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Figure S1:'H-NMR (CDCls) spectrum of tert-Butyl 4-[(3-chloro-4-fluorophenyl)methyl]piperazine-
1-carboxylate
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Figure S3

dichlorophenyl)methanone (1d)
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Figure S4: BC-NMR (DMSO-do)

dichlorophenyl)methanone (1d)
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Figure S9: 'H-NMR (DMSO-ds) spectrum of 2-Chloro-1-[4-(4-hydroxyphenyl)piperazin-1-

yl]ethanone (8a)
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Figure S$10: 'H-NMR (DMSO-ds) spectrum of 2-Chloro-1-(4-(4-hydroxyphenyl)piperazin-1-
yl)propan-1-one (8b)



g & g g = = = 2 3 = g s g
= pa} = & @ = B I T A & = =3 i
L L ' L 1 L L ' L L L 1 1 L
o
. ob'z N _
gp-apXOy|5 AP A5 7= = E0b'9
82 [ere
o I I ¢
e w SIET
e B
a2 ——— 0T
s leez
sog =i
S99
994
6497
08— — =IEC
aréy, < 0p'z
L S - =0E'7

e S 4

— 001

12.5

65 60 55 50 45 40 35 30 25 20 15 10 05 0.0

0

5

8.0

8.5

9.0

11.0 105 10.0 95

12.0 115

f1 (ppm)

spectrum of 2-(4-(4-Fluorobenzyl)piperazin-1-yl)-1-(4-(4-

IH-NMR  (DMSO-ds)

S11

Figure

hydroxyphenyl)piperazin-1-yl)ethanone (2b)

r75
=70
res
60
=55

50
k45
F40
k35
F30
k25
F20
F15
F10
F5
]

9p-8pXOJINS [ALRRWI] 25 6
)

STEL
87'05
68 Dm/
s
18 NmV
8L£09
L0719

b2 bTTA
16471 W
ST
et

Soe
eepeT
(6 EPT—
62 15T —
bz 09T —

aTzar"
6T L9T—

OH

200 190 180 170 160 150 140 130 120 110 100 40 80 70 60 50 40 30 20 10
f1 (ppm)

210



Figure S12: BC-NMR (DMSO-ds) spectrum of 2-(4-(4-Fluorobenzyl)piperazin-1-yl)-1-(4-(4-

hydroxyphenyl)piperazin-1-yl)ethanone (2b)
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Figure S15:'H-NMR (DMSO-ds) spectrum of 2-(4-(3-Chloro-4-fluorobenzyl)piperazin-1-yl)-1-(4-(4-

hydroxyphenyl)piperazin-1-yl)propan-1-one (2d)

o]
o
)
L}
=
2
S 55
o
=
=
k]
£ 50
[x] w @ s O Ooowno o o
@ MM 6 M MAEOoLN T DN o @wingmie
o M e T WO 000 0000w W oo~ 9 0lnjin kS
o wn o+ Mol A A A A oW = owmn-lo =
=1 R T R o EENEUERER Y [ o 45
| 1% I N et SESW

T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure 516: *C-NMR (DMSO-ds) spectrum of 2-(4-(3-Chloro-4-fluorobenzyl)piperazin-1-yl)-1-(4-(4-

hydroxyphenyl)piperazin-1-yl)propan-1-one (2d)



oo

800

=700

reoo

500

r400

300

200

100

=0

9P-3pYnS AR 05 Z—

Cl

=

=00¢C

=502

LM_JL___JL_;JL J_

11T
-
3 he0t

ero,m

—_— e

80 75 70 &5 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

8.5

9.0

1.5 110 105 10.0

12.0

'H-NMR (DMSO-ds) spectrum of 3-(3-Chloro-4-fluorobenzylthio)-5-(pyridin-4-yl)-4H-

Figure S17

1,2,4-triazol-4-amine (3b)

45
40
I35

30

25

20

15

rio

3

o

OP-BRIXOfIRS thpRRHEES6E

699111
99911
106111
ar'61T
SE'TZT|
1862140
(96T
BO'TETA|
06'EET~.
Z6'SET
S6'GET
0T'0ST+,
ETZSTA

& LTHST~
op'ssT/
erest’

Cl

=

210 200 190 180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10
f1 (ppm)

220



Figure 518:°C-NMR (DMSO-ds) spectrum of 3-(3-Chloro-4-fluorobenzylthio)-5-(pyridin-4-yl)-4H-

1,2,4-triazol-4-amine (3b)
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1,2,4-triazol-4-amine (3¢)
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Figure S20: ®C-NMR (DMSO-ds) spectrum of 3-((2-Chloro-4-fluorobenzyl)thio)-5-(pyridin-4-yl)-
4H-1,2,4-triazol-4-amine (3c)
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Figure 523:'H-NMR (CDCls) spectrum of phenylsulfanylmethylsulfanylbenzene (4b)
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Figure 524: ®*C-NMR (CDCl) spectrum of phenylsulfanylmethylsulfanylbenzene (4b)
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Figure S25: 'H-NMR (CDCls) spectrum of 1-fluoro-4-{[(phenylsulfanyl)methyl]sulfanyl}benzene

(4¢)
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Figure 526: *C-NMR (CDCls) spectrum of 1-Fluoro-4-{[(phenylsulfanyl)methyl]sulfanyl}benzene

(4¢)
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Figure $28: BC-NMR (CDCl) spectrum of 2-chloro-1-fluoro-4-

{[(phenylsulfanyl)methyl]sulfanyl}benzene (4d)
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Figure $29: TH-NMR (CDCls) spectrum of 2-chloro-1-fluoro-4-(([(4-

fluorophenyl)sulfanyl]methyl)sulfanyl) benzene (4e)
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Figure S30: BC-NMR (CDCls) spectrum of 2-chloro-1-fluoro-4-(([(4-
fluorophenyl)sulfanyllmethyl)sulfanyl) benzene (4e)
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Figure S31: TH-NMR (CDCls) spectrum of 2-chloro-4-[(3-chloro-4-

fluorophenyl)sulfanylmethylsulfanyl]-1-fluorobenzene (4f)



77.00 Chloroform-d

88 BHEYBB BHEG Y
2h REHR8 E5S B
\/ SNV Y
CID/SVS\C[CI
F F
1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Figure S32: BC-NMR (CDCls) spectrum of 2-Chloro-4-[(3-chloro-4-

fluorophenyl)sulfanylmethylsulfanyl]-1-fluorobenzene (4f)
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Figure S33: 'H-NMR (CDCls) spectrum of 1-fluoro-4-{[(methylsulfanyl)methyl]sulfanyl}benzene

(4g)
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Figure S34: BC-NMR (CDCls) spectrum of 1-fluoro-4-{[(methylsulfanyl)methyl]sulfanyl}benzene

(48)
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Figure S35: 'H-NMR (CDCls) spectrum of 1-fluoro-3-{[(methylsulfanyl)methyl]sulfanyl}benzene
(4h)
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Figure S36: ®*C-NMR (CDCls) spectrum of 1-fluoro-3-{[(methylsulfanyl)methyl]sulfanyl}benzene
(4h)
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Figure S37:'H-NMR (CDCls) spectrum of 1-[(chloromethyl)sulfanyl]-4-fluorobenzene (14c)
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Figure S38: ®*C-NMR (CDCls) spectrum of 1-[(chloromethyl)sulfanyl]-4-fluorobenzene (14c)



