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X-ray diffraction analysis

X-ray diffraction experiments were carried out on an automatic four-circle area-detector diffractometer Bruker KAPPA APEX Il (MoKa radiation) [1].
The unit cell constants were refined over the whole data set [2]. The experimental intensities were corrected for absorption using the SADABS program [3].
The structures were solved by the intrinsic phasing method (SHELXT [4]) and refined by the full-matrix least squares method (SHELXL-2018/3 [5]) on F? for
all data in the anisotropic approximation for all non-hydrogen atoms. The H atoms of CH, CH,, and CH3 groups were introduced at geometrically calculated
positions with Uiso(H) = 1.2Uq(C) for CH, and CH> groups and Uiso(H) = 1.5Uey(C) for CH3 ones. The orientation of CH; groups was refined. The H atoms of
NH groups were located from difference Fourier-maps of electron density and refined with Ujso(H) = 1.2Ueq(N).

The main crystallographic data and characteristics of X-ray diffraction experiments and structure refinement are given in Table S1. H-Bond parameters
for the molecules 6i, 6x, 6y are given in Table S2. The atomic coordinates have been deposited with the Cambridge Crystallographic Data Centre, depositions
CCDC 2360331-2360333.
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Table S1. Crystal data and structure refinement.

Identification code

CCDC deposition number
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

a/°

pre

v/°

Volume/A®

z

Pcalcglcm3

w/mm™

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=25(1)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A

6i

2360331

C17H18N,0,S

314.39

296(2)

monoclinic

P2./c

13.3828(3)

12.9545(4)

10.0160(3)

90

109.345(2)

90

1638.41(8)

4

1.275

0.206

664.0

0.46 x 0.26 x 0.18

MoKa (A =0.71073)
6.936 to 59.992
-18<h<18,-18<k<18,-14<I<14
20720

4762 [Rine = 0.0427, Rsigma = 0.0374]
4762/0/203

0.994

R, =0.0467, wR, = 0.1007
R; =0.1025, wR, = 0.1249
0.16/-0.25
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6X

2360332

Ci7H18N,0,S

314.39

100(2)

triclinic

P-1

8.936(2)

9.6702(11)

10.3466(11)

113.935(6)

100.530(9)

100.584(9)

769.6(2)

2

1.357

0.219

332.0

0.32x0.3x0.2

MoKa (A =0.71073)

6.8 t0 69.996
-14<h<14,-15<k<15,-16<1<16
17925

6767 [Rint = 0.0289, Rgigma = 0.0371]
6767/0/203

1.028

R, =0.0383, wR, = 0.0964
R, = 0.0501, wR, = 0.1036
0.55/-0.26

6y

2360333

C17H18N20,S

314.39

100(2)

monoclinic

C2/c

21.6491(11)

9.8034(4)

14.7286(6)

90

102.071(2)

90

3056.8(2)

8

1.366

0.221

1328.0

0.4 x0.32x0.26

MoKo (A =0.71073)
8.306 to 59.994
-30<h<30,-13<k<11,-20<1<20
16101

4447 [Rin = 0.0356, Rsigma = 0.0393]
4447/0/203

1.037

R, =0.0434, wR, = 0.1065
R, =0.0590, wR, = 0.1147
0.51/-0.28



Table S2. H-Bond parameters.

sS4

Symmetr
D-HA | dD-HYA | dH--AYA | d(D---AyYA | D-H--A/° transfoynﬁationyfor A
6i
N1-H1---01 [0.812(19) [2.075(19)  [2.8574(17) [161.6(18) |x, 1.5-y,0.5+z
6X
N1-H1--08 [0.829(14) [2.140(14)  |2.9603(10) [170.1(13) [1-x, 1-y, 1-Z
Cl1-H1B--01 [0.99 2.26 2.9463(13) [125
by
N1-H1--S1  [0.75(2)  [2.80(2) 35421(14) [172.7(18) [1-x, 2y, 12




Copies of NMR spectra
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N-[1-(2-Furyl)ethyl]prop-2-en-1-amine (3g). *H NMR (700.2 MHz, CDCls)

Normalized Intensity
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3C NMR (175.1 MHz, CDCls)
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N-[(3aRS,6RS,7aRS)-1,6,7,7a-Tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]benzamide (6a). *H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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4-Methyl-N-[(3aRS,6RS,7aRS)-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]benzamide (6b).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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4-Methoxy-N-[(3aRS,6RS,7aRS)-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]benzamide (6c).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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4-Fluoro-N-[(3aRS,6RS,7aRD)-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]benzamide (6d).

'H NMR (600.2 MHz, CDCls)

Normalized Intensity
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13C NMR (150.9 MHz, CDCl5)
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YFE NMR (564.7 MHz, CDCl5)
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4-Chloro-N-[(3aRS,6RS,7aRS)-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]benzamide (6e).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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518
N-[(3aRS,6RS,7aRS)-1,6,7,7a-Tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]-2-furamide (6f).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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5-Methyl-N-[(3aRS,6RS,7aRS)-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]-2-furamide (6g).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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S22
N-[(3aRS,6RS,7aRS)-1,6,7,7a-Tetrahydro-3a,6-epoxyisoindol-2-ylcarbonothioyl]thiophene-2-carboxamide (6h).

'H NMR (600.2 MHz, CDCls)

6h-1H-600.esp g
©
1.0 : 5
3 N~
; I /4
0.9 3 — 3 S 3 "N
= N \ // 124 / \32/1 N
E ol ™ S—> 1—N % |
- — < OI
0.8 3 ~ ©|% L\ / 2\ __7a 3'"ue
3 S Né S 14a-NH 1/' \87
E ] / 0 /
_: ] /14 H
0.7 3 n~ « 9]
3 | 0 7Taa
2 E o - © 16
Q ——3 ~ © © o
= E o "ﬁ o
o) E ro BN B — ™ ©
o — NN . o N O
N 05 3 P | ; > < <
g = |/
£ E o 0 S
= 04 E r“\D g 3 UQ i T S
E N : <
: e 1P
03 : o B N
3 AN 8o
3 < A SO m
0.2 3 0
3 ™
0.1 3 J |
s It LU
O 3
1.64 1.62 1.69 0.96 1.70 1.001.68 0.73 1.73 0.730.73
— LL H HH H LI LI — HH HH
I|||||||||I|||||||||||||||||||I|||||||||||||||||||||||||||||I|||||||||Ill|||||||||||||||||I|||||||||I|
10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)



S23

13C NMR (150.9 MHz, CDCl5)
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N-{[(3aR,6R,7aR)-6-methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6i).

'H NMR (600.2 MHz, CDCls)
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'H NMR (600.2 MHz, DMSO-ds)
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'H NMR (600.2 MHz, DMSO-ds, 100 °C)
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4-Methyl-N-{[(3aR,6R,7aR)-6-methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6j).

'H NMR (600.2 MHz, CDCls)

Normalized Intensity
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13C NMR (150.9 MHz, CDCl5)
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4-Methoxy-N-{[(3aRS,6RS,7aRS)-6-methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6k).

'H NMR (600.2 MHz, CDCls)

Normalized Intensity
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13C NMR (150.9 MHz, CDCl5)
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4-Fluoro-N-{[(3aR,6R,7aR)-6-methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]Jcarbonothioyl}benzamide (6l).

'H NMR (600.2 MHz, CDCls)
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YFE NMR (564.7 MHz, CDCl5)

Normalized Intensity
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4-Chloro-N-{[(3aRS,6RS,7aRS)-6-methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6m).

'H NMR (600.2 MHz, CDCls)

Normalized Intensity
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13C NMR (150.9 MHz, CDCl5)
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N-{[(3aRS,6RS,7aRS)-6-Methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}-2-furamide (6n).

'H NMR (600.2 MHz, CDCls)
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5-Methyl-N-{[(3aRS,6RS,7aRS)-6-methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}-2-furamide (60).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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N-{[(3aRS,6RS,7aRS)-6-Methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}thiophene-2-carboxamide (6p).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)
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N-{[(3aRS,6RS,7aRS)-5,6-Dimethyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6q).

'H NMR (700.2 MHz, CDCly)
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3C NMR (175.1 MHz, CDCl5)

Normalized Intensity
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N-{[(3aRS,6RS,7aRS)-5,6-dimethyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}-4-methylbenzamide (6r).

'H NMR (700.2 MHz, CDCly)

Normalized Intensity
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3C NMR (175.1 MHz, CDCl5)

Normalized Intensity
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547

N-{[(3aRS,6RS,7aRS)-6-Ethyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6s).

'H NMR (700.2 MHz, CDCly)

Normalized Intensity
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3C NMR (175.1 MHz, CDCl5)

Normalized Intensity
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549
N-{[(3aRS,6RS,7aRS)-6-Ethyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}-4-methylbenzamide (6t).

'H NMR (700.2 MHz, CDCly)
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S50

3C NMR (175.1 MHz, CDCl5)
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S51

N-{[(3aRS,6RS,7aRS)-6-Propyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6u).

'H NMR (700.2 MHz, CDCly)

Normalized Intensity
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3C NMR (175.1 MHz, CDCl5)
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4-Methoxy-N-{[(3aRS,6RS,7aRS)-6-propyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6v).

'H NMR (600.2 MHz, CDCls)
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13C NMR (150.9 MHz, CDCl5)

Normalized Intensity
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'H NMR (600.2 MHz, DMSO-ds)

S55

6v-1H-600.esp &
™
1.0 3
E H,C—O
3 1 25
09 : =
9 3 /TN .
; NV
08 3 =\ /TN _L9w)
. _E 16— NiT 2\1/ia\87 6\1
3 /s H |
VA : (1)7 7aa 2
R cH,
2 3 3
8 :
c = (@)
5 E g
505
TS S o
E_ 3 & o 2
S 04 : h o | ?
E S8
— ~ N
P ee 58
1 5 52 55
—] — = Mg MO g
02 ; i BIsT8
E A1)
0 3
1.98 4.02 410 192 100 620 1.01 201 8.38 6.23
(. H (. HUH H HHEH LI H =l H
11 10 8 7 6 5 4 2 1

Chemical Shift (ppm)



S56

13C NMR (150.9 MHz, DMSO-ds)
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S57

Ethyl (3aRS,6RS,7aRS)-2-[(benzoylamino)carbonothioyl]-2,3,7,7a-tetrahydro-3a,6-epoxyisoindole-6(1H)-carboxylate (6w).

'H NMR (700.2 MHz, CDCly)

Normalized Intensity
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S59
N-{[(3SR,3aRS,6RS,7aRS)-3-Methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6x).

'H NMR (600.2 MHz, CDCl5)
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S60

13C NMR (150.9 MHz, CDCl5)

6x-13C-151.esp SO
N~ N O
~ N~ =
=
— H.C
0.40 3 — 3
_/ \2 1‘3
E\\ // AN /\32}, X
035§ 06— 1—N ”
3 \ / \/7a(8)l"ll6
] 15—NH 1 '\7/
] /14 0
0.30 : 0 :
> 3 16 aa
.% E
£ 0.25 3
e} -
0 g
£ 0.20 1 ]
S = |
P ] o
; o
N ~
0.15 3 o
: / 3 3
: o g} f’_°| F ©
0.10 3 25 o 3 - N
3 M m I I@ < —
3 — ™M g o (]
- o © | o ) | loe!
: 2 © '\.l & I
0.05 : N % I
0
IIIIII'IIIIIIIII'IIIIIIIII'IIIIIIIII'IIIIIIIII|IIIIIIIII'IIIIIIIII'IIIIIIIII'IIIIIIIII|IIII|IIII|IIIII
180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)



S61
N-{[(3RS,3aRS,6RS,7aRS)-3-Methyl-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6y).

'H NMR (700.2 MHz, CDCly)
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3C NMR (175.1 MHz, CDCl5)

Normalized Intensity
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S63

N-{[(3aSR,6RS,7aSR)-7a-Bromo-1,6,7,7a-tetrahydro-3a,6-epoxyisoindol-2-yl]carbonothioyl}benzamide (6z).

'H NMR (700.2 MHz, CDCly)

Normalized Intensity

6Z-1H-700.ESP &
q:
10 :
34—
0'925/ \2 S — 4\
E \\6 1// RN 3|a,1// s
083 /AN _qa Qg
E 15—NH B
1 /14 B
0.7 3 9) I ©
3 16 Taa o
m o ©
— 0
0.6 3 o
3 o |
3 ll\\|
— ©
0.5 3 B 2
S0
— 00’?2'\' K w
3 i ) SRS - g 5
E o 18 2T  ¢|)% QB J -’ & 3
03 3 0 N NP NI < g}m#-\.‘.l' ol Yo <
i o N e — 5 S 5 JF— 29 3
E o o 0 3 .// RIS s)
GV ) © © 2 I QK‘E%NNNN
2 N — Naqa
L I
0 1 ]
1.68 342 351 0.74 1.74 155 0.80 0.99 1.03
H H o UL LIl Ho L H L HH HH
Il|||Il|||I|||||||||||||||||||I|||||||||I||||I||||I|||||||||I||||I||||I|||||||||I|||||||||I||||I||||I
9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)



3C NMR (175.1 MHz, CDCls)

Normalized Intensity
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