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Pulse Sequence: s2pul

Solvent: DMS0
Temp. 20.0 C s 293.1 K
Mercury=400B8 “mercuryqaon"

1%x. delay 0.120 sec

e 40.2 degrees

Acqg. time 2.733 sec

Width 5995.2 Hz

& repetitions

OBSERVE H1, 400.0248424 MHZz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 32768

Total time 0 min, 37 sec
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: DMS0
Temp. 22.0 C , 295.1 K
Mercury-400B8  "mercuryd0oo®

Pulse A42.5 degrees

fAcg. time 1.311 sec

Width 25000.0 Hz
AZBepepitidhons
OBSERVE C13, 100.5863026 MHz
DECOUPLE H1, 400.026B647 MHz
Power A48 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 5 min, 2 sec
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LC — Xterra C18 5uM 3.0 x 100.0 mm column

APCI positive MS
FsC H H CE Solvent A Water
3 .
h Solvent B Acetonitrile
S Time % A % B
CF; 3¢ CFRs 0 25 5
15 5 95
C17HgF12N2S
Exact Mass: 500.0217 20 5 95
DAD: TIC Smooth (Mn, 2x1) 6.1e+007
s 12.93
-
: \
- == e —— — e —_—— - — - == Time
2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00
Peak Number Compound Time AreaAbs Area %Total Width  Height Mass Found
3 12.93 2e+007 100.00 2 6e+007
Peak ID Compound Time Mass Found
3 12.95
Combine (484:488-(473:474+498:499)) 2:MS AP+
500.81 2.%e+006
100+ i
55—
1 .501.88
1 229.97 7
i 271.02 | 541.97
1 : i 302.17 | 502.94 >
0- b ] e —— : — — I m/z
250.00 300.00 350.00 400.00 450.00 500.00 550.00

SI-5



THNMR, DMSO-d6, 400MHz
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Pulse Sequence: sZpul

Solvent: DMSO
Temp. 20.0 C 7 293.1 K
Mercury=4008B "mercuryaoo"

Relax. delay 0.120 sec

Pulse 62.5% degrees

Acg. time 2.733 sec

Width 5995.2 Hz

16 repetitions
OBSERVE H1, 400.0248424 MHz
DATA PROCESSING

Line broadening 0.1 Hz
FT size 32768
Total time 1 min, 4 sec
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LC —Xterra C18 5uM 3.0 x 100.0 mm column

APCI positive MS
FsC
CF3
Solvent A Water
H Solvent B Acetonitrile
Fgc N N
Al »
N-N
) = 4c Time % A % B
3 0 95 5
C4gHgF12N4 15 5 95
Exact Mass: 508.0557 20 5 95
DAD: TIC Smooth (Mn, 2x1) (1) 2.4e+007
. 11j36
%_'
0o — —r—————ee e — t".—‘—‘__'*'T"' == = ——— —— Time
2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00
Peak Number Compound Time AreaAbs Area %Total Width Height Mass Found
1 11.36  3e+006 100.00 1 2e+007
Peak ID Compound Time Mass Found
1 11.35
Combine (424:428-(413:414+438:439)) 2:MS AP+
100 -08-93 4.0e+007
%__
] 1509.93
/ -
(510,
i E 0 96”-530'93 782 .20
0 — e —— = —— : B m/z
500.00 550.00 600.00 650.00 700.00 750.00
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"HNMR, DMS0-d6, 500MHz
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13CNMR, DMSO-d6, 125MHz
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THNMR, DMSO0-d6, 500MHz
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3SCNMR, DMSO-d6, 125MHz
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"HNMR, DMSO-d6, 400MHz
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THNMR, DMSO-d6, 500MHz
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BCNMR, DMSO-d6, 125MHz
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Total ion chromatogram of the reaction mixture and pure 6d and 7d

DAD: TIC Smooth (Mn, 2xl) (4) 2.3e+008
6.77 . .
100
_ Crude Reaction Mixture
] (11) e .
] 11.42 Carbodiimide
%
7 (3)
] 6.37 (9)
1 (1) N (8) 8-97
1 0.68 8.56 A
0 n"||||||]\||||||||| — Time
2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00
Peak Number Compound Time AreaAbs Area %Total Width Height Mass Found
1 0.68 1e+00& 2.08 1 1e+007
3 6.37 Ge+006 927 0 S5e+007
4 b6.77 3e+007 48.50 0  2e+008
8 8.56 4e+006 543 0 3e+007
9 8.97 4e+006 6.74 0 3e+007
11 11.42 2e+007 27.97 1 1e+008
DAD: TIC Smoocth (Mn, 2x1) (1) 2.1e+008
100~ 6.50
6d
N
l N
y W
MeO N
r-——rr— e T e Time
2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00
Peak Number Compound Time AreaAbs Area %Total Width Height Mass Found
1 6.50 2e+007 100.00 0 2e+008
DAD: TIC Smooth (Mn, 2x1) (1) OMe 1.5e+008
100- 6.82
' N
i N
% \W />
4 N\N
i 7d
-y e e e e e e Time
2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00
Peak Number Compound Time AreaAbs Area %Total Width Height Mass Found
1 6.82 2e+007 100.00 1 1e+008
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. . CRUDE MIXTURE
1IHNMR of reaction mixture of 6e and 7e
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13CNMR, DMSO-d6, 100MHz
149.189
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General Procedure (1) for 1,3-diarylthioureas: To 1 mmol of substituted phenylisothiocyanate
in 2 mL dichloromethane, 1.05 mmol of the substituted aniline in 3 mL dichloromethane was
added dropwise. The resulting mixture was allowed to stir at room temperature overnight. The
product precipitates out and was filtered and washed with cold dichloromethane and was carried
on to the next step without any purification. The following 1,3-disubstituted thioureas are known
compounds or commercially available: 3b,?> 3d, 3e, 3f and 5e

General Procedure (I1) for studying the substituent effect on the synthesis of N-aryl-(4-
aryl-4H-[1,2,4]triazole-3-yl)-amines: To 1 mmol of 1,3-disubstituted thiourea a solution of 1.20
mmol of the hydrazide in 10 mL DMF/acetonitrile (1:1) was added and stirred to dissolve the
thiourea. To this solution 0.95 mmol of mercury(ll)acetate was added and allowed to stir at RT
for 2h. A black precipitate (HgS) was formed over time. The precipitate was filtered and
washed with acetonitrile. The filterate was concentrated to yield a solid that was purified by
either silica gel column chromatography (ethyl acetate/hexane and 1% methanol, 1:1) or by
recrystallization dichloromethan-ethylacetate-hexanes to obtain the desired [1,2,4]triazole in

good yields.

General Procedure (111) for the synthesis of N-aryl-(4-aryl-4H-[1,2,4]triazole-3-yl)-amines:
To 1 mmol of 1,3-disubstituted thiourea 5 mmol of the hydrazide in 25 mL acetonitrile was
added and stirred to dissolve. To this solution 1.5 mmol of mercury(ll)acetate was added and
allowed to stir at RT for 2-16 h. A black precipitate (HgS) was formed over time. The
precipitate was filtered and washed with acetonitrile. The filterate was concentrated to yield a
solid that was purified by either silica gel column chromatography (ethyl acetate/hexane and 1%
methanol, 1:1) or by recrystallization dichloromethan-ethylacetate-hexanes to obtain the desired

[1,2,4]triazole in good yields.

General Procedure for Pd/C debenzylation: To 1mmol of the 1-benzyl-1,3-diaryl-
[1,2,4]triazole in 5 mL ethyl acetate/acetic acid (5:1), 10% Pd/C (25 mg) was added. The
reaction was purged with nitrogen and stirred at RT at 40 psi H, overnight. The reaction mixture
was filtered through a celite bed, the filterate was concentrated under reduced pressure. The
resulting material was purified by column chromatography (ethyl acetate/hexane and 1%
methanol, 1:1).
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