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Compound 13a

SO° 1 [=
9011
80T w gt
8€ 1y P $L01
6€' T4 SHET
O T | = e
or'1 T =00¢ | ~ Q¢
:lJ o8 9z
B PS'6T-,
Wi B .
g - H/SV K L6'6T
00t 00°0E
]
MW.M; — ,00C| TLEE
- 00T o
At | —_— 7
8T =k
6 1 o
se 1
o 1 «
L5 1 L= 8
o1 =
co 1 = 80L
o 1] | g 6T 1L
991 m
L1 o
se 1] - 0T[5, &
o8 1l - 07| B g €288 —
161 no>
w61 P X
=] ]
€61 - =
60T o = 16'10T—
e w
| ;2
= L6O0I—
Loz — WETT—
— — 2 eb
— o — =001 3
o~ b - ¥ STI—
W @
— = 17|,
. or9sT—
—_— = 00T 19F9T~.
- GO'99T~"
3 oggor/
86TLT

1 (ppm

150 140 130 120 110 100
Fig.2. The ®*C NMR spectrum for 13a
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x10 6 | +ESI Scan (0.110 min) Frag=135.0V ZN-377.d Subtract
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Fig.3. The HR MS spectrum for 13a

DADT E, Sig=2804 Ref=aff (ZN 2019-07-01 14-58-012N-377)
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Signal 2: DADL E, 5ig=280,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min) [min]  [mAU*s) [mAl] %
il et |====|=mmmmn- |==mmmmmne- |==mmmmnne- [===mmm== |
1 1.231 MM 0.0961 16B.66426 20.25032 1.4547
Z 6.633 BB  0.2563 1.14258e4  594.21375 98.5453

Totals 1.15945e4  023.46407

Fig.4. The HPLC for 13a




Compound 13b
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Fig.5. The 'H NMR spectrum for 13b
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Fig.6. The ®C NMR spectrum for 13b



x10 6 |+ESI Scan (0.143 min) Frag=135.0 ZN-391A.d Subtract
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Fig.7. The HR MS spectrum for 13b

DAD1E, Sig=280.4 Ref=off (ZN 2019-11-27 19-44-13\002-84-ZN-391A.D)

mAU ] 2

400

200

100

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %

1 2.193 PP ©.1643  88.16940 8.94623 8.3733

2 6.152 MM ©.2746 216.98256 13.16886 ©.9188
3 7.665 BV R ©.5935 2.33110e4  452.40826 98.7079

Fig.8. The HPLC for 13b




Compound 13c
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Fig.10. The ®C NMR spectrum for 13¢
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Fig.11. The HR MS spectrum for 13c
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DAD E, Sig=280 4 Ref=off (ZN 2018-0701 14-21-24\ZN-393.0)

%

Sign

Peak
i

al 2: DAD1 E, Sig=280,4 Ref=off

RetTime Type Width Area Height Area
(min] [min]  [mAU¥s) [mAl] %

R e e |=mmemee |meemeev !
1132 MM 0.0714 121.85931 28.45122 1.2666
1,910 MM 0.0939 130.94739 23.25252 1.36l1
3.339 MM 0.1100 52.66B55  7.98057  0.5474
4,724 BV R 0.3368 9180.92676 356.14371 95.4288
8.571 MM 0.2899 134.30647  7.72207 1.3960

Fig.12. The HPLC for 13c
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Compound 13d
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Fig.13. The 'H NMR spectrum for 13d
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Fig.14. The ®C NMR spectrum for 13d



x10 6 | +ESI Scan (0.118-0.162 min, 5 Scans) Frag=135.0V ZN-407.d Subtract
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Fig.15. The HR MS spectrum for 13d

DADI E, Sig=280.4 Ref=off (ZN 20180701 14-21-24ZN407D0)
mall b
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600 4

400 &
200 8 il

Signal 2: DADL E, Sig=280,4 Ref=off

Peak RetTime Type Width  Area Height  Area
# [min] [min]  [mAO*s] (mAl] %
— === | | |
1 1,156 M 0.1993 340.40472  28.46984 1.6364
2 5,657 BV R 0.2278 2.04612ed 1199.98840 08,3636

Fig.16. The HPLC for 13d



Compound 13e
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Fig.18. The ®*C NMR spectrum for 13e
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x10 8 |+ESI Scan (0.118-0.129 min, 2 Scans) Frag=135.0V ZN-469.d Subtract
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Counts vs. Mass-to-Charge (m/z)

Fig. 19. The HR MS spectrum for 13e
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DAD1E, Sip=280.4 Ref=off (ZN 2018-04-01 20-52-42AZN-468.0)

JS%Q‘;E—
= — JF%;?E—

8 10 12 14 min

Signal 2: DADL E, Sig=280,4 Ref=off

Peak BetTime Type Width Area Height Area
t  [min] [min]  [mAl*s] [mAU] i
il It e [===mmmmmms |====mmmms [=====-- I
1 2,187 MM 0.1267 977.23327 128.55794  2.1349
25978 MM 0.1327 367.35809  46.14465  0.8025
38,193 MM 0.2768 4.44295e4 2675.22461 97.0625

Fig. 20. The HPLC for 13e
12



Compound 13f
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Fig.21. The 'H NMR spectrum for 13f
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Fig.22. The ®*C NMR spectrum for 13f
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x10 6 |+ESI Scan (0.178 min) Frag=135.0V ZN-391.d Subtract
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Fig.23. The HR MS spectrum for 13f

DADTE, Sig=280 4 Ref=olf (ZN 2019-04-01 20-52-42ZN-4968.D)
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miry

Signal 2: DAD1 E, Sig=280,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mal] %
mmmm|mmm———— i |===mmmmmm- |====mmmm—= |====m=-- |
1 7.23% MM 0.2857 2.10012ed 1225.19482 98.4514
2 10.507 MM 0.2509 330.33191 21.94214  1.5486

Fig.24. The HPLC for 13f
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Fig.25. The 'TH NMR spectrum for 13g
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Fig.26. The 3*C NMR spectrum for 13g
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x10 6 |+ESI Scan (0.092 min) Frag=135.0V ZN-431.d Subtract
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Fig.27. The HR MS spectrum for 13g
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Signal 2: DADL E, Sig=280,4 Ref=off

Peak RetTime Type Width Lrea Height Area
f [min] [min]  [mAU*s] (mAU] %
R R e | | | I
1 2,749 M 0.1407 491.15182 58.19069 1.0605
206,709 M4 0.1244 B47.25092 113.49998  1.8295
3 8.770 VBAR 0.1980 4.49731led 3217.69141 §7.1100

Fig.28. The HPLC for 13g
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Compound 14a
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Fig.29. The 'H NMR spectrum for 14a
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Fig.30. The ®*C NMR spectrum for 14a
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x10 8 |+ESI Scan (0.127-0.160 min, 4 Scans) Frag=135.0V ZN-425.d Subtract
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Fig.31. The HR MS spectrum for 14a

DAD1 E, Sig=280,4 Ref=off (ZN 2018-04-01 17-24-03\ZN-425D)
mAl 7
400
3004
200 3
'i;‘
rf;t'a-
100 g@g
. A, -
1 | 1 1
2 4 ] i
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] ]

=mmn|=mmmee- |=====mmmee |=mmmmmmeee |==mmmmmeee |==mmmmee |
1 2.146 MM 0.1355 259.81851 31.94764  1.6982

2 8.4% MM 0.5254 1.48147e4  469.98801 96.8290
3 11.968 MM 0.2932 225.33365 12.80B48  1.4728

Fig.32. The HPLC for 14a
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Compound 14b
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Fig.33. The 'H NMR spectrum for 14b
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Fig.34. The ®C NMR spectrum for 14b
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x10 6 |+ESI Scan (0.095-0.117 min, 3 Scans) Frag=135.0V ZN-470A.d Subtract
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Fig.35. The HR MS spectrum for 14b

DAD1E, Sig=280 4 Ref=off (ZN 2018-11-27 17-25-14\ZN-470A.D)

143
Y
1 6.575

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s) [mAU] %
e e e L |-oeneeeee "
1 2.143MM  0.3079 158.87556  B.55581 0.8008
2 6.575BB 0.1929 75.35064  6.61317 0.3817
3 8.480 BV R 0.6631 1.95053e4  375.55288 98.8174

Fig.36. The HPLC for 14b




Compound 14c
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Fig.37. The 'TH NMR spectrum for 14c
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x10 4 |+ESI Scan (0.113 min) Frag=135.0V ZN-470B.d Subtract
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Fig.39. The HR MS spectrum for 14c
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Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] 4
L B et et B B |
1 2.178 BV R ©.1532 133.13284 12.60868 ©.5879
2 6.568 BB  8.1762 75.45833 5.78453  @.3332
3 8,391 BV R ©.7893 2.2483%e4 424.78693 98.9485
4 11.15 VBAE ©.2309 31.31526 1.87463 0.1383

Fig.40. The HPLC for 14c
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Fig.42. The ®C NMR spectrum for 14d
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x10 8 |+ESI Scan (0.117-0.139 min, 3 Scans) Frag=135.0V ZN-470C.d Subtract
1.15
1.1
1.05-

0.95+
0.9
0.85+
0.8+ 471.1763
0.75+
0.7
0.65+
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0.35+
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0.254 4721793
0.2
0.15
0.1
0.054 469.1977
N ‘ \ ‘
467 468 469 470 471 472 473 474 475 476 477
Counts vs. Mass-to-Charge (m/z)

467.1925

Fig.43. The HR MS spectrum for 14d

DADT E, Sig=280.4 Rel=clf (2N 2019-11-27 17-48-281005-71-ZN470C D)

2173
hi6.506

- - r - - T 1 T 1 " 1
4 [i] B 10 12 14 min

e

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s) [ mAL ] %
e e e R e
1 2.173 B8  0.1578 132.51838 12.89318 0.5577
2 6.586 BB  9.1756 75.22433  5.71474 9.3166
3 B.393 BV R 0.6791 2.35243e4 467.47079 99.6014
4 11.1e8 VBAE 9.2298 29.5411@  1.77838 9.1243

Fig.44. The HPLC for 14d
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Fig.46. The C NMR spectrum for 14e




x10 6 |+ESI Scan (0.108-0.141 min, 4 Scans) Frag=135.0V ZN-444A.d Subtract

4.8
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3.8+ 4441815
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244
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Fig.47. The HR MS spectrum for 14e

DAD1 E, Sig=280,4 Ref=off (ZN 2018-04-01 17-24-03\2N-444A.D)
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miir}

Peak RetTime Type Width Area Height hrea
#  [min] [min]  [mAU*s] [mAU] )
el It e |==mmmmmnn- |==mmmmnmn- | mmmmana- |
1 2,155 MM 0,127 78.28598  8.02054  0.5954
2 6,013 MM 0.1583 284.66229 29.97689  2.1650
306,985 MM 0.1244  40.67971  5.44973  0.3094
4 B.515 PM  0.8068 1.27450ed4  263.29767 96.9303

Fig.48. The HPLC for 14e
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Compound 14f
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Fig.49. The 'H NMR spectrum for 14f
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Fig.50. The ®C NMR spectrum for 14f
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x106

+ESI Scan (0.093-0.137 min, 5 Scans) Frag=135.0V ZN-444B.d Subtract

444.1816

350.1601

mall
250

200

150

100

909.3334

T
Counts vs. Mass-to-Charge (m/z)

Fig.51. The HR MS spectrum for 14f

DAD1 E, Sig=280 4 Ref=off (ZN 2018-04-01 17-24-031ZN-4448 D)

50 100 150 200 250 300 350 400 450 500 55 600 650 700 750 800 850 900 950 1000

i

k BetTime Type Width Area Height Area
[min] [min] [mAU*s) [mAU] %

1 2,155 MM 0.0723 36.61839 8.44448  0.3839
2 6.075MM  0.1088 65.98235 10.10817 0.6918
3 7.029 MM 0.1636  74.90Z63 7.62938  0.7853
4 8.209 MM 0.3125 101.76468 3.98740  1.0669
5 8.510 MM 0.6232 925B.90918 247.60678 97.0721

Fig.52. The HPLC for 14f
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LT'F
w:uv
[0 4

€v0l—

NHOH

FZ0t
koot
00T
FOOT

00T

00T

=001

FOO'T
00T
+ 00T
=00°1

=001

=001

£1 (ppm)

Fig.53. The 'H NMR spectrum for 14g

90°ST
Om.w.Nk
PG LT
m,m.wm/
8F'8T
§TTE

8162
Nm..m.ov.

00'88—

oF 101~
€9°801
vw.N:/
_m.w.:W
wv.w.:

00bT1-
PEOETS
LPTEL~

SEPST—
6L 191,
191
6e 591/
€reor

il

T
100

T
110

T
120

T
130

T
140

T
150

T
160

1

30

£1 (ppm)

Fig.54. The ®C NMR spectrum for 14g
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Fig.55. The HR MS spectrum for 14g

900 950 1000

mAl 7]

200

150 4

100 4

=
1
030
J .
L]
e [ 6.009

DADTE, Sig=280 4 Raf=off (ZN 2019-04-01 17-24-03\ZN-444C D)

1 6.976
50 —

Peak RetTime Type Width  Area Height  Area

3

[min] [min]  [mAU*s] [mAU] %
e e R e
12,030 MM 0.1405 60.3243¢  7.15807 0.6283
2 6.009BB 0.1112 37.94304  5.31988 0.3952
3 697 BB 0.1332  268.83160  3.19867 0.3003
4 8.446 MM 0.7006 9473.48340 225.37888 98,6761

Fig.56. The HPLC for 14g
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Fig.57. The "TH NMR spectrum for 14h
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Fig.58. The ®C NMR spectrum for 14h
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x10 6 |+ESI Scan (0.121-0.132 min, 2 Scans) Frag=135.0V ZN-459A.d Subtract
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Counts vs. Mass-to-Charge (m/z)

Fig.59. The HR MS spectrum for 14h

DADT E, Sig=280,4 Rel=off [ZN 2018-04-01 16-26-24\ZN-459A.0)

175

Peak RetTime Type Width  Area Height  Area
t [min] (min]  [mAU*s] [mAU] §
ol e | =emmmmnas |=ommmmnnas |==mm=m=s |
1 2171w 0,191 58.25046  5.00076 0.6937
2 7.890 MM 0.295% 97.38831  5.49125 1.1598
39.287 MM 0.8006 8241.28516 170.29294 98,1465

Fig.60. The HPLC for 14h
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Compound 14i
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x10 6 |+ESI Scan (0.132-0.198 min, 7 Scans) Frag=135.0V ZN-459B.d Subtract

460.1522

941.2736
338.3423

oLl L ok . N

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)

Fig.63. The HR MS spectrum for 14i

DADE, Sig=280.4 Rel=off [ZN 2016-04-01 16-26-20ZN-4506 D)

=
s —
}2.154

Peak RetTime Type Width Area Height Area
f [min] [min]  [mAU*s] [mAl] %
aial e |==mmmmmnnn |==mmmmmnnn [==mmmna= I
1 2,184 W 0.0991  48.78223  6.85082 0.4072
2 6,96 M4 0,157 74.46319  7.87577 0.6216
39,096 MM 0.6594 1.18568e4  299.68501 98,9712

Fig.64. The HPLC for 14i
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x10 8 |+ESI Scan (0.084-0.117 min, 4 Scans) Frag=135.0V ZN-459C.d Subtract

3.4+
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2.8+
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Counts vs. Mass-to-Charge (m/z)

Fig.67. The HR MS spectrum for 14j

DADTE, Sig=280,4 Ref=of (ZN 2019-07-01 09-56-31ZN-459C D)
mALU kL
3504

300+

2004
150 >

1004 v
¢

b ] 10 12 14 min

Peak RetTime Type Width  Area Height  Area
$ [min] (min]  [mAU*s] [mAl] 4
S e | =mmmmnsas | =emmmmnnas |====mnse |
1 L21W  0.1631 105.68490 10.79685 1.1535
2 4,087 MM 0.1118 156.44432 23.3168% 1.7075
3 6.715BB  0.3149 8900.29883 372.2735% 97.1391

Fig.68. The HPLC for 14j
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Fig.69. The "H NMR spectrum for 14k
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Fig.70. The ®C NMR spectrum for 14k
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x10 5 [+ESI Scan (0.182 min) Frag=135.0V ZN-504.d Subtract
321
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021
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Counts vs. Mass-to-Charge (m/z)
Fig.71. The HR MS spectrum for 14k
DADT E, Sig=280.4 Raf=off (ZN 2019-04-02 10-34-40\ZN-504.0)
mAU 4 g
&
1000 rﬁ?
800 P
600
J &
400 G_,é:gp @%@
L g
200 Eﬁ%ﬁﬁ :ﬁﬁ
0-___J'-1Jﬂr'=-=.._.--1_ —‘gl_'_ .
N ' N | ' N ' I | ' ' ' 1 | 1 |
2 4 B 8 10 12 14 min
Peak RetTime Type Width Area Height Area
#  [min) [min]  [mAU*s) [mAU] %
e R e e [===mmmmnan |==mmnne- |
1 1.873 MM 0.0847 204.60579  40.24200 0.7e15
22,338 MM 0.1731 224.67801 21.63332  0.83a2
3 7.165 MM (0.1697 568.78894  55.85863  2.1168
4

6,300 MM 0.3583 2.5871%4 1203.58838 96.2855

Fig.72. The HPLC for 14k
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Compound 141
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Fig.73. The 'TH NMR spectrum for 141
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Fig.74. The 3C NMR spectrum for 141
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x10 6 |+ESI Scan (0.129 min) Frag=135.0V ZN-493.d Subtract
7.5
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0- | ‘\ L

494.1784
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450 500 550 600 650 700 750 800 850

Counts vs. Mass-to-Charge (m/z)

Fig.75. The HR MS spectrum for 141

900 90 1000

DAD1 E, Sig=2804 Ref=off (ZN 2016-04-01 15-26-24\ZN-493.0)
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M @b'
200 PP X
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100 E .' & :#Sew
0-—— l-h""-‘i _ﬂ'_ ! ! -
1 | 1 1 1 L
2 4 6 8 10 12 14__min

Peak RetTime Type Width Lrea
f [min] [min]  [mAU*s]

1 1.8% MM 0.0672 114.89136
2 2.173MM 0.2778 282.83759
I 7.189 MM 0.1527 401.08353
4 §.818 BB  0.3603 1.666B%4

Height Area
(mAU] ]
--------- |=emeeee|
28.48376  0.8577
16.96699 1.6192
43.78085 2.2961
578.26117 95.4269

Fig.76. The HPLC for 141
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Compound 14m
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Fig.77. The "H NMR spectrum for 14m
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Fig.78. The ®C NMR spectrum for 14m
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x10 6 |+ESI Scan (0.118-0.184 min, 7 Scans) Frag=135.0V ZN-461A.d Subtract
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Fig.79. The HR MS spectrum for 14m

DAD1E, Sig=280 4 Raf=off (ZN 2019-04-01 13-26-24\ZN461A.D)
mAl i &

600+

4001 o
® i
200 6;5 g &
%ﬁé’ 8
0 A i, _—

T T
2 4 ] ] 10 12 14 min

Peak RetTime Type Width  Area  Height  Area
f [min] [min]  [mAU*s] (mA0] %
gl e |#=mmmmmees |#=mmmmees |==m=mess |
12,005 0.1450 153.74632 17.67483 0.6937
25,6050 0.1508 300.42178 3320177 1.3555
3OBI5T M 0.3%41 2.17085e4  916.03033 97.9508

Fig.80. The HPLC for 14m
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Compound 14n
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Fig.82. The ®C NMR spectrum for 14n




x10 6 |+ESI Scan (0.122-0.133 min, 2 Scans) Frag=135.0V ZN-461B.d Subtract
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Fig.83. The HR MS spectrum for 14n

DAD1 E, Sig=280.4 Ref=off (ZN 2018-11-2T 18-44-13\001-83-ZN-461B.0)
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250 7
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Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
e B e L |- eeeeeee -eeeeee]
1 2.155 VB R ©.1577 168.43851  9.32556 @.8112
2 5.885 BB  ©.1582 166.50893 15.15794 1.2457
3 7.569 BB  0.6883 1.30891%4  256.98825 097.9431

Fig.84. The HPLC for 14n
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Compound 140
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Fig.86. The ®*C NMR spectrum for 140
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x10 6 |+ESI Scan (0.126 min) Frag=135.0V ZN-477.d Subtract
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Fig.87. The HR MS spectrum for 140
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e e e e R |meeeeeee]
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Fig.88. The HPLC for 140
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Compound 14p
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Fig.90. The ®C NMR spectrum for 14p
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x10 6 |+ESI Scan (0.110-0.121 min, 2 Scans) Frag=135.0V ZN-439A.d Subtract
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Fig.91. The HR MS spectrum for 14p

DADT E, Sig=280,4 Ref=off (ZN 2019-07-01 08-56-3 1\ZN-439A 0]
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Peak RetTime Type Width Area Height hrea
#  [min] [min] [mAU*s) [mAU] %

1 1.296 MM 0.1266 477.27661 62.82330 2.4023
2 3.867 MM 0.0995 507.98602 B5.07893  2.5568
3 6.535 BB 0.2252 1.8633ced 1102.63391 93,7883
4 10.895 MM 0.2642 248.85106 15.68951  1.2525

Fig.92. The HPLC for 14p




Compound 14q
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Fig.93. The 'H NMR spectrum for 14q
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Fig.94. The ®C NMR spectrum for 14q
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x10 6 [+ESI Scan (0.115-0.126 min, 2 Scans) Frag=135.0V ZN-439B.d Subtract
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Fig.95. The HR MS spectrum for 14q
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Fig.96. The HPLC for 14q
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Compound 14r
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Fig.97. The 'H NMR spectrum for 14r

8T 6N
1869

v 101
6801~
T

TEETT~
FO'RTI~
90671
LTEET
b €1

13 2%
06191
wo.N.o_v

8591/
60691+

T
100

T
110

T
120

T
130

T
140

T
150

T
160

1

30

£1 (ppm)

Fig.98. The ®C NMR spectrum for 14r
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x10 6 |+ESI Scan (0.111 min) Frag=135.0V ZN-439C.d Subtract
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Fig.99. The HR MS spectrum for 14r
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Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] 4
] EESRt] LN PSR PR [rmneanes |=eeanes |

1 3.155 BB 8.4419 649.53705 23.31925 1.2362
2 7.354 BB 8.1664 662.76434 48.7@6618 1.1472
3 9.009 BBA ©.3956 5.1291@e4 1619.24182 97.6166

Fig.100. The HPLC for 14r
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Compound 14s
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Fig.101. The '"H NMR spectrum for 14s
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Fig.102. The 3C NMR spectrum for 14s
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x10 6 |+ESI Scan (0.087-0.120 min, 4 Scans) Frag=135.0V ZN-453.d Subtract
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Fig.103. The HR MS spectrum for 14s
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1.566 W R 0.1862 2.04054ed 1482.34363 97.4270

Fig.104. The HPLC for 14s
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