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4. Scanned copies of spectra ("H and 3C NMR, DEPT-135, FTIR, HRMS)
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Figure 1: 'H NMR spectrum of compound 3
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Figure 2: 3C NMR spectrum of compound 3
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Figure 3: DEPT-135 NMR spectrum of compound 3
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Figure 4: FT-IR spectrum of compound 3
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Figure 5: HRMS spectrum of compound 3
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Figure 6: '"H NMR spectrum of compound 5a
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Figure 7: '>°C NMR spectrum of compound 5a
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Figure 8: DEPT-135 NMR spectrum of compound Sa
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Figure 9: FT-IR spectrum of compound 5a

19042022_SA_102 183 (3.211) AM2 (Ar,22000.0,556.28,0.00,LS 3); Cm (182:189) 1: TOF MS US+
100+ 279.1019

't
o0 O
=
L, ©

615.1970
-
357.1102
175.0387
4810100 616.2007
597.1871 633.5041
227 1257 4412072
470.1444 579.1752 Ealsatr
741.0270

o L;l | L 7625808 9101502 10237217 11336814 y
= miz
100 200 300 400 500 600 700 800 900 1000 1100

Figure 10: HRMS spectrum of compound 5a
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Figure 11: '"H NMR spectrum of compound 5b
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Figure 12: 1*C NMR spectrum of compound 5b
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Figure 13: DEPT-135 NMR spectrum of compound 5b
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Figure 14: FT-IR spectrum of compound Sb
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Figure 15: HRMS spectrum of compound 5b
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Figure 16: 'H NMR spectrum of compound 5S¢
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Figure 17: '>*C NMR spectrum of compound 5¢
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Figure 18: DEPT-135 NMR spectrum of compound Sc
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Figure 19: FT-IR spectrum of compound S¢
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Figure 20: HRMS spectrum of compound 5¢
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Figure 21: '"H NMR spectrum of compound 5d
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Figure 22: '°C NMR spectrum of compound 5d
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Figure 23: DEPT-135 NMR spectrum of compound 5d
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Figure 24: FT-IR spectrum of compound 5d
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Figure 25: HRMS spectrum of compound 5d
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Figure 26: 'H NMR spectrum of compound Se
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Figure 27: °C NMR spectrum of compound Se
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Figure 28: DEPT-135 NMR spectrum of compound 5e
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Figure 29: FT-IR spectrum of compound Se
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Figure 30: HRMS spectrum of compound 5e
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Figure 31: '"H NMR spectrum of compound 5f
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Figure 32: 1°C NMR spectrum of compound 5f
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Figure 33: DEPT-135 NMR spectrum of compound 5f
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Figure 34: FT-IR spectrum of compound 5f
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Figure 36: 'H NMR spectrum of compound 5g
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Figure 37: °C NMR spectrum of compound 5g
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Figure 38: DEPT-135 NMR spectrum of compound 5g
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Figure 39: FT-IR spectrum of compound 5g
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Figure 40: HRMS spectrum of compound 5g
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Figure 41: '"H NMR spectrum of compound Sh
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Figure 42: °C NMR spectrum of compound Sh
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Figure 44: FT-IR spectrum of compound 5h
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Figure 43: DEPT-135 NMR spectrum of compound 5h
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Figure 45: HRMS spectrum of compound Sh
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Figure 46: '"H NMR spectrum of compound 5i
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Figure 47: '>*C NMR spectrum of compound 5i
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Figure 48: DEPT-135 NMR spectrum of compound 5i
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Figure 49: FT-IR spectrum of compound 5i
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Figure 50: HRMS spectrum of compound 5i
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Figure 52: 1°C NMR spectrum of compound 5j
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Figure 53: DEPT-135 NMR spectrum of compound 5j
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Figure 54: FT-IR spectrum of compound 5j
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Figure 55: HRMS spectrum of compound 5j
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Figure 56: 'H NMR spectrum of compound 5k
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Figure 57: °C NMR spectrum of compound 5k
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Figure 58: DEPT-135 NMR spectrum of compound Sk
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Figure 59: FT-IR spectrum of compound 5k
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Figure 60: HRMS spectrum of compound 5k
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Figure 61: 'H NMR spectrum of compound 5l
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Figure 62: '°C NMR spectrum of compound 51
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Figure 63: DEPT-135 NMR spectrum of compound 51
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Figure 64: FT-IR spectrum of compound 51
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Figure 65: HRMS spectrum of compound 51
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Figure 66: '"H NMR spectrum of compound 6a
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Figure 67: 1°C NMR spectrum of compound 6a
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Figure 68: DEPT-135 NMR spectrum of compound 6a
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Figure 69: FT-IR spectrum of compound 6a
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Figure 70: HRMS spectrum of compound 6a
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Figure 71: '"H NMR spectrum of compound 6b
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Figure 72: 1*C NMR spectrum of compound 6b
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Figure 73: DEPT-135 NMR spectrum of compound 6b
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Figure 74: FT-IR spectrum of compound 6b
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Figure 75: HRMS spectrum of compound 6b
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Figure 76: '"H NMR spectrum of compound 6¢
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Figure 77: °C NMR spectrum of compound 6¢
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Figure 78: DEPT-135 NMR spectrum of compound 6¢
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Figure 79: FT-IR spectrum of compound 6¢
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Figure 80: HRMS spectrum of compound 6¢
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Figure 81: '"H NMR spectrum of compound 6d
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Figure 84: FT-IR spectrum of compound 6d
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Figure 85: HRMS spectrum of compound 6d
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Figure 86: 'H NMR spectrum of compound 6e
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Figure 87: 1°C NMR spectrum of compound 6e
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Figure 88: DEPT-135 NMR spectrum of compound 6e
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Figure 89: FT-IR spectrum of compound 6e
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Figure 90: HRMS spectrum of compound 6e
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Figure 91: 'H NMR spectrum of compound 6e
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Figure 92: '°C NMR spectrum of compound 6e
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Figure 93: DEPT-135 NMR spectrum of compound 6e
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Figure 94: FT-IR spectrum of compound 6e
S 48




SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMISTRY

27032023_SA_151_BF1 200 (3.519) AM2 (Ar,22000.0,554.26,0.00,LS 5); Cm (200:201) 1: TOF MS US-
311.1678 353.1145 2 8Be7
100+
$,
354 1171
6250016
306 8729
623.0001 723.2086
480.1560  603.0086
3048720 379.1316
250 1467
68.2349
248.96
183.0174 r52&2437928.?902 996.7719 1064 7555 11327365
| o | 1 ; / iz
100 200 300 400 500 600 700 800 900 1000 1100
Figure 95: HRMS spectrum of compound 6e
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Figure 96: 'H NMR spectrum of compound 6f
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Figure 97: °C NMR spectrum of compound 6f
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Figure 98: HRMS spectrum of compound 6f
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Figure 99: FT-IR spectrum of compound 6f
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Figure 100: HRMS spectrum of compound 6g
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Figure 101: 'H NMR spectrum of compound 6h
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Figure 102: '>*C NMR spectrum of compound 6h
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Figure 103: DEPT-135 NMR spectrum of compound 6h
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Figure 104: FT-IR spectrum of compound 6h

S 53




SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMISTRY

27032023_SA_129_BF1 180 (3.161) AM2 (Ar,22000.0,554.26,0.00,LS 5): Cm (179:180) 1: TOF MS US-
297 0623 8.74e6
100+
-~
S
—
OH N\
A\
(0] 6}
337.0550
$,
2489664
3849370
452.9211 588.8866
5209034
656 8701
782.8084
28,9374 724 8534
850.7918
180.9839 860.8198
986.7581
116.9409 1054.7404 1122.7216
-] miz
100 800 900 1000 1100
Figure 105: HRMS spectrum of compound 6h
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Figure 106: 'H NMR spectrum of compound 6i
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Figure 107: '°C NMR spectrum of compound 6i
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Figure 108: DEPT-135 NMR spectrum of compound 6i
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Figure 108: FT-IR spectrum of compound 6i
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Figure 109: HRMS spectrum of compound 6i

S 56




SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMISTRY

SA-126BF1 <)
. BRUKER
COVrErhNROVOVROOTOTION © OO
B OCNDOORDNORNDOO-~ODDB~ T DN
= o NeAWRRKRMOMMOORNNOO®BIBE < DKWL
o) rBONNNNNNENNNNGCOOBOOGG o oo
—
‘ %N VW ‘ \V Current Data Parameters
NAME ' Dr.ETJ180323
EXPN 18
OH N\ PROGNO 1
F2 - Acquisi‘tlon Parameters
AN Date 20230318
Time 1241h
O (o) INSTRUM spect

PROBHD Z108618_0505 (
PULPROG zg30
5.

TD 65536
SOLVENT DMSO
NS 32

DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 58.47
Dw 62.400 usec
DE 6.50 usec
TE 3043 K
D1 1.00000000 sec
TDO 1
SFO1 400.2604716 MHz
NUC1 1H
P1 15.00 usec
PLW1 14.95499992 W
F2 - Processing parameters
Sl 65536
SF 400.2580032 MHz
WDW EM

) l_.JL M SSB 0

LB 0.30 Hz
GB 0
T T T T T T T T T T T T T 1 PC 1.00

14 13 12 1 10 9 7
=

8 6 5
< Q@ aa
™! ool

Figure 110: 'H NMR spectrum of compound 6j
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Figure 111: °C NMR spectrum of compound 6j
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Figure 112: DEPT-135 NMR spectrum of compound 6j
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Figure 113: FT-IR spectrum of compound 6j
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Figure 114: HRMS spectrum of compound 6j
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Figure 115: 'H NMR spectrum of compound 6k
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Figure 116: >°C NMR spectrum of compound 6k
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Figure 117: DEPT-135 NMR spectrum of compound 6k
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Figure 118: FT-IR spectrum of compound 6k
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Figure 119: HRMS spectrum of compound 6k
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Figure 120: 'H NMR spectrum of compound 6l
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Figure 121: °C NMR spectrum of compound 61
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Figure 122: DEPT-135 NMR spectrum of compound 61
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Figure 123: FT-IR spectrum of compound 61
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Figure 124: HRMS spectrum of compound 61
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Figure 125: '"H NMR spectrum of compound 7a
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Figure 126: °C NMR spectrum of compound 7a
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Figure 127: DEPT-135 NMR spectrum of compound 7a
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Figure 128: FT-IR spectrum of compound 7a
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Figure 129: HRMS spectrum of compound 7a
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Figure 130: 'H NMR spectrum of compound 7b
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Figure 131: '>C NMR spectrum of compound 7b
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Figure 132:

DEPT-135 NMR spectrum of compound 7b
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Figure 133: FT-IR spectrum of compound 7b
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Figure 134: HRMS spectrum of compound 7b
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Figure 135: '"H NMR spectrum of compound 7¢
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Figure 136: °C NMR spectrum of compound 7¢
SA-143
© o =
05 q © o w wer oo
&8 g 85 2 888 sog
oy c t Data Paramet
T - T e @ pwmm T o NAME  DrETJ0B0822
VT TT ] SEARNY S
PROCNO 1
F2 - Acqui
£2, Acnion Pgmaers
Time 7.57h
INSTRUM s
PROBHD 2108616_0505
PULPROG tsp135
D 6553
SOLVENT DMSO
NS 256
DS 8
B 5120.032 Hz
FIDRES _ 0.482219 Hz
AQ 0316160 sec
RG 199.6
Dw 31.000 usec
DE 6.50 usec
306.9 K
CNST2  145.000000
D 00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
” | | ‘ N ) SFO1 1006530057 MHz
v 4 NUC1 13C
P1 10.52 usec
P13 2000.00 usec
PLWO 0W
oMe LR asomomony
SPOA 1 r%?ossgm"'
Sh > lab720001 w
MeO SFO2  400.2596010 MHz
CPOPRGI2  waitzi6
‘wal
F3 a.07
OH OMe Pa 28,14 veee
OH PCPD2 90.00 usec
PLW2  16.00000000 W
PLWAZ 039104000 W
F2 - Processin rameters
o sl
SE 1006449542 MHz
Wow EM
SSB 0
T T T T T T T T T T T T T T T T 1 8, T00Hz
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm PC 1.40

Figure 137: DEPT-135 NMR spectrum of compound 7¢

S 70




SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMISTRY

100

=

@

o

s
= 60

£

7]

c
=

40
20
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)
Figure 138: FT-IR spectrum of compound 7¢
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Figure 139: HRMS spectrum of compound 7¢
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Figure 140: '"H NMR spectrum of compound 7d
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Figure 141: '>*C NMR spectrum of compound 7d
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Figure 142: DEPT-135 NMR spectrum of compound 7d
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Figure 143: FT-IR spectrum of compound 7d
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Figure 144: HRMS spectrum of compound 7d
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Figure 145: '"H NMR spectrum of compound 7e
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Figure 146: 1°C NMR spectrum of compound 7e
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Figure 147: DEPT-135 NMR spectrum of compound 7e

S 75




SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMISTRY

120
100
<
o 80
[&]
[ =
S
= o
3 60 g
5 anY, “af |
- - D
OH 3
OH o
o™
o
20

4000 3500

3000 2500 2000 1500 1000 500

Wavenumber (cm™)

Figure 148: FT-IR spectrum of compound 7e
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Figure 149: HRMS spectrum of compound 7e
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Figure 150: 'H NMR spectrum of compound 7f
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Figure 151: 1*C NMR spectrum of compound 7f
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Figure 152: DEPT-135 NMR spectrum of compound 7f
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Figure 153: FT-IR spectrum of compound 7f
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Figure 154: HRMS spectrum of compound 7f
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Figure 155: '"H NMR spectrum of compound 7g
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Figure 156: °C NMR spectrum of compound 7g
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Figure 157: DEPT-135 NMR spectrum of compound 7g
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Figure 158: FT-IR spectrum of compound 7g
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Figure 159: HRMS spectrum of compound 7g
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Figure 160: 'H NMR spectrum of compound 7h
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Figure 161: °C NMR spectrum of compound 7h
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Figure 162: DEPT-135 NMR spectrum of compound 7h
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Figure 163: FT-IR spectrum of compound 7h
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Figure 164: HRMS spectrum of compound 7h
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Figure 165: 'H NMR spectrum of compound 7i
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Figure 166: °C NMR spectrum of compound 7i
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Figure 167: DEPT-135 NMR spectrum of compound 7i
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Figure 168: FT-IR spectrum of compound 7i
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Figure 169: HRMS spectrum of compound 7i
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Figure 170: 'H NMR spectrum of compound 7j
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Figure 171: 1*C NMR spectrum of compound 7j
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Figure 172: DEPT-135 NMR spectrum of compound 7j
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Figure 173: FT-IR spectrum of compound 7j
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Figure 174: HRMS spectrum of compound 7j
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Figure 175: '"H NMR spectrum of compound 7k
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Figure 176: °C NMR spectrum of compound 7k
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Figure 177: DEPT-135 NMR spectrum of compound 7k

S 90




SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMISTRY

100

Transmittance (%)
(o]
o

1120

W
g
1015

60
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm™)

500

Figure 178: FT-IR spectrum of compound 7k
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Figure 179: HRMS spectrum of compound 7k
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Figure 180: 'H NMR spectrum of compound 71
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Figure 181: °C NMR spectrum of compound 71
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Figure 182: DEPT-135 NMR spectrum of compound 71
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Figure 183: FT-IR spectrum of compound 71
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Figure 184: HRMS spectrum of compound 71
SA-160
g SS2835RE38 328 8 8% )
P AR EE N L ~ 0 BRUKER
7 ety VN b S
Current Data Parameters
NAME Dr.ETJ0B0623
EXPNO 7
| | PROCNO 1
F2 - Acquisition Parameters
Date_ 20230608
Time 13.23h
INSTRUM spect
PROBHD Z108618_0505 (
O O PULPROG 2g30
TD 6553
SOLVENT CDCI3
NS 32
DS 2
SWH 8012.820 Hz
OH FIDRES  0.244532 Hz
AQ 4.0894465 sec
RG 175.97
DwW 62.400 usec
DE 6.50 usec
TE 3043 K
D1 1.00000000 sec
TDO 1
SFO1 400.2604716 MHz
NUC1 1H
P1 15.00 usec
PLW1 14.95499992 W
1 F2 - Prc ing par s
Sl 65536
I T T T T T T T T T T T T T T 1 SF 400.2580097 MHz
WwWDwW EM
14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm ggg o
- | e (=) o
o =]
S b b= b5 b PC 1.00

Figure 185: 'H NMR spectrum of compound 14
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Figure 186: 1°C NMR spectrum of compound 14
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Figure 187: DEPT-135 NMR spectrum of compound 14
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Figure 188: FT-IR spectrum of compound 14
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Figure 189: HRMS spectrum of compound 14
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Figure 190: 'H NMR spectrum of compound 14
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Figure 191: 3C NMR spectrum of compound 14
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Figure 192: DEPT-135 NMR spectrum of compound 14
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Figure 193: FT-IR spectrum of compound 14
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Figure 194: FT-IR spectrum of compound 14
SA-170 NT OO r-NNODOROTNODTON-OOT®O
cwmmq—mvwmmhmmmrmmmpmmunhmq-m
o@@UuUuUmESSTTONOOMNNIODRN Q0 0wwwoD BRUKER
N e e e e M R e S e e e - T T R - R e e

R

Current Data Parameters

NAME  Dr.ETJ160223
| | EXPNO 28
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230216
Time 1514 h
INSTRU Fecl
PROBHD Z108618_0505 (
PULPROG zg30
65536
SOLVENT cDCI3
NS 32
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 98.85
DwW 62.400 usec
DE 6.50 usec
TE 304.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.2604716 MHz
NUC1 1H
P1 15.00 usec
PLW1 14.95499992 W
F2 - Processing parameters
SI 65
SF 400.2580096 MHz
T T T T T T T T T T T T T T T T wDwW EM
15 14 13 12 1 10 5 3 2 ppm SSB 0
IéBB 0.30 Hz
CEcCEE BT B
ol vl =S| =]~ o L]

Figure 195: 'H-NMR spectrum of compound 15
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Figure 196: °C-NMR spectrum of compound 15
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Figure 197: DEPT-135 NMR spectrum of compound 15
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Figure 198: FT-IR spectrum of compound 15
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Figure 199: HRMS spectrum of compound 15
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Figure 200: 'H-NMR spectrum of compound 9
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Figure 201: *C-NMR spectrum of compound 9
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Figure 202: DEPT-135 NMR spectrum of compound 9
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Figure 203: FT-IR spectrum of compound 9
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Figure 204: HRMS spectrum of compound 9
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Figure 205: 'H-NMR spectrum of compound 10

S 104




SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMISTRY

SA-163

<)

(>

Current Data Parameters
Me NAME  Dr.ETJ020523
EXPNO
| | PROCNO 1

F2 - Acquisition Parameters
Date 20230502

—194.72
—165.25
—159.51
143.24
135.99
135.69
130.47
129.09
128.83
128.05
112.47
111.81
™-102.96
3.88

/
X
X

Time 14.27h
INSTRUM 5|

(e} (e} PROBHD Z108618_0505 (
PULPROG ;sgpgaﬂ

D

655:
= SOLVENT coci3
NS 512

DS 4
SWH 24038.461 Hz

FIDRES  0.733596 Hz
OH AQ 1.36,

RG X

ow 20.800 usec
DE 6.50 usec
TE 306.5 K

[2]] 2.00000000 sec
D11 0.03000000 sec

1
SFO1 100.6550186 MHz
13C
10.00 usec
PLW1 58.22499847 W
FO2 400.2596010 MHz
NUC;
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 14.95499992 W
PLW12 0.41542000 W
PLW13 0.20895000 W
F2 - Processing parameters
32766

sl
SF 100.6449320 MHz
WD

B 0
LB 1.00 Hz

T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 206: > C-NMR spectrum of compound 10
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Figure 207: DEPT -135 NMR spectrum of compound 10
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Figure 208: FT-IR spectrum of compound 10
27022023 _SA_163 191 (3.366) AM2 (Ar,22000.0,556.28,0.00,LS 3); Cm (190:199) 1: TOF MS US+
100- 301.1428 1.79e7T
Me
. Il
o o0
CLTC
315.0098
OH 194.1180
189.0549
293 1177
206.8042 227.1259 256.8214 329 0788
, l .124-0369I 1I‘T5I !GT4U I :?ﬂllgslgg I 13975:64? ! . 241.0471 264.85292?9_0935 342 8690 mjz
100 110 j 1|20 130 1“10 ! 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350

Figure 209: HRMS spectrum of compound 10
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Figure 210: 'H-NMR spectrum of compound 11
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Figure 211: '*C-NMR spectrum of compound 11
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Figure 212: DEPT-135-NMR spectrum of compound 11
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Figure 213: FT-IR spectrum of compound 11
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Figure 214: HRMS spectrum of compound 11
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Figure 215: *"H-NMR spectrum of compound 17
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Figure 216: '*C-NMR spectrum of compound 17
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Figure 217: DEPT-135 NMR spectrum of compound 17
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Figure 218: HRMS spectrum of compound 17
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Figure 219: 'H-NMR spectrum of compound 18
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Figure 220: *C-NMR spectrum of compound 18
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Figure 221: DEPT-135 NMR spectrum of compound 18
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Figure 222: HRMS spectrum of compound 18
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Figure 223: 'H-NMR spectrum of compound 19
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Figure 224: °C-NMR spectrum of compound 19
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Figure 225: DEPT-135 NMR spectrum of compound 19
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Figure 226: HRMS spectrum of compound 19
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Figure 227: 'H-NMR spectrum of compound 21
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Figure 228: > C-NMR spectrum of compound 21
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Figure 229: DEPT 135-NMR spectrum of compound 21
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Figure 230: 'H-NMR spectrum of compound 22
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Figure 231: >*C-NMR spectrum of compound 22
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Figure 232: DEPT 135-NMR spectrum of compound 22
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Figure 233: 'H-NMR spectrum of compound 23
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Figure 234: '*C-NMR spectrum of compound 23
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Figure 235: DEPT-135 NMR spectrum of compound 23
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Figure 236: FT-IR spectrum of compound 23
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Figure 237: HRMS spectrum of compound 23
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Figure 238: 'H-NMR spectrum of compound 24
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Figure 239: *C-NMR spectrum of compound 24
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Figure 240: DEPT-135 NMR of compound 24
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Figure 241: FT-IR spectrum of compound 24

S 122



SUPPORTING INFORMATION FOR NEW JOURNAL OF CHEMIST

08062023_SA_175 226 (3.958) AM2 (Ar,22000.0,556.28,0.00,LS 10); Cm (225:226) 1: TOF MS US+
4051490  5.88e5
100~
205.0569
H
\62_
403.1336
411.2601
192.1347
388.3040 4117615
207.1145 355.2460
Nz 375.2497
124.0824 216.9190 7.2370
218.9164 2952218 1122635
1134025 | 1270119 1550431 183.0748 ' 256.8180 ’ 305.1552
G - Il T .l(l LL - l| I |II Ill\II |II |II I'I'IfZ
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Figure 242: HRMS spectrum of compound 24
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Figure 243: 'H-NMR spectrum of compound 25
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Figure 244: °C-NMR spectrum of compound 25
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Figure 245: DEPT-135 NMR spectrum of compound 25
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Figure 246: FT-IR spectrum of compound 25
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Figure 247: HRMS spectrum of compound 25
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Figure 248: 'H-NMR spectrum of compound 26
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Figure 249: *C-NMR spectrum of compound 26
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Figure 250: DEPT-135 NMR spectrum of compound 26
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Figure 251: FT-IR spectrum of compound 26
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Figure 252: HRMS spectrum of compound 26
SA-177RF2 (_.><7
AR GBREGE LB SR BBs 8 - 8858RRBERE8RBz88388 LX—)
MENEIIIIINMANMANONNANNNANANNNN SR IO RG-S
B T Ty S T S R e e e e S R e S S S e S S e S N Y TR I Y]
—— Current Data Parameters
NAME  Dr.ETJ08B0623
EXPNO 6
PROCNO 1
,N=N F2 - Acquisition Par
_N 7 Date_ 20230608
Bn Time 10.19 h
INSTRUM spect
PROBHD Z108618_0505 (
PULPROG zg30
(6] D 536
SOLVENT DMSO
NS 64
Bn DS 2
1 SWH 8012.820 Hz
N FIDRES 0.244532 Hz
O ~N AQ 4.0894465 sec
0 0 RG 88.69
N\_N DW 62.400 usec
DE 6.50 usec
TE 3045 K
D1 1.00000000 sec
TDO 1
SFO1 400.2604716 MHz
NUC1 1H
P1 15.00 usec
| . PLWA1 14.95499992 W
A
F2 - Processing parameters|
I T I T I T I T i I T I T I T 1 gIF 4006355:‘6032 MHz
14 13 12 11 10 9 8 7 6 5 4 3 2 1ppm Wow R v
SSB 0
cifofem | IS LB 0.30 Hz
SRR IR GE
o ||~ ~|cifed P 1.00

Figure 253: 'H NMR spectrum of compound 27
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Figure 254: 1*C NMR spectrum of compound 27
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Figure 255: DEPT-135 NMR spectrum of compound 27
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Figure 256: FT-IR spectrum of compound 27

100+

20062023_SA_177R 190 (3.330) AM2 (Ar,22000.0,556.28,0.00.LS 10); Cm (189:194)
641.22

N=N
Bn/N 7
(0]

1: TOF MS US+

= 6192471 (@) ;Q/ 1
422320
435.1901 657 9042
591 2402
l658 2067
192 1338 s123767  [FO-1990 051046 7214740 TO5P8E 8535019
287 1217 - k 1053.4384
1440752 bl | i ul " e L ﬁ . N M Y l793 5295‘1 118555970 N 11;2013848 Ji159.3022
o A T T t ¥ T T T t T Y T f miz
100 200 300 400 500 600 700 800 200 1000 1100

3.49e7

Figure 257: HRMS spectrum of compound 27
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Figure 258: 'H NMR spectrum of compound 28
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Figure 259: 1°C NMR spectrum of compound 28
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Figure 260: DEPT-135 NMR spectrum of compound 28
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Figure 261: FT-IR spectrum of compound 28
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Figure 262: HRMS spectrum of compound 28
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Figure 263: 'H-NMR spectrum of compound 29
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Figure 264: *C-NMR spectrum of compound 29
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Figure 265: DEPT-135 NMR spectrum of compound 29
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Figure 266: FT-IR spectrum of compound 29
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Figure 267: FT-IR spectrum of compound 29
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5. Basic crystallographic data for compounds 6f, 7d and 23

Crystal Structure Report for compound 6f

Q O
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CCDC NUMBER: 2266920

A specimen of C24H1303, approximate dimensions 0.117 mm x 0.134 mm x 0.245 mm, was
used for the X-ray crystallographic analysis. The X-ray intensity data were measured (A =
0.71073 A).

The integration of the data using a monoclinic unit cell yielded a total of 26560 reflections to
a maximum 0 angle of 28.31° (0.75 A resolution), of which 4550 were independent (average
redundancy 5.837, completeness =99.6%, Rint=4.63%, Rsig=3.94%) and 2689 (59.10%)
were greater than 206(F?). The final cell constants
ofa=11.3959(7) A, b=17.1806(10) A, c =10.1872(7) A, B  =113.005(2)°, volume
=1835.9(2) A3, are based upon the refinement of the XYZ-centroids of reflections above 20
o(I). The calculated minimum and maximum transmission coefficients (based on crystal size)

are 0.9800 and 0.9900.
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The structure was solved and refined using the Bruker SHELXTL Software Package, using the
space group P 1 21/c 1, with Z = 4 for the formula unit, C22H18O3. The final anisotropic full-
matrix least-squares refinement on F? with 248 variables converged at R1 = 4.90%, for the
observed data and wR2 = 14.08% for all data. The goodness-of-fit was 1.024. The largest peak
in the final difference electron density synthesis was 0.138 e/A3and the largest hole was -
0.199 e/A3 with an RMS deviation of 0.036 e/A%. On the basis of the final model, the
calculated density was 1.282 g/cm? and F(000), 744 ¢

Table 1. Sample and crystal data for compound 6f.

Identification code SA151BF1RE

Chemical formula C24H1803

Formula weight 354.38 g/mol

Temperature 300(2) K

Wavelength 0.71073 A

Crystal size 0.117 x 0.134 x 0.245 mm

Crystal system monoclinic

Space group P12l/c1

Unit cell dimensions a=11.3959(7) A o =90°
b =17.1806(10) A B=113.005(2) °
c=10.1872(7) A ¥ =90°

Volume 1835.9(2) A3

Z 4

Density (calculated) 1.282 g/cm?®

Absorption coefficient 0.084 mm*

F (000) 744

Table 2. Data collection and structure refinement for compound 6f.

Theta range for data collection

2.27t0 28.31°
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Index ranges
Reflections collected

Independent reflections

Max. and min. transmission

Structure solution technique

Structure solution program

Refinement method
Refinement program

Function minimized

Data / restraints / parameters

Goodness-of-fit on F?

Final R indices

Weighting scheme

Largest diff. peak and hole

R.M.S. deviation from mean

~15<=h<=13, -22<=k<=20, -13<=I<=13
26560
4550 [R(int) = 0.0463]

0.9900 and 0.9800

direct methods

SHELXT 2018/2 (Sheldrick, 2018)

Full-matrix least-squares on F?
SHELXL-2018/3 (Sheldrick, 2018)
T W (Fo? - Fc?)?

4550/ 0/ 248
1.024

2689 data; I>20(I) R1=10.0490, wR2 = 0.1070

all data R1=0.1001, wR2 = 0.1408

w=1/[c%(F+2) +(0.0508P)2+0.5371P]
where P=(Fo?+2F¢?)/3

0.138 and -0.199 eA3

0.036 eA™

Table 3. Atomic coordinates and equivalent isotropic atomic displacement parameters (A?) for compound

6f.

U(eq) is defined as one third of the trace of the orthogonalized Uj; tensor.
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0O1
02
03
C1l
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13
Cl4
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24

x/a
0.69410(11)
0.58927(15)
0.42273(15)
0.08381(19)
0.09743(16)
0.04860(17)
0.98571(18)
0.97018(19)
0.0208(2)
0.14954(17)
0.07439(19)
0.1104(2)
0.22325(19)
0.29945(18)
0.26556(16)
0.35151(16)
0.44184(17)
0.53316(16)
0.61872(16)
0.65652(16)
0.55830(16)
0.64560(19)
0.71226(19)
0.6658(2)
0.5693(2)
0.51522(18)
0.7445(2)

y/b
0.47727(7)
0.32554(8)
0.66664(8)
0.58691(11)
0.58935(10)
0.65399(11)
0.71206(11)
0.70742(12)
0.64521(13)
0.52239(10)
0.49328(11)
0.42890(11)
0.39188(11)
0.41996(10)
0.48535(10)
0.51548(10)
0.47374(10)
0.49601(9)
0.44379(10)
0.55296(10)
0.56871(9)
0.36197(11)
0.60572(12)
0.67976(12)
0.69990(12)
0.64612(10)
0.32347(13)
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zlc
0.02448(13)
0.77378(16)
0.73465(15)
0.5324(2)
0.40268(17)
0.31615(19)
0.3553(2)
0.4817(2)
0.5706(2)
0.34976(17)
0.21497(18)
0.15928(19)
0.23783(19)
0.37068(19)
0.43014(17)
0.56966(18)
0.66663(18)
0.80636(18)
0.89579(18)
0.01675(19)
0.88538(18)
0.8837(2)
0.1253(2)
0.0982(2)
0.9688(2)
0.8618(2)
0.0100(3)

U(eq)

0.0542(3)
0.0793(5)
0.0774(5)
0.0591(5)
0.0468(4)
0.0547(5)
0.0600(5)
0.0644(5)
0.0695(6)
0.0461(4)
0.0559(5)
0.0591(5)
0.0553(5)
0.0523(5)
0.0446(4)
0.0480(4)
0.0504(4)
0.0453(4)
0.0496(4)
0.0493(4)
0.0451(4)
0.0610(5)
0.0633(5)
0.0745(6)
0.0709(6)
0.0563(5)
0.0898(8)
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Table 4. Bond lengths (A) for compound 6f.

01-C17 1.362(2) 01-C16 1.381(2)
02-C19 1.223(2) 03-C23 1.358(2)
03-H1B 0.98(3) C1-C6 1.375(3)
C1-C2 1.390(3) C1-H1 0.930000
C2-C3 1.392(2) C2-C7 1.489(2)
C3-C4 1.375(3) C3-H3 0.930000
C4-C5 1.369(3) C4-H4 0.930000
C5-C6 1.374(3) C5-H5 0.930000
C6-H6 0.930000 C7-C8 1.396(2)
C7-C12 1.406(2) C8-C9 1.377(3)
C8-H8 0.930000 C9-C10 1.377(3)
C9-H9 0.930000 C10-C11 1.378(2)
C10-H10 0.930000 C11-C12 1.400(2)
C11-H11 0.930000 C12-C13 1.469(2)
C13-Cl14 1.325(2) C13-H13 0.930000
C14-C15 1.448(2) Cl4-H14 0.930000
C15-C16 1.375(2) C15-C18 1.453(2)
C16-C19 1.454(3) C17-C20 1.378(3)
C17-C18 1.395(2) C18-C23 1.405(2)
C19-C24 1.494(3) C20-C21 1.364(3)
C20-H20 0.930000 C21-C22 1.391(3)
C21-H21 0.930000 C22-C23 1.377(3)
C22-H22 0.930000 C24-H24A 0.960000
C24-H24B 0.960000 C24-H24C 0.960000
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Table 5. Bond angles (°) for compound 6f.

C17-01-Cl6

C6-C1-C2
C2-C1-H1
C1-C2-C7
C4-C3-C2
C2-C3-H3
C5-C4-H4
C4-C5-C6
C6-C5-H5
C5-C6-H6
C8-C7-C12
C12-C7-C2
C9-C8-H8
C10-C9-C8

C8-C9-H9

C9-C10-H10

C10-C11-C12

C12-C11-H11

C11-C12-C13

C14-C13-C12

C12-C13-H13

C13-C14-H14

C16-C15-C14

106.13(13)

120.80(18)
119.600000
121.96(16)
121.33(18)
119.300000
119.900000
119.4(2)
120.300000
119.600000
119.10(17)
123.79(15)
119.100000
119.53(17)

120.200000
120.100000
122.09(17)
119.000000
120.58(16)
124.09(16)
118.000000
115.100000

122.00(16)
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C23-03-H1B

C6-C1-H1
C1-C2-C3
C3-C2-C7
C4-C3-H3
C5-C4-C3
C3-C4-H4
C4-C5-H5
C5-C6-C1
C1-C6-H6
C8-C7-C2
C9-C8-C7
C7-C8-H8
C10-C9-H9

C9-C10-C11

C11-C10-H10

C10-C11-H11

C11-C12-C7

C7-C12-C13

C14-C13-H13

C13-C14-C15

C15-C14-H14

C16-C15-C18

110.5(15)

119.600000
117.44(17)
120.30(16)
119.300000
120.27(18)
119.900000
120.300000
120.7(2)
119.600000
117.04(15)
121.73(18)
119.100000
120.200000

119.73(18)
120.100000
119.000000
117.81(15)
121.57(16)
118.000000
129.82(17)
115.100000

104.99(14)
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C14-C15-C18 133.01(15) C15-C16-01
C15-C16-C19 133.84(16) 01-C16-C19
01-C17-C20 123.08(16) 01-C17-C18
C20-C17-C18 125.99(17) C17-C18-C23
C17-C18-C15 105.98(14) C23-C18-C15
02-C19-C16 121.32(17) 02-C19-C24
C16-C19-C24 117.89(18) C21-C20-C17
C21-C20-H20 122.300000 C17-C20-H20
C20-C21-C22 121.64(18) C20-C21-H21
C22-C21-H21 119.200000 C23-C22-C21
C23-C22-H22 119.100000 C21-C22-H22
03-C23-C22 121.39(17) 03-C23-C18
C22-C23-C18 118.75(17) C19-C24-H24A
C19-C24-H24B 109.500000 H24A-C24-H24B
C19-C24-H24C 109.500000 H24A-C24-H24C
H24B-C24-H24C 109.500000

Table 6. Torsion angles (°) for 6f.

C6-C1-C2-C3 2.0(3) C6-C1-C2-C7
C1-C2-C3-C4 -2.0(3) C7-C2-C3-C4
C2-C3-C4-C5 0.2(3) C3-C4-C5-C6
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111.97(15)
114.19(15)
110.92(14)
116.32(15)
137.63(16)
120.78(18)
115.48(18)
122.300000
119.200000
121.80(19)
119.100000
119.85(16)
109.500000
109.500000

109.500000

-171.66(18)

171.78(16)

1.6(3)
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C4-C5-C6-C1

C1-C2-C7-C8

C1-C2-C7-C12

C12-C7-C8-C9

C7-C8-C9-C10

C9-C10-C11-C12

C10-C11-C12-C13

C2-C7-C12-C11

C2-C7-C12-C13

C7-C12-C13-C14

C13-C14-C15-C16

C14-C15-Cl6-01

C14-C15-C16-C19

C17-01-C16-C15

C16-01-C17-C20

01-C17-C18-C23

01-C17-C18-C15

C16-C15-C18-C17

C16-C15-C18-C23

C15-C16-C19-02

-1.6(3)

124.68(19)

-52.2(2)

0.6(3)

0.0(3)

0.5(3)

-177.60(17)

176.13(16)

-6.2(3)

160.60(18)

177.94(19)

-178.45(15)

1.2(3)

-0.5(2)

-178.71(18)

-177.08(16)

0.4(2)

-0.7(2)

176.0(2)

2.9(4)
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C2-C1-C6-C5

C3-C2-C7-C8

C3-C2-C7-C12

C2-C7-C8-C9

C8-C9-C10-C11

C10-C11-C12-C7

C8-C7-C12-C11

C8-C7-C12-C13

C11-C12-C13-C14

C12-C13-C14-C15

C13-C14-C15-C18

C18-C15-C16-01

C18-C15-C16-C19

C17-01-C16-C19

C16-01-C17-C18

C20-C17-C18-C23

C20-C17-C18-C15

C14-C15-C18-C17

C14-C15-C18-C23

01-C16-C19-02

-0.3(3)

-48.8(2)

134.35(18)

-176.40(17)

-0.5(3)

0.1(3)

-0.6(2)

177.07(16)

-21.8(3)

179.29(17)

-1.0(3)

0.7(2)

-179.6(2)

179.77(17)

0.01(19)

1.6(3)

179.09(19)

178.36(19)

-5.0(4)

-177.41(19)
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C15-C16-C19-C24

01-C17-C20-C21

C17-C20-C21-C22

C21-C22-C23-03

C17-C18-C23-03

C17-C18-C23-C22

-177.1(2)

177.93(19)

-0.4(3)

-178.7(2)

177.83(17)

-1.6(3)

01-C16-C19-C24

C18-C17-C20-C21

C20-C21-C22-C23

C21-C22-C23-C18

C15-C18-C23-03

C15-C18-C23-C22

Table 7. Anisotropic atomic displacement parameters (A?) for compound 6f.

2.6(3)

-0.6(3)

0.4(4)

0.7(3)

1.4(4)

-178.0(2)

The anisotropic atomic displacement factor exponent takes the form: -2n?[ h?a? Uiz + ... + 2 h k

a’ b" Ui

U
O1 0.0466(7)
02 0.0915(11)
O3  0.0885(11)
Cl 0.0712(13)
C2 0.0425(9)
C3  0.0559(11)
C4  0.0566(12)
C5 0.0595(12)
C6 0.0860(15)
C7  0.0506(10)
C8 0.0585(11)
C9 0.0717(13)

C10 0.0692(13)

U2z
0.0458(7)
0.0421(8)
0.0381(7)
0.0503(11)
0.0439(10)
0.0513(11)
0.0435(10)

0.0511(12)

0.0614(14)

0.0413(9)
0.0563(12)

0.0589(12)

0.0461(10)

Us3
0.0533(7)
0.0748(10)
0.0690(9)
0.0526(11)
0.0444(9)
0.0478(10)
0.0637(12)

0.0773(14)

0.0658(13)

0.0399(9)
0.0408(9)

0.0385(9)

0.0510(10)
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U2s
-0.0015(6)
-0.0075(7)
-0.0006(6)
0.0077(9)
0.0031(7)
0.0068(8)
0.0053(9)

-0.0054(10)

-0.0018(11)

0.0049(7)
0.0047(8)

-0.0023(9)

-0.0052(8)

Uis
0.0013(6)
0.0005(8)
-0.0087(8)
0.0208(10)
0.0065(7)
0.0102(9)
0.0062(10)

0.0209(11)

0.0349(12)

0.0108(8)
0.0063(9)

0.0127(9)

0.0241(10)

U2
0.0019(5)
0.0088(7)
0.0066(7)
0.0037(10)
-0.0030(7)
-0.0008(9)
0.0026(9)

0.0028(9)

0.0003(12)

-0.0041(8)
-0.0014(9)

-0.0116(10)

-0.0095(9)
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Cl1
Ci12
C13
C14
C15
C16
C17
C18
C19
C20

C21

C22

C23

C24

U1
0.0553(11)
0.0480(10)
0.0481(10)
0.0550(11)
0.0438(9)
0.0463(10)
0.0431(9)
0.0423(9)
0.0540(11)
0.0563(12)

0.0741(14)

0.0730(14)
0.0556(11)

0.0742(15)

U22
0.0450(10)
0.0391(9)
0.0392(9)
0.0369(9)
0.0384(9)
0.0432(10)
0.0427(10)
0.0378(9)
0.0441(11)
0.0558(12)

0.0540(13)

0.0411(11)
0.0408(10)

0.0621(14)

Us3s
0.0507(10)
0.0416(9)
0.0480(10)
0.0484(10)
0.0461(9)
0.0479(10)
0.0539(10)
0.0475(9)
0.0690(13)
0.0584(12)

0.0709(14)

0.0780(14)
0.0574(11)

0.0963(17)

U23
0.0009(8)
0.0028(7)
-0.0024(7)
-0.0014(7)
0.0016(7)
-0.0018(8)
-0.0020(8)
-0.0012(7)
0.0007(10)
-0.0093(9)

-0.0202(11)

-0.0121(10)
-0.0005(8)

0.0039(12)

U1
0.0143(9)
0.0118(8)
0.0094(8)
0.0086(8)
0.0092(8)
0.0060(8)
0.0101(8)
0.0093(7)
0.0067(10)
0.0015(9)

0.0017(11)

0.0072(11)
0.0057(9)

-0.0066(13)

U2
-0.0010(8)
-0.0031(7)
-0.0013(8)
-0.0004(8)
-0.0016(7)
0.0001(8)
-0.0017(8)
-0.0028(7)
0.0046(9)
-0.0063(9)

-0.0075(11)

-0.0004(10)
-0.0006(8)

0.0251(12)

Table 8. Hydrogen atomic coordinates and isotropic atomic displacement parameters (A?) for compound
6f.

x/a y/b zlc U(eq)
H1B 0.410(3) 0.7229(18) 0.730(3) 0.116000
H1 0.1178 0.5453 0.5941 0.071000
H3 0.0587 0.6580 0.2301 0.066000
H4 -0.0464 0.7547 0.2957 0.072000
H5 -0.0742 0.7460 0.5071 0.077000
H6 0.0123 0.6425 0.6577 0.083000
H8 -0.0020 0.5180 0.1614 0.067000
H9 0.0588 0.4105 0.0692 0.071000
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x/a y/b zlc U(eq)
H10 0.2480 0.3481 0.2014 0.066000
H11l 0.3758 0.3947 0.4225 0.063000
H13 0.3419 0.5671 0.5912 0.058000
H14 0.4475 0.4223 0.6411 0.060000
H20 0.7771 0.5918 1.2113 0.076000
H21 0.6995 0.7177 1.1680 0.089000
H22 0.5405 0.7511 0.9541 0.085000
H24A 0.7256 0.3324 1.0927 0.135000
H24B 0.8268 0.3448 1.0256 0.135000
H24C 0.7447 0.2685 0.9929 0.135000

Table 9. Hydrogen bond distances (A) and angles (°) for compound 6f.

Donor-H Acceptor-H Donor-Acceptor Angle
03-H1B~ O2#1 0.98(3) 1.76(3) 2.7331(19) 172.(2)
C22-H22-02#1 0.930000 2.560000 3.247(3) 131.500000

Symmetry transformations used to generate equivalent atoms:

#1 -X+1, y+1/2, -z+3/2
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Crystal Structure Report for compound 7d

CCDC NUMBER: 2181857

A specimen of C24H1603 was used for the X-ray crystallographic analysis. The X-ray intensity
data were measured (A = 0.71073 A).

The integration of the data using a triclinic unit cell yielded a total of 38013 reflections to a
maximum 0 angle of 28.29° (0.75 A resolution), of which 4227 were independent (average
redundancy 8.993, completeness =99.2%, Rint =3.90%, Rsig=2.55%) and 3088 (73.05%)
were greater than 20(F?). The final cell constants
ofa=9.1787(5) A, b =9.1920(5) A, ¢ = 11.2622(6) A, a =105.164(2)°, B =92.910(2)°, vy
=109.138(2)°, volume = 856.66(8) A3, are based upon the refinement of the XY Z-centroids of
reflections above 20 o(]).

The structure was solved and refined using the Bruker SHELXTL Software Package, using the
space group P -1, with Z = 2 for the formula unit, C24sH1603. The final anisotropic full-matrix
least-squares refinement on F? with 250 variables converged at R1 = 4.65%, for the observed
data and wR2 = 13.66% for all data. The goodness-of-fit was 0.954. The largest peak in the
final difference electron density synthesis was 0.200 e”/A3 and the largest hole was -0.164 e
/A3 with an RMS deviation of 0.032 e/A%. On the basis of the final model, the calculated
density was 1.366 g/cm?® and F (000), 368 e
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Table 1. Sample and crystal data for compound 7d.

Identification code work 3

Chemical formula C24H1603

Formula weight 352.37 g/mol

Temperature 302(2) K

Wavelength 0.71073 A

Crystal system triclinic

Space group P-1

Unit cell dimensions a=9.1787(5) A o =105.164(2) °
b =9.1920(5) A B=92.910(2) °
c=11.2622(6) A y=109.138(2) °

Volume 856.66(8) A®

A 2

Density (calculated) 1.366 g/cm?®

Absorption coefficient 0.090 mm*

F (000) 368

Table 2. Data collection and structure refinement for compound 7d.

Theta range for data collection 2.38 10 28.29°
Index ranges -12<=h<=12, -12<=k<=12, -15<=I<=14
Reflections collected 38013

Independent reflections 4227 [R(int) = 0.0390]

Structure solution technique direct methods

Structure solution program SHELXT 2018/2 (Sheldrick, 2018)
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Refinement method

Refinement program

Function minimized

Data / restraints / parameters

Goodness-of-fit on F?

Final R indices

Weighting scheme

Largest diff. peak and hole

R.M.S. deviation from mean

Full-matrix least-squares on F2
SHELXL-2018/3 (Sheldrick, 2018)
> W (Fo? - F?)?

422710/ 250
0.954

3088 data; I>25(I) R1 =0.0465, wR2 = 0.1138

all data R1=0.0713, wR2 = 0.1366

w=1/[62(Fo?) +(0.0605P)%+0.3197P]
where P=(Fo?+2F¢?)/3

0.200 and -0.164 eA3

0.032 A’

Table 3. Atomic coordinates and equivalent isotropic atomic displacement parameters (A2?) for

compound 7d.

U(eq) is defined as one third of the trace of the orthogonalized Uj; tensor.

01
02
03
C1
C2
C3
C4
C5

x/a
0.93069(13)
0.81086(16)
0.69277(17)
0.40847(18)
0.2608(2)
0.1830(2)
0.2509(2)
0.3987(2)

y/b zlc U(eq)

0.31243(14) 0.27708(10) 0.0515(3)
0.01954(14) 0.57457(12) 0.0588(3)
0.67468(16) 0.45184(12) 0.0645(4)
0.18307(19) 0.01344(14) 0.0443(3)
0.0697(3) 0.00242(18) 0.0657(5)
0.0688(3) 0.1055(2) 0.0767(6)
0.1792(3) 0.21932(19) 0.0648(5)
0.2875(2) 0.23254(17) 0.0576(4)
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C6

C7

C8

C9

C10
Cl1
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24

x/a
0.4764(2)
0.48993(17)
0.58789(18)
0.66221(18)
0.64191(17)
0.54265(18)
0.46949(18)
0.72158(17)
0.72101(17)
0.79482(17)
0.86867(17)
0.87666(18)
0.80221(18)
0.81457(17)
0.89531(18)
0.7716(2)
0.8079(2)
0.8869(2)
0.9327(2)

y/b
0.2898(2)
0.19430(18)
0.34361(18)
0.35717(17)
0.22282(17)
0.07392(18)
0.06017(18)
0.24327(17)
0.36770(17)
0.38730(17)
0.28085(18)
0.15912(18)
0.14243(17)
0.49504(17)
0.4431(2)
0.62749(19)
0.6996(2)
0.6428(2)
0.5129(2)

Table 4. Bond lengths (A) for compound 7d.

0O1-Cl6
02-C18
C1-C2
C1-C7

C3-C4

1.3850(18)
1.3775(18)
1.389(2)
1.485(2)
1.373(3)
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zlc

0.13057(15)
0.90376(13)
0.89676(14)
0.79465(14)
0.69378(13)
0.70035(14)
0.80347(15)
0.58436(13)
0.53553(13)
0.43332(13)
0.38110(13)
0.42745(14)
0.52934(14)
0.35706(13)
0.26337(15)
0.35875(15)
0.26531(17)
0.17307(17)
0.16951(16)

01-C20
03-C21
C1-C6
C2-C3

C4-C5

U(eq)

0.0491(4)
0.0410(3)
0.0441(3)
0.0430(3)
0.0401(3)
0.0458(4)
0.0460(4)
0.0398(3)
0.0406(3)
0.0396(3)
0.0428(3)
0.0466(4)
0.0434(3)
0.0422(3)
0.0475(4)
0.0488(4)
0.0583(4)
0.0639(5)
0.0599(5)

1.386(2)
1.363(2)
1.389(2)
1.394(3)
1.367(3)
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C5-C6
C7-C8
C9-C10
C10-C13
C13-C14
C14-C15
C15-C19
C17-C18
C19-C21
C21-C22

C23-C24

Table 5. Bond angles (°) for compound 7d.

C16-01-C20

C2-C1-C7

C1-C2-C3

C5-C4-C3

C5-C6-C1

C12-C7-C1

C9-C8-C7

C9-C10-C11

C11-C10-C13

C11-C12-C7

C14-C13-C10

C15-C14-C13

1.384(2)
1.397(2)
1.394(2)
1.487(2)
1.394(2)
1.387(2)
1.447(2)
1.382(2)
1.393(2)
1.383(2)

1.383(3)

105.61(11)
121.59(15)
120.29(19)
119.54(17)
121.60(16)
122.21(14)
121.33(14)
117.15(13)
123.12(13)
121.32(14)
119.82(13)

120.13(13)
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C7-C12
C8-C9
C10-C11
Cl1-C12
C13-C18
C15-Cl6
Cl6-C17
C19-C20
C20-C24

C22-C23

C2-C1-Cé6

C6-C1-C7

C4-C3-C2

C4-C5-C6

C12-C7-C8

C8-C7-C1

C8-C9-C10

C9-C10-C13

C12-C11-C10

C14-C13-C18

C18-C13-C10

C14-C15-Cl6

1.389(2)
1.379(2)
1.397(2)
1.384(2)
1.409(2)
1.392(2)
1.373(2)
1.392(2)
1.376(2)
1.385(3)

117.69(15)
120.69(14)
120.75(18)
120.05(18)
117.39(14)
120.38(13)
121.44(14)
119.70(13)
121.36(14)
118.24(13)
121.92(13)

118.80(13)
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C14-C15-C19

C17-C16-01

01-C16-C15

02-C18-C17

C17-C18-C13

C20-C19-C15

C24-C20-01

01-C20-C19

03-C21-C19

C21-C22-C23

C20-C24-C23

135.75(14)
124.82(13)
111.65(13)
115.75(13)
122.84(14)
106.26(13)
125.16(16)
111.05(13)
117.08(14)
120.78(17)

115.96(17)

C16-C15-C19

C17-C16-C15

C16-C17-C18

02-C18-C13

C20-C19-C21

C21-C19-C15

C24-C20-C19

03-C21-C22

C22-C21-C19

C24-C23-C22

Table 6. Anisotropic atomic displacement parameters (A?) for compound 7d.

105.42(13)
123.53(14)
116.41(13)
121.42(14)
118.78(14)
134.96(14)
123.79(17)
124.41(16)
118.49(16)

122.18(17)

The anisotropic atomic displacement factor exponent takes the form: -22?[ h? a2 U1 + ... + 2

hka"b" U]
U1

O1 0.0554(7)
02 0.0807(9)
O3  0.0964(10)
Cl 0.0435(8)
C2  0.0505(10)
C3 0.0501(10)
C4 0.0701(12)
C5 0.0736(12)
C6 0.0539(9)
C7  0.0402(7)

U22
0.0589(7)
0.0507(7)
0.0494(7)
0.0481(8)
0.0807(13)
0.1005(17)
0.0864(14)
0.0605(10)
0.0483(9)
0.0433(8)

Uzs
0.0463(6)
0.0633(8)
0.0627(8)
0.0479(8)
0.0583(11)
0.0845(15)
0.0662(12)
0.0529(10)
0.0487(9)
0.0414(8)
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Uzs
0.0158(5)
0.0250(6)
0.0213(6)
0.0214(7)
0.0283(10)
0.0502(13)
0.0451(11)
0.0235(8)
0.0162(7)
0.0150(6)

Uis
0.0179(5)
0.0223(7)
0.0263(7)
0.0088(6)
0.0064(8)
0.0193(10)
0.0313(10)
0.0222(9)
0.0134(7)
0.0041(6)

U1z
0.0262(5)
0.0387(6)
0.0392(7)
0.0188(7)
0.0076(9)
0.0140(11)
0.0433(11)
0.0349(9)
0.0203(7)
0.0158(6)
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C8

C9

C10
Cl1
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24

U
0.0501(8)
0.0488(8)
0.0442(8)
0.0545(9)
0.0474(8)
0.0458(8)
0.0488(8)
0.0434(8)
0.0427(8)
0.0506(9)
0.0500(8)
0.0455(8)
0.0461(8)
0.0566(9)
0.0696(11)
0.0692(12)
0.0586(10)

U2z
0.0374(7)
0.0343(7)
0.0394(7)
0.0361(7)
0.0369(7)
0.0355(7)
0.0374(7)
0.0368(7)
0.0448(8)
0.0434(8)
0.0365(7)
0.0404(7)
0.0507(9)
0.0415(8)
0.0483(9)
0.0662(12)
0.0743(12)

Uss
0.0434(8)
0.0454(8)
0.0389(7)
0.0413(8)
0.0492(9)
0.0366(7)
0.0380(7)
0.0371(7)
0.0383(7)
0.0485(9)
0.0450(8)
0.0372(7)
0.0426(8)
0.0452(8)
0.0551(10)
0.0536(10)
0.0476(9)

Uz3

0.0083(6)
0.0121(6)
0.0121(6)
0.0060(6)
0.0144(6)
0.0071(6)
0.0084(6)
0.0082(6)
0.0084(6)
0.0079(7)
0.0100(6)
0.0107(6)
0.0133(7)
0.0127(6)
0.0225(8)
0.0311(9)
0.0241(9)

Uis

0.0095(6)
0.0098(6)
0.0048(6)
0.0032(7)
0.0029(7)
0.0054(6)
0.0080(6)
0.0051(6)
0.0072(6)
0.0098(7)
0.0049(6)
0.0037(6)
0.0057(6)
0.0052(7)
0.0016(9)
0.0083(9)
0.0159(8)

U

0.0161(6)
0.0133(6)
0.0174(6)
0.0137(6)
0.0082(6)
0.0152(6)
0.0203(6)
0.0146(6)
0.0150(6)
0.0241(7)
0.0188(6)
0.0117(6)
0.0138(7)
0.0141(7)
0.0141(8)
0.0101(9)
0.0185(9)

Table 7. Hydrogen atomic coordinates and isotropic atomic displacement parameters (A?) for

compound 7d.

H1
H1B
H2
H3
H4

H5

x/a

0.775(3)
0.704(3)

0.2135
0.0840
0.1968

0.4470

y/b
0.024(3)
0.776(3)
-0.0060
-0.0075
0.1803

0.3596
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zlc
0.644(2)
0.465(2)
0.9259
1.0971
1.2869

1.3101

U(eq)

0.088000

0.097000

0.079000

0.092000

0.078000

0.069000
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x/a y/b zlc U(eq)
H6 0.5766 0.3645 1.1407 0.059000
H8 0.6033 0.4357 0.9623 0.053000
H9 0.7273 0.4581 0.7930 0.052000
H11l 0.5254 -0.0179 0.6341 0.055000
H12 0.4054 -0.0409 0.8056 0.055000
H14 0.6710 0.4377 0.5716 0.049000
H17 0.9293 0.0915 0.3922 0.056000
H22 0.7789 0.7873 0.2644 0.070000
H23 0.9098 0.6938 0.1115 0.077000
H24 0.9857 0.4749 0.1074 0.072000

Crystal Structure Report for compound 23
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CCDC NUMBER: 2247453

A specimen of C2:H1603 was used for the X-ray crystallographic

analysis. The X-ray intensity data were measured (A = 0.71073 A).

The integration of the data using a monoclinic unit cell yielded a total
of 28657 reflections to a maximum 6 angle of 28.34° (0.75A
resolution), of  which 3966 were independent  (average
redundancy 7.226, completeness =99.2%, Rint = 4.84%,
Rsig = 3.81%) and 2476 (62.43%) were greater than 2c(F?). The final
cell constants
of a=10.4864(11) A, b = 10.0490(9) A, ¢ = 15.2051(13) A, B
= 89.824(3) °, volume = 1602.3(3) A3, are based upon the refinement
of the XYZ-centroids of reflections above 20 o(I). The calculated
minimum and maximum transmission coefficients (based on crystal
size) are 0.6532 and 0.7457.

The structure was solved and refined using the Bruker SHELXTL
Software Package, using the space group P 1 21/n 1, with Z = 4 for the
formula unit, C21H1603. The final anisotropic full-matrix least-squares
refinement on F? with 218 variables converged at R1 = 5.51%, for the
observed data and wR2 =15.20% for all data. The goodness-of-fit
was 1.026. The largest peak in the final difference electron density
synthesis was 0.352 e/A% and the largest hole was -0.245 e/A3 with
an RMS deviation of 0.037 e/A%. On the basis of the final model, the
calculated density was 1.311 g/cm?® and F (000), 664 €.

Table 1. Sample and crystal data for compound 23.

Identification code workSA 167
Chemical formula C21H1603
Formula weight 316.34 g/mol
Temperature 300(2) K
Wavelength 0.71073 A
Crystal system monoclinic
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Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F (000)

P121/n1

a=10.4864(11) A o =90°
b =10.0490(9) A
¢ =15.2051(13) A ¥ =90°
1602.3(3) A3

4

1.311 g/cm?®

0.087 mm*

664

Table 2. Data collection and structure refinement for compound 23.

Theta range for data collection

Index ranges
Reflections collected

Independent reflections

Max. and min. transmission

Structure solution technique

Structure solution program

Refinement method
Refinement program

Function minimized

Data / restraints / parameters

Goodness-of-fit on F?

Final R indices

2.43 t0 28.34°

-13<=h<=13, -13<=k<=11, -20<=I<=20
28657
3966 [R(int) = 0.0484]

0.7457 and 0.6532

direct methods

SHELXT 2018/2 (Sheldrick, 2018)

Full-matrix least-squares on F?
SHELXL-2018/3 (Sheldrick, 2018)
E \%\Y% (F02 - Fc2)2

3966/0/218
1.026

2476 data; I>20(I)
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R1=0.0551, wR2 = 0.1238
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all data R1=0.1002, wR2 = 0.1520

w=1/[6?(Fo?) +(0.0557P)?+0.6585P]

Weighting scheme
JnHng where P=(Fo?+2F:%)/3

Largest diff. peak and hole 0.352 and -0.245 eA3

R.M.S. deviation from mean 0.037 eA®

Table 3. Atomic coordinates and equivalent isotropic atomic displacement parameters (A?) for
compound 23.

U(eq) is defined as one third of the trace of the orthogonalized Uj; tensor.

x/a y/b zlc U(eq)
Ol  0.54921(13) 0.41774(12) 0.86596(8) 0.0483(4)
02  059766(17) 0.13335(13) 0.73541(10) 0.0667(5)
03  0.61266(14) 0.72382(12) 0.64072(8) 0.0511(4)
Cl  0.7087(2) 0.2540(2) 0.46295(14) 0.0576(5)
C2  0.7445(2) 0.2038(2) 0.38214(15) 0.0642(6)
C3  0.7585(2) 0.2863(3) 0.31159(14) 0.0668(6)
Ca  0.7379(2) 0.4188(3) 0.32103(15) 0.0729(7)
C5  0.7015(2) 0.4705(2) 0.40126(15) 0.0632(6)
C6  0.64507(19) 0.4501(2) 0.55805(13) 0.0517(5)
C7  0.63714(19) 0.3884(2) 0.63337(12) 0.0489(5)
c8  0.59973(17) 0.43682(17) 0.72008(11) 0.0398(4)
C9  0.58096(18) 0.35099(17) 0.78961(11) 0.0428(4)
C10  0.54565(19) 0.54943(17) 0.84438(12) 0.0451(4)
C11  0.68609(18) 0.3899(2) 0.47381(12) 0.0490(5)
Cl2  057737(17) 0.56882(16) 0.75594(11) 0.0390(4)
C13  0.58656(19) 0.20557(18) 0.79945(12) 0.0467(5)
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x/a y/b zlc U(eq)
Cl4  0.5130(2) 0.6475(2) 0.90390(14) 0.0620(6)
C15  0.5152(2) 0.7752(2) 0.87138(14) 0.0640(6)
C16  0.5489(2) 0.80259(19) 0.78472(13) 0.0539(5)
C17  0.57943(18) 0.70199(17) 0.72679(11) 0.0420(4)
C18 0.5771(2) 0.15078(19) 0.89081(13) 0.0552(5)
C19  0.6030(2) 0.85757(18) 0.60893(13) 0.0512(5)
C20  0.6204(3) 0.8541(2) 0.51437(15) 0.0655(6)
C21  0.6270(4) 0.8533(3) 0.43821(18) 0.1097(12)
Table 4. Bond lengths (A) for compound 23.

01-C10 1.364(2) 01-C9 1.381(2)
02-C13 1.220(2) 03-C17 1.371(2)
03-C19 1.432(2) C1-C2 1.379(3)
C1-C11 1.396(3) C2-C3 1.363(3)
C3-C4 1.357(4) C4-C5 1.378(3)
C5-C11 1.378(3) C6-C7 1.305(3)
C6-C11 1.479(3) C7-C8 1.458(2)
C8-C9 1.378(2) C8-C12 1.453(2)
C9-C13 1.470(3) C10-C14 1.380(3)
C10-C12 1.398(2) C12-C17 1.410(2)
C13-C18 1.497(3) C14-C15 1.375(3)
C15-C16 1.391(3) C16-C17 1.378(3)
C19-C20 1.449(3) C20-C21 1.160(3)
Table 5. Bond angles (°) for 23.

C10-01-C9 106.01(13) C17-03-C19 117.03(14)
C2-C1-C11 120.6(2) C3-C2-C1 120.5(2)
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C4-C3-C2
C11-C5-C4
C6-C7-C8
C9-C8-C7
C8-C9-01
01-C9-C13
01-C10-C12
C5-Cl11-C1
C1-C11-Co6
C10-C12-C8
02-C13-C9
C9-C13-C18
C14-C15-C16
03-C17-Cl6
C16-C17-C12
C21-C20-C19

119.8(2)

121.2(2)

130.65(19)
121.49(16)
111.99(15)
114.01(15)
111.10(15)
117.47(19)
123.47(19)
105.75(15)
120.93(17)
117.21(16)
121.95(19)
123.41(16)
119.48(16)
176.1(3)

C3-C4-C5
C7-C6-Cl11
C9-C8-C12
C12-C8-C7
C8-C9-C13
01-C10-C14
C14-C10-C12
C5-C11-C6
C10-C12-C17
C17-C12-C8
02-C13-C18
C15-C14-C10
C17-C16-C15
03-C17-C12
03-C19-C20

120.5(2)

125.67(19)
105.13(15)
133.36(16)
133.99(16)
122.83(17)
126.07(17)
119.1(2)

115.98(15)
138.27(16)
121.86(17)
115.27(18)
121.22(18)
117.10(15)
107.68(16)

Table 6. Anisotropic atomic displacement parameters (A?) for compound 23.

The anisotropic atomic displacement factor exponent takes the form: -2n[ h?a? Uiz + ... + 2 h k

a b" U]
U

O1 0.0746(9)
02 0.1106(13)
O3  0.0794(10)
Cl 0.0676(14)
C2 0.0708(15)
C3 0.0716(15)
C4  0.0862(17)

U2z
0.0298(7)
0.0347(8)
0.0312(7)
0.0556(13)
0.0549(13)
0.0842(18)
0.0832(19)

Uss
0.0404(7)
0.0548(9)
0.0427(7)
0.0496(11)
0.0668(15)
0.0445(12)
0.0493(13)
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Uzs
0.0001(5)
-0.0059(6)
0.0043(5)
0.0030(10)
0.0151(11)
0.0124(11)
0.0124(12)

Uis
0.0093(6)
0.0114(8)
0.0101(6)
0.0074(10)
0.0108(11)
0.0106(10)
0.0064(12)

U2
-0.0021(6)
0.0001(8)
0.0033(6)
0.0069(10)
0.0022(11)
0.0030(13)
0.0031(14)
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C5

C6

C7

C8

C9

C10
Cl1
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21

U1
0.0748(15)
0.0615(13)
0.0584(12)
0.0461(10)
0.0561(11)
0.0621(12)
0.0482(11)
0.0464(10)
0.0575(12)
0.1024(18)
0.1067(18)
0.0798(14)
0.0527(11)
0.0735(14)
0.0691(13)
0.1013(18)
0.212(4)

U22
0.0540(13)
0.0431(11)
0.0449(11)
0.0327(9)
0.0341(9)
0.0305(9)
0.0539(12)
0.0310(9)
0.0334(9)
0.0387(11)
0.0367(11)
0.0312(10)
0.0342(9)
0.0362(10)
0.0339(10)
0.0404(11)
0.0624(17)

Us3
0.0609(13)
0.0503(11)
0.0434(10)
0.0405(9)
0.0380(9)
0.0427(10)
0.0449(10)
0.0396(9)
0.0491(11)
0.0447(11)
0.0487(12)
0.0506(11)
0.0392(9)
0.0558(12)
0.0506(11)
0.0546(13)
0.0546(16)

U23
0.0031(11)
-0.0033(9)
-0.0017(8)
-0.0018(7)
-0.0027(7)
0.0006(7)
-0.0095(9)
-0.0008(7)
0.0000(8)
-0.0039(9)
-0.0083(9)
-0.0008(8)
0.0004(7)
0.0084(9)
0.0085(8)
0.0103(10)
0.0123(13)

Uis
0.0011(11)
0.0025(9)
0.0040(9)
0.0014(7)
0.0051(8)
0.0053(8)
0.0021(8)
0.0011(7)
0.0045(9)
0.0161(11)
0.0143(11)
0.0046(10)
0.0021(8)
0.0036(10)
0.0029(9)
0.0102(12)
0.0290(19)

U1z
0.0063(11)
0.0021(9)
-0.0011(9)
-0.0009(7)
0.0002(8)
-0.0041(8)
-0.0035(9)
-0.0026(7)
-0.0004(8)
0.0035(11)
0.0003(11)
-0.0031(9)
-0.0022(8)
0.0026(9)
0.0011(9)
0.0043(11)
0.014(2)

Table 7. Hydrogen atomic coordinates and isotropic atomic displacement parameters (A?) for compound
23.

x/a y/b zlc U(eq)
H1 0.6994 0.1967 0.5106 0.069000
H2 0.7593 0.1131 0.3757 0.077000
H3 0.7821 0.2518 0.2572 0.080000
H4 0.7484 0.4752 0.2730 0.087000
H5 0.6871 0.5615 0.4065 0.076000
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x/a y/b zlc U(eq)
H6 0.6230 0.5397 0.5573 0.062000
H7 0.6590 0.2988 0.6314 0.059000
H14 0.4912 0.6286 0.9619 0.074000
H15 0.4934 0.8453 0.9084 0.077000
H16 0.5510 0.8904 0.7655 0.065000
H18A 0.6306 0.2016 0.9293 0.083000
H18B 0.6043 0.0596 0.8909 0.083000
H18C 0.4903 0.1560 0.9108 0.083000
H19A 0.6679 0.9129 0.6358 0.061000
H19B 0.5200 0.8943 0.6234 0.061000
H21 0.6324 0.8527 0.3772 0.132000
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