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Spectrum 1: 300 MHz '"H NMR of compound 2
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Spectrum 2: 75 MHz 3C NMR of compound 2
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Spectrum 3: 300 MHz 'H NMR of compound 10
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Spectrum 4: 300 MHz '"H NMR of compound 11
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Spectrum 5: 75 MHz 13C NMR of compound 11
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Spectrum 6: 300 MHz 'H NMR of compound 12
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Spectrum 7: 75 MHz 3C NMR of compound 12
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Spectrum 8: 300 MHz '"H NMR of compound 16
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Spectrum 9: 75 MHz 13C NMR of compound 16
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Spectrum 10: 300 MHz '"H NMR of compound 17
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Spectrum 11: 75 MHz '3C NMR of compound 17
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Spectrum 12: 300 MHz '"H NMR of compound 18
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Spectrum 13: 75 MHz *C NMR of compound 18
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Spectrum 14: 300 MHz 'H NMR of compound 19
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Spectrum 15: 75 MHz 3C NMR of compound 19
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Spectrum 16: 300 MHz 'H NMR of compound 21
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Spectrum 17: 75 MHz *C NMR of compound 21
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Spectrum 18: 300 MHz '"H NMR of compound 22
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Spectrum 19: 75 MHz '*C NMR of compound 22
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Spectrum 20: 300 MHz 'H NMR of compound 23
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Spectrum 21: 75 MHz '*C NMR of compound 23
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Spectrum 22: 300 MHz '"H NMR of compound 24a
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Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMRZ8\COMMONY DE
COMNT D395-0H_1H Mr. Dhananj
DATIM Fri Aug 30 15:12:03 20

OBNUC ;" 1H

EXMOD  NON

CEFROS 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 16
ACOTM 3.447 sec
FD 1.547 sec
Pl 5.2 us
IRNUC 1H

CTEMP 25.5 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGCAIN 13
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Spectrum 23: 75 MHz 3C NMR of compound 24a
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Oparator : Magendra Kumar
Shishir Singh

DFILE C:%\WINNMR9B\COMMONY DE]

COMNT D396-35BT_13C_Mr.Dhana:

DATIM Mon Aug 05 17:52:01 20.

OBNUC § "13C

EXMOD  BCM

OBFRQ 75.45 MHz

OBSET 124.00 KH:z

OBFIN 1840.0 Hz

POINT 32768

FREQU 20408.1 Hz

SCANS 315

ACQTM 1.606 sec

ED 1.394 sec

FW1l 5.9 us

IENOC 1H

CTEMP 24.8 c

SLVNT CDCL3

EXREF T7.00 ppm

BF 1.20 H=z

BGATN 23
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Spectrum 24: 300 MHz '"H NMR of compound 24b
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JEQL AL3QD FTHMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar

DFILE
COMNT
DATIM
OBNUC
EXMCD

OBEFRQ *

OBSET
QOBEIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGATIN

Shishir Singh

CiA\WINNMROB\Data\DIBB-Y
D3IB8-VALOH 1H Mr.Dhana:
Mon Sep 09 14:29:31 20:
J1H
" HON
: 300.40 MHz
130.00 KHz
1150.0 Hz
32768
6016.8 Hz
16
5.446 sec
1.547 sec
5.6 us
1H
21.7T &
CDCL2
0.00 ppm
1.20 Hz
13
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Shishir Singh
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DFILE C:\WINNMR9B8\Data\D388-\
COMNT D3BS-VALOH_1H_Mr.Dhanat
DATIM Mon Sep 09 14:44:50 20:

OBWOC . 13C

EXMOD ! BCM

OBFRQ 75.45 MHz

OBSET 124.00 KHz

OBFIN 1840.0 Hz

POINT 32768

FREQU 2040B.1 Hz

SCANS 300

ACQTHM 1,606 sec

ED 1.394 sec

OH EWl 5.9 us

IRRUC 1H

CTEMP 23.3 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 1.20 Hz
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Spectrum 25: 75 MHz 3C NMR of compound 24b
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Spectrum 26: 300 MHz '"H NMR of compound 25a

Page S27 of S57

JEOL AL300 FTHMR
CHEMISTRY DEPARTMEMNT
Banaras Hindu University,
VARANASI-221005

Nagendra Kumar
Shishir Singh

Operator

DFILE C:\WINNMRZ8\COMMON\_DE
COMMNT D396-33BT_1H Mr.Chanan
DATIM Mon Aug 05 17:55:30 20
OBNUC" 1H

EXMOD  NON

OBFRO' 300.40 MHz
CBSET 130.00 KHz
CBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS g
ACQTM 3.447 sec
PD 1.547 sec
EW1 5.2 us
IRNUC 1H

CTEMP 25.5 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 16
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Spectrum 27: 75 MHz 3C NMR of compound 25a
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CHEMISTRY DEPARTMENT
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Operator : Nagendra Kumar

DFILE
COMNT
DATIM

OBHUC §

EXMOD

OBFRO

OBSET
OBFIN
EQINT
FREQU
SCANS
ACQTM
ED
EW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGATN

Shishir Singh

C: \WINNME S8 \COMMONY DE
D396-35BT_13C_Mr.Dhana:
Mon RARug 05 17:52:01 20:
13cC
BCH
75.45 MHz
124.00 KHz
1840.0 Hz
32768
20408.1 H=z
315
1.606 sec
1.394 sec
5.9 us
1H
24.8 c
CDCL3
77.00 ppm
1.20 Hz
23
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Spectrum 28: 300 MHz 'H NMR of compound 25b
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JEOL AL30Q FTHMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARARNASI-221005

Operator : Nagendra Kumar
Shishir Singh
DFILE C:\WINNMRE\COMMON\_DEI

COMNT D3%1-VABT 1H Mr.Dhanan-
DATIM Mon Aug 12 17:26:13 20
OBNUC '1H

EXMOD * NON

OBFRQ ‘' 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
EOINT 32768
FREQU 9505.7 Hz
SCANS 8
RCOTM 3.447 sec
ED 1.547 sec
EWl 5.2 us
IRMUC 1H

CTEMP 22.8 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 14
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Spectrum 29: 75 MHz 3C NMR of compound 25b

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMR98\COMMON\_DE!

COMNT D391-VABT 13C Mr.Dhana

DATIM Mon Aug 12 17:43:42 20:

QOBNUC - 13C

EXMOD | BCM

CBFRQ 75.45 MH=

QOBSET 124.00 KHz

QBFIN 1840.0 Hz

POINT 32768

FREQU 20408.1 Hz

SCANSZ 287

RCOQTHM 1.606 sec

PD 1.394 sec

FW1 5.9 us

IRNUC 1H

CTEMP 24.3 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 1.20 Hz

BGATIH 24
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Spectrum 30: 300 MHz 'H NMR of compound 25¢

JEOL AL3I00 FTNMR

CHEMISTRY

VARANASI-221005

Operator : Magendra Kuma
Shishir Singh

DFILE C:\WINNMR9E\COMMOI

COMNT D-1001_1H_Mr.Dhan

DATIM Thu May 0B 14:50:

OBNUC 1H

EXMOD HNON

OBFRQ 300.40 MHz

OBSET 130.00 KHz

OBFIN 1150.0 Hz

POINT 32768

FREQU 9505.7 Hz

SCANS g

ACQTM™ 3.447 sec

ED 1.547 sec

PWl 5.2 us

IRNDC 1H

CTEMP 26.8 ¢

SLVKT CDCL3

EXREF 0.00 ppm

BF 1.20 Hz

RGAIN 15
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Banaras Hindu University
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Spectrum 31: 75 MHz '3C NMR of compound 25¢

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANRSI-221005

DFILE
COMNT
DATIM
OBNUC
EdMOoD
OBFRQ
OBSET
OBEIN
POINT
FREQU
SCANS
ACOTM
FD

| Operator : Nagendra Kuma

Shishir Singh

C: \WINNMRS 8\ COMMO
D-1001_13C Mr.Dha
Thu May OB 14:45:
13cC
BCH
75.45 MHz
124.00 KHz
1840.0 H=
32768
20408.1
288
1.6806 sec
1.394 sec
6.0 us

Hz

25.0 ¢
COCL3
77.00 ppm
1.20 Hz
24
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Spectrum 32: 300 MHz '"H NMR of compound 25d

JEOL AL300

FTHMR

CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANASI-221005

Qperator :

DFILE
COMNHT
DATIM
OBNUC
EXMOD
OBFRD
OBSET
DBFIN
POINT
FREQU
SCANS

&, ¢
Magendra Kuma'
Shishir Singh

C: \WINNMR28 \COMMGT
D-1002_1K_Mr.Dhan
Tue May 20 22:55:

1H
NON
300.40
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Spectrum 33: 75 MHz 3C NMR of compound 25d
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Spectrum 34: 300 MHz 'H NMR of compound 26a
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JEOL AL30Q FTHMR
CHEMISTRY DEPARTMENT

Banaras Hindu University,

VARMRNASI-221005

Nagendra Kumar
Shishir Singh

C: \WINNMR98\COMMONY_DEl

D401-35BT-F1 1H Mr.

Dhe

Thu Sep 05 15:43:52 20:

Operator

DFILE

COMNT

DATIM

CBNUC |, 1H

EXMOD ' HON

OBFRQ , - 300.40
OBSET 130,00
QBFIN 1150.90
POINT 32768
FREQU 8505.7
SCRNS 20
ACQTM 3.447
PD 1.547
PW1 5.2
IRNUC 1H

CTEMP 24.9
SLVNT <CDCL3

EXREF 0.00
BF 1.20
RGAIN 19
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JEOL AL300 FTHMR
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Operator : Nagendra Kumar
KI) \V NR V Shishir Singh
DFILE C:\WINHMRES8\COMMON '\_DE]
COMNT D401-35BT-F1_13C Mr. Dt
DATIM Thu Sep 05 15:37:06 20
OBNUC .13C
EXMOD ' BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBEFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 H=z
SCANS 157
ACOTM 1.606 sec
PD 1.3%4 sec
CH3 Wl 5.9 us
IRNUC 1H
CTEMF 24.3 ¢
SLVHT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
BnO OBn RGAIN 25

Spectrum 35: 75 MHz 13C NMR of compound 26a
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Spectrum 36: 300 MHz '"H NMR of compound 26b

OBNDC ;-lH

EXMOD ° KON

QBFRQ ¢ - 300.40 MHz
QBSET 130.00 EHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 20
ACQTM 3.447 sec
ED 1.547 sec
PW1 5.2 us
IRKUC 1H

CTEMP 25.4 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 23
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Spectrum 37: 75 MHz 3C NMR of compound 26b
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JEOL AL300 FTHMR
CHEMISTRY DEPARTMENT

Banaras Hindu University,

VABANASI-221005

DFILE
COMNT
DATIM
OBNUC
EXMOD

OBFRQ

OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWH1
IENOC
CTEMP
SLVNT
EXREF
BF
RGRIN

Operator

Shishir

C:\WINHMR?B\CDMMDN\_DE
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Spectrum 38: 300 MHz 'H NMR of compound 26d

JEOL AL30) FTHMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANASI-221005

Operator : Nagendra Kuma
Shishir Singh

DFILE C:\WINNMRSB\Data\

COMNT D-CT-445_lH Mr.Dh

DATIM Thu Mar 27 17:35:
NUC 1H

XMOD HON

GBFROQ 300.40 MHEz
QBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 312768
FREQU 6016.8 Hz
SCRNS 16
ACQTM 5.446 sec
ED 1.547 sec
PW1 5.2 us
IENUOC 1H

CTEMP 16.3 ¢
SLVNT CDCL3

EXREF 0.00 ppm
EF 1.20 Hz
RGAIN 11
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Operator : NHagendra Kuma
Shishir Singh
DFILE C:\WINNMRIB\Data\
COMNT D-CT-445_1H Mr.Dh
DATIM Thu Mar 27 17:40:
gBNUOC 13C
EXMOD BCM
BBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCRHS 100
ACQTM 1.606 sec
ED 1.394 sec
PWl 6.0 us
IRNUC 1H
(:}{ CTEMP 17.1 ¢
3 SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
CI . RGAIN 24
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Spectrum 39: 75 MHz 3C NMR of compound 26d
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JEQL AL300 FTHNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
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Operator : Magendra Kumar
Shishir Singh
DFILE C:\Dhananjay\D355-GRET}

COMNT D355-GRBTA 1H Mr.Dhana
DATIM  Tue Jun 117 14323:42 20
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Spectrum 40: 300 MHz 'H NMR of compound 28

EXMOD, NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 6016.8 Hz
SCRNS le
ACOTM S.446 sec
PD 1.547 sec
PW1 5.6 us
IRNUC 1H

CTEMP 23.2 ¢
SLVHNT CDCL3

EXREF 0.00 ppm
BF 0.12 Hz
EGAIN 24
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JEOL AL300 FTHMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Hagendra Kumar
Shishir Singh

DFILE <C:\Dhananjay\D355-AGR3
COMNT D355=-AGR3_13C Mr.Dhana

Spectrum 41: 75 MHz *C NMR of compound 28

DATIM Thu Jun 06 20:50:31 20
QBNUC: 13C

EXMOD, . BCM

CBFRO 75.45 MHz
CBSET 124.00 KHz
CBFIN 1840.0 H=z
POINT 32768
FREQU 2040B.1 H=z
SCAMS 2000
ACQTM 1.606 sec
PD 1.394 sec
PWl 5.9 us
IRNUC 1H

CTEMP 2l1.5 ¢
SLVNT CDCL3

EXREF 77.00 ppm
BF 1.20.Hz
EGAIN 24
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JEOL AL300 FTHMR

CHEMISTRY DEPARTMENT

Banaras Hindu University,

VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE ¢C:‘\Dhananjay\D364-GR-F
COMNT D364-GR-F_1H_Mr.Dhanan
DATIM Thu Jun 13 18:53:45 20
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Spectrum 42: 300 MHz 'H NMR of compound 29

OBNUC ¢ 1H

EXMOD , NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
QOBFIN 1150.0 H=z
BOINT 32768
FREQU 8505.7 Hz
SCANS 10
ACQTM 3.447 sec
BD 1.547 sec
EW1 5.2 us
IRNUC 1H

CTEMP 23.5 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.22 Hz
REAIN 16



Page S44 of S57

D364-GR-F1 13¢ Mr. Dhananjay

JEOQOL AL300 FTHMR

@ S Mo R cgog 4 CHEMISTRY DEPARTMENT
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Operator : Magendra Kumar
Shishir Singh
DFILE C:\WINMMR98\Data\D3Icd-(
COMNT D364-GR-F1_13C_Mr. Dha
DATIM Wed Jul 10 09:51:16 20
OBNUC [ 13C
EXMOD © BCM
OBFRQ' 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2500
O N ACQTM 1.606 sec
\f/ PD 1.394 sec
| FWl 5.9 us
IRHUC 1H
\O S CTEMF 22.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 24
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Spectrum 43: 75 MHz '3C NMR of compound 29
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Spectrum 44: 300 MHz '"H NMR of compound 30
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Spectrum 45: 75 MHz '3C NMR of compound 30
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Spectrum 46: 300 MHz

"H NMR of compound 31
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Spectrum 47: 75 MHz '3C NMR of compound 31
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Spectrum 48: 300 MHz 'H NMR of compoundl32
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2. Single Crystal X-Ray Experimental details, refinement data and visualized
molecular structure of compounds 28, 31 & 32

Data Collection and Refinement

Single-crystal X-ray data of compounds were collected on Xcalibur Eos (Oxford)
CCD-Diffractometer using graphite monochromated MoKa radiation (4 = 0.71073 A).
The data integration and reduction were processed with CrysAlis Pro software. The
structures were solved by the direct method and then refined on F? by the full matrix
least-squares technique with the SHELX-97 set of software using the WinGX (version
1.80.05) program package. All non-hydrogen atoms were refined anisotropically and
hydrogen atoms were treated as riding atoms using SHELX default parameters.
Molecular structures have drawn using ORTEP software given in Figures S1-3. Further
information on the crystal structure determination (excluding structure factors) has been
given as Table S1-3 and also deposited in the Cambridge Crystallographic Data Centre as
supplementary publications nos. 978009, 978010 and 978011 for compounds 28, 31 and
32 respectively. Copies of the data can be obtained free of charge upon application to
CCDC, 12 Union Road, Cambridge CB2 1EZ, UK (fax: (+44) 1223-336-033. e-mail:

deposit@ccdc.cam.ac.uk) or via internet.
Procedure for crystallization of compound 28, 31 & 32

For crystallization a 40:60 mixture of ethyl acetate and hexane has been used and kept
in dark place at temperature 25 °C. The single crystal was isolated in its initial state of

growth.
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Selected bond length (A): S1-C7 1.622, O1-C7 1.333, O1-C8 1.414, N1-N2 1.406, N1-
C7 1.386, N1-C1 1.383, N2-N3 1.281, O2-C11 1.373, O2-C14 1.417; Selected bond
angles: C7-O1-C8 120.2, N2-N1-C7 119.8, N2-N1-C1 109.0, C7-N1-C1 131.2, N1-N2-
N3 108.4, S1-C7-0O1 127.4, S1-C7-N1 123.9, O1-C7-N1 108.7, O1-C8-C13 117.1, Ol-
C8-C9 120.6, N1-C1-C6 134.6, N1-C1-C2 104.3, C1-C2-N3 108.8.

Figure S1. Molecular structure of compound 28. Thermal ellipsoids of carbon, nitrogen,

sulfur and oxygen are set at 40 % probability.
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Table S1. Crystallographic refinement data for compound 28

Compound 28

Empirical Formula

CisHi1N; 0,8

Formula Weight 285.33
Crystal System Triclinic
Space group P-1
a(A) 4.2311(7)
b (A) 8.0019(16)
c(A) 20.415(3)
B(©) 92.671(13)
V(A3) 676.2(2)
Z 2
Density (calc) 1.401
F(000) 280
w1 (mm) 0.234
Crystal Size [mm] 0.16x0.17x 0.24
Temperature (K) 293
Radiation MoKa 0.71073
6 Min-Max [°] 3.31, 28.87
h k| -5:5; -8:10; -26:22
Tot.,UnigData, R(int) 5013, 3051, 0.0264
Obs. data [1 > 2.0 o(I)] 1550
Nref, Npar 3580, 181
R1,wR2, S 0.0590, 0.1104, 1.019
Min. - Max. resd. dens. [e/ A3] -0.205, 0.167
CCDC 978009
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Selected bond length (A): N1-N2 1.356, N1-C1 1.359, N1-C7 1.476, N2-N3 1.299, N3-
C6 1.373; Selected bond angles (°): N2-NI-C1 109.9, N2-N1-C7 118.5, C1-N1-C7
131.4, NI-N2-N3 108.9, N2-N3-C6 109.0, N1-C1-C2 134.6, N1-C1-C6 104.6, N3-C6-
C1107.6.

Figure S2. Molecular structure of compound 31. Thermal ellipsoids of carbon, nitrogen

and iron are set at 40 % probability.
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Table S2. Crystallographic refinement data for compound 31

Compound 31 (V1)

Empirical Formula CisHi7 Fe N;
Formula Weight 331.20
Crystal System Monoclinic
Space group P12I/m1
a(A) 6.6888(7)
b(A) 28.847(2)
c(A) 8.3300(10)
£ (©) 104.396(11)
V(A3) 1556.8(3)
z 4
Density (calc) 1.413
F(000) 688.0
w1 (mm) 0.968
Crystal Size [mm] 0.13x0.15x0.23
Temperature (K) 293
Radiation MoKa 0.71073
0 Min-Max [°] 3.22, 29.13
h k1 -8:8; -18:39; -5:11
Tot.,UnigData, R(int) 6934, 3558, 0.0425
Obs. data [1>2.0 o(])] 2076
Nref, Npar 4193, 259
R1,wR2, S 0.0694, 0.1545, 1.097
Min. - Max. resd. dens. [e/ A3] -0.288, 0.370
CCDC 978010
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Selected bond length (A): N2-N3 1.33, N2-N1 1.32, N2-C7 1.48, N3-C6 1.36, N1-
C1 1.35; Selected bond angles (°): N3-N2-N1 117.6, N3-N2-C7 120.1, N1-N2-C7
121.8, N2-N3-C6 102.7, N2-N1-C1 102.4, N1-C1-C2 130.0, N1-C1-C6 109.2, N3-
C6-C5 129, N2-C7-C9 104.8, N2-C7-C8 111.3, N2-C7-H7 101, N3-C6-C5 131.1,
N3-Cé6-C1 108.1.

Figure S3. Molecular structure of compound 32. Thermal ellipsoids of carbon,

nitrogen and iron are set at 40 % probability.
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Table S3. Crystallographic refinement data for compound 32

Compound 32 (/V2)
Empirical Formula Cis Hi7 Fe N3
Formula Weight 331.20
Crystal System Monoclinic
Space group P1211
a(A) 6.1853(6)
b(A) 30.023(3)
c(A) 8.4797(9)
£ () 104.478(10)
V (A3) 1524.7(3)
Z 4
Density (calc) 1.443
F(000) 688
w (mm') 0.988
Crystal Size [mm] 0.12x0.18 x 0.20
Temperature (K) 293
Radiation MoKa 0.71073
6 Min-Max [°] 3.40, 29.08
h k| -8:7;-38:39; -9:11
Tot.,UnigData, R(int) 6476, 4835, 0.0328
Obs. data [1> 2.0 o(])] 3163
Nref, Npar 4835, 433
R1,wR2, S 0.0611, 0.1212, 1.046
Min. - Max. resd. dens. [e/ A3] -0.349,0.416
CCDC 978011




