Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2023

Supplementary Information

Nucleophilic Sulfur Controlled Efficient Ketothioamide Synthesis from
Tribromomethyl Carbinols

Shubham Tiwari?, Sandeep Chandrashekharappa® and Guddeangadi N. Gururaja®*

gururaja.n@cug.ac.in

Table of content

Entry Table of contents Page
1 Control experiments 2
2 'H, 3C and ""F-NMR spectra of a-ketothioamides, thioamides and ketoamide 4
3 SC-XRD data of the representative compound 3ta 102




1. Control experiments
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Experiment no. 1: The triboromomethyl carbinol 1a (0.5 mmol, 1.0 equiv) dissolved in THF (1.0 mL) was
added to elemental sulfur (2.0 mmol, 4.0 equiv) in the round bottom flask equipped with a reflux condenser.
The resulting reaction mixture was stirred at a temp of 65 °C.

Inference: No reaction.

Experiment no. 2: The triboromomethyl carbinol 1a (0.5 mmol, 1.0 equiv) dissolved in THF (1.0 mL) was
added to amine 2a (40 wt% in water) (10.0 mmol, 20.0 equiv) in the round bottom flask equipped with a

reflux condenser. The resulting reaction mixture was stirred at a temp of 65 °C.
Inference: Formation of aldehyde and was separated as an intermediate 6aa.

Experiment no. 3: The triboromomethyl carbinol 1a (0.5 mmol, 1.0 equiv) dissolved in THF (1.0 mL) was
added to amine 2a (40 wt% in water) (10.0 mmol, 20.0 equiv) in the round bottom flask equipped with a
reflux condenser. The resulting reaction mixture was stirred at a temp of 65 °C. After one hour of reaction

elemental sulfur (2.0 mmol) was added.

Inference: Formation of thioamide 4aa.



!H NMR for compound 6aa (500 MHz, CDCls)
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1B3C{*H} NMR for compound 6aa (125 MHz, CDCl;)
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'"H NMR for compound 3aa (500 MHz, CDCls)
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BC{'H} NMR for compound 3aa (125 MHz, CDCls)
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'"H NMR for compound 3ba (500 MHz, DMSO-de)
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'TH NMR for compound 3ca (500 MHz, CDCls)
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I3C{TH} NMR for compound 3ca (125 MHz, CDCls)
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19F NMR for compound 3ca (470 MHz, CDCl3)
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'H NMR for compound 3da (500 MHz, CDCl3)
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I3C{'H} NMR for compound 3da (125 MHz, CDCl5)
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19F NMR for compound 3da (470 MHz, CDCl3)
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'H NMR for compound 3ea (500 MHz, CDCls)
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"H NMR for compound 3fa (500 MHz, CDCls)
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TH NMR for compound 3ga (500 MHz, CDCls)
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IBC{TH} NMR for compound 3ga (125 MHz, CDCls)
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'H NMR for compound 3ha (500 MHz, CDCl;3)
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BC{TH} NMR for compound 3ha (125 MHz, CDCls)
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'H NMR for compound 3ia (500 MHz, CDCl3)
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3BC{TH} NMR for compound 3ia (125 MHz, CDCl5)
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"H NMR for compound 3ja (500 MHz, CDCls)

00€T'T
mmwN.ﬁW
mowN..n

6C89°C
1869°C
€ETLT

aBeEE
€££99°€
0LL9°E

mmhw.m
hmww.m W.
L668'E
SLOEY
9LTIE Y W.
MNNM.._‘

86SC°L
LS6T°L V
STIEL /

ohww.h
momw.h
8006°L
cr06°L

Et

865T°L~_

LS6T L~ — _
szIeL

9/88°L
6068°L V |w
8006°L -

v06°L

7.1

7.3

7.5
f1 (ppm)

7.7

7.9

=IT'E

HOT'C

+96'T
Az0'T
0T'C

¥80'C

=<€0°C

=00'C

24

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

10.0



PSST'ST —
S807°6C —
00LT" Lt —
886'TS —
1854°99
£165°99
0T06'9L
A
S60V°LL

LT19'8TT~
LSOT'OET

_ 9896°0€T va

o

2

o

N

s

S 69T6'TST —

w

o

A

.a

-

=

=
=
=]
(=9
£
(=]
[5)
5

M v786°LST —

=

7 8901'96T —

=

o

25

20 10

70 50 30

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
200




'H NMR for compound 3ka (500 MHz, CDCl3)
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'H NMR for compound 3la (500 MHz, CDCl3)
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3C{TH} NMR for compound 3la (125 MHz, CDCl5)
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'"H NMR for compound 3ma (500 MHz, CDCl3)
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BC{'H} NMR for compound 3ma (125 MHz, CDCls)
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'H NMR for compound 3na (500 MHz, CDCl3)
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3BC{TH} NMR for compound 3na (125 MHz, CDCls)
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"H NMR for compound 30a (500 MHz, CDCls)
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I3C{TH} NMR for compound 30a (125 MHz, CDCl)

L6LT LY —
1C60°CS —

.nNmm.ow
9789799 v.

6¥06'9L \
C6STLL W
Nm.n.v.hh

T0CL'8CT
C6LT76CT -
SELS'OET i
£980°CET
8/99°6ET —

9T9Y°LCT
hwmn.hNﬁ/
e

YeveE LYT —

vSL9°L8T —

6648'S6T —

Ph

5]

190 180 170 160 150 140 130 120 11()f (100) 20 80 70 60 50 40 30 20 10
1 (ppm

200



'"H NMR for compound 3pa (500 MHz, CDCls)
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3BC{TH} NMR for compound 3pa (125 MHz, CDCls)
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"H NMR for compound 3qa (500 MHz, CDCls)
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BC{TH} NMR for compound 3qa (125 MHz, CDCls)
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'TH NMR for compound 3ra (500 MHz, CDCls)
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I3C{TH} NMR for compound 3ra (125 MHz, CDCls)
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'H NMR for compound 3sa (500 MHz, CDCls)
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BC{'H} NMR for compound 3sa (125 MHz, CDCl)
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"H NMR for compound 3ta (500 MHz, CDCls)
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BC{'H} NMR for compound 3ta (125 MHz, CDCls)
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'"H NMR for compound 3ua (500 MHz, CDCl3)
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'"H NMR for compound 3va (500 MHz, CDCls)
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I3C{TH} NMR for compound 3va (125 MHz, CDCls)
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'"H NMR for compound 3ab (500 MHz, CDCl3)
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BC{TH} NMR for compound 3ab (125 MHz, CDCls)
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'TH NMR for compound 3ac (500 MHz, CDCls)
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3BC{TH} NMR for compound 3ac (125 MHz, CDCls)
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'TH NMR for compound 3ad (500 MHz, CDCl3)
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'TH NMR for compound 3ae (500 MHz, CDCls)
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3BC{TH} NMR for compound 3ae (125 MHz, CDCls)
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'TH NMR for compound 3af (500 MHz, CDCls)

9TST'T
09£T°T -
S6YE'T -
TELET
1S6E°T
666€'T |
6TTH'T
SSY'T
0ZLY'T

I¥6S'T
w.nww..n/

e
$689'T U
£00L'T
080T
6S8L'T
SE6L'T
1S08'T
6CI8'T
002Z8'T
0CET'C
08ET"C
C9ST'C
TC9T°C

D
-_— @@

-

Smmj
SSOb° §
660"V |
SETY'¥ -
AL A A
8STY'v -
EvEY'Y -
€8V
NNEN.i
0SSb'v

66SC°L
€48¢°L
S06€°L
vv6e’L
vov'L
8L0V°L
9CIVv'L
STL6°L
¢SL6°L
0646°L
0S86°L
8886°L
ST66°L
TL66°L
9761'8

|

6S8L°T ~_
SE6L'TF
TS08'T
6CIS'T
00Z8'T
0CET'C
08ET'C
T9ST'CT -7
TT9T'C

Ir=z
(7]
o T
™
O

1.8 1.6 1.4 1.2
f1 (ppm)

2.0

2.2

e

vE€CT
T°C
0°¢
=TT

Re0'z

100°¢

960

ET16°T

o0t
60

58

8.0

70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

7.5

9.5 9.0 8.5

10.0



6€L9VC —
ETLY ST /
080€°1TE —

8698°€S —

LE06'9L \
9/4STLL W
h.n.:q.hh

T68S°8CT ~_
TVLTCET v.
mmm.v.Nm.n

T6TV'OVT —

€6TV'98T —
LLCT'T6T —

I3C{TH} NMR for compound 3af (125 MHz, CDCls)

-

H
N

o
Y
Cl

3af

59

190 180 170 160 150 140 130 120 110 o (100) 90 80 70 60 50 40 30 20 10
ppm

200



'"H NMR for compound 3ag (500 MHz, CDCls)
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I3C{TH} NMR for compound 3ag (125 MHz, CDCls)
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'TH NMR for compound 3ah (500 MHz, CDCl3)
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"H NMR for compound 3bb (500 MHz, CDCls)
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"H NMR for compound 3hb (500 MHz, CDCls)
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BC{TH} NMR for compound 3hb (125 MHz, CDCl3)
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"H NMR for compound 3ib (500 MHz, CDCls)
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'"H NMR for compound 3mb (500 MHz, CDCls)
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BC{TH} NMR for compound 3mb (125 MHz, CDCl5)
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'"H NMR for compound 3mf (500 MHz, CDCls)
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BC{TH} NMR for compound 3mf (125 MHz, CDCl)
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'TH NMR for compound 3o0b (500 MHz, CDCl3)
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"H NMR for compound 3ub (500 MHz, CDCls)
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'H NMR for compound 3vb (500 MHz, CDCl3)
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I3C{TH} NMR for compound 3vb (125 MHz, CDCls)
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'TH NMR for compound 4aa (500 MHz, CDCls)
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'"H NMR for compound 4ba (500 MHz, CDCl3)
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'"H NMR for compound 4ha (500 MHz, CDCl3)
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'TH NMR for compound 4ka (500 MHz, CDCl3)
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'"H NMR for compound 4ma (500 MHz, CDCI3)
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BC{'H} NMR for compound 4ma (125 MHz, CDCls)

S00T'0S —
€688°¢S —
661S°SS —

.ncmw.ow
€€98'99 v.

2£06°9L
AN

whmﬁ.hh|
w.n.n.v.hh.\.

LITS'ETE

888T'8CT —

€LL6'VET —

C96€°09T —

06TE'T0C —

MeO

..

190 180 170 160 150 140 130 120 11(% (100) 20 80 70 60 50 40 30 20 10
1 (ppm

200



"H NMR for compound 40a (500 MHz, CDCls)
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3BC{TH} NMR for compound 40a (125 MHz, CDCl5)
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'TH NMR for compound 4ua (500 MHz, CDCl3)
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"H NMR for compound 4bb (500 MHz, CDCls)
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BC{TH} NMR for compound 4bb (125 MHz, CDCls)
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'"H NMR for compound 4hb (500 MHz, CDCls)
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BC{'H} NMR for compound 4hb (125 MHz, CDCls)
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"H NMR for compound 4mb (500 MHz, CDCls)

9LET'E —

€60S°€ —
CIvL'E —

0947479
ST8L'9
95849
0S64'9
16649
8¥08'9
[4-) YAV
£0CTL
6vcTL
TheTL
€8ETL
StvTL

MeO

09449
mﬂwh.ok
9S8L°9 —
0S649
T66L'9

81089

6veTL
TYET L&
€8€T'L w
shve L

[4°) YA 4
NONN.N%

98
0.0

=T0°€

=66'C

6.8

7.0 6.9
f1 (ppm)

7.1

7.2

J

=£0'€

——— =00C

—— =00'C

3.5

0.5

2.5 2.0 1.5 1.0

3.0

4.5 4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
f1 (ppm)

10.0



I3C{TH} NMR for compound 4mb (125 MHz, CDCIl5)
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I'H NMR for compound 10 (500 MHz, CDCl3)
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13C NMR for compound 10 (125 MHz, CDCls)
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3. Crystallographic data of 3ta (CCDC No. 2259851)

Bond precision:
Cell:

Temperature:

Volume Space
groupHall
group

Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
F000

F000’
h,k,Imax

Nref

Tmin, Tmax
Tmin’

Correction method= # Reported T Limits: Tmin=0.655 Tmax=0.747AbsCorr = MULTI-SCAN

61

(281122)

™ PLATON-May 4 05:23:57 2023

cio

Prob = 50
Temp = 298

s2

c=11.3860(7)
gamma=90

-5 gn_st_312 b Om_a P 1 21/c 1 R = 0.04 RES= 0 64 X
C-C=0.0017 A Wavelength=0.71073
a=10.8649(7) b=8.9005(5)
alpha=90 beta=91.427(4)

298 K
Calculated Reported
1100.72(12) 1100.72(12)
P21/c P12l/cl
-P 2ybc -P 2ybc

C10 H11 N 02 S2
C10 H11 N 02 S2
241.32

1.456

4

0.462

504.0

505.18

18,14,19

5383

0.797,0.827

0.797

Data completeness= 0.996
R(reflections)= 0.0419( 4038)

S=1.062

C10H11 N 02 S2
C10H11 N 02 S2
241.32

1.456

4

0.462

504.0

18,14,19
5360
0.655,0.747

Theta(max)= 36.451

wR2(reflection) = 0.1162( 5360)

Npar= 136

102



