72 -2.62 (m, 1H, 0.5xCH2), 2.43 — 2.38 (m, 6H, 2xSCH3), 2.40 — 2.17 (m, 2H, 0.5xCH>, CH), 2.12 - 1.81 (m,
3H, 1.5xCH>2), 1.41 (d, ] =1.4 Hz, 9H, Boc), 1.13 - 0.93 (m, 6H, 2xCHs).

HRMS: C3oHs0N309PS2 [M+Na]* calc. 822.2624 found 822.2603

HPLC: purity >99%; retention time 19.520 min

|Chromatogram |
1600 - 7l do publikacji #103 [manually integrated] LW262 UV_VIS_2 WVL:254 nm
l 1-19,520
1400 |
1200
1000
= ]
< ]
E 8004
(]4:- 4
e l
g 4
E 600—_
2 ]
400 +
200 |
0 L | |
_ZOO:I T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 19,520 312,780 1425 797 100,00 100,00 na.
Total: 312,780 1425,797 100,00 100,00
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'p NMR (162 MHz, Chloroform-d) & 18 58, 18.19. B3 Lot
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0{m) MR 0.20
750 MR (400 MHz, CHLOROFORM-D) & 7.45 — 732 (m, 1H), 732 — 7.27 (m, 3H), 7.22 - 710 (m,
8H), 7.06 - 6.97 (m, 2H), 5.26 (dd, J =214, 9.3 Hz, 1H), 5.12 - 4.85 (m, 2H), 4.85 - 4.77 (m, 1H),4.75+
4,62 (m, 2H), 3.86 — 3.69 (m, 2H), 297 — 2.86 (m, 1H), 2.72— 2.62 (m, 1H), 2.43 — 2.38 (m, 6H), 2.40— 0.18
217 (m, 2H). 2.12 — 181 (m, 3H), 141 (d..J = 1.4 Hz. 9H), 1.13 — 0.93 (m_ 6HT).
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(104) Boc-D-Asp(Bzl)-L-Pro- Val*(OPh-4-SCH:)2
o}
)Lo/\©
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N
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i My O@
S/

Name: benzyl (3R)-4-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-3-((tert-butoxycarbonyl)amino)-4-oxobutanoate

3P NMR (162 MHz, Chloroform-d) d 18.78 (s, 47%) 18.24 (s, 53%).

'H NMR (400 MHz, Chloroform-d) 0 7.57 (dd, ] =131.1, 10.3 Hz, 1H, NH), 7.38 - 7.27 (m, 5H, 5xArH),
7.21 -7.11 (m, 6H, 6xArH), 7.10 - 7.03 (m, 2H, 2xArH), 5.52 (dd, ] =127.1, 8.9 Hz, 1H, NH), 5.15 - 4.97 (m,
2H, CHz), 4.93 — 4.45 (m, 3H, CHP, 2xCH), 3.84 — 3.60 (m, 1H, 0.5xCH>), 3.59 — 3.44 (m, 1H, 0.5xCH3), 2.99
—2.86 (m, 1H, 0.5xCH2), 2.75 - 2.64 (m, 1H, 0.5xCH>), 2.45 —2.40 (m, 6H, 2xSCH3), 2.40 — 2.22 (m, 2H,
0.5xCHz, CH), 2.10 - 1.90 (m, 1H, 0.5xCH>), 1.90 - 1.70 (m, 2H, CH>), 1.35 (d, ] =22.4 Hz, 9H, Boc), 1.09 -
0.95 (m, 6H, 2xCH).

HRMS: C39HsN3O9PS: [M+Na]* calc. 822.2624 found 822.2617

HPLC: purity >98%; retention time 19.503 and 19.667 min

|Chromatogram
1200 - 73 do publikacji #104 [manually integrated] LW385 UV_VIS_2 WVL 254 nm
13- 19,503
1000
1 14 - 10,667
800+
g ]
E 6004
o ]
3
c
o
ks ]
5 400+
é 4
2004
1 L 1 - 1329335033 J L
0+ [ E— |
_200_| T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a
1 13,933 3,023 12,309 0,83 0,61 na
2 15,033 0,779 6,792 0,21 0,34 na
3 19,503 217,680 1069,098 59,74 53,21 n.a
4 19,667 142 872 921,015 39,21 45,84 na
Total: 364,354 2009,214 100,00 100,00
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3B NMR (162 MHz, Chloroform-d) & 1378, 1824 R 0000
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(105) Boc-L-Glu(Bzl)-L-Pro- Val?(OPh-4-SCH3):
Oy’
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Name: benzyl (45)-5-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-((tert-butoxycarbonyl)amino)-5-oxopentanoate

P NMR (162 MHz, Chloroform-d) d 18.26 (s, 50%), 18.06 (s, 50%).

1H NMR (400 MHz, Chloroform-d) d 7.47 (dd, ] = 36.8, 10.6 Hz, 1H, NH), 7.36 — 7.28 (m, 5H, 5xArH), 7.21
—7.14 (m, 4H, 4xArH), 7.14 - 7.01 (m, 4H, 4xArH), 5.41 (dd, ] = 20.2, 7.7 Hz, 1H, NH), 5.11 (s, 2H, CH>),
4.76 — 4.64 (m, 1H, CHP), 4.60 — 4.39 (m, 2H, 2xCH), 3.79 — 3.45 (m, 2H, CHz), 2.59 — 2.44 (m, 2H, CHa),
2.44 - 2.40 (m, 6H, 2xSCH), 2.40 — 2.30 (m, 1H, CH), 2.27 - 2.15 (m, 1H, 0.5xCH>), 2.15 - 1.88 (m, 3H,
1.5xCHz), 1.88 — 1.75 (m, 2H, CH>), 1.36 (d, ] = 16.4 Hz, 9H, Boc), 1.12 - 0.93 (m, 6H, 2xCHa).

HRMS: C40H52N309PS: [M+Na]* calc. 836.2780 found 836.2769
HPLC: purity >99%; retention time 19.603 min

|Chromatogram

73 do publikacji #105 [manually integrated] LW371

UV_VIS_2 WVL 254 nm

1600
1400
1 200-5
1 000-2

800

6001

Absorbance [mAU]

400

200

1-19,603

S

2004

o0 50 10 150
Time [min]

Integration Results

MNo. Peak Name Retention Time Area Height
min mAU*min mAU

Relative Area
%

Relative Height
%

Amount
na.

1 19,603 316,657 1482.385

100,00

100,00

n.a.

Total: 316,657 1482,385

100,00

100,00
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18.26
18.06

SIP NMR (162 MHz, Chloroform-d) & 18.26, 18.06.

<

& 3
o 3 -

/ f L0.03
T

-0.02
0.01

1-0.00

0.50
0.50

18.3 18.2 18.1 18.0
f1 (ppm)

O AT T PRI IR XTSRS S S m—

-

- 050
050

T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50

f1 (ppm)
2
=
[4
[
2
MR AR RIS S 0080885588083 2089302 NAANRTTREERIRPITINL0RRERINUNITRABES03ERGRR
N e NN T e s e U T L B R ke bR R b Rl e 4
B ———— et e e
Q(m)| P (m) L (m) D(m)||F(m)| |H(m)
734 | 7.06 4.70 251 | 2.20 1.83
O (m) N (dd) [ M (s) K (m) I(m) c(my| [G(m) B (d)| | A(m)
7.18 541 | 5.11 4.52 361 242 2.01 136 | | 1.02
R (dd) E(m)
7.47 2.35

'H NMR (400 MHz, CHLOROFORM-D) & 7.47 (dd. J = 368, 10.6 Hz, 1H), 736 — 7.28 (m, 5H), 7.21 —
714 (m_ 4H).7.14— 7.01 (m. 4H). 541 (dd, J=202.7.7 Hz. 1H), 5.11 (s, 2H). 4 76 — 4.64 (m_ 1H), 4.60
— 439 (m, 2H), 3.79 — 345 (m, 2H), 259 — 2.44 (m, 2H), 2.44 — 240 (m, 6H), 240~ 230 (m, 1H), 227 -
215 (m, 1H), 2.15— 1.88 (m, 3H), 1.88 — 1.75 (m, 2H), 136 (d, J = 16.4 Hz, 9H), 1.12 - 0.93 (m, 6H).

i e Tt R I A T A
5588 - & 8 R’ & 8888 & & 8 8
=T B U [l — (=] — — [ ] (a1} [z} L= o
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 40 35 30 25 2.0 15 1.0
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(106) Boc-L-His(Bzl)-L-Pro-Val?(OPh-4-SCH3):
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Name: tert-butyl ((25)-3-(1-benzyl-1H-imidazol-4-yl)-1-((25)-2-((1-(bis(4-
(methylthio)phenoxy)phosphoryl)-2-methylpropyl)carbamoyl)pyrrolidin-1-yl)-1-oxopropan-2-
yl)carbamate

3P NMR (162 MHz, Chloroform-d) d 18.55 (s,68%), 18.05 (s,32%).

TH NMR (400 MHz, Chloroform-d) d 7.43 — 7.27 (m, 4H, 3xArH, NH), 7.23 - 6.90 (m, 12H, 10xArH,
2xCH), 5.72 (dd, ] =16.9, 8.2 Hz, 1H, NH), 5.11 (d, ] = 35.9 Hz, 2H, CH>), 4.78 — 4.40 (m, 3H, CHP, 2xCH)),
3.68 — 3.42 (m, 2H, CH>), 3.18 — 2.68 (m, 2H, CH>), 2.47 — 2.37 (m, 8H, 2xSCHs, CH>), 2.25 - 2.15 (m, 1H,
CH), 2.03 - 1.83 (m, 3H, 1.5xCH2), 1.32 (d, ] = 6.5 Hz, 9H, Boc), 1.12 — 1.00 (m, 6H, 2xCHps).

HRMS: CuaHs2NsO7PS2 [M+Na]* calc. 844.2943 found 844.2914

HPLC: purity >99%; retention time 14.860 and 15.187 min

|Chromatogram
1600 - 7 do publikacji #106 [manually integrated] LW388 UV_VIS_2 WVL:254 nm
] 1- 14,860
1400 |
1200 |
] 12- 15,187
1000
= ]
< l
E 3004
[4v} 4
8
e l
g 4
S 600+
=} ]
< ]
400 +
200 J
1 3-15877
X I L
_200_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 14,860 151,070 1455,037 54 65 57,33 na.
2 15,187 124 343 1077,908 44 98 42 A7 na.
3 15,877 1,032 5,198 0,37 0,20 na.
Total: 276,446 2538,143 100,00 100,00
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#1P NMR (162 MHz, Chloroform_d) & 18.55, 18.05. Be
L/ -0.032
-0.030
4 o

& @ H0.03 ‘

/ i -0.028
T | 7—0—4—/

F0.02 -0.026
-0.024

’ 0.01 .
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b -0.020

5 e 0.00
T T
187/ 185 183 181 179 -0.018
f1 (ppm)
-0.016
-0.014
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-0.008
-0.006
-0.004
-0.002
o Wt o it — 000
33’1515 --0.002
83
T

T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -30

f1 (ppm)

AR ARAANEaE s NI 0885588888 0 R el SRR 3B Y B3R R0 TS TS RARASCRRRaRLBRRANAS3568888:
| S S e 040
L (m) F(m) B (m)

7.10 220 1.06
035
K (m) H (dd) 3 (m) cm) D (m) em|  [6m) A(d)
7.37 5.72 4.65 3.56 291 242 1.95 1.32
~0.30
'H NMR (400 MHz. CHLOROFORM-D) § 743 — 727 (m_ 4H)_ 723 - 690 (m_ 12H)_ 572 (dd. J=
169,82 Hz, 1HY, 511 (d, J=35 9 Hz, 2H). 478 — 440 (m, 3H), 368 — 342 (m, 2H), 318 — 2 68 {m. 0.25
2H). 247 - 237 (m. 8H), 225- 215 (m, 1H), 2.03 - 1.83 (m, 3H), 1.32(d. J=6.5Hz, 9H), 1.12-1.00
(. 6H).
I
~0.20
-0.15
~0.10
1 ~0.05
|
i
~0.00
a T
R I
[=] o0 w
T T T T T T
7.5 7.0 6.5 6.0 1.5 1.0

f1 (ppm) -
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(107) Boc-L-Orn(Z)-L-Pro-Val?(OPh-4-SCH5):

Name: benzyl tert-butyl ((4S)-5-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-5-oxopentane-1,4-diyl)dicarbamate

3P NMR (162 MHz, Chloroform-d) d 17.90 (s, 48%), 17.73 (s, 52%).

H NMR (400 MHz, Chloroform-d) d 7.51 — 7.25 (m, 6H, 5xArH, NH), 7.23 — 6.91 (m, 8H, 8xArH), 5.32
(dd, J =504, 8.6 Hz, 1H, NH), 5.17 — 4.99 (m, 2H, CH2), 4.80 — 4.60 (m, 2H, CHP, NH), 4.55 — 4.44 (m, 1H,
CH), 4.44 - 4.31 (m, 1H, CH), 3.75 - 3.29 (m, 2H, CH>), 3.26 - 2.88 (m, 2H, CH>), 2.47 - 2.38 (m, 7H,
2xSCHs, CH), 2.38 - 1.81 (m, 4H, 2xCH>), 1.78 — 1.43 (m, 3H, 1.5xCH>), 1.41 (d, ] =2.2 Hz, 9H, Boc), 1.39 -
1.32 (m, 1H, 0.5xCH>), 1.12 - 0.94 (m, 6H, 2xCH3s).

HRMS: Cu1Hs5N1O9PS2 [M+Na]* cale. 865.3046 found 865.3028

HPLC: purity >99%; retention time 18.633 and 18.970 min

|Chromatogram
1200 - 7 do publikacji #107 [manually integrated] LW391 UV_VIS_2 WVL:254 nm
1 1-18,633
1000 + 2-18,070
800
g ]
E, 600+
- |
%]
c
1]
kS ]
S 400+
é 4
200
0 L J Ll
_200_| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 300
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU™mIn mAU % % na.
1 18,633 178,560 1010,931 52,03 51,47 na.
2 18,970 164 594 953,133 47 97 48 53 n.a.
Total: 343,154 1964,063 100,00 100,00
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1P NMR (162 MHz, Chloroform-d) & 17.90, 17.73. FR
B +0.045
'
; g 0.040
j/"" /'?/-f’"* L0.04 -
[ 1
| 0.03
0.035
. 10.02
70-01 -0.030
e ! -0.00
P i
T = T T T DI T
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f1 (ppm)
0.020
0.015
0.010
+0.005
- 1 y " . +0.000
A
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T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50
f1 (ppm)
Q
=
[3
el -0.55
o
&
AHARRNZANEAN RS 8865000383 RNEb8LURRARARNRRREZICLUTIARRAGERIINHELSHAGRTIIARSELIZLULRRES 050
A RN AL AL A i I AL A B S R PR T i A I A St e el e e dhrd il b 1 A AT [
| e — TS TN em——— —— e <=
N (m) L(m)| [O(m)||I(m) E (d) L0.45
7.35 5.06 | | 472 || 4.39 141 .
M (m) K (dd) J(m) G (m) H (m) B(m)|[C(m) D (m) A(m)
7.07 5.32 4.49 3.47 3.01 241 || 2.09 1.62 1.02 || 40
Flm)
1137
'H NMR (400 MHz, CHLOROFORM-D) & 7.51 — 725 (m, 6H), 723 — 6.91 (m, 8H), 532 (dd, J=504, L35
8.6 Hz, 1H), 5.17 - 4.99 (m, 2H), 4.80— 4.60 (m, 2H), 4.55 - 4.44 (m, 1H), 444 — 431 (m, 1H),3.75—
3.29 (m, 2H). 3.26 — 2.88 (m. 2H), 247 — 2.38 (m, 7H), 2.38 — 1.81 (m, 4H), 1.78— 1.43 (m, 3H). 1.41 (d.
J=22Hz 9H), 139 1.32 (m, 1H), 1.12 - 0.94 (m, 6H).
-0.30
025
-0.20
F0.15
-0.10
I
]
- F0.05
|
0.00
L s s i ! T =T Tt T L A -
g 38 R 53 g £ g 3 < g% g
] ri 4 o o - - Ir - “ 5o o | -0.05
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0
f1 (ppm)
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(108) Boc-D-Orn(Z)-L-Pro-Val*(OPh-4-SCH3):
Hj{O
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Name: benzyl tert-butyl ((4R)-5-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-5-oxopentane-1,4-diyl)dicarbamate

P NMR (162 MHz, Chloroform-d) d 18.51 (s, 52%), 18.19 (s, 48%).

1H NMR (400 MHz, Chloroform-d) d 7.52 (dd, ] = 29.9, 9.4 Hz, 1H, NH), 7.40 — 7.26 (m, 5H, 5xArH), 7.23
—7.00 (m, 8H, 8xArH), 5.34 (dd, ] = 29.7, 8.4 Hz, 1H, NH), 5.17 - 5.01 (m, 2H, CH>), 4.98 — 4.87 (m, 1H,
NH), 4.74 - 4.62 (m, 1H, CHP), 4.62 — 4.49 (m, 1H, CH), 4.50 — 4.34 (m, 1H, CH), 3.83 — 3.32 (m, 2H, CH>),
3.27 -3.13 (m, 2H, CHz), 2.43 (d, ] = 3.3 Hz, 6H, 2xSCH), 2.41 - 2.02 (m, 3H, CHz, CH), 2.02 - 1.66 (m, 3H,

1.5xCHbz), 1.66 — 1.46 (m, 3H, 1.5xCHz), 1.36 (d, ] = 19.7 Hz, 9H, Boc), 1.13 - 0.92 (m, 6H, 2xCHa).

HRMS: CsiH355N4O9PS2 [M+Na]* calc. 865.3046 found 865.3023
HPLC: purity >99%; retention time 18.770 min

|Chromatogram

1400 % do publikacji #108 [manually integrated] LW392 UV_VIS_2 WVL:254 nm
1 1-18,770

1200 A

1000 -
= 800
= j
E
@ ]
£ 600
@ ]
o
=)
w 4
£ 400

200
0—_ L | |
7200__| T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.

1 18,770 338477 1208222 100,00 100,00 na.
Total: 338,477 1208,222 100,00 100,00
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P NMR (162 MHz, Chloroform ) & 1851, 18.19.

0.04

0.03

-0.02

-0.01
T
F
o

T 0.00

18.8 18.7 18.6 18.5 18.4 18.3 182 18.1 18.0
f1 (ppm)
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T T T T T
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f1 (ppm)
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5
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A EARHAAA NS e an N S8 080 83 80 8EEERBRGHAAVIYIPANANYRESUYCRANATYYARNEESBIBERERY
A L R LR N A L K K L L N o K R SR BB i e e i e R e A&
T e — ——— = == e W
0O (m) M (dd) J(m)| |L(m) F (d) C (m)
733 5.34 493 4.58 243 1.57
N (dd) P (m) 1 (m) K (m) H (m)|| G (m) E(m) D (m) B (d) || A(m)
7.52 7.12 5.07 4.67 3.54 3.21 2.33 1.82 1.36 1.02
Q(m)
4.45
'H NMR (400 MHz, CHLOROFORM-D) & 7.52 (dd, J =29.9, 9.4 Hz, 1H), 7.40 — 7.26 (m, 5H), 723
7.00 (m, 8H). 534 (dd.J=29.7, 8.4 Hz, 1H). 5.17— 5.01 (m, 2H), 498 4.87 (m. 1H). 4.74 - 4.62 (m_
1H), 4.62— 440 (m, 1H), 450 434 (m, 1H). 3.83— 3.32 (m. 2H). 327 3.13 (m, 2H), 2.43 (d. J=33
Hz, 6H), 2.41 - 2.02 (m, 3H), 2.02 - 1.66 (m, 3H), 1.66— 1.46 (m, 3H), 1.36(d, /= 19.7 Hz, 9H), 1.13 -
092 (m, 6H).
1
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| 1 i
nlh M i1 0o L f TR
L il s L ji— /S L L
£ g g e G u 5 ¢ g B g g
=1 n ~ & ol S S S H - - ) el o 5} o [
T T T T T T T T T T T T T T
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(109) Boc-L-Lys(Z)-L-Pro-Val*(OPh-4-SCHs):
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Name: benzyl tert-butyl ((55)-6-((2S)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-6-oxohexane-1,5-diyl)dicarbamate

P NMR (162 MHz, Chloroform-d) d 18.25 (s, 54%), 18.10 (s, 46%).

1H NMR (400 MHz, Chloroform-d) o 7.50 — 7.25 (m, 6H, 5xArH, NH), 7.20 — 6.94 (m, 8H, 8xArH), 5.45 —
5.20 (m, 1H, NH), 5.12 - 5.03 (m, 2H, CH>), 4.95 - 4.64 (m, 2H, CHP, NH), 4.58 — 3.95 (m, 2H, 2xCH), 3.73
—3.34 (m, 2H, CH>), 3.24 - 2.89 (m, 2H, CH?), 2.46 — 2.40 (m, 6H, 2xSCH3), 2.40 — 2.19 (m, 2H, 0.5xCH>,

CH), 2.20 - 2.09 (m, 1H, 0.5xCH2), 2.09 — 1.70 (m, 4H, 2xCH>), 1.70 — 1.47 (m, 2H, CH2), 1.39 (d, ] =7.0 Hz,

9H, Boc), 1.32 - 1.24 (m, 2H, CH>), 1.10 - 0.87 (m, 6H, 2xCHs).
HRMS: Cs2Hs7NsOQ9PSz2 [M+Na]* cale. 879.3202 found 879.3179
HPLC: purity >99%; retention time 18.930 and 19.167 min

|Chromatogram |
900 - 7 do publikacji #109 [manually integrated] LW264 UV_VIS_2 WVL 254 nm
] 2 -19,167
i 11 - 18,930
7504
625 -
< 500
E j
© 4
o 4
& 375
o]
§ i
250 ]
125 ]
[}: JL Ll e |
-100 _- T T T T T T T T T T T T T T T T T T T 1
0,0 5,0 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 18,930 157,219 783,143 52,23 48,37 na.
2 19,167 143,785 835,823 47 77 51,63 n.a.
Total: 301,004 1618,966 100,00 100,00
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ho
“Ip NMR (162 MHz, Chloroform ) 5 18.25, 18.10. P
0.030
Y
| g +0.025
G g |
f +0.020
— +0.025
q +0.015
| +0.010
+0.005 L0.020
T T ~0.000
& ¥
T —= T o8 T
18.4 18.3 18.2 18. 18.0
f1 (ppm)
F0.015
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P o e S o S A YA e T o o e o e L o e o e e e e e i o et e g | L
B (m) F (m) K (m) [ L (m) N (m) |0 (m)
7.30 5.06 241 | 2.14 1.57 || 1.26 L0.45
A(m) E(m) G (m)||P(m) C (m) D (m) J(m) M (m) [(d| |H(m)
7.13 5.31 4.70 || 4.30 3.54 3.10 2.29 1.88 1.39 1.01
0.40
'H NMR (400 MHz, CHLOROFORM-D) 5 750 — 7.25 (m, 6H), 7.20 — 6.94 (m, SH), 545 — 5.20 (m,
1H), 5.12 - 5.03 (m, 2H), 4.95 - 4.64 (m, 2H), 438 — 3.95 (m, 2H), 3.73 — 334 (m, 2H), 324 - 2.89 (m, L35
2H), 246 — 2.40 (m, 6H), 2.40 — 2.19 (m, 2H), 220 2.09 (m, 1H), 2.09 — 1.70 (m, 4E), 1.70 - 147 (m,
2H). 139 (d.J = 7.0 Hz, 9H), 1.32— 1.24 (m. 2H). 1.10— 0.87 (m. 6H).
0.30
F0.25
0.20
F0.15
0.10
+0.05
] ]
| v S LM g w Pl 0.00
L s ol s T b HL N R R T S S A L S
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f1 (ppm)
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(110) Boc-D-Lys(Z)-L-Pro-Val*(OPh-4-SCH3):
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Name: benzyl tert-butyl ((5R)-6-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-6-oxohexane-1,5-diyl)dicarbamate
3P NMR (162 MHz, Chloroform-d) d 18.48 (s, 66%), 18.20 (s, 34%).
'H NMR (400 MHz, Chloroform-d) 0 7.52 (dd, ] = 44.3, 10.3 Hz, 1H, NH), 7.38 — 7.26 (m, 5H, 5xArH), 7.22
-7.10 (m, 6H, 6xArH), 7.10 - 7.00 (m, 2H, 2xArH), 5.35 (dd, ] =24.7, 8.2 Hz, 1H, NH), 5.17 - 5.04 (m, 2H,
CH>), 4.93 — 4.85 (m, 1H, NH), 4.73 — 4.62 (m, 1H, CHP), 4.64 — 4.47 (m, 1H, CH), 4.49 —4.32 (m, 1H, CH),
3.85-3.65 (m, 1H, 0.5xCH2), 3.52 — 3.36 (m, 1H, 0.5xCH>), 3.22 — 3.12 (m, 2H, CH>), 2.43 (d, ] = 3.1 Hz, 6H,
2xSCHs), 2.40 - 2.22 (m, 2H, 0.5xCHz, CH), 2.15 - 1.94 (m, 1H, 0.5xCH2), 1.94 - 1.75 (m, 2H, CH?2), 1.75 -
1.39 (m, 6H, 3xCHz), 1.35 (d, ] =18.2 Hz, 9H, Boc), 1.12 - 0.93 (m, 6H, 2xCHs).

HRMS: C2Hs7N1OoPS2 [M+Na]* calc. 879.3202 found 879.3180
HPLC: purity >99%; retention time 19.027 min

|Chromatogram
1400 - 3 do publikacji #110 [manually integrated] LW380 UV_VIS_2 WVL:254 nm
] 12 - 10,027
1200 -
1000
= 800 -
<
E
&
S 600
o
o
5]
w
£ 4001
2004
L |IEJ'EWST3
0 [T
_2OO_| T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 250 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 18,530 0,394 2,408 0,13 0,19 na.
2 19,027 300,981 1288,143 99,53 99,41 na.
3 19,587 0,636 2,927 0,21 0,23 na.
4 19,813 0,382 2,265 013 017 na.
Total: 302,392 1295,743 100,00 100,00
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1P NMR (162 MHz, Chloroform-o) & 1848, 18.20. ~0.034
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f1 (ppm)
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Ll i RO N RN HICH] i AR S -
B e L e L 1026
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-0.24

Tdd) | | Qm) pdd)| |N(m) K (m) 1 (m) H (m) G| |pm B(d)||Am)
7.52 || 7.17 535 489 4.40 3.75 3.18 243 | | 2.05 1.35 || 1.02 |[0-22

M (m) 020
4.67

0.18
'H NMR (400 MHz, CHLOROFORM -D) & 7.52 (dd, J=443, 103 Hz, 1H), 738 — 7.26 (m, 5H), 7.22 -
7.10 (m, 6H), 7.10— 7.00 (m, 2H), 5.35 (dd, J= 247, 8.2 Hz, 1H), 5.17 — 5.04 (m, 2H), 4.93 — 485 (m,
1H), 473 = 4.62 (m, 1H), 464 — 447 (m, 1H), 449 — 432 (m_ 1H). 3 85— 3.65 (m. 1H), 3.52— 336 (m.
1H), 322~ 312 (m, 2H), 243 (d.J =31 Hz, 65). 240 2.22 (m, 2H). 2.15— 1.94 (m_ 1H), 194 — 175
(m, 2H), 1.75— 1.39 (m, 6H), 1.35(d,J= 18.2 Hz, SH), 1.12— 0.93 (m, 6H). L0414

-0.16

F0.12

~0.10

~0.08

~0.06

~0.04

~0.02

~0.00

~-0.02

7.0 6.5 6.0

T (ppm)
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(111) Hm-L-Met(O2)-L-Pro- Val?(OPh-4-SCH3):

Name: 2-(4-(2-(((25)-1-((25)-2-((1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-(methylsulfonyl)-1-oxobutan-2-yl)amino)-2-
oxoethoxy)phenoxy)acetic acid

31IP NMR (243 MHz, Methanol-ds) d 18.45 (s, 47%), 18.20 (s, 53%).

TH NMR (601 MHz, MeOD) 6 7.21 - 6.60 (m, 13H, 12xArH, NH), 4.87 — 4.81 (m, 1H, NH), 4.59 — 4.34 (m,
7H, 2xCH., CHP, 2xCH), 3.75 - 3.59 (m, 2H, CHz2), 3.10 - 2.98 (m, 2H, CH>), 2.83 (d, ] =43.0 Hz, 3H, CHos),
2.39 - 2.31 (m, 6H, 2xSCH3), 2.32 — 2.15 (m, 2H, 0.5xCH:, CH), 2.13 — 2.02 (m, 2H, CH>), 2.00 — 1.65 (m, 3H,
1.5xCH2), 1.07 (dd, J=20.3, 6.9 Hz, 3H, CH3), 1.01 (dd, ] =31.6, 6.6 Hz, 3H, CHs).

HRMS: CasH1sN3O12PSs [M+H]* calc. 866.2216 found 866.2238

HPLC: purity >99%; retention time 15.450 min

|Chromatogram |
1800 - % do publikacji #111 [manually integrated] LW470.1 UV_VIS_2 WVL.254 nm
1 1-15.450
1500
1250
2 1000
E ]
g ]
& 7501
]
2 500
250
[}__ l | Ll_\_|?|‘315-5_a3?
_2UU:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 15,450 299 634 1703,150 99,08 99,17 na.
2 15,850 2,051 10,168 0,68 0,59 na.
3 16,187 0,738 4,025 0,24 0,23 n.a.
Total: 302,423 1717,343 100,00 100,00
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P NMR (243 MHz, Methanol-d) § 1845, 18.20.
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359 (m, 2H), 3.10— 2.9 (m, 2H), 2.83 (d, J=43.0 Hz, 3H), 2.39 — 231 (m. |fH), 232~ 2.15 (m, 2H),
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(112) Hm-L-Met(O2)-L-Pro-D-Val*(OPh-4-SCHs):

:S:O

0 S
\\)\(oo\_/ h
" N/\/,P:o
CFNS C
S/

HO\X(”\O
o)

Name: 2-(4-(2-(((5)-1-((S)-2-(((S)-1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-

methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-(methylsulfonyl)-1-oxobutan-2-yl)amino)-2-

oxoethoxy)phenoxy)acetic acid
3P NMR (243 MHz, MeOD) 6 18.45 (s).

1H NMR (601 MHz, MeOD) d 7.21 - 6.61 (m, 13H, 12xArH, NH), 4.85 (dd, ] = 7.6, 5.5 Hz, 1H, NH), 4.61 -
4.36 (m, 7H, 2xCH:, CHP, 2xCH), 3.75 — 3.69 (m, 1H, 0.5xCH?), 3.66 — 3.60 (m, 1H, 0.5xCH?), 3.09 — 2.99
(m, 2H, CHz), 2.79 (s, 3H, CHs), 2.34 (d, J = 3.0 Hz, 6H, 2xSCHs), 2.32 - 2.18 (m, 2H, 0.5xCH:, CH), 2.17 —
2.03 (m, 2H, CHz), 2.03 — 1.80 (m, 3H, 1.5xCH?), 1.04 (d, ] = 6.8 Hz, 3H, CHz), 0.99 (d, J = 6.8 Hz, 3H, CH).
HRMS: CssHisN>012PSs [M+H]- calc. 866.2216 found 866.2233

HPLC: purity >99%; retention time 15.407 min

|Chromatogram

% do publikacji #112 [manually integrated)]

LW474.1

UV_VIS_2 WVL254 nm

1800 5

1500

12501

o

o

o
1

750

Absorbance [mAU]

500

250

11-15.407

|

200

oo 50 100

150
Time [min]

Integration Results

No. Peak Name Retention Time Area
min mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

1 15,407 260,576

1595347

100,00

100,00

Nn.a.

Total: 260,576

1595,347

100,00

100,00
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Afm) Fdd]| [Gm) E (m) D (m) 1(d) L (m) B (d)
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'H NMR (601 MHz, MeOD) & 7.21 — 6.61 (m. 13H). 4 85 (dd. J=7.6.5.5 Hz. 1H).4.61— 4.36 (m, TH). L 0000000
3.75— 3.69 (m. 1H). 3.66 — 3.60 (m. 1H). 3.09— 299 (m, 2H). 2.79 (s. 3H). 2.34 (d. J= 3.0 Hz. 6H), 2.32
218 (m, 2H), 2.17 — 2.03 (. 2H), 2.03 — 1.80 (m, 3H), 1.04 (d, J= 6.8 Hz, 3H), 0.99 (d, J = 6.8 Hz,
3ED; 8000000
7000000
6000000
5000000
4000000
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i F1oooo00
U Jdy I n
L T i A o [
™~ — M~ O W g [ (4] wm —
2 b 3o s & PR T P o6 1000000
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(113) Hm-L-Met(O2)-L-Pro-L-Val?(OPh-4-SCH3):

IO

HO (6}

1y
Name: 2-(4-(2-(((5)-1-((S)-2-(((R)-1-(bis(4-(methylthio)phenoxy)phosphoryl)-2-
methylpropyl)carbamoyl)pyrrolidin-1-yl)-4-(methylsulfonyl)-1-oxobutan-2-yl)amino)-2-
oxoethoxy)phenoxy)acetic acid
3P NMR (243 MHz, MeOD) d 18.20 (s).
H NMR (601 MHz, MeOD) d 7.24 — 6.73 (m, 13H, 12xArH, NH), 4.85 - 4.82 (m, 1H, NH), 4.60 — 4.35 (m,
7H, 2xCH., CHP, 2xCH), 3.71 - 3.59 (m, 2H, CH>), 3.06 (t, ] = 8.0 Hz, 2H, CH>), 2.86 (s, 3H, CHs), 2.36 (d, ]
=9.1 Hz, 6H, 2xSCH3), 2.31 — 2.22 (m, 2H, 0.5xCH>, CH), 2.12 - 2.02 (m, 2H, CH2), 1.94 - 1.80 (m, 2H,
CH>), 1.72 - 1.64 (m, 1H, 0.5xCH2), 1.08 (d, ] = 6.8 Hz, 3H, CH3), 1.05 (d, ] = 6.8 Hz, 3H, CHs).
HRMS: CssHasN3O12PSs [M+H]* calc. 866.2216 found 866.22338
HPLC: purity >99%; retention time 15.480 min

|Chromatogram
2 500 - & do publikacji #113 [manually integrated)] LW473.1 UV_VIS_2 WVL:254 nm
1-15.480
2000 -
1 500 -
= ]
<
E
@ ]
S 1000
o
= ]
5]
w
2 ]
5004
0—- I |
_5007| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0,0 50 10,0 15,0 20,0 25,0 30,0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 15,480 341,486 2200,731 100,00 100,00 n.a.
Total: 341,486 2200,731 100,00 100,00
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