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1. General Information and Methods

'H and *C NMR spectra were recorded on 400 MHz, 600 MHz and 100 MHz, 150 MHz
spectrometer TMS as internal reference; chemical shifts (3 scale) are reported in parts per million
(ppm). "H NMR Spectra are reported in the order: multiplicity, coupling constant (Jvalue) in hertz
(Hz) and no of protons; signals were characterized as s (singlet), d (doublet), t (triplet), m
(multiplet) and b s (broad singlet). IR spectra were recorded in KBr. HRMS spectra were recorded
using ESI and APCI (TOF) mode. The X-ray crystal structures were determined with a
diffractometer. Complete crystallographic data of 3¢ (CCDC no.1454211), for the structural
analysis have been deposited with the Cambridge Crystallographic Data Centre, Copies of this
information may be obtained free of charge from the Director, Cambridge Crystallographic Data
Centre, 12 Union Road, Cambridge CB2 1EZ, UK, (fax: +44-1223-336033, e-mail:

deposit@ccdc.cam.ac.uk or via: www.ccdc.cam.ac.uk).

2. Control experiments

To examine the sulfur transfer behaviour between two different 4-hydroxydithiocoumarins, we
have examined a reaction with 4-hydroxydithiocoumarin, 7-chloro-4-hydroxydithiocoumarin and
4-methylbenzaldehyde using 10 mol% Cu,O nanoparticles in water under reflux conditions. We
have isolated both the cyclic product as expected. It shows that sulfur transfer is taking place

among themselves.
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Scheme S1. Control Experiments
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3. Crystal Data and Structure Refinement for Compound 3d
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Figure S1. ORTEP view of the compound 3d
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Table S1 Data collection and refinement statistics for the compounds 3d

Entry Identification code Compound 3d

01 Empirical formula Cl16 H9 Br O S3

02 Formula weight 393.32

03 Temperature 296(2) K

04 Wavelength 0.71073

05 Radiation type Mo K\a

06 Radiation source Fine-focus sealed tube
07 Crystal system Orthorhombic

08 Space group P 212121

09 Cell length a=5.5072(2)

b = 12.8308(4)

¢ =21.2270(7)

10 Cell Angle a 90 B 90 v 90

11 Cell Volume 1499.94(9)

12 Density 1.742




13 Completeness to theta | 25°/ 97% 25.04

14 Absorption correction | multi-scan

15 Refinement method Full-matrix least-squares on F2

16 Index ranges -6<=h<=6, -15<=k<=15,
-25<=1<=25

17 Reflection number 0.0415 (2162)

18 Theta range 3.29-20.20

19 Cell formula units Z | 4

20 CCDC no 1572813




4. Mass of intermediate

This mechanism was supported by the HRMS of compounds 3a and 4 while carrying out the
reaction of 4-hydroxydithiocoumarin and 4-methylbenzaldehyde. When the reaction was

performed with 4-hydroxydithiocoumarin and benzaldehyde, we got the intermediate B and E in
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Figure S2. Mass analysis of crude mixture of the compound 3a



Figure S3. Mass analysis of crude mixture of the compound 3b
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5. Copies of 'H NMR, 3C NMR, and HRMS spectra of all Compounds

3a

THNMR spectra of compound
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3a

I3CNMR spectra of compound
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HRMS spectra of compound: 3a

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time
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3b

THNMR spectra of compound
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I3CNMR spectra of compound: 3b
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HRMS spectra of compound: 3b

Sample Name  KM-04-BEN Position Vial 1 Instrument Name  Instrument 1
Inj Vol 0 InjPosition SampleType Sample
Data Filename  KM-04-BEN.d ACQ Method Comment

User Name
IRM Callbration Status
Acquired Time

All Ions Missed
8/28/2017 4:12:16 PM
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3¢

THNMR spectra of compound
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3¢

I3CNMR spectra of compound
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HRMS spectra of compound: 3¢

Sample Name  Unavailable Position Unavallable Instrument Name  Unavailable User Name Unavallable

Inj Vel

Unavailable InjPosition Unavailable SampleType Unavailable IRM Callbration Status Some Ions Missed

Data Filename  KM-04-4CLd ACQ Method Comment Sample informationis  Acquired Time Unavailable

unavailable
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3d

THNMR spectra of compound
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3d

I3CNMR spectra of compound
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HRMS spectra of compound: 3d

Sample Name KM-04-4Br Position Vial 1 Instrument Name Instrument 1 User Name
Inj Vol 0 InjPasition SampleType Sample IRM Calibration Status Some [ons Missed
Data Filename  KM-04-4Br.d ACQ Method Comment Acquired Time 1/24/2017 3:54:06 PM
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3e

THNMR spectra of compound
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3e

I3CNMR spectra of compound
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HRMS spectra of compound: 3e

Sample Name  Unavailable Position Unavailable Instrument Name  Unavailable User Name Unavailable
Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Some Ions Missed

Data Filename  KM-04-4F.d ACQ Method ¢ Comment Sample information is  Acquired Time Unavailable
unavailable

<10 5 [*ESI Scan (12.8 sec) Frag=135.0V KM-04-4F.d
1.8 332.9873

1.7-
1.6
1.5-
1.41
1.3
24
1.14

14
0.9
0.8

0.7 1

0.6
0.5
0.4
0.3

0.2

0.1 ' L‘ L
0- lhlll,'.nh. i|l|hh lLlulll J h\.llﬂ ;IILL L ulu_nl.j I Lk LIIJ

290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440
Counts vs. Mass-to-Charge (m/z)




: 3f

THNMR spectra of compound
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I3CNMR spectra of compound: 3f
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HRMS spectra of compound: 3f

Sample Name  KM-04-4-NO2 Position Vial 1 Instrument Name  Instrument 1 User Name
Inj Vol ] InjPosition SampleType Sample IRM Callbration Status Some lons Missed
Data Filename  KM-04-4-NO2.4 ACQ Method Comment Acquired Time 5/3/2016 11:47:03 AM
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3g

THNMR spectra of compound
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3g

13C NMR spectra of compound
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HRMS spectra of compound: 3g

Sample Name  KM-04-3F Position Vial 1 Instrument Name  Instrument 1 User Name

Inj Vol 0 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  KM-04-3F.d ACQ Method Comment Acquired Time 1/24/2017 3:50:45 PM
‘x10 5 |*ESI Scan (12.9 sec) Frag=135.0V KM-04-3F.d
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3h

THNMR spectra of compound
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3h

I3CNMR spectra of compound
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HRMS spectra of compound: 3h

Sample Name KM-04-2-CI Position Vial 1 Instrument Name Instrument 1 User Name
Inj Voi 0 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  KM-04-2-Cl.d ACQ Method Comment Acquired Time 1/24/2017 3:47:45 PM

x10 4 |+ESI Scan (12.9 sec) Frag=135.0V KM-04-2-Cl.d

4.4 - 348.9570

4.2

4
3.8
3.6-
3.4
3.2-

3_
2.8-
2.6
2.4
2.2

2
1.8
1.6
1.41
1.2

1.
0.8-
0.6
0.4
0.2

o LL[ hul.ln\.ullgn e I..s,.hnh.l..l Ll el ) ki Em ‘llll

330 335 340 345 350 355 360 365 370 375 380 385 390
Counts vs. Mass-to-Charge (m/z)

ihly




3i

THNMR spectra of compound
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3i

I3CNMR spectra of compound
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HRMS spectra of compound: 3i

Sample Name  Unavailable Position Unavailable Instrument Name

Inj Vol

Unavaliable InjPosition Unavailable SampleType

Data Filename  KM-04-2BR.d ACQ Method Comment

Unavailable User Name

Unavailable IRM Calibration Status

Sample informationis  Acquired Time

unavailable

Unavailable
All Ions Missed
Unavailable

x10 3 |

5.6
5.4
5.2

5_
4.8
4.6
4.4
4.2

4_
3.8
3.6
3.44
3.2-

3.
2.8/
2.6
2.4
2.2

2
1.8
1.6
1.4
1.2

0.8+
0.6
0.4+
0.2+

+ESI| Scan (14.7 sec) Frag=135.0V KM-04-2BR.d

392.9069

394.9025

389 390 391 392 393

3
Counts vs. Mass-to-Charge (m/z)

94 395

396

397
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3

THNMR spectra of compound
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3]

13C NMR spectra of compound
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HRMS spectra of compound: 3j

Sample Name  KM-04~ Br Posithon Vial 1 Instrument Name Instrument 1 User Name

Inj Vol o InjPosition SampleType Sample IRM Calibration Status Some Tons Missed

Data Filename  KM-04-4- Br.d ACQ Method ‘Comiment Acquired Time

x10 3 |+*ESI| Scan (42.8 sec) Frag=135.0V KM-04-4 Br.d
" 428.8656

7.75-
7.5-
7.25-
?‘_
6.75-
6.5
6.25-
E 4
5.75-
5.5
5.25
54
4.75 1
4.5
4.25 ]
4
3.751
3.5
3.25
34
2.75
25
2.25 4
=2 4
1.75
1.5-
1.25-
‘| a2
0.75-
0.5+ |

o2s) | | | | | | | ”, 111 LI

A26.8683

4225 423 4235 424 4245 425 4255 4256 4265 ao7 E :
5 3255 - 85 ol ]427.5 428 42B.5 429 4295



3k

THNMR spectra of compound
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3k

I3CNMR spectra of compound
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HRMS spectra of compound: 3k

Sample Name  KM-04-4-BEN Position Vial 1 Instrument Name  Instrument 1 User Name
Inj Vol
Data Filename  KM-04-4-BEN.d ACQ Method Comment Acquired Time

x1

0 InjPosition SampieType Sample IRM Calibration Status

Some Ions Missed
5/3/2016 11:43:46 AM

04
2.4

B4
2.2
2.14

2
1.9-
1.8
1.7
1.6
1.5
1.41
1.3
1.2
1.14

1
0.9
0.81
0.71
0.61
0.5-
0.4-
0.3
0.2
0.1

+ESI| Scan (14.9 sec) Frag=135.0V KM-04-4-BEN.d

348.9576

— _L iy m Ll in Ly 211l .l

344 345 346 347 348 349 350 351 352 353
Counts vs. Mass-to-Charge (m/z)
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31

TH NMR spectra of compound
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31

I3CNMR spectra of compound
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HRMS spectra of compound: 31

Sample Name  KM-04-4-3Br Position Vial 1 Instrument Name  Instrument 1

Inj Vol

0 InjPosition SampleType Sample

Dlh_ Filename KM-04-4-3r.d ACQ Method . Comment

User Name

IRM Calibration Status Some Ions Missed

Acquired Time

5/4/2016 3:51:13 PM

x10 3
7.75+
7.5
7.251
74
6.75+
6.5
6.25-
6
5.75+
5.5+
5.25-
5
4.751
4.5
4.25+
41
3.75-
3.5-
3.25]
34
2.751
2.5
2.251
2]
1.75-
1.5
1.251
1
0.75+
0.5
0.25+

+ESI| Scan (42.8 sec) Frag=135.0V KM-04-4-3Br.d

426.8682

427.3779

| T |

n

428.8659

429.2609

4225 423 4235 424 4245 425 4255 426 426.5 427 ) 427.5 428 4285 429 4205

Counts vs. Mass-to-Charge (m/z
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3m

THNMR spectra of compound
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3m

I3CNMR spectra of compound

Cl

Cl

130 |1P9| 128 127 126 125 124 123 122 |12}

_m.mmﬁg i
wo.hmﬁg 1¢6Cl —
STLTI A =
€681 goLzI~ i
00621y ¢z /717
v9'621 -
€€0eT L €6°8C1 \
06T

) . a ~
3Tl P96C] 8
nccr ccacr /- o
oU CCl \Bl
STO¢T 68 0€T "
TOLET ] T
T )
s9'¢s1— BO'EELl L
. e
= ST9€T — a
.. — N
mﬁ%hﬁ c0°LETl — -9
E 16°QCT] — L &
[GNE) —
A g
ss E
¥ ¥ -
s s ]
[HN))

44




HRMS spectra of compound: 3m

Sampls Nama SAMAL Position P1-C2 Instrument Kame [rastrument 1

Usiti Nami Inj Wal il Trj Positian

sample Type Sarple 178 Calibration Status  Success Daka Filenams SE—CLTH-20Ld

ACG Mathed ESI 415 100=1000,m Camsnant Acrgiived Tims DE=0E=RET1 12101581 {UTC=05:30)

%10 5 +ES| Scan {0,473 min) Frag=175,00 SM=3CLTHe2 CL,d

54

ARz

T T T
3z 3813 &z 3825 353 3835 354 3845
Courds ve, Mass-te-Changs (miz)



3n

THNMR spectra of compound
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3n

I3CNMR spectra of compound
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HRMS spectra of compound: 3n

Sample Name  Unavailable | Position Unavailable Instrument Name  Unavailable User Name Unavailabie
Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status All Ions Missed

Data Filename  KM-04-42A.d ACQ Method Comment Sample information s~ Acquired Time Unavailable
unavailable

x10 4 |+ESI Scan (12.0 sec) Frag=135.0V KM-04-42A.d

1.65 '
1.64 .366.9466
1.55
1.5
1.45
1.4-
1.35
1.3
1.251
1.2
1.15-
1.1
1.05-
0.9;4 _ 375.2409
0.9 ’
0.854
0.8
0.75
0.7
0.65-
0.6
0.55
0.5-
0.45
0.4
0.35-
0.3
0.25-
0.2
0.15-
0.1
0.05 l
|

1 ‘ 1‘| 1 ‘u'\ L \t% I’I H| | I ‘mtml ih Al h‘ ' ‘In|‘| Il.

358 350 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377
Counts vs. Mass-to-Charge (m/z)



TH NMR spectra of compound: 30
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30

13C NMR spectra of compound
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HRMS of compound: 30

51



Sample Name SAMPLE Position P1-A10 Instrument Name Instrument 1

User Name Inj Vol 20 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename SM-5CL-4CL.d

ACQ Method ESI ALS 100-1000.m Comment Acquired Time 13-08-2021 13:42:32 (UTC+05:30)

%10 § |*ESI Scan (rt: 0.407 min) Frag=175.0V SM-5CL-4CL.d

1.6 Cl

1.55 |
15 |
1.45 |
14
1.35
13
1.25
1.2
1.15
1.1

1.05
1 3o

0.95
0.9
0.85
0.8
0.75 4
0.7
0.65 |
0.6
0.55 {
0.5
0.45 4
0.4
0.35 4
0.3
0.25 {
0.2
0.15 4
0.1
0.08

L —— —l : j . ; : : : :
382 382.2 382.4 382.6 382.8 383 383.2 3834 383.6 383.8

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

382.9192




3p

THNMR spectra of compound
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3p

13C NMR spectra of compound
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Sample Name SAMPLE

User Name

Sample Type Sample

ACQ Method ESI ALS 100-1000.m

HRMS of compound: 3p

Position P1-A9
Inj Vol 20
IRM Calibration Status  Success
Comment

Instrument Name
InjPosition

Data Filename
Acquired Time

Instrument 1

SM-5CL-2F.d
13-08-2021 13:31:02 (UTC+05:30

x10 5 |*ESI Scan (rt: 0.899 min) Frag=175.0V SM-6CL-2F.d

0.9

0.8

0.7

0.6

0.5

0.4+

0.3

0.2

0.1

366.9491

04 o
366.2

366.4

366.6 366.8 367
Counts vs. Mass-to-Charge (m/z)

3672

367.4

367.6

367.8
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