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Synthesis of 5-substituted—3-hydrosulfuryl-4-
hydroxybenzylamino—1,2,4—triazole under solvent—free conditions
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Abstract; 5-substituted—3-hydrosulfuryl—4-hydroxybenzmethyleneamino—1,2 ,4~triazole were synthesized
by reaction of 5 —substituted — 3 —hydrosulfuryl —4 —amino -1, 2, 4 — triazole and hydroxybenzaldehyde in the
presence of p—toluenesulfonic acid under solvent—free conditions by grinding at room temperature, and then, the
synthesized compounds were reduced to 5—substituted—3 —hydrosulfuryl =4 —hydroxybenzylamino—1, 2,4 —triazole
, The structures of the products were characterized by IR ,NMR and MS. The procedure offers several advantages
including milder reaction conditions, easier work —up and higher yields, It is a novel synthesis method of 5-
substituted—3—-hydrosulfuryl—4-arylmethylamino—1,2 ,4~triazole.
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S-HIHE-4-[2,4- "R IEFFERFFIE] 3-8 -1,2,4-=m (3a) ; A0 5K, 77 3.95%, m.p.
205 ~207°C.

"H NMR (DMSO-d6, 500MHz) §: 1.81 (s, 3H, CH,), 4.06 (d, J = 3.5 Hz, 2H, CH,), 6.11 (d, J =
8.0 Hz, 1H, PhH), 6.15 (t, ] = 3.5, 1H, NH), 6.27 (s, 1H, PhH), 6.70 (d, J = 8.0 Hz, 1H, PhH), 9.24
(s, 1H, OH), 9.33 (s, 1H, OH), 13.42 (s, 1H, SH); "C NMR (DMSO-d6, 125 MHz) §: 9.65, 47.01,
102.24, 106.01, 113.32, 131.88, 19.82, 157.03, 158.10, 165.14; IR (KBr) »: 3229, 3011, 2923, 1620, 1463,
1429, 1314, 1257, 1194, 1110 em™ ; HRMS (ESI, m/z) caled for [ C,,H,,N,0,8] (M-H)"~ 251.0608, found
251.0615

S—HSL-4-[ 2- IR L | -3-5i k- 1,2,4- =1 (3b) : KO, 2% :89% ,m.p. 196~197 C.

"H NMR (DMSO-d,, 500 MHz) §: 1.87 (s, 3H, CH,), 4.07 (d, J =3.5 Hz, 2H, CH,), 6.20 (t, J] =
4.5 Hz, 1H, NH), 6.71 (t, ] = 7.5 Hz, 1H, PhH), 6.81 (d, J = 8.0 Hz, 1H, PhH), 7.05(d, J = 7.5 Hz,
IH, PhH), 7.08 (t,J = 7.5 Hz , 1H, PhH), 9.48 (s, 1H, OH), 13.47 (s, 1H, SH); "C NMR (DMSO-d,,
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125 MHz) §:10.03, 47.32, 115.09, 118.75, 122.74, 128.92, 130.96, 153.82, 155.98, 165.47; IR (KBr) v: IR
(KBr) v: 3414, 3010, 1595, 1556, 1479, 1418, 1369, 1200, 1012 em™" ; HRMS (ESI, m/z) caled for [ C, H,,
N,0S]7(M-H) " 235.0659, found 235.0662

5-CH-4-[2-FIH R HIE ] -3-HiH-1,2,4- =M (3c) . EEA R, 7%:90%, m.p. 165~
167 °C.

'"H NMR (DMSO-d,, 500 MHz) §: 0.97 (t, ] =7.5 Hz, 3H, CH,), 2.24 (q, ] =7.5 Hz, 2H, CH,) ,
4.21 (d, J =4.5 Hz, 2H, N-CH,), 6.27 (t, ] = 4.5 Hz, 1H, NH), 6.71 (t, ] = 7.5 Hz, 1H, PhH) , 6.80
(d, J = 8.0 Hz, 1H, PhH), 7.00(d, J = 7.5 Hz, 1H, PhH), 7.10 (t, J = 7.5 Hz , 1H, PhH), 9.50 (s,
1H, OH), 13.47 (s, 1H, SH); "C NMR (DMSO-d,, 125 MHz) §: 10.03, 17.20, 47.32, 115.09, 118.75,
122.74, 128.92, 130.96, 153.82, 155.98, 165.47; IR (KBr) v»: 3237, 3005, 2923, 2854, 1573, 1510,
1483, 1467, 1435, 1266, 1231, 1104 cm™'; HRMS (ESI, m/z) caled for [ C,, H;N,08] (M-H)"
249. 0816, found 249.0812

5—(4-FZER) —4-[2-FIIFEFE R ] -3-5H-1,2,4-=m(3d) . FEE @RI, 775 . 78% , m.p.
190~192 C.

"H NMR (500 MHz-d,, DMSO) §: 2.35 (s, 3H, CH,), 4.18 (d, J = 5.5 Hz, 2H, CH,), 6.33 (t, J =
6.0 Hz, 1H, NH), 6.68 (t, J = 7.5 Hz, 1H, PhH), 6.73 (d, J = 8.0 Hz, 1H, PhH), 7.04 (d, J = 7.5 Hz, 1H,
PhH), 7.08 (d, J = 8.0 Hz, 1H, PhH), 7.24 (d, J = 8.0 Hz, 2H, PhH), 791 (d, J = 8.0 Hz, 2H, PhH),
13.92 (s, 1H, SH), 9.52 (s, IH, OH); "C NMR (DMSO-d,, 125 MHz) §: 31.15, 48.27, 115.49, 119.20, 122.51,
123.14, 127.92(2C), 129.31, 129.40(2C) , 130.81, 140.60, 149.36, 156.28, 166.73; IR (KBr) »: 3210, 3018, 2925,
1591, 1513, 1459, 1313, 1232, 1048 cm™'; HRMS (ESI, m/z) caled for [ C, HsN,0S] (M-H)~ 311.0972, found
311.0979

S—(4-GERL) —4-[2- B HIEW E L] -3-FiHE-1,2,4-=mk(3e) : B, 7%, 75% ,m.p. 204 ~
206 °C.

'"H NMR (DMSO-d,, 500 MHz) &: 4.19 (d, J = 5.5 Hz, 2H, CH,), 6.45 (1, ] = 5.0 Hz, 1H, NH) ,
6.63 (m, 2H, PhH); 6.93 (d, J = 7.5 Hz, 1H, PhH), 6.97 (t, J = 7.5 Hz, 1H, PhH), 7.45 (d, ] =
8.5 Hz, 2H, PhH), 7.94 (d, J=8.5 Hz, 2H, PhH), 9.50 (s, 1H, —-OH), 14.04 (s, 1H, -SH); “C
NMR (DMSO-d,, 125 MHz) §: 60.14, 114.87, 118.46, 121,72, 124.16, 128.23, 128.91, 129.29, 130.58,
134. 83, 148.25, 155.88, 166.45; IR (KBr) »: 3207, 3006, 2930, 1597, 1506, 1462, 1416, 1385, 1314,
1233, 1094, 1052 cm™'; HRMS (ESI, m/z) caled for [ C sH,,CIN,08] (M-H) " 331.0426, found 331.0428

S—RIH-4-[2-BHIEFH L] -3-Fi-1,2,4- =M (3f) . w6k, %K. 81%, m.p. 197 ~
198 C.

"H NMR (500 MHz, DMSO) §: 4.20 (d, J = 5.5 Hz, 2H, CH,), 6.38 (t, J = 5.5 Hz, 1H, NH),
6.65 (t, J=7.5Hz, 1H, PhH), 6.70 (d, J = 8.0 Hz, 1H, PhH), 7.03 (t, J = 7.5 Hz, 2H, PhH) , 7.42
(t, J = 7.5Hz,2H, PhH), 7.47 (t, J = 7.5 Hz, 1H, PhH), 7.98 (d, J = 7.5 Hz, 2H, PhH), 13.99 (s,
1H, SH), 9.52 (s, 1H, OH); "C NMR (125 MHz, DMSO) §: 47.68, 114.96, 118.67, 121.96, 125.39,
127.55, 128.27, 128.80, 130.39, 130.28, 148.97, 155.80, 166.39; IR (KBr) »: 3245, 3107, 2926, 2856,
1585, 1502, 1477,1451, 1406, 1347, 1282, 1219, 1156 cm™"; HRMS (ESI, m/z) caled for [ C sH,;N,08]~
(M-H) " 297.0816, found 297.0812

5-CH-4-[3-H AR -4-F AR I | -3-FiKE-1,2,4- =M (3g) AFE AR, /7% :82% ,m.p.
215~216 °C.

'"H NMR (DMSO-d,, 500 MHz) §: 1.21 (t, ] =7.5 Hz, 3H, CH,), 2.71 (q, J =7.5 Hz, 2H, CH,) ,
3.84 (s, 3H, OCH,), 4.28 (d, J =3.5 Hz, 2H, CH,), 6.35 (t, J = 5.5 Hz, 1H, NH), 6.92 (d, J=
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8.0 Hz, 1H, NH), 7.32 (d, J = 8.5 Hz, 1H, PhH), 7.46(s, 1H, PhH), 9.98 (s, 1H, OH), 13.65 (s,
IH, SH); "C NMR (DMSO-d,, 125 MHz) §: 11.03, 17.25, 47.22, 52.63, 116.09, 117.75, 121.71,
128.90, 130.56, 152.82, 155.88, 164.40; IR (KBr) »: 3258, 3005, 2926, 1585, 1501, 1476, 1451,
1405, 1282, 1156, 1074 ecm™'; HRMS (ESI, m/z) caled for [ C,,HN,0,S] (M-H)~ 279.0921, found
279.0925

S—HdE—4—[ 3- -4 R P R IE | -3 -1,2,4- =1 (3h) . FEE A, 3. 78% m.p.
212~213 C.

"H NMR (DMSO-d,, 500 MHz) §: 1.71 (t, J =7.5 Hz, 3H, CH,), 3.89 (s, 3H, OCH,), 4.58 (d, J =
3.5 Hz, 2H, CH,), 6.39 (t, J = 5.5 Hz, 1H, NH), 6.90 (d, J = 8.0 Hz, 1H, NH), 7.22 (d, J = 8.5 Hz, 1H,
PhH), 7.56(s, 1H, PhH), 9.55 (s, 1H, OH), 13.42 (s, 1H, SH); "C NMR (DMSO-d,, 125 MHz) §: 11.63,
47.22, 56.14, 116.19, 117.76, 121.74, 129.90, 130.586, 152.48, 161.86, 165.23; IR (KBr) »: 3254, 3006, 2926,
1584, 1194, 1410, 1275, 1153, 1096 cm™'; HRMS (ESI, m/z) caled for [ C,,H,;N,0,S] (M-H)~ 265.0765, found
265.0768.

2 X5tk

21 BHEUEVMHER

HEAETCIE RN T X A S—HRAR -4 8368 F -3 - i i - 1,2, 4 - =k (2) AT & %, 76
BB R IR A AR B2, TR XN R AR A iR , $hmR, WSIR AN FHOR R R HEA T 1 i ik , 245 SR R BT
FH R PR Y PR AL ASCR S i- TRLIHG , 7K — AL B 5 b B 00 PR 4 P e A 0] L B =4 S - -
- RO G -3 - Ak 1,2, 4= =0 (3) 195 BN, SR TS AL SMASOCA 18 J5E 500 EA T3 It 3 SN 1 2 0
JE SN AN T A T L e S ks R4 T , Sl S AN 58 J5 B & IR T AT RO, 5 R
2.2 BiUEWRIBIL S

Hinfb &) 5-BUC-4-F IR F L -3 41,2, 4- =R W 4584 28 TR, 1H NMR 11 MS 47
T RO DL S-FIE-4-[2,4- " R ILIE R GO | -3 -5 -1,2,4- =M (3a) NH, 76 IR 3% ,3229 em™ 40
— RIS | Ay 2 1 N=H {145 PR 3 R U004 5 3011 em ™" b AT — IR S, S S A 1 C—H e 45 B 3 W o e
2923 em™ b H B A U S0 0 Ay YR A M 6 IR B I, 1429 ~ 11620 em ™! Kb A TR IR 1 1 B4R B R S0 5 A
"H NMRH 75 §1.81 &b 30— A~ 5, Sy FE () 57 W00, 76 64.06 Ak H B — — F 0, O CH, i 71k
Wb, 7€ 89.24 Fi1 89.33 b H BB AN BRI , 43 Ry AN F8 B 1) IO TR AU, 7 613.42 Ab M 3 Ay B0 Dy 27 I
18 5T - W WS e 1 53 9 SBT3 0 A e B, AR5 W Y 43 8 -0 251,061 SEM-H ]~ 5 U A AT (TH3EE A
251.060 8) . FHUL AT AT, fb &4 3a HAT TR 2544 .

3 it

T TETEER 26T, B PR 0 PR S Y SR -3 -S4~ - 1,2, 4 =W
RS & T SR ~4—EHHEE R3-S0~ 1,2, 4 =0k I 2 1 7 2200 P B B 3 5
B -4 M -3 -5 1,2, 4 =W E A0, R TR, NMR I HRMS X7 20 B 1 2 Wt T 45
HIE . 17 53 L 076 A He L FLAT S BEINJ | 5 7  67 90 MOS SJe— FIT A A SR
(-4 F TR IE-3- 5035 1,2, 4- = IERTVERIIOH 7.

SE

[ 1] Zhang Y. Y,Zhou C H. Synthesis and activities of naphthalimide azoles as a new type of antibacterial and antifungal agents [ J].



90 e T = AL ) 2017 445 32 %

Bioorg Med Chem Lett, 2011, 21(14) . 4349-4352.

[2] Mathew V, Keshavayyab J, Vaidya V P. Heterocyclic system containing bridgehead nitrogen atom: synthesis and
pharmacological activities of some substituted 1,2 ,4—triazolo[ 3,4-b]-1,3,4—thiadiazoles [ J]. Eur J] Med Chem, 2006, 41
(9) :1048-1058.

[3] Prasad D J, Ashok M, Karegoudar P, et al. Synthesis and antimicrobial activities of some new triazolothiadiazoles bearing 4—
methylthiobenzyl moiety [ J]. Eur J] Med Chem, 2009, 44(2) :551-557.

[4] Li X, Lin Y,Yuan Y, et al. Novel efficient anticancer agents and DNA—intercalators of 1,2,3—triazol—1,8—naphthalimides
design, synthesis, and biological activity [ J]. Tetrahedron, 2011, 67(12) : 2299-2304.

[5] Grandi M D,Olson M, Prashad A S, et al. Small molecule inhibitors of HIV RT Ribonuclease H [ J]. Bioorg Med Chem Lett,
2010, 20(1) . 398-402.

[6] Shalini M, Yogeeswari P, Sriram D. Cyclization of the semicarbazone template of aryl semicarbazones: synthesis and
anticonvulsant activity of 4,5-diphenyl-2H-1,2,4~triazol-3(4H) —one [J]. Biochem Pharmacol, 2009, 63(3) :187-193.

[7] Sheng C, Zhang W, Ji H, et al. Structure—Based Optimization of Azole Antifungal Agents by CoMFA, CoMSIA, and Molecular
Docking [J]. J Med Chem, 2006, 49(8) . 2512-2525.

[8] Xiao L, Madison V, Chau A S. Three—Dimensional Models of Wild-Type and Mutated Forms of Cytochrome P450 14q—Sterol
Demethylases from Aspergillus fumigatus andCandida albicans Provide Insights into Posaconazole Binding [ J]. Antimicrob
Agents Chemother, 2004, 48(2) : 568-574.

[9] Aoyama Y, Yoshida Y. Interaction of azole antifungal agents with cytochrome P—450,,,, purified from Saccharomyces cerevisiae
microsomes [ J]. Biochem Pharmacol, 1987, 36(2) :229-235.

[10] Tanaka K, Toda F. Solvent—Free Organic Synthesis [J]. Chem Rev,2000,100 (3) . 1025-1074.

[11] Lu Y Y, Ren Z J, Cao W G, et al. Solvent - Free Synthesis of Ethyl a—Cyanocinnamate in the Presence of CaO[ J].Synth

Commun, 2004, 35(41) : 2047-2051.





