Molecules 2017, 22, 82; d0i:10.3390/molecules22010082 S1 of S76

Supplementary Materials: Antiparasitic Activity of
Sulfur- and Fluorine-Containing Bisphosphonates
against Trypanosomatids and Apicomplexan Parasites

Tamila Galaka, Mariana Ferrer Casal, Melissa Storey, Catherine Li, Maria N. Chao, Sergio H. Szajnman,
Roberto Docampo, Silvia N. J. Moreno, and Juan B. Rodriguez

List of Contents Page
'"H NMR spectrum of compound 22. 54
13C NMR spectrum of compound 22. 54
3P NMR spectrum of compound 22. S5
'H NMR spectrum of compound 19. S5
13C NMR spectrum of compound 19. S6
3P NMR spectrum of compound 19. S6
H NMR spectrum of compound 25. 57
13C NMR spectrum of compound 25 S7
'H NMR spectrum of compound 27 S8
13C NMR spectrum of compound 27 S8
TH NMR spectrum of compound 29 59
13C NMR spectrum of compound 29 59
'H NMR spectrum of compound 30 510
13C NMR spectrum of compound 30 S10
'H NMR spectrum of compound 31 S11
13C NMR spectrum of compound 31 511

'H NMR spectrum of compound 32 512
13C NMR spectrum of compound 32 512
'H NMR spectrum of compound 33 S13
13C NMR spectrum of compound 33 513
'H NMR spectrum of compound 34 S14
13C NMR spectrum of compound 34 S14
3IP NMR spectrum of compound 34 S15
H NMR spectrum of compound 36 515
13C NMR spectrum of compound 36 S16
'H NMR spectrum of compound 37 516
'H NMR spectrum of compound 38 517
13C NMR spectrum of compound 38 517
H NMR spectrum of compound 42 S18
13C NMR spectrum of compound 42 518
'H NMR spectrum of compound 43 519
13C NMR spectrum of compound 43 519
3IP NMR spectrum of compound 43 S20
'H NMR spectrum of compound 46 520

13C NMR spectrum of compound 46 521



Molecules 2017, 22, 82; d0i:10.3390/molecules22010082 S2 of S76

3P NMR spectrum of compound 46 521
'H NMR spectrum of compound 48 522
13C NMR spectrum of compound 48 522
H NMR spectrum of compound 50 523
13C NMR spectrum of compound 50 523
'H NMR spectrum of compound 52 524
13C NMR spectrum of compound 52 524
3P NMR spectrum of compound 52 525
'H NMR spectrum of compound 44 525
13C NMR spectrum of compound 44 526
3P NMR spectrum of compound 44 526
'H NMR spectrum of compound 49 527
13C NMR spectrum of compound 49 527
'H NMR spectrum of compound 51 528
13C NMR spectrum of compound 51 528
'H NMR spectrum of compound 53 529
13C NMR spectrum of compound 53 529
3P NMR spectrum of compound 53 530
'H NMR spectrum of compound 45 S30
13C NMR spectrum of compound 45 S31
3P NMR spectrum of compound 45 531
'H NMR spectrum of compound 67 532
13C NMR spectrum of compound 67 532
3P NMR spectrum of compound 67 533
'H NMR spectrum of compound 68 S33
13C NMR spectrum of compound 68 534
3P NMR spectrum of compound 68 534
'H NMR spectrum of compound 69 535
13C NMR spectrum of compound 69 S35
3P NMR spectrum of compound 69 536
H NMR spectrum of compound 70 536
BC NMR spectrum of compound 70 537
3P NMR spectrum of compound 70 537
'H NMR spectrum of compound 71 538
13C NMR spectrum of compound 71 538
3P NMR spectrum of compound 71 539
'H NMR spectrum of compound 72 539
13C NMR spectrum of compound 72 540
3P NMR spectrum of compound 72 540
'H NMR spectrum of compound 73 541
13C NMR spectrum of compound 73 541
3IP NMR spectrum of compound 73 542
'H NMR spectrum of compound 74 542
13C NMR spectrum of compound 74 543

3IP NMR spectrum of compound 74 543



Molecules 2017, 22, 82; d0i:10.3390/molecules22010082 S3 of S76

'H NMR spectrum of compound 75 544
BC NMR spectrum of compound 75 544
3P NMR spectrum of compound 75 545
F NMR spectrum of compound 75 545
'H NMR spectrum of compound 76 546
13C NMR spectrum of compound 76 546
3P NMR spectrum of compound 76 547
F NMR spectrum of compound 76 547
'H NMR spectrum of compound 77 548
13C NMR spectrum of compound 77 548
3P NMR spectrum of compound 77 549
YF NMR spectrum of compound 77 549
'H NMR spectrum of compound 78 S50
13C NMR spectrum of compound 78 S50
3IP NMR spectrum of compound 78 551
F NMR spectrum of compound 78 S51
'H NMR spectrum of compound 79 552
13C NMR spectrum of compound 79 552
3P NMR spectrum of compound 79 553
YF NMR spectrum of compound 79 S53
'H NMR spectrum of compound 80 554
BC NMR spectrum of compound 80 554
3P NMR spectrum of compound 80 555
F NMR spectrum of compound 80 555
'H NMR spectrum of compound 81 556
13C NMR spectrum of compound 81 556
3P NMR spectrum of compound 81 557
YF NMR spectrum of compound 81 557
'H NMR spectrum of compound 82 558
13C NMR spectrum of compound 82 558
3P NMR spectrum of compound 82 559
YF NMR spectrum of compound 82 559
'H NMR spectrum of compound 54 560
13C NMR spectrum of compound 54 560
3IP NMR spectrum of compound 54 S61
YF NMR spectrum of compound 54 561
'H NMR spectrum of compound 55 562
13C NMR spectrum of compound 55 562
3P NMR spectrum of compound 55 563
YF NMR spectrum of compound 55 563
H NMR spectrum of compound 56 564
BC NMR spectrum of compound 56 S64
3P NMR spectrum of compound 56 565
F NMR spectrum of compound 56 565

'H NMR spectrum of compound 57 566



Molecules 2017, 22, 82; d0i:10.3390/molecules22010082 S4 of S76

13C NMR spectrum of compound 57 566
3P NMR spectrum of compound 57 567
YF NMR spectrum of compound 57 567
'H NMR spectrum of compound 58 568
13C NMR spectrum of compound 58 568
3P NMR spectrum of compound 58 569
F NMR spectrum of compound 58 569
'H NMR spectrum of compound 59 570
13C NMR spectrum of compound 59 570
3P NMR spectrum of compound 59 571
YF NMR spectrum of compound 59 571
'H NMR spectrum of compound 60 572
13C NMR spectrum of compound 60 572
3P NMR spectrum of compound 60 573
YF NMR spectrum of compound 60 573
'H NMR spectrum of compound 61 574
13C NMR spectrum of compound 61 574
3P NMR spectrum of compound 61 575

F NMR spectrum of compound 61 575



Molecules 2017, 22, 82; d0i:10.3390/molecules22010082 S5 of S76

# ALE178_500 #//CDCI3 1THNMR cccnaworvurnsmadoraadom0nmdo © < °
CONNNNNNAAAAAAAAAAA A OO ®NNNS O WWWLLO Moo o
SIS OOMOOOMOOMOMANNNNTNNNNNN ] m o
# 2015-03-05 17:39:34 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE178_500/120/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Identifier
1 3.1132 5.8182 2
16.8544 3
2 2.6611 5.8349 3
23.4811 3
3 1.3448 7.0768 3
I
|
T T T T T T T T T T T T T
6.0 5.5 .5 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

't

'H NMR spectrum of compound 22.

5.0 4

# ALE178_500 #//CDCI3// 13C NMR:

3.56
0.79
12.00

<«
)
—
—
—

— 14384

<)
BRUKER
(>

[
# 2015-03-05 17:20:23 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE178_500/122/pdata/1
1D TopSPIN Multiplet Table
1 T62.6092  6.6526 2
32.5964 2
2 44.9294  4.2793 3
3 37.6668 132.4795 3
4 16.3536  2.6402 2
6.3535 2
|
|
|
L . J . Ill . 1 H\
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

13C NMR spectrum of compound 22.
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'H NMR spectrum of compound 27.
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13C NMR spectrum of compound 29.
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13C NMR spectrum of compound 30.
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# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/MFJB72#13-19/1/pdata/1
1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifier
1 7.8553 5.3764 2 J(1,0)
3.0758 2 J(1,0)
2 7.7181 5.4764 2 J(2,0)
3.0258 2 J(2,0)
3 5.3568 1.3003 4 J(3,0)
7.1644 3 J(3,0)
4 5.0548 1.4212 5 J(4,0)
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13C NMR spectrum of compound 31.
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13C NMR spectrum of compound 32.
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# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/SSC82-14-08-13/20/pdata/1
1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Ident
1 5.3049 1.1635 4 J(1,0)
7.0810 3 J(1,0)
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13C NMR spectrum of compound 33.
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# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFBA74/20/pdata/1
1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier

1 5.2856 7.1526 3 J(1,0)
2 5.0887 1.2503 3 J(2,0)

7.0643 3 J(2,0)
3 3.0760 5.8682 2 J(3,0)

16.8169 3 J(3,0)
4 2.7082 6.8268 3 J(4,0)
5 2.6482 5.9099 3 J(5,0)

23.6561 3 J(5,0)
6 1.3406 7.0768 3 J(6,0)
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13C NMR spectrum of compound 34.
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1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M
1 5.3764 1.1614 4
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4 2.6844 6.9018 3

5 1.6886 1.0503 2
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13C NMR spectrum of compound 36.
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# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFD3/1/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 5.3089 1.0006 4 J(1,0)
7.1518 3 J(1,0)
2 5.0815 1.3883 5 J(2,0)
7.1068 3 J(2,0)
3 3.1228 7.8347 2 J(3,0)
4 2.7076 7.9047 4 J(4,0)
5 1.7518 0.9934 4 J(5,0)
6 1.3994 7.8197 3 J(6,0)
|
|
|
|
"W
|
|
T 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 ppm

i o

'H NMR spectrum of compound 37.

e
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m A 4400 N
Lh mu;u;mmmm <r<

4225

MR
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S N
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423

N OO WONVOVWOVUUOVUNHIIIITOOMOCTFINANDTOSONAONS VL FHHO PO OO
N NAAAAAAAAAAAAAAAHN NN AN LOVLOLOLONMWIENDWOVM®M®MMM
< I TS SIS S S LS SSLSTONNNNNNNNNNNNNNNNN A A A A A A A

1.35

mo oo @0« vinmoar wmd
# 2016-09-19 16:02:12 -0300 Administrator@JBR-01 oo sg 3¢ 223 Imo oon
# TOPSPIN Multiplet Table e ER Yo AT BRUKER
# C:/Bruker/TopSpin3.0/examdata/MFD5-col/10/pdata/1 no oo zegq e anewan
PR oo m MMM and aaq
1D TopSPIN Multiplet Table I”‘ I] ”“PH‘ *\‘““7 ”\‘““7 *\‘““7
ie

Number  Shift [ppml J [Hz] M Connection r
1 5.3197
2 5.1051
3 2.9437
4 2.7406
5 2.6055
6 1.3698

3587

4.5 4.0
g |3 ﬁaf
- o g

'H NMR spectrum of compound 38.

1.86
1.72
1.08
8.56
19.09

# MFD5 # //CDC13 // 13C NMR
o+ (e}
N o v N < WHAWNMmM NMAOAMNMOMWOUNDODMOOOLD>LLNO
. e e . @ o~ WV v - ANVOVUNOVUEMMANNO
o —or~ o
< MmN N NN ANANN N O 0 o~ W v [aiNe Vo RN RRNe RN S
— - — ACCIANe JRNeJRNeINe) <t ™M NN R B M B B B B |

# 2016-09-13 16:29:39 -0300 Administrator@JBR-01 (N

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFD5-col/11/pdata/1

1D TopSPIN Multiplet Table

Number Connection Identifier

(P

T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 38.
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# SSC95 #//CDC1l3// 1H NMR

Ho~>~wVwNNHAHO OO
MM ANNNNNAAAAOO
nwmwmuwnLwmLwnLwmLwnLwmLwLwmwmwm

o ~

NN

M ™M
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# 2016-10-20 14:19:40 -0300 Administrator@JBR-01 Cx)

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/SSC95/1/pdata/1

WHOWOMHWHWONWWONOWMNSWAN MWW WY
CCOoONALLVLVNIMMMANNNNNNH®®®D
NaNNAdAdddddddddddddddcddoooo

I

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identi
1 5.2594 1.2753 5 J(1,0)
6.7142 3 J(1,0)
2 5.1003 1.2170 5 J(2,0)
6.8643 3 J(2,0)
3 3.2748 6.8018 2 J(3,0)
4 2.0834 7.0381 5 J(4,0)

n N

T T
6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 ppm

slgl e e e

"H NMR spectrum of compound 42.

# SSC95 #//CDC13// 13C NMR~

—136.3
——131.50
-125.86
—124.09
77.25
77.00
76.75
39.62
39.53
__26.50
~~25.65
_17.65

+//..//..//info

T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 42.
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# MFBA74 # // CDC13 // 1H

oo
M N
n

m\xw///

4. lO
3.39
3.13
3.12
3.10
3.08
3.07
3.05
3.04
2.72
2.71
2.69
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1.69
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e
N
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138
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gl
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l 37
1.35
1.35
1.34
1.33

V/

=

1.31
1.23

520 of 576

—=-0.00

BRUKER
(>

N Mmoo wn <+ O
n oo owmm
# 2016-07-27 17:34:16 -0300 AdministratofdJHrCp ¥ © Mmoo
# TOPSPIN Multiplet Table 0N H LW O S~
# C:/Bruker/TopSpin3.0/examdata/MFBA74/20)pdatta M N — YN
BN 0 0 00 M mmm
1D TopSPIN Multiplet Table il I Il "'\““/’“ T
Number  Shift [ppm] J [Hz] c Tdent
1 5.2856 7.1526
2 5.0887 1.2503
7.0643
3 3.0760 5.8682
16.8169
4 2.7082 6.8268
5 2.6482 5.9099
23.6561
6 1.3406 7.0768
T 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 25 2.0 1.5 1.0 0.5 0.0 ppm
N o ~ © - =)
* < ~ © N 2
‘T‘-f © o o~ ~ I
o
'H NMR spectrum of compound 43.
# MFBA74 # // CDC13, //wil(.q3C NMR
[C oy} n oW NIRCEREN NV ND> VMO N M
. - ISESES [ o) o~ Lwon mvoummmnmo BRUKER
N 0N
MM NN ~ 0 NN NN o S HOSO WISV (N
—HH Hd o~~~ RV FHEFMOOMN NNAAAAAA
# 2016-07-27 16:27:00 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFBA74/21/pdata/1
1D TopSPIN Multiplet Table
—————————————————————————————————————————————————————————————————————— 1
Number Shift [ppm] J [Hz] M Connection Identifier [
1 62.6972 6.5849 2 J(1,0)
2 62.4354 6.5849 2 J(2,0)
3 44.7904 4.3135 3 J(3,0)
4 37.6204 132.3789 3 J(4,0)
5 16.3778 2.7248 2 3(5,0)
6 16.3282 2.9518 2 J(6,0)
1D TopSPIN Multiplet Lines Table
|
|
|
|
11
|
" R . cabh gl Bt oAb i A
T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of compound 43.
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# MFBA74 # // CDC13 // 31P NMR @ )
+//..//..//info
.uh\‘ L\ |
T T T T T T T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm

3P NMR spectrum of compound 43.

# MFBA90O # // CDC1l3 // 1H NMR
N HAOOENFOFNOMNOONNDOUNMMAAOOXFMHNDOENNMANNON®H N0 ™
NANANNAAAAO0O0O0O0NNNNDOXXEENEEENECOHIILOMMMMMMOOVOOOMMMMMM
LS LSS LSS LSOO NNONNNNANNNNONONMMM NN A A A A A A A A A

# 2016-10-17 18:45:32 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFBA-90/10/pdata/1

1D TopSPIN Multiplet Table

1675.235 g
c
x
m
3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DY MNN Ao >~ m o @
Number shift [ppm] J [Hz] M Connection Identifier a3 g o 3 PRI = @ 2 P a @
1 5.0647 0.9155 2 J(1,0) HI~ O N O OMmMINMN~NO LI M
6.8188 4 J(1,0) > WLWLLWWLW N O 0o @
2 4.0494 6.4017 2 3(2,0) 0 0 W W @ L N CRCRCRY
3 3.7147 7.4519 2 J(3,0) B e B I B B A o A
11.1029 2 3(3,0)
14.7788 2 J(3,0)
4 3.3802 7.3936 3 J(4,0)
22.7559 3 J(4,0)
5 1.6875 5.4514 2 J(5,0)
6 1.3509 7.0518 3 J(6,0)
7 1.3434 7.0018 3 a7,

38 Bb@U 3.L_ 34 ppn B

T T T T T T T T T T T T
1.5 1.0 0.5 ppm

e e S e P

'H NMR spectrum of compound 46.
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# MFBA90 # // CDGl3 // 13C NMR
o

~ o < ©
A o w ™M 0 O NoOoc~tFoOWOoMmMO O™ LN W
. . . oy 0 I < OMFFFHFNOWOOFNMMA
- o — = o . L
[ o™ (a2 N~ NN NN oA ONAH>WWOWWOOO
— — — ~ — w0 v v v O ANNNAAAAAA
\ | \ )
| 7T TN
I \
# 2016-10-18 17:43:48 -0300 Administrator@JBR-01 BRUKER
# TOPSPIN Multiplet Table (N
# C:/Bruker/TopSpin3.0/examdata/MFBA-90/11/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connection Identifi
1 62.9060 6.5646 2 J(1,0)
2 62.4722 6.6274 2 J(2,0)
3 44.3799 3.5149 3 J(3,0)
4 34.4050 129.8764 3 J(4,0)
5 16.3736 6.5897 2 J(5,0)
6 16.3474 6.5834 3 J(6,0)
7 16.3182 6.8601 3 J(7,0)
8 16.3442 6.7155 2 J(s,0)

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of compound 46.

# MFBA90 # // CDC13 // 31P NMR

21.49

+//..//..//info

T T T T T T T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm

3P NMR spectrum of compound 46.
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# MFBA147 #//CDC13//

523 of 576

# 2016-10-14 12:38:40 -0300 Administrator@JBR-01 (
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFBA147-2col#8-9/70/pdata/1
1D TopSPIN Multiplet Table
Number  shift [ppml (2] M Connection  Identifier
””” 1 s rzes 4 aao)
7.9146 3 J(1,0)
2 5.0607 1.3670 5 J(2,0)
6.7768 3 J(2,0)
3 3.5390 7.8520 2 3(3,0)
I
|
| |
J 1
[
L U
T T T 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 0.5 0.0 ppm
c|e S o |3 ]
< N | =l
'H NMR spectrum of compound 48.
# MFBAl47 #//CDC13//13C NMR
@ [ T I I
o - >~ o™ n o n R I U RGBT
. . . - [SESES S+ Mmoo A
© o +H o ® e I
o <+ N >~ 0 A O™ Wi ™V
— = oH Ao NN MO0 NNN A A
| | |
. | . N I\
+//..//..//info ‘
|
I
l Lol |
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR spectrum of compound 48.



Molecules 2017, 22, 82; d0i:10.3390/molecules22010082

524 of 576

# MFBA177 #//CDCL3// 1H NMR .
VOVNLLLIMMOO NN ®®® ™~ ©OVINMANOEEVNONNOD®DVINNOWMH O ® =)
MMM MOMONMAFAO0O0000000O0 A A OO0OO0COCOCOCONNWVWWVWWOVWWOVWWOVWWOWVUIN FHHEmM N
101010 10 10 16 10 16 10 18 10 19 10 19 10 15 1 10 1 MO PO NNNNNNN A Ao oA oA A A <
e —" AV S \V—— \
=
# 2016-09-09 17:05:22 -0300 Administrator@JBR-01 !
# TOPSPIN Multiplet Table |
# C:/Bruker/TopSpin3.0/examdata/MFBA177_C2-6/1/pdata/1 BRUKER
1D TopSPIN Multiplet Table SOWWL T N MmN AAAO
OSSOSO WOV WOA-
7777777777777777777777777777777777777777777777777777777777 -0 MO >IN AN HWOANM
Number shift [ppm] J [Hz] M Connection Olggn%%erﬁ m <r< m m co [\ <r< m ‘_' o
""" i"'"'"’éfééé&””ifé%%é""é""""""’Ezif&;’""@’{;'g PN P S S M O
7.8020 3 J(1,0
2 5.0820 1.4004 5 J(2,0) Praaaaaa RN
6.8768 3 J(2,0) ‘\\v\/'// k\\\//
3 3.1618 0.4251 2 J(3,0)
7.2519 2 J(3,0)
7.6020 2 J(3,0)
4 1.6837 1.2003 2 J(4,0)
5 1.6553 1.2003 2 J(5,0)
6 1.3953 7.0518 3 J(6,0)
1
i
[l
|
|
I
|
I ‘ ik
5.4 5.3
I
T T 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 25 2.0 1.5 1.0 0.5 ppm
]\
3 & & 13/ BB
el |2 e} T |erN e
- |lo - < I<lcilmle
'H NMR spectrum of compound 50.
# MFBA177_C2-6 #//CDCL3// 13C NMR
n i} 0 N mn o wn o ar~ o 0w
. . . N o~ ™ Mmoo A V>
e : 2  BRUKER
m ™ ISE >~ 0 N VA >N
- oo o N ™ NN A
|
oV % N Y
+//..//..//info
|
|
|
|
|
|
| . il
oy ik h mJ , P . o ot
T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of compound 50.
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# Ssc123 #//cbcl3//
[N TS L o) Mo o B I n i ol )

1H NMR
MMNANN-HOO
NNNoOoOoOoOoONNNNNNA
< < -

4. 20
4.19
4.19
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4.17
4.15
4.14
4.13
4.11
4.11
4.10
4.09
4.08
3.39
3.39
3.22
3.21
3.06
3.05
3.03
3.01

mmmmmmmmm<f<

NADONHOWVAD>V HFMNO OISO LN
AN VVVWOVUINOOOODOOOO VWVWWYM
ANANANNANNNNNNNNNNNAAAA

# 2016-10-13 16:33:56 -0300 Administrator@JBR-01 BRUKER
# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/SSC123/110/pdata/1 Cx)

1D TopSPIN Multiplet Table

1 3.2167
2 3.0206

.6102

Mmmum

T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 0.5 ppm

I

'H NMR spectrum of compound 52.

19.60
8.23

5 5.0
H
] *

54.03

# ssci23 #//CDC13// 13C NMR
@
<t‘ 0 (X)(X) n o wn 0 M ¢ O fFNOUNAADT MO WOV O WO M
o o o o reaenanaaseesan BRUKER
™ ™ N o ~ >0 NN NN NN DSOS WOV (N
— — — [l [XoJaN RN JaNe JaNe) MO MO MANNNNNA A A A A
N N N N A =
|
|
# 2016-09-09 17:31:10 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/SsSC123/112/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connection Identifier
1 62.8856 6.6024 2 J(1,0)
2 62.7456 6.6024 2 J(2,0)
3 38.9268 131.5581 3 J(3,0)
4 27.3057 5.0129 3 J(4,0)
5 16.4089 6.1133 2 J(5,0)
I
|
| bbb Moow A
y
T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 ] 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 52.
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# SSC-1231 #//CDC1l3// 31P NMR

526 of 576

o C><)
N
5 BRUKER
i (>
+//..//..//info
I
T T T T T T T T T T T T T T
160 140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm

3P NMR spectrum of compound 52.

# MEBRLBL-L #//D20// 14 JMRw o o LR R S L R Rl
T TN N;mﬂ;(\i(\;(\;(\;(\;(\;(\;(i(\iNNNNNv—(v—]n—iﬁ:i/ﬂ-—{‘—i:
NVAVE LR ) R T e

o~ nm n ™Mo - oo 0
O — O ™M 0 O [~ N
o o~ -0 >O0 >
<t 0 O N 0 WO N LW
# 2016-10-14 15:22:04 -0300 Administrator@JBR-01] o o O >~ W0 VLW LW<H CN
# TOPSPIN Multiplet Table O n wn S
# C:/Bruker/TopSpin3.0/examdata/MFBA181-L/9/pdatfa/1 — A A A A A A
1D TopSPIN Multiplet Table \ \ / \\\/ ///

Number shift [ppm J [Hz]
1 5.3039 7.5020

2 5.1158 6.9768

3 3.1995 7.8392

4 2.9271 7.2609
14.0127

15.1449

1D TopSPIN Multiplet Lines Table

dd

T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 5 1.0

O W

"H NMR spectrum of compound 44.
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# MFBA181-L #//D20// 13C NMR
o

= © N~ NNMOWMIO N
Loe° BRUKER SUZRRLRILRN
o <4 o . .
Y N (;_.::><::__;> HO WO ®L H MO LN
— — — HFFHFOMANNNNNAA

VZRRYZaRY

/ \ o\ /
. NNV

# 2016-10-14 14:39:49 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/MFBA181-L/4/pdata/1
1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifier
””” 1401499 1093057 3 g0
2 28.7475 3.6680 3 J(2,0)
!
i
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

13C NMR spectrum of compound 44.

# MFBA181-L #//D20// 31P NMR

+//..//..//info

T T T T T T T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm

31IP NMR spectrum of compound 44.
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# MFBA157 #//CDCl3// 1H

# 2016-10-13 14:40:22 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFBA157P/40/pdata/1

1D TopSPIN Multiplet Table

528 of 576

75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm
gl= 2 CREIRE
- [ | o ‘<r_
'"H NMR spectrum of compound 49.
# MFBA157 #//CDC13// 13C NMR
@ oS¢ O < 0
o A mMmmom 0 o un O~ O ML O WA
. . L N O~ VWHEFM>NWVWLOAO
e omdH < moo . . . .. . . .
o MmN A o~~~ w a0 or>~LvVwLVwNnrS VLo
— R B B B B B | [ MO MOANNNNAAA
(|
| N N NNV
+//..//..//info
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I
o I
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| il
i W
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR spectrum of compound 49.
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# MFBA158 #//CDC13// 1H NMR
oo~~~ 0nnMmm A
M Mmmomo oA
0 wmnwmwm

=" N TR ——"

NN AAA
L B B B B
nwmwmwmwm
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2.10
2.08
2.07
2.06
2.04
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2.02
2.00
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1.62
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n wn wnwmnwn

# 2016-10-13 13:20:09 -0300 Administrator@JBR-01 BRUKER

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFBA158C6-34/1/pdata/1

1D TopSPIN Multiplet Table

Number  Shift [ppm] J [Hz] M Connection Identifier
1 5.3689 1.1670 4 J(1,0)
7.8395 3 J(1,0)
2 3.1853 7.2334 3 J(2,0)
3 1.4177 7.0667 3 J(3,0)

L )

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 0.5 ppm

L a1

"H NMR spectrum of compound 51.

L

MFBA158 CDC13 13C NMR
Taa and RN © o 586305 BRUKER
~ o HRE A g SR
N~ = oSS~ ™M ™M NANNNAAA
|\ | \ I\
LAY N SN LAY

+//..//..//info

A ‘ J s A "

T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 51.
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# MFBALl59P #//CDCL3// 1H NMR °
owuwuInN-HdHdToOoOOOomOoMANNdOOOoOOOOOEEMHdVUINNMAdOO~VWFNATOTLVNMOAOATFMMAA>GWOOOOM™ VWL H o
ANANANNAATA0000OoONANNANNANNHHAAdddNNOOOONANLVLVLLVVOUNININMHOOOOOODONAANWVWWOVWWOWMMMMMM .
momuouuuuOUOOLLOEFSFISSFIEILTOO OO OO OO AN NTNNNNNNNNNNNNAAAAAAAAAAAA 1
# 2016-10-12 12:16:26 -0300 Administrator@JBR-01 BRUKER
# TOPSPIN Multiplet Table CN
# C:/Bruker/TopSpin3.0/examdata/MFBA159p/1/pdata/1 |
1D TopSPIN Multiplet Table O OOUFNO® WO DL
W WO < Ot M < H 0 mM
NMNOMNOMWOVI ®HWNWO NN
MUWOoOmMMDID o <HoONHW >
HOMNHOOO ®MANHOO ®
1 5.2636  1.0280 4 J(1,0) LbwIiMA MOMMmMmmN N
7.6395 3 J(1,0) At A A AAAA A A A A A
2 3.2180 7.7020 2 J(2,0)
3 3.0209 6.1849 2 J(3,0) \/ \\\/// ‘\\\\///
16.2292 3 3(3,0)
4 2.6091  6.1266 3 J(4,0)
23.7812 3 J(4,0)
5 1.3562  7.0268 3 345,0)
6 1.3492  7.0518 3 s, 0)
T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
of | o~ o |© @ ) o =)
Q| |®R @ N~ @ e b 0 e
- |+~ © - |+ =] o - o
- -
'H NMR spectrum of compound 53.
# MFBA159P #//CDCL3// 13C NMR
© o~ awo
<+ N N N~ o DANMOFE MOMOFANOHFALND OO
oW oH ¢ mo
m ™M ™M NN NANANANN OO ~oOoNN>VVWINDS WO WYWLO
-~ - = WLOWWVWWOVWLOYU MOHOMMO MM ANANNNNAAAAA
SRS\ | | =
S \ | =
I N = 8

# 2016-10-11 16:43:33 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/MFBA159p/2/pdata/1

1D TopSPIN Multiplet Table
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13C NMR spectrum of compound 53.
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# MFBA159P #//CDCL3// 31P NMR

21.72

+//..//..//info

]

T T T T T T T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15 10 5 0 -5 -10 ppm

3P NMR spectrum of compound 53.

# MFBA160-L _#//D20+(lock)MeOD// 1H NMR
 ~ <+ M FOMMANNONNDOUMATOFANNODONDODTNFNOONNNNON
Mmoo A A A MO MM MM MOO0OO0O0O0OO0OdddddddOO0OCOOCOOCOOMODM™ WV

# 2016-10-12 18:20:55 -0300 [Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdpata/MFBA160-L/1/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] I (hz] M Connection
1 5.3657 1.1114 4 J(1,0)
7.8895 3 J(1,0)
2 3.3137 5.5764 3 J(2,0)
3 3.0563 7.0L60 2 J(3,0)
14.6p32 3 J(3,0)
|
T T T T T T T T T T
5.5 5.0 45 4.0 35 3.0 2 0 1.0 ppm

0
-
©

Doy

"H NMR spectrum of compound 45.
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# 2016-10-12 14:29:07 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFBA160-L/2/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection
1 41.4742  109.4470 3 J(1,0)
2 30.1566 3.6680 3 J(2,0)

T T T T T T T T T T T T T T T T T T T
1770 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of compound 45.

# MFBA160-L #//D20+(lock)MeOD// 31P NMR

+//..//..//info

T T T T T T T
150 100 50 0 -50 -100 -150 ppm

31IP NMR spectrum of compound 45.
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#TG81# // CDCI3 // 1TH NMR

0 MHOODHF N>V FMMON O ®© OCWLFALDFOMMANO N
~ NNNAAAAA DD DN Mo MWLM ®O®M®M®M®® O O ©
~ S T T T N B B B B T B T W W) A4 dddddd A+ +00O0

J
%4 12
W
)

# 2016-07-20 11:53:43 -0300 Administrator@JBR-01 CN

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG81-P-3/10/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection
1 3.7385 7.3773 2 J(1,0)
11.1775 2 J(1,0)

14.7284 2 J(1,0)

2, 3.4592 7.4673 3 J(2,0)
22.6021 2 J(2,0)

3 3.3818 7.6520 3 J(3,0)
4 1.5522 7.1394 5 J(4,0)
5 1.3400 7.0268 3 J(5,0)
6 1.3312 7.0268 3 J(6,0)
7 0.9018 7.4269 3 J(7,0)

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 25 2.0 1.5

R’ e

'H NMR spectrum of compound 67.
H#TG81# // COE)CIS /1 13C NMR

o nmnogN~onmnm~NOO~oONNOONHA g LOVONTYE NO NS
. NOoO TN +HOOhOGODTdHE MO NNNHOOHWOMMMMANM A
©~ DOV MMANANANNNNNDSF DO NAOOOWOOAA
— b LVvVVVVVLVVLOUNHAFE OO ANNNAAAAAA

A N ——

# 2016-07-19 16:22:28 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG81-P-3/12/pdata/1
1D TopSPIN Multiplet Table an
Number shift [ppm] J [Hz] M Connection Identifier (N
1 62.9518 6.6526 2 J(1,0)
2 62.3929 6.8412 2 J(2,0)
3 44,5931 3.2634 3 J(3,0)
4 34.0727 130.0964 3 J(4,0)
5 16.3561 4.1332 2 J(5,0)
6 16.3018 4.1374 2 J(6,0)
|
|
I
| |
L " " " | L

T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 67.
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#TG81# // CDCI3 // 31P NMR

21.48

<)
BRUKER
(>

+//..//..//info

T T T T T T T
45 40 35 30 25 20 15 10 5

o

ppm
3P NMR spectrum of compound 67.
©~ MWMOANHOONWLWWOULL HFEMWOWLL M o
o [TonToluTolNTolNTolE. o I oo B ot I os BN s BN BN B ) B0} M o
™ dddoddddd-dd-400°c BRUKER °©
# 2015-07-13 17:28:59 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG77-P-1/20/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 3.7436 7.4019 2 J(1,0)
14.7288 2 J(1,0)
11.1279 2 J(1,0)
2 3.4392 7.4103 3 J(2,0)
22.7934 3 J(2,0)
3 3.4156 7.7520 3 J(3,0)
4 1.5190 7.6395 5 J(4,0)
5 7.0768 3 J(5,0) 0
6 7.0268 3 3(6,0) [
7 7.3269 3 J(7,0)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
1D TopSPIN Multiplet Lines Table
|
|
i
|
|
i T
L
T T T T T T T T T
4.5 4.0 25 2.0 1.5 1.0 0.5 ppm

By B

H NMR spectrum of compound 68.

<
<
©
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TG77// CDCI3 // 13C NMR

171.03

# 2015-07-13 17:53:49 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG77-P-1/21/pdata/1

1D TopSPIN Multiplet Table

S35 of 576

1 62.9224 6.8120 2 J(1,0)
2 62.4060 6.8120 2 J(2,0)
3 44.5570 3.2924 3 J(3,0)
4 34.0531 130.1084 3 J(4,0)
5 16.3259 4.0872 2 J(5,0)
6 16.2717 4.0872 2 J(6,0)
|
|
|
|
1
|
I
" e " - — " . ‘ \IH‘ A

T T T T T T T T T
180 170 160 150 140 130 120 110 100

90
13C NMR spectrum of compound 68.

70

60

50

40

30

20 10 ppm

TG77 // CDCI3 // 31P NMR 5 (—-g><-7
o
I BZ%R
T T T T T T T T T T T
140 120 100 80 60 40 20 0 -40 -60 -80 ppm

3IP NMR spectrum of compound 68.
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ANNNNAAAAAAADSDSDDDDDDDNDDDDNS SISO OOMOMONOOOWNMOMOMMOMOOOMANNNNNNNNNOG O
mmmmmmmmmmmmmmmmmmmmmNcdAddddddd A A A A A A A A A A A A A A HO OO

RIS IR I I I

# 2015-07-13 15:06:
# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/exandata/TG85-p/70/pdata/1
1D TopSPIN Multiplet Table
Number  Shift [ppm] J [Hz] M Connection Identifier BRUKER
1 3.7436 7.4019 2 J(1,0) (_N
11.1279 2 J(1,0)
14.7288 2 J(1,0)
2 3.4402  7.4269 3 3(2,0)
22,6309 3 J(2,0)
3 3.4104  7.7770 3 3(3,0)
4 1.5334 7.6520 5 J(4,0)
5 1.3503  7.1018 3 3(5,0)
6 1.3427 7.0518 3 J(6,0)
7 0.9088  7.2019 3 3(7,0)
|
|
It
-
[
[
{ |
“\ I
thins
T T T T T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
I o ) @ of I~ o
= @ = Q S| |a|« S
< - W”f o o[ =
=
H NMR spectrum of compound 69.
S #TG85 #//CDCI3// 13C NMR now o N W N © carmdmw
. N O~ o ™M - O < Mmoo
[ o~ o o NN n < N 0w wYvwm
- NN RRERERY ™ @ NN

——50.88
——44.56

%

—33.05

__-28.90

< —21.59

S

——~28.68

<
<
£
X
/

s

# 2015-07-13 16:25:18 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG85-p/72/pdata/1

‘

1D TopSPIN Multiplet Table

N

Il
U
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 69.
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# TG85-P #//CDCI3// 31P NMR

21.47

<)
BRUKER
(>

+//..//..//info

T
55 50 45 40 35 30 25 20 15 10 5 0 -5 ppm

# TG28 #//CDCI3// 1H NMR JINR

# 2015-05-12 11:05:53 -0300 Administrator@JBR-01 /// \‘%ﬂ/

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG28-P/140/pdata/1

—2.07

1D TopSPIN Multiplet Table

Number shift [ppm J [Hz] M Connection Ide
1 3.7417 7.3769 2 J(1,0)
11.1279 2 J(1,0)
14.7288 2 J(1,0)
2 3.4408 7.4353 3 J(2,0)
22.8434 3 J(2,0)
3 3.4098 7.7270 3 J(3,0)
4 2.6813 6.8018 3 J(4,0)
23.6436 3 J(4,0)
5 1.3502 7.0768 3 J(5,0)
6 1.3422 7.0268 3 J(6,0)
,,,,,,, o Jo M o o 0 o S U T .
oMM ™M
AN MO >
~OoOwMmOoOLwl AN ¢
© 0 >~ W W WL O HWN O
00 00 00 G O 0 O & N <N O
R B B B B B B B | IS U I )

Z
N
X

T T T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
N @ - < N e S
~ - o« o~ o~ e o~

'H NMR spectrum of compound 70.
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# TG28_P #//CDCI3// 13C NMR

i
o S~ = m o FMOOWNHOMOAOADNSWNO W >
. oo ™M OV VUNHAHOLAFEOWOWMMM®MEM O
o T aveeTddenaNnenannn9
[ oA ot U FMHOONHWWOWWOWOM
— w0 v Y v N OOMOOMANNNNAAAAA
| )
NAOANY ST —
Vol { —

# 2015-05-11 17:04:52 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG28-P/141/pdata/1 m

1D TopSPIN Multiplet Table BRUKER

1D TopSPIN Multiplet Lines Table

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

13C NMR spectrum of compound 70.

# TG28_P #//CDCI3// 31P NMR

21.48

T T T T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 -20 -40 -60 ppm

3IP NMR spectrum of compound 70.
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#TG32#// CDCB/[ABNMR, o ~ o v v macoorvsa oo R NEEneeIT05238225 (")
B R e R L e R R N L L A ) Adddcdddddd-adqa444-4000 BRUKER
- \ ' : >

TOONOULITANLOMOINLL®M [=2.
FTOOMMWOVOMULLOTOOD (3
QoY aNeaerENT M9
OCONMNOTT—TMOMOMOMO v~ (=3
L. ONNMNNOOOULITNANTTO (=2
# 2015-05-13 09:59:36 -0300 Administrator@JBR-01 €O 00 00 00 00 00 00 O NNMNIMNIMNNMNDMN ©
# TOPSPIN Multiplet Table Al e s R
# C:/Bruker/TopSpin3.0/examdata/TG32-t8-15/1/pdata/1 \\\\ /;;é:;;:;:iiﬁ’/) k\\§::§;;§§:;;$:\\ k\
1D TopSPIN Multiplet Table
Number  Shift [ppm] J [Hz] Ide
1 3.7399 7.
14.
11. |
2 3.4401 7.
23 Hp !
3 3.4071 7
4 1.3493 7 |
5 1.3415 7
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ !
| |
T T T
3.7 3.6 3.5 opm
b
I
|
( 4 t
wisllasati, It L J
T T T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
|
o ~ © < N < (=2}
< ~ © N @ N ©
© - ~N ‘N - ~ ~N
=
H NMR spectrum of compound 71.
TG32// CDCI3 // 13C NMR VoOND ¢ H HMOSOMOW M
BRUKER QAT A ARennesane
NN NN o <t Y HOOLOUNHWWYWOOH
LN WWOWLVLWLW 1 M ANNN A A A

# 2015-05-13 09:08:08 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG32-t8-15/21/pdata/1
1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 62.9292 6.8288 2 J(1,0)
2 62.3974 6.6023 2 J(2,0)
3 34.1112 129.9823 3 J(3,0)
4 16.3803 4.0565 2 J(4,0)
5 16.3261 4.3512 2 J(5,0)

1D TopSPIN Multiplet Lines Table

RFOoW®IOUBWNF
w
-~
o
jn
o
o

e

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

13C NMR spectrum of compound 71.
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/' TG32 // CDCI3 /I 31P NMR

21.49

T T T T T
150 -50 -100

50 0 ppm
3P NMR spectrum of compound 71.
#TG-64 #//CDCI3// 1 Co)
BRUKER SRR D P

—2.07

540 of 576

wmaaowen
nooo||d o o
cwomdalnowmn
# 2015-05-13 12:16:31 -0300 Administrator@JBR-01 Sl moG oy GRS R
# TOPSPIN Multiplet Table TR 8IY SINANZES
# C:/Bruker/TopSpin3.0/examdata/TG64-D/120/pdata/1 © 00 ®® o ®® SN )
e Jpar e g Ao A | o
1D TopSPIN Multiplet Table \\\ //// \\\ \ / ///
]
|
1 3.7425 7.3894 2 J(1,0) |
14.7163 2 3(1,0) !
11.1154 2 J(1,0) |
2 3.4426 7.3602 3 J(2,0) !
22.9560 3 J(2,0)
3 3.4098 7.7520 3 J(3,0)
4 1.5274  7.3769 5 J(4,0) |
5 1.3516 7.1018 3 J(5,0)
6 1.3441 7.0518 3 J(6,0)
7 0.8856 6.9768 3 J(7,0)
|
- !
|
T T T T
3.8 3.7 3.6 3.5 3.4 ppm |
|
|
| —
N '?HU L
" M J
T T T T T T T T T T T
5.5 5.0 3.5 3.0 25 2.0 15 1.0 ppm

wn -
@ ©
o~ ~N

T

'H NMR spectrum of compound 72.

(
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# TG-64 #//CDCI3// 13C NMR

170.91

# 2015-05-13 10:58:24 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG64-D/121/pdata/1

1D TopSPIN Multiplet Table

541 of 576

~ >~ oN
~ D~ W

NN NO W
[CRGCRVETE]

< 0
]

\\m\\&\

TAAHN AN N DOOONN OO
MMM ANAAN NN NN NS oo
= |

\&\////

<)
BRUKER
(>

Number shift [ppm] J [Hz] M Connection Identifier
""" 1 Te2iesnz s.e023 2 aao
2 62.3073 6.8412 2 J(2,0)
3 44.4960 3.1754 3 J(3,0)
4 34.0056 130.0902 3 J(4,0)
5 16.2740 3.9125 2 J(5,0)
6 16.2195 3.9125 2 J(6,0)
|
|
|
f
|
|
I
s \\’ ‘
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
13C NMR spectrum of compound 72.

# TG-64 #//CDCI3// 31P NMR - <)
o BRUKER
| (>

I
T T T T T T T T
150 100 50 0 -50 -100 -150 ppm

3P NMR spectrum of compound 72.
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# TG121 #//CDCI3// 1H NMR
A}

~
~

# 2016-07-20 17:05:20 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG121-P2/30/pdata/1
1D TopSPIN Multiplet Table

Nu J [Hz] M Connection Identifier

1 7.4250 2 J(1,0)

11.1510 2 J(1,0)

14.7519 2 J(1,0)
2 3.4008 7.4006 3 J(2,0)

22.9810 3 J(2,0)
3 3.3680 7.7520 3 J(3,0)
4 1.4863 7.1269 5 J(4,0)
5 1.3108 7.1018 3 J(5,0)
6 1.3032 7.0768 3 J(6,0)
7 0.8439 6.9018 3 J(7,0)

542 of 576

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

0
<
o

1.64
2.81
2.51

'H NMR spectrum of compound 73.

# TG121 #//CDCI3// 13C NMR

—170
77.25
77.00
76.75
63.15
63.09
62.88
62.85
62.82
62.69
62.64
62.35
62.33
62.30
50.87
44 .55
44 .52
44.50
44.08
35.07
34.03
33.00
31.75
31.73

# 2016-07-20 15:59:58 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG121-P2/32/pdata/1

1D TopSPIN Multiplet Table

1 62.8508
2 62.3255
3 44.5228
4 34.0334
5 .2979
6

I
| I \'h“‘

29.44
29.40

2.03

29.34

29.29
29.15

25.81

29.11

28.96

26.90

05 p

3.00

26.81
26.73
21.55
16.31
16.28
16.26

22.55
21.74

<)
BRUKER
()

pm

e T eSS\ ee—

T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

13C NMR spectrum of compound 73.

T
30
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# TG121-P2 #//CDCI3// 31P NMR

21.45

+//..//..//info

T T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 ppm

31IP NMR spectrum of compound 73.

# TG143 #//CDCI3// 1H NMR! o} ©

WINMANOFMAN—HOOON DI NHOD> O N
A A A A AN O FHELFFOONOONO MO NN
FHEHFFFTOONOONOO® MMmOmMmOmmmmomm A

# 2016-07-21 12:25:10 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG143-P-2/100/pdata/1
1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection 1

1 3.7081 7.4772 2 J(1,0)

11.1788 2 J(1,0)

14.5796 2 J(1,0)
2 3.4311 7.5651 3 J(2,0)

23.2262 2 J(2,0)
3 3.3750 7.5270 3 J(3,0)
4 1.4926 7.0810 5 J(4,0)
5 1.3177 7.0518 3 J(5,0)
6 1.3103 7.0118 3 J(6,0)
7 0.8506 6.5267 3 3(7,0)

L L I B I A B A BN AN
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0.5 ppm

EEL

'H NMR spectrum of compound 74.

3.00
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#TG143 #//CDCI3// 13C NMR

.9

170

DLV ANNNNNNO HE SN M A0 OO OO O
CECLVLLVLVLVLVVOVUNHEHEIMOMMOHMANNNNN

544 of 576

W WWAN WYL
NNANNNNAAAA

eI T—=sae——

# 2016-07-21 14:46:43 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG143-P-2/101/pdata/1

1D TopSPIN Multiplet Table

| H

T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40

13C NMR spectrum of compound 74.

# TG143 #//CDCI3// 1H RMN

21.46

+//..//..//info

T T T T T
30 20 10 0 ppm

T T T T T T
150 100 50 0 -50 -100

3IP NMR spectrum of compound 74.

-150 ppm
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FOONAOO 0N OLLWO DL HHFNAND>OVOHEMAOONDO>MH OO ® O
# TG93 #//CDCI3// 1TH NMR MOOMMONNNNNNNN S S NHLLVOVLWOWOIYEFHEOMM MO OO OO 0
DTSR IR IR U I I R R ) NNAAAAAAAAAAAAA 4 HO OO OOO

Z
§
3

S )

# 2016-07-18 15:10:40 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table BRUKER
# C:/Bruker/TopSpin3.0/examdata/TG93-p/30/pdata/1

1D TopSPIN Multiplet Table

—————————————————————————————————————————————————————————————————————— Jonusag®
Number | Shife leeml g fEl oM Comnection _ ldentifiey "883338a
1 4.1524 8.8406 2 J(1,0) :ggmmggm
10.1566 2 J(1,0) ® © N
2 4.1014 8.8120 2 J(2,0) O e
10.1280 2 J(2,0) \\\\////

3 3.4745 7.2019 3 J(3,0)

4 3.4538 7.8270 3 J(4,0)

B 1.5996 7.5320 6 J(5,0)

6 1.5330 7.6320 6 J(6,0)

7 1.3938 3.3175 2 J(7,0)

6.9268 3 J(7,0)

8 1.3834 6.9518 3 J(s,0)

9 0.9133 7.4019 3 J(9,0)

10 0.8791 7.4019 3 J(10,0)

T T T T T T T T T T T T T T T T
4.0 3.5 3.0

75 70 65 60 55 50 45 25 20 15 10 05 ppm
& ] 3 sl|e 3
o - ] o~ : ©
'H NMR spectrum of compound 75.
# TG93 #//CDCI3// 13C NMR
?} g nNnosdc-dFNNANOUMO A>T NOOH AN OLWNNOLW LN
N NOoODLVLANNAAANNOODHFAND VO F N> FH NN A
R e e e T T e
— VvV EFFEEE ANANNNAAAAAA
] /
/ AN Y

# 2016-07-18 11:27:30 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table

=
|
# C:/Bruker/TopSpin3.0/examdata/TG93-p/31/pdata/1 M

1D TopSPIN Multiplet Table

Number  Shift [ppm] J (Hz] M Connection Identifier Lx_)

1 64.6758 3.4206 3 J(1,0)
2 50.9138 4.1570 2 J(2,0)
3 49.9380  18.3355 2 J(3,0)
4 48.4101 3.4765 2 J(4,0)
5 44.9066 17.9456 2 J(5,0)
6 21.9326 3.5212 2 J(6,0)
7 16.4190 2.3265 3 J(7,0)
8 16.3490 3.3011 3 J(8,0)

1D TopSPIN Multiplet Lines Table

T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 75.
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#TG93 #/CDCI3/ 31P NMR <)
o S~ A —
o £ oo BRUKER
— — — —
# 2016-07-14 17:41:40 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG93-p/32/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connection Identifier
1 11.9004 77.3991 2 J(1,0)
2 11.6904 72.0542 2 J(2,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppm]
1 12.0916
2 11.7093
3 11.8684
4 11.5125
T T T T T T T T T T T
14.5 14.0 13.5 13.0 12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 ppm
31IP NMR spectrum of compound 75.
# TG93 #//CDCI3// 19F NMR @ d o M
NN ANANANN
TiAe BLR%R
AT
# 2016-07-14 17:17:00 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG93-p/33/pdata/1
1D TopSPIN Multiplet Table
Number  shift [ppml 0 [zl M Connection  Identifier
""" 1 1s2.sas6  77.4360 3 3@
2 -192.8014 71.2712 3 J(2,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppml
””” 1 is2.3s10
2 -192.5455
3 -192.7101
4 -192.6499
5 -192.8013
6 -192.9528
T T T T T T T T
-189 -190 -191 -192 -193 -194 -195 -196 ppm

“F NMR spectrum of compound 75.
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# TG91 #//CDCI3// 1H NMR

547 of 576

# 2015-07-14 16:20:22 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG91-P1-4/80/pdata/l
1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifie
1 4.1470 8.7594 J(1,0)
10.3044 J(1,0)
2 4.0958 8.4511 J(2,0)
10.4538 J(2,0)
3 3.4928 7.9250 J(3,0)
4 3.4675 7.8770 J(4,0)
5 1.5356 7.7895 J(5,0)
6 1.4888 7.7395 J(6,0)
7 1.3809 3.3009 3(7,0)
6.8393 J(7,0)
8 1.3710 6.9768 J(8,0)
9 0.9405 7.4019 J(9,0)
10 0.9140 7.3019 J(10,0)
1D TopSPIN Multiplet Lines Table
[
I h
| - |
| |
| i |
[
5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
o~ ~ o NI of|a||e o
~ =] ] N© R S
o - - -|= N || ©
-
H NMR spectrum of compound 76.
oS o™
o
“2 % #TG91 #//CDCI3// 13C NMR RESENIVRY O R S BB BN NG i gt >
[l ) 0SS O A0 WVWWLIN O — O O o (g
— [l et TN NN — —
V NS TSV NN =

# 2015-07-14 14:41:18 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG91-P1-4/83/pdata/1
1D TopSPIN Multiplet Table

1D TopSPIN Multiplet Lines Table

Number Position [ppm]
1 49.9687
2 49.8244
3 49.0953
4 49.0614
5 46.5554
6 46.5288
7 45.0210
8 44.8774
9 16.4464

10 16.4271
11 16.4071
12 16.3834
13 16.3566

16.

T T T T T T T T T
170 160 150 140 130 120 110 100 90

T
80

T
70

T
60

T
50

T
40

T
30

13C NMR spectrum of compound 76.

T
20

0 ppm
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# TG91 #//CDCI3// 31P NMR

A~ Ao
© ™~ 0
N
o

# 2015-07-14 11:56:01 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG91-P1-4/81/pdata/1
1D TopSPIN Multiplet Table

548 of 576

Number shift [ppm] J [Hz] M Connection Identifier
””” 1 sz mrasel 2z gao
2 11.6955 70.1916 2 J(2,0)

=3 o o N

(=2 © o N

1D TopSPIN Multiplet Lines Table : 2 ": :

1T

11.7086 |
11.8688
11.5221
|
|
\ \ \ \
12.5 12.0 11.5 ppm
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 ppm
31IP NMR spectrum of compound 76.
# TGO1 #//CDCI3// 19F NMR wyoday
EEEEEE BRUKER
L B B B B B

# 2015-07-14 11:44:56 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG91-P1-4/82/pdata/1
1D TopSPIN Multiplet Table

Number  Shift [ppm] J [Hz] M Connection Identifier
””” 1 csesass 77ases 3 ga,0 9 3 29 o Q
,,,,, P M 3 7Y e m on @ o
N N a N N N
o) o) aa o o)
— — — — —
1D TopSPIN Multiplet Lines Table “ “ “ i “ “
Number Position [ppm
1 -192.3797
2 -192.5443
3 -192.7089
4 -192.6597
5 -192.8113
6 -192.9630
|
|
0]
T T T T T
-192.2  -192.4  -192.6  -192.8  -193.0 ppm
T T T T T T T T T T T
-110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 ppm

F NMR spectrum of compound 76.
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# TG89 #//CDCI3// 1H NMR °
N DO HONOMNO®® WO LN CNDNININHANONNOEVINMANODENFIFMANHOO O O
BRI SENENRS i B R g et R AR B R R R R R R RS I R R R R R R
A5 I R S U A L U U U B o B o) NNv—(H|—<v—<Hv—(Hv—(v—(u—(v—(u—(v—(v—(v—(v—(x—!v—(x—!v—(v—(HOOOOOO\
BRUKER
# 2015-07-15 11:45:26 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG89-S/30/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connection Identifie
1 4.1479 9.0524 3 J(1,0)
2 4.0980 9.5775 3 J(2,0)
3 3.4648 7.8770 3 J(3,0)
4 1.5536 7.7395 5 J(4,0)
5 1.5074 7.6395 5 J(5,0)
6 1.3830 2.5840 2 J(6,0)
6.5392 3 J(e6,0)
7 1.3716 6.7017 J(7,0)
8 0.9037 7.4769 J(s,0)
9 0.8867 7.4769 J(9,0)
1D TopSPIN Multiplet Lines Table
I
L
|
|
||
If I\
[Vl |
ML |
T T T T T T T T T T T
5.5 5.0 4.5 4.0 3.5 2.5 2.0 1.5 1.0 0.0 ppm
0 o n ~ wn o
< S @ sl | S
‘TQK ‘TNK . 5 mr wﬁr
e
H NMR spectrum of compound 77.
# TG89 #//CDCI3// 13C NMR
m O
< wMNMYI-CNOAFATNLVLOLVONNANAANTONNMOTNANANONODA>OMMOWDSOT™OLW
. Od>d OO ATMOAdNOTLVUNLMANAAIAAOO0OOTNHOVWWOWASEONOWHMANO ©H M
oco~~VvVVLOUNNIEETTLVEHISISSIISSITTOOONONODOFSFODO>OANNAAAAO
OOV OVWWOVWYWOYWYWOWOWOOUEFFFFFFTANNNNNNNNA

—
o~ o~
—

e = —

3o AR AT AN S BRUKER
OO MO CN
# 2015-07-14 17:09:57 -0300 Administrator@JBR-01 @ * * * * ° * * * + * ¢
# TOPSPIN Multiplet Table RN A
# C:/Bruker/TopSpin3.0/examdata/TG89-S/33/pdata/1 \\\\\\//////
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
97.3295 153.0189 3 J(1,0)
103.1277 2 J(1,0)
2 95.8084 153.1604 3 J(2,0)
109.3087 2 J(2,0)
3 49.8184 18.2475 2 J(3,0)
4 49.2066 4.2255 2 J(4,0)
5 46.6668 3.2697 2 J(5,0)
6 44.8423 18.4780 2 J(6,0)
1D TopSPIN Multiplet Lines Table
|
Number Position [ppm]
1 98.9644
2 97.7412
3 96.5147 T T T T T
4 98.1282 100 98 9 94 ppm
5 | 96.9183 |
6 95.7108
7 | 97.4693 !
8 96.2437 |
9 95.0167 |
10 96.5833
11 95.3739
12 94.1643
13 49.8910 |
14 49.7459 AT
15 49.2234 MM‘ || |
1 Py | 5 " A
17 46.6798
18 46.6538
19 44,9157
Bo T Ta4 7689 T T T T T T T T T T T T T T T T T
””””” 180170160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of compound 77.
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S50 of S76
#TG89 #/CDCI3/ 31P NMR M
© ¥ oo BRUKER
O
qaan o (D
PRI I
# 2015-07-14 16:54:42 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG89-S/31/pdata/1
1D TopSPIN Multiplet Table
Number  Shift [ppm] J [Hz] M Connection Identifier
1 11.8695  77.9862 2 J(1,0)
2 11.6664 71.7910 2 3(2,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppm]
1 12.0621
2 11.6769
3 11.8437
4 11.4891
T T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 -10 -20 ppm
3P NMR spectrum of compound 77.
# TG89 #/CDCI3/ 19F NMR co e <)
<+ 10w oo
NN NN K
Ll el
L B B B B B |
[T
# 2015-07-14 16:45:19 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG89-S/32/pdata/1
1D TopSPIN Multiplet Table
1 -192.5640  77.4360 3 3(1,0)
2 -192.8295  71.2477 3 3(2,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppm]
1 -192.3995
2 -192.5640 Ly
3 -192.7286 |
4 -192.6781 |
5 -192.8295
5 -192.9809
T T T T T T T T T T T T T T
-184 -185 -186 -187 -188 -189 -190 -191 -192 -193 -194 -195 -196 ppm

“F NMR spectrum of compound 77.
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S51 of 576

# 2015-05-08 17:01:50 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG37-P1-P/70/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M
1 4.1452 9.4275 2 J(1,0)
9.4275 2 J(1,0)
2 4.0943 9.4275 2 J(2,0)
9.4275 2 J(2,0)
3 1.5409 7.8020 5 3(3,0)
4 1.4962 7.5395 5 J(4,0)
1D TopSPIN (Multiplet Lines Table
Position [ppm]
4.1632
4.1460
4.1460
4.1255
4.1121
4.0953
4.0953
4.0744
1.5721
1.5565
1.5415 [
1.5263
1.5097
1.5263
1.5097
1.4950 I
1.4808
1.4660 | ‘\”H
T T T T T T T T T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
|
- ~ o o|o o Jof ol = o
o S < N Qe el e S
© - - - < || || [0 ©
-
H NMR spectrum of compound 78.
#TG37//CDCI3// 13C CDCI3
n o Nt ONO>O0OMONNOCHNOWO®WWWLWHOHNSO LW
o N> ONHHONDMMDODOOINFONINFWMMF MO R
- D T
~ o~ COY FHLLONONON VWV HOOOONNHOWW M
— B> COVOVIIILIIIFFONANNNNNNN A A A A
| —
V NV N Va2 ——

# 2015-05-08 16:30:29 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG37-P1-P/71/pdata/1
1D TopSPIN Multiplet Table m
BRUKER
Number Shift [ppm] J [Hz] M Connection Idgntifier LN
1 49.9020 18.3984 2 J(1,0)
2 49.3420 4.3638 2 J(2,0)
3 46.8116 3.2949 2 J(3,0)
4 44.9381 18.2097 2 J(4,0)
Table
|l
|
|
|
|
|
[ |
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of compound 78.
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# TG37 #//ICDCI3/// 31P NMR

11.88
11.72
11.54

12.10

A
X

# 2015-05-08 15:03:10 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG37-P1-P/73/pdata/1

S52 of 576

1D TopSPIN Multiplet Table ~ P - ©
o =] N 3]
- * ~ ]
o - - -
- - - -
1 11.9114  77.1156 2 J(1,0)
2 11.7086  69.6652 2 J(2,0) ‘ ‘ ‘
|
1D TopSPIN Multiplet Lines Table
Number Position [ppm]
,,,,,,,,,,,,,,,,,,,,,,,,,, I
1 12.1019
2 11.7210
3 11.8807
4 11.5366
T T T T
122 120 118 116 ppm
"
T T T T T T T T T T T T
45 40 35 30 25 20 15 10 5 -5 -10 ppm

3P NMR spectrum of compound 78.

# TG37 #//CDCI3// 19F NMR

oMM om
NI ICIV- R
NN
o Oy Oy OV OY OV
B R B R IR
[ R

# 2015-05-08 14:09:01 -0300 Administrator@JBR-01 \\i>:\//{//

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG37/4/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifipr

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
1 -192.5006 77.5536 3 J(1,0)
2 -192.7806 71.2242 3 J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [ppm] !
1 -192.3358
2 -192.5004 (I
3 -192.6654
4 -192.6292
5 -192.7805
6 -192.9319

- - ««WWMWKJ

-186  -187 -188 189 190  -191 -192 193 194 195  -196

LI

“F NMR spectrum of compound 78.

T T T T
497 198  -199  ppm
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# TG55 #//CDCI3// 1H NMR
I N O 010N @ I 0 01 0 H WM N 0 N O O I 30 QAHOANINHA DN D
B R R R R RSN N R N A R P IR s RR SRR ] AhebhhhhIsandmm
B I e R R R E E R b RN FN N v v i g

DI

# 2015-05-14 17:38:05 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG55b/80/pdata/1

1D TopSPIN Multiplet Table

Number Shift Identifier

!

©
o
—

n
™
-

1.28
1.27
1.26
1.24

NS\

@
®

87

o

0

S53 of 576

55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5
g )8 R ek g s &
ol |« - - - ] N
'H NMR spectrum of compound 79.
# TGS5 #//CDCI3// 13C NMR
S T T L T I T i
v TSR TSR TSN N

= 10
N O
e~
oI~
- X3

# 2015-05-14 14:52:22 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table \ \\\\// //
# C:/Bruker/TopSpin3.0/examdata/TG55b/81/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifier

1 97.3859 153.1384 3 J(1,0)

102.8259 2 J(1,0)
2 95.8658 153.0755 3 J(2,0)

108.8119 2 J(2,0)
3 49.8810  18.3481 2 J(3,0)
4 49.3216 4.2758 2 J(4,0)
5 46.8007 3.3074 2 J(5,0)
6 44.9110  17.8576 2 J(6,0)
7 16.4106 2.3705 3 J(7,0)
8 16.3430 3.1880 3 J(8,0)

1D TopSPIN Multiplet Lines

1 99.0207
2 97.7956
3 96.5687
4
5

98.1865

96.9770

T T T T T
‘ 102 100 98 96 94 ppm |

iy |
sl - "

i

16.41

ppm
Ceaao
neass
O VW
SRR

T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40

13C NMR spectrum of compound 79.

30 20 10

0 ppm
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# TG55 #//CDCI3// 31P NMR m

ar~od
# 2015-05-13 17:34:32 -0300 Administrator@JBR-01 O >
R Lo BRUKER
# C:/Bruker/TopSpin3.0/examdata/TG55b/83/pdata/1 9 : : :

(>

1D TopSPIN Multiplet Table

A
AN

Number shift [ppm] J [Hz] M Connection Identifier
1 11.8936  78.3708 2 J(1,0)
2 11.6901 72.0745 2 J(2,0)
_________________________________________________________ ... O
0

8
7
- —11.512

12.5 12.0 11.5 11.0  ppm

T T T T T T T T T T T T T T T T
120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 ppm

# TG55 #//CDCI3// 19F NMR

a
A
c
A
m
A
-192.36
-192.52
-192.63
-192.69
-192.79
-192.94

# 2015-05-13 17:13:46 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG55b/82/pdata/1 ~ N nww ©
n N ™M 0 o ™
1D TopSPIN Multiplet Table ™M mn w0 o~ o
————————————————————————————————————————————————————————————— OL-. NN N AN AN N
number | Shift feomd | g fml w o Comection G232 A
1 -192.5218  77.4595 3 J(1,0) ' o
2 -192.7861  71.3418 3 3(2,0) l ‘ \ / ’ ‘
I
1D TopSPIN Multiplet Lines Table
Number Position [ppml
1 -192.3572
2 -192.5217
3 -192.6864
4 -192.6345
5 -192.7861
5 -192.9377
T T T T
-192.0 -192.5 -193.0 ppm

T T T T T T T T T T T T T T T
-70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200  ppm

“F NMR spectrum of compound 79.
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# TG71//CDCI3// 1H NMR

NN IO NN OE NN FMNO LN DD D% O N OOIMHORONDEEVONIMM DO O®N ™ 3
MMMMANINNNNNNINANH OO W W, AHONDNDNITAMMOAMMM NI NANO DD DD g
B I I B R R R e e e R R R NAdHddddddddddddddddddddH000000 ;
# 2015-05-15 17:08:05 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG71-P/120/pdata/1
1D TopSPIN Multiplet Table
|
-
|
11
T T T T T T T T T T
45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

8.52
1.83
2.78
1.92
11.28
9.88
3.00

'H NMR spectrum of compound 80.

# TG71 #//CDCI3// 13C NMR

MO OMOYNORNEMOAIVONENNNMODNMONOMAOONN™MO ™A O -
SHohawnm CRLULLANNAHHHAADMADE O DS M oo
NDI 000N YIS I LLLS A AN CO WS OO OO
ER N R R e R @mwm@wwm@w vcwvvcm’vr\NNr\l

1
Lig

__—171.48
T—171.16
[

f
oas
/ s
//:a;

goay

# 2015-05-15 15:36:11 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG71-P/121/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm J [Hz] M Connection Identifier

1 97.4344 153.1353 3 J(1,0)

103.3100 2 J(1,0)
2 95.9138 153.1416 3 3(2,0)
109.1829 2 3(2,0)

3 49.8753  18.3606 2 J(3,0)

4 49.3098 4.2255 2 J(4,0) (.

5 46.7875 3.2949 2 3(5,0) !

6 44.9030  18.0211 2 J(6,0) !

! |
|
|
|
[
11— (W7
T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR spectrum of compound 80.
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# TG71#//CDCI3// 31P NMR

# 2015-05-15 15:19:05 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG71-P/122/pdata/1

11.51

12.09
11.87
11.70

<

556 of 576

~ @ o ~
1D TopSPIN Multiplet Table aoa £ [9 E
7777777777777777777777777777777777777777777777777777777777777777777777 ~ - - -
Number Shift [ppm] J [Hz] M Connection Identifier — — inl inl
1 11.8930  79.6111 2 J(1,0) ‘ ‘ ‘ ‘
2 11.6904  72.0999 2 J(2,0) |
1D TopSPIN Multiplet Lines Table
Number Position [ppm
1 12.0896
2 11.6964 |
3 11.8684
4 11.5123 |
T T T T
12.2 12.0 11. 11.4 ppm
T T T T T T T T T T T T T T
160 140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm
3P NMR spectrum of compound 80.
# TG71-P #//CDCI3// 19F NMR m
BRUKER nReERY
R RCRCE .
# 2015-05-15 15:06:48 -0300 Administrator@JBR-01 N NN
# TOPSPIN Multiplet Table Q99999
oo

# C:/Bruker/TopSpin3.0/examdata/TG71-P/123/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 -192.5079  77.4830 3 J(1,0)
2 -192.7804  71.2712 3 J(2,0)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, foo N - DU WY B = N

< o SN @ ™

™ n o v [ [}

I ~ INEN] I I

o o o o o o

— — o — —

| ' [ | |
1 -192.3432 |
2 -192.5079
3 -192.6725
4 -192.6290
5 -192.7828
6 -192.9319

|
|
|
T T T T T
-192.2 -192.4 -192.6 -192.8 -193.0 ppm
'
T T T T T T T T T T T T
20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

“F NMR spectrum of compound 80.
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#TG123# // CDCI3 // 1H NMR

# 2016-07-18 18:07:57 -0300 Administrator@JBR-01 BRUK R
# TOPSPIN Multiplet Table E
# C:/Bruker/TopSpin3.0/examdata/TG123-P1/10/pdata/1 (N
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connection Identifier
1 4.1450 8.8397 2 J(1,0)
10.1557 2 J(1,0)
2 4.0938 8.8552 2 J(2,0)
9.9997 2 J(2,0)
3 3.4771 8.5258 3 J(3,0)
4 3.4581 7.8964 3 J(4,0)
5 1.5417 7.7252 5 J(s5,0)
6 1.4961 7.6103 5 J(6,0)
7 1.3805 3.3342 2 J(7,0)
6.8518 3 J(7,0)
8 1.3704 6.9518 3 J(8,0)
9 0.8818 6.9268 3 J(9,0)
10 0.8753 6.9518 3 J(10,0)
{
[} I
T T T T T T T T T T T T T T 1
12 1 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
<o ~ ofs(e(g]<|e
S|e o EIRIGCIGIEEE
o= - i =i
e
1 f d
H NMR spectrum of compound 81.
#TG123# // CDCI3 // 13C NMR
o ©
< HOANNOANOFTOAVINFINONFINOVATANNAN HDOWVWANDHWOM DO H O
v ooOMmMFOoONOTLVLLLVLANNNNHHHANANOMMOSTNDOTNFMANNHOOODS OO
[l o VvV VHLFSS LSS NVOFF AN OWOWOANN
— (AR I e) Bl B Nl i N RN SN BN JNe o) VOVWOULSISFFIFIFTFIOMANANNNNNNNNNN

# 2016-07-18 16:45:00 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table m
# C:/Bruker/TopSpin3.0/examdata/TG123-P1/13/pdata/1

1D TopSPIN Multiplet Table LN

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR spectrum of compound 81.
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#TG123 # /ICDCI3 // 31P NMR

<)
BRUKER
(>

——11.71

\11,52

_—11.88

_~12.10

# 2016-07-18 15:22:42 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG123-P1/11/pdata/1

1D TopSPIN Multiplet Table

11.9067  77.8510
11.6990 71.6229

Number Position [ppm]
1 12.0990
2 11.7144
3 11.8759
4 11.5222

JUL

T T T T T T T T
22 2 21 20 19 18 17 16 15 14 13 12 11 10 9 8
3P NMR spectrum of compound 81.

~ -

6 5 ppm

MO N V>N
#TG123# // CDCI3 // 19F NMR mogena
N ANANNNN
[N N NN
# 2016-07-18 15:49:52 -0300 Administrator@JBR-01 'T' 'T' T ‘_“ 'T‘ BRUKER

# TOPSPIN Multiplet Table ,

# C:/Bruker/TopSpin3.0/examdata/TG123-P1/12/pdata/1 \\\///

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 -192.4972 77.4360 3 J(1,0)
2 -192.7731 71.2477 3 J(2,0)

i i o~ — o0
1D TopSPIN Multiplet Lines Tablg ”‘_'7 g P o a
N o~ o n [
Number Position [ppm] o >~ o n o~ e}
__________________________ — @ Nt @
1 -192.3326 3 S 88 5 5
2 -192.4972 o o Ao o o
3 -192.6617 ! ! [ ! 1
4 -192.6217 ‘ ‘ \ / ‘ ‘ L
5 -192.7731
6 9

T T T T
-192.2 -192.4 -192.6 -192.8 ppm

—

T T T T T T T T T T T
478 180 182 84 186 -188 190 492 194 196  -198  ppm
F NMR spectrum of compound 81.




Molecules 2017, 22, 82; d0i:10.3390/molecules22010082

# 2016-07-19 12:54:58 -0300 Administrator@JBR-01

FONAATONNO>OVNVONMAANDT>TOVOFIONNNOFMAOOOO O™V OO O ® ™
MO MMM MOOANNNNNAAT AL AN FIOMOMOMOM®M NN O 0 WO O
SN IO O NN AAAAAAAAAAAAAAA A O OO OO

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG145-P1/10/pdata/1

1D TopSPIN Multiplet Table

0
©

o

T e — —

0.00
-0.00

559 of 576

ROKER
(>

Number  Shift [ppm] J [Hz] M Identifier
1 4.1454 8.8120 2
10.1280 2
2 4.0944 9.4700 2
9.4700 2
3 3.4781 8.2397 3
4 3.4579 7.9250 3
5 1.5415 7.7534 5
6 1.4954 7.3242 5
7 1.3803 3.1471 2
6.9380 3
8 1.3703 6.9523 3
9 0.8814 6.8378 3
10 0.8772 6.9523 3
-
I
|
|
|
M s
i
T T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

#TG145# /| CDCI3// 13C NMR

# 2016-07-19 11:49:37 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG145-P1/11/pdata/1

1D TopSPIN Multiplet Table

Number Shift

49

T~171.17

—

\

[ppm] J [Hz]

o |o ~ = |~ ofwv|o o

=B ] el e =2 <

o [« - @ |- N ©
~ll=

'H NMR spectrum of compound 82.

99.03
97.81
97.53
96.99
96.65
96.58
96.31
95.44
95.08
77.26
76.75
64.68
64.23
64.21
64.19
64.16
49.34
49.30
46.81
46.79
44.98
31.81
29.54
29.50
29.45
29.39
29.27
29.25

77.00
64.65
64.63
64 .26
64.13
49.95
49.81
44 .84
31.83

29.23
28.02
26.91
26.78
26.59

TTTeeeeeeSe—————— SN\ Vg=——"

L

<)
BRUKER
(>

200

180

160 140 120 100 80 60 40 20

3P NMR spectrum of compound 82.

ppm
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#TG145# /| CDCI3 // 31P NMR

11.52

12.09
11.87
11.71

# 2016-07-19 11:35:23 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG145-P1/12/pdata/1 \\%
1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Ident
1 11.8990 77.7230 2 J(1,0)
2 11.6974 71.1634 2 J(2,0)

1D TopSPIN Multiplet Lines Table - . =~ ~
o ©~ o [3\]
77777777777777777777777777 IS} ® o~ n
Number Position [ppm] :
,,,,,,,,,,,,,,,,,,,,,,,,,, o~ — — —
1 12.0909 o o i o
2 11.7070 ‘ ‘ ‘ ‘
3 11.8731
4 11.5216 !
T T T
12.5 12.0 11.5 ppm

T T T T T T T T T T T T T T T T
110 100 20 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 ppm

31IP NMR spectrum of compound 82.
#TG145# // CDCI3 // 19F NMR

-192.34
-192.50
-192.62
-192.66
-192.78
-192.93

NV

<)
BRUKER
(<O

o o < n n o
™ o o O o~ N
™ n 0 [ [
# 2016-07-19 11:02:54 -0300 Administrator@JBR-01 : .- .
# TOPSPIN Multiplet Table N N Jaq N
# C:/Bruker/TopSpin3.0/examdata/TG145-P1/13/pdata/1 b — - o o
1 | v ' 1
1D TopSPIN Multiplet Table ‘ ‘ \ / ‘ ‘
Number shift [ppm] J [Hz] M !
1 -192.5002  77.4595 3
2 -192.7750  71.2477 3
|
|
1 -192.3356
2 -192.5002
3 -192.6648
4 -192.6236
5 -192.7750
T T T T T
-192.2  -192.4  -192.6  -192.8  -193.0 ppm

T T T T T T T T T T T T T T T T
-50 -60 =70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 ppm

F NMR spectrum of compound 82.
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# TGA 105 #//D20//[1H NMR

N O © n ¢ >0 M N = Oy
O WO n o oo (e JNoJRNeRNe JRNe JRNo) o OV ©
™M ™M ™M Mo m L B B B e B | o O o

<)
BRUKER
(>

\
e
N

% %4 )

# 2016-06-29 14:26:51 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TGA-105B/1/pdata/1
1D TopSPIN Multiplet Table

Number  Shift [ppm] J [Hz] M Identifi
1 3.0365 7.3019 3
2 1.6515 7.392, 6
3 0.9096 7.4387 3

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
I LS
o~ ~N o~

'H NMR spectrum of compound 54.

__/
3.00
L

# TGA 105 #//D20// 13C NMR
Mm N O
N

19.49

o o)
+ <

NY

# 2016-06-30 10:53:56 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TGA-105B/7/pdata/1

1D TopSPIN Multiplet Table

T T T T T T T T T
55 50 45 40 35 30 25 20 15 10

13C NMR spectrum of compound 54.

o -
o

ppm
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# TGA 105 #/ /D20// 31P NMR o)
© BRUKER
2 (>
+//..//..//info
T T T T T T T T
150 100 50 0 -50 -100 -150 ppm
31IP NMR spectrum of compound 54.
W N WO
#TG105# // CDCI3 // 19F NMR e
900 BRUKER
o
N/
NS
# 2016-07-19 14:24:23 -0300 Administ:
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG10¢
1D TopSPIN Multiplet Table
Number  Shift [ppm]  J [Hz] M
1 -193.3202  65.4829 3
1D TopSPIN Multiplet Lines Table N
T T T T T T T T T T T T
-187 -188 -189 -190 -191 -192 -193 -196 -197 -198 199  ppm

F NMR spectrum of compound 54.
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# TG97 #//D20// 1H NMR

o > 1
0 w0
Mmoo

N\ N%

# 2015-07-03 16:06:06 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG97-PII/100/pdata/1l

o ® >~ 10 YNHO®WN SN
v © coo VOV M®MM
0™ Mmoo Hedd A A

va
X
Va

1D TopSPIN Multiplet Table

1.31
1.29
1.28

X

S63 of 576

§a o o o« o
~.r o o ©
77777777777777777777777777777777777777777777777777777777777777777 oo o o~ o o
Number shift [ppm] J [Hz] M Connection Identifier. - .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L 0 n +
1 3.0658 7.4387 3 J(1,0) 3 e 2 & K
2 1.6057 7.5102 5 J(2,0) e
3 1.3164 7.4615 6 3(3,0)
4 0.8461 7.4100 3 J(4,0) ‘ ‘ ‘ ‘ ‘
1D TopSPIN Multiplet Lines Table
|
|
|
|
T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 ppm
. A ‘T f [ - M .
o © N © o
8 8 E- E
- - o~ - ©
'H NMR spectrum of compound 55.
# TG97 #//D20// 13C NMR
fee] mn o ©~ n
=N ~ o~ @ ~
I
# 2015-07-03 16:41:14 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG97-PII/101/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 49.1129 2.3231 3 J(1,0)
18.0954 2 J(L,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppm]
1 49.2053
2 49.1839
3 49.1644
4 49.0575
5 49.0400
6 49.0244
il
T T T T T T T T T T T T T
70 65 60 55 50 45 40 35 30 25 20 10 5 ppm

13C NMR spectrum of compound 55.
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# TG97 #//D20// 31P NMR A M
1y Bcn%n
# 2015-07-03 16:48:52 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG97-PII/103/pdata/1
1D TopSPIN Multiplet Table
Table
I
T T T T T T T T T T T T
45 40 35 30 25 20 15 10 5 0 -5 10 ppm

1P NMR spectrum of compound 55.

# TG97 #//D20// 19F NMR
BRUKER

_~-193.25

# 2015-07-03 16:54:48 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG97-PII/102/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifier

1D TopSPIN Multiplet Lines Table

1 7193.25;;
2 -193.3926
3 -193.5321
JAL
T T T T T T T
182 184 -186 188 -190 192 194 196 -198 ppm

F NMR spectrum of compound 55.
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# TG95 #//D20// 1H NMR

~N o~ ® WV oMo 0 © © 0 N~ o
© 1 ocoo [CRCRGRE SESESESRS! ® o~
] Mo m ] A coo

-
~
e
~
£
~
Va
N\
-
~

# 2015-07-03 15:47:39 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG95-PII-2/10/pdata/1
1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 3.5937  10.1423 5 J(1,0)
2 3.0620 7.4269 3 J(2,0)
3 1.6328 7.2644 5 J(3,0)
4 0.8065 7.1018 3 J(4,0)

1D TopSPIN Multiplet Lines Table

. 3.0 2.5 2.0 15 1.0 0.5 ppm
W W W W W
- o~ ~N < o«

'H NMR spectrum of compound 56.

# TG95#//D20//(13C NMR
BRUKER

49.22
49.07
—27.67
25.11
25.06
—21.39
—12.98

e
48.34

# 2015-07-01 17:35:12 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG95-PII-2/11/pdata/1

1D TopSPIN Multiplet Table

Table

T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 ppm

13C NMR spectrum of compound 56.
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566 of S76

# TG95 #//D20// 31P NMR 3 m
| IE':F?::%gl!:Ei!f?éril
# 2015-07-01 17:20:50 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG95-PII-2/12/pdata/1
1D TopSPIN Multiplet Table
Number  Shift [ppm] g [H2] M Comnection  Identifipr
1 8.9254 47.2691 2 J(1,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppml
1 9.0421
2 8.8086
I I I I I I I I I I I I I I I I I I I I
100 9 80 70 60 50 40 30 20 10 0 10 -20 -30 -40 -50 -60 -70 -80 ppm
31IP NMR spectrum of compound 56.
# TG95#//D20// 19F NMR m
oo BRUKER
™ m
o o o
e
A/
4
# 2015-07-01 16:49:46 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG95-PII-2/13/pdata/1
1D TopSPIN Multiplet Table
i
1 -193.1813
2 -193.3202
3 -193.4597
T T T T T T T T T T T
-182 -184 -186 -188 -190 -192 -194 -196 -198 -200 -202 ppm

“F NMR spectrum of compound 56.
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<)
BRUKER
(>

0.79
0.78
0.77
0.76

A
X

# 2015-05-08 13:50:04 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG61-III-2/70/pdata/1

1D TopSPIN Multiplet Table

Number shift pm] J [Hz] M Connection Identifier
1 3.5816  10.5652 5 J(1,0)
2 3.0487 7.5019 3 J(2,0)
3 1.6115 7.4894 5 J(3,0)
4 0.7710 7.0768 3 J(4,0)

1D TopSPIN Multiplet Lines Table

w e w

spectrum of compound 57.

# TG61 #//D20// 13C NMR M
- ® © < 1 ~
e " oa Y - BRUKER
o ® o 1n 10 .—4 ™ C)Q
no ™ IS N —
# 2014-11-11 10:23:43 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG61/31/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connection Identifier
1 92.1877 139.3832 3 J(1,0)
184.1325 2 J(1,0)
2 70.2415 137.7937 3 J(2,0)

1 94.0272
2 92.9188
3 91.8124
3 92.5649
5 91.4547
6 90.3463
7 71.3372
8 70.2425
9

L T )

T T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 10  ppm

13C NMR spectrum of compound 57.
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# TG61 #//D20// 31P NMR

__-9.06
-8.76

# 2015-05-08 12:08:48 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG61-III-2/73/pdata/1

1D TopSPIN Multiplet Table

S68 of 576

Number Position [ppm]
””” 1 9.054
2 8.7595
. o\ ‘ -
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
180 160 140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm
3P NMR spectrum of compound 57.
#TG-61 #//D20// 19F NMR . >
» BRUKER
5 (o
# 2015-04-14 15:37:57 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table a
# C:/Bruker/TopSpin3.0/examdata/TG61/32/pdata/1 o
1D TopSPIN Multiplet Table §
2 -193.5359
3 -193.6764
71‘92 —1‘93 —1‘94 —1‘95 ppm
\ \ \ \ \ \ \ \ \ \ \ \
20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

F NMR spectrum of compound 57.
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# TG57 #/D20// 1H NMR
# 2015-05-08 11:40:40 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG57-III/10/pdata/1 |

3.56
3.55

?
_—3.07
T~3.06

0.78
0.77
0.76

_—1.27
—1.23

pa
__—1.62
~~1.61
™~1.20
sy
\ )

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier

o —

4.0 3.5 3.0 25 20 1.5 1.0 ppm
. WOw W
- - o~ © ™

"H NMR spectrum of compound 58.

<+ ¢ O o >~ H oo}
# TG57#//D20//13C NMR w32 oty o o
o 0 @ o~ o ™
* < ERENENRNIRY - BRUKER
N/ VY S )
# 2015-05-07 14:44:50 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG57-7C/11/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 92.1370 139.6446 3 J(1,0)
184.1534 2 J(1,0)
2 49.0072 2.2699 3 J(2,0)
17.9331 2 J(2,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppm!
1 93.9805
2 92.8718
3 91.7578
4 92.5143
5 91.4021 |
6 90.2953
7 49.0974 |
8 49.0776
9 49.0595
10 48.9530
11 48.9367
12 48.9187
I
|
" L Y Y ettt \ 4 . y oy i L ¥ Y Wy ey
T T T T T T T T T T T T
110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of compound 58.
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# TG57-#//D20// 31P NMR

_-9.05
—~18.76

# 2015-05-07 14:08:23 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG57-III/14/pdata/1
1D TopSPIN Multiplet Table

S70 of S76

Number Shift [ppm] J [Hz] M Connection Identifier
””” 1 eleerz s0.7sm1 2 aae
L B L
S n
o~
1D TopSPIN Multiplet Lines Table c; o
Number Position [ppml ‘ ‘
””” 1T Toloans
2 8.7472
I
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 ppm
" ij{
T T T T T T T T T T T T
140 120 100 80 60 40 20 0 20 -40 -60 -80 ppm
3P NMR spectrum of compound 58.
TG57-7C I/ D20 // 19F NMR PR
™MmM™MmmM
- e o 233
n
28R BRUKER o
R ) w/
[ 1]
TS
# 2015-05-07 13:39:31 -0300 Administrator@JBR-01 ‘ ‘
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG57-7C/4/pdata/1
1D TopSPIN Multiplet Table
1 -193.5112
2 -193.6514
3 -193.7916
-193 -194 ppm
1
T T T T T T T T
-40 -60 -80 -100 -120 -140 -160 -180 200 ppm

F NMR spectrum of compound 58.
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# TG73 #//D20//
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e
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# 2015-04-30 12:13:27 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/examdata/TG73-I11/32/pdata/1
1D TopSPIN Multiplet Table

Number  Shift [ppm] J [Hz] M Connection Identifier
1 3.5674 10.2402 5 J(1,0)
2 3.0239 7.5520 3 J(2,0)
3 1.5926 7.4394 5 J(3,0)
4 0.7370 6.8768 3 J(4,0)

Table

Position [ppm
.6083
.5914
.5694
.5470
.5264
0390
.0239

.6224

.6076
.5928
.5783
.5629

3
3
3
3
3
3
3
3.0088
1
1
1
1
1
0
0
0

e

1.64
1.62

Z1.61
X

\

1.59
1.58
1.56

S71 of S76

1.26
%1.22
a1
1.17
1.16
0.75
0.74
0.72

<—1.19

A\
e
™~

4.0 2.5

1.77

¥

-
©
=)

2.0

L

'H NMR spectrum of compound 59.
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# 2015-04-30 09:54:19 -0300 Administrator@JBR-0dH
# TOPSPIN Multiplet Table ©
# C:/Bruker/TopSpin3.0/examdata/TG73-111/33/pdafh/1

—11671.794
——11626.936
——11531.851
——11487.056

1D TopSPIN Multiplet Table

1 92.0751 139.7515 3
184.6187 2
2 48.9451  18.1316 2

1D TopSPIN Multiplet Lines Table
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13C NMR spectrum of compound 59.
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# TG73 #//D20// 13C NMR

.
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__-9.02
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# 2015-04-30 09:42:34 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG73-I1I/34/pdata/1

1D TopSPIN Multiplet Table

1D TopSPIN Multiplet Lines Table
Number Position [ppml
””” LT Teloz0
2 8.7195
T T T T T T
150 100 50 0 -50 -100 -150 ppm

31IP NMR spectrum of compound 59.

#TG73#// D20 // 19F NMR

-193.57
-193.71
-193.85

# 2015-04-29 17:49:11 -0300 Administrator@JBR-01 “@ o 2
# TOPSPIN Multiplet Table = N P
# C:/Bruker/TopSpin3.0/examdata/TG73-I11/31/pdata/1 . -
I «
1D TopSPIN Multiplet Table g S g
o o o
@ o o
IdentifFe ‘ i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
1D TopSPIN Multiplet Lines Table
1 -193.5691
2 -193.7096
3 -193.8501
]
T T T T T
-193.4 -193.6 -193.8 -194.0 ppm
T T T T T T T T T T T T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 ppm

F NMR spectrum of compound 59.
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# TG125-EH2 #//D20//1H NMR
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# 2016-06-30 15:42:31 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG125-EH2/12/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifier
1 1.6232 6.6662 5 J(1,0)
2 0.7704 7.1018 3 J(2,0)

I J

T
4.5 4. 0.5 ppm

T T
3.5 25 2.0
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"H NMR spectrum of compound 60.
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# 2016-06-30 14:13:54 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG125-EH2/13/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identi
1 92.2548 139.3836 3 J(1,0)
184.8639 2 J(1,0)
2 49.1197  18.0954 2 J(2,0)

1D TopSPIN Multiplet Lines Table

T T T
120 110 100 90 8 70 60 50 40 30 20 10 0 ppm
13C NMR spectrum of compound 60.
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# TG125-EH2 #//D20// 31P NMR

—8.99
—8.67

# 2016-06-30 13:33:05 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG125-EH2/11/pdata/1 |

1D TopSPIN Multiplet Table |

T T T T T T T T T T T T T
14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 ppm

1P NMR spectrum of compound 60.

# TG125-EH2 #//D20// 19F NMR
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# 2016-06-30 12:10:57 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG125-EH2/10/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M

1D TopSPIN Multiplet Lines Table

Number Position [ppm] Il
1 -193.2026
2 -193.3419
3 -193.4814

T T T
-193.0 -193.5 ppm

T T T T T T T T T T T
-155 -160 -165 -170 -175 -180 -185 -190 -195 -200 -205 ppm

F NMR spectrum of compound 60.
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# TG147-H2 #//D20// 1H NMR (—.><7
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# 2016-07-14 16:42:44 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Tablle
# C:/Bruker/TopSpin3.0/examdata/TG147-H2/20/pdata/1
1D TopSPIN Multiplet Takfle
Number Shift [ppm] J [Hz] M Connection Identifier
1 3.0608 7.0268 3 J(1,0)
2 1.6394 7.2527 5 J(2,0)
3 0.7768 6.6517 3 J(3,0)
1D TopSPIN Multiplet Lines Table
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"H NMR spectrum of compound 61.

#TG147# //D20// 13C NMR
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# 2016-07-01 14:02:29 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG147/11/pdata/1
1D TopSPIN Multiplet Table

Z
N

13.49

25.44
25.39
22.02
—16.75
—13.38

ppm

Number  Shift [ppm]  J [Hz] M Connection 1c
77777 1 Taeiiass 23274 3 s
18.0517 2 J(1,0)
|
I
l
T T T T T T T T T T T T T
120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of compound 61.
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#TG147# D20 // 31P NMR
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# 2016-07-01 10:43:22 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG147/14/pdata/1

1D TopSPIN Multiplet Table

T T T T T T T T
14 13 12 1 10 9 8 7 6 5 4 ppm

3P NMR spectrum of compound 61.

# TG147-H2 #//D20// 19F NMR
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# 2016-07-01 09:58:38 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/TG147-H2/22/pdata/1

1D TopSPIN Multiplet Table
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T
-193 -194 ppm

T T T T T T T T
-170 75 -180 -185 -190 -195 -200 -205 ppm
“F NMR spectrum of compound 61.



