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One-Pot Synthesis of Novel 4-[(5-Aryl-1,3,4-thiadiazol-2-ylamino)-
methyl]phenol Derivatives

Liu, Hanwen™

Pei, Wenchou

Tang, Zilong

(Key Laboratory of Theoretical Chemistry and Molecular Simulation of Ministry of Education, Hunan Province College Key
Laboratory of OSAR/QSPR, Hunan University of Science and Technology, Xiangtan 411201)

Abstract A new class of 4-[(5-aryl-1,3,4-thiadiazol-2-ylamino)methyl]phenol compounds were synthesized via the nucleo-
philic addition reaction of 5-phenyl-1,3,4-thiadiazol-2-amine with 4-hydroxybenzaldehyde, dehydration and reduction of un-
saturated double bond in one-pot. This procedure has the advantages of short reaction time and simple post treatment. The
structures of the products were characterized thoroughly by NMR, IR, MS techniques and elemental analysis.

Keywords one-pot; 1,3,4-thiadiazole; reduction; synthesis

1,3,4- W8 I4eAyT AR 40 DR L ARR IR 45 W 1 B AT R A 11 5%
A R R R A KA 2 e
S RIS 32 S, RN TR BN, S R
BEZ 5k dridgh, Pl AT 2 R,
RO ol R, QO A IR ST
RIRTEEMNVE N — 2N T2, Jekh, Rk
i S AL A B A A, PR G S AT
H"] H 7%[12’13].

— BRI R N B AT BT AR, BBCR S R A R
& T A=A R AR R, AR HLA B
BN W,

BATLL 2-5 Fh-5- 77 FLWE MR AR 4-F2 500K
PR Ky J5URE, 2N/ K o 38 SR 25— 4RI B B T — &
YIAAT 1,3, 4-BE " MegE R (W ORI AE M) (Eq. 1), DAISE
P2 RE TS, IRk 2 pt S AW
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N-N (1) 110 °C, 10 min
HOOCHC’ + -l )\NHZ (2) NaBH,, CH30H, 1 h

1a~1l

aAr: 2-C|CGH4; b Ar: 3-C|CGH4; c Ar: 4-C|C6H4; d Ar: C6H5;
e Ar: 2-CH3CgHy; f Ar: 3-CH3CgHy; g Ar: 4-CH3CgHy;

h Ar: 2-CH3OCGH4; i Ar: 3-CH3OC6H4; j Ar: 4-CH3OC6H4;
k Ar: 4-BrCgHy; 1 Ar: 4-CF3CgH4
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1 SKIEERS
1.1 RAFI G

P RFIE A oA, BREEN UL AN, AZAbHEE
BAF ;B 55005 F Yanaco MPS00 Y2 B0 s il s A (it
FERKZIE); JG#5HTH Elementar varioel JT25 73 HT1X;
IR %/ Nicolret 5-DX % FT-IR ZLAMGIEAX(KBr 1 ));
¥l % FH Bruker AV-II 500 MHz NMR {#43l3:8(TMS
AR, SRR Finnigan LCQ Advantage MAX Jfiilk
1.
1.2 HEfk 2-F8-5-1F 51,3 4-EHWEEK

KEEPAR 1a~11 (5 LR L Bq. 2. BHURK
FZ(0.1 mol). ZIEMMKO.1 g, 0.1 mol )PLJ 25 mL
POCL; ‘& T4 [l & R Fem, /2 75 C
PRI 30 min. AEIE =0, EREBR TSI
110 mL 7K, ZRJG A naE 110 CRISE N 4 h, #E
AE. F 50% KOH % 42 pH=S8, #1H [k, 23k
JE, LM LE R, UL 83%~95% SRR S 2-F FE-5-4%
H-1,3,4-WE M (La~10). Jr £ o ) A 1 38t o 4 40 R0
M SCER[17]— 5

N-N
H
POCI B
ArCOOH + HZN/NTNHZ s, Ar/ks)\NHz @)

S 1a~ 1l

a Ar: 2-CICgHy; b Ar: 3-CICgHy; ¢ Ar: 4-CICgHy; d Ar: CgHs;

e Ar: 2-CH3CgHy; f, 3-CH3CgHy; g Ar: 4-CH3CgHy;

h Ar: 2-CH30CgHy; i Ar: 3-CH30CgHy; j Ar: 4-CH30CgH,;

k Ar: 4-BrCgHy; | 4-CF3CgH,4

1.3 1.34-(5-FE-1,34- B M-2-FHE)KEIIE K

7 100 mL 5 LB, AR HIE(16.7 g,
0.1 mol)Fl 2-24F&-5-75 3E-1,3,4-E M (1a~11) 0.1 mol,
76110 CHEFER Y 30 min, AHIE i, I 50 mL
B, AP AR, 750 C 4o 3 IImAIE i
B90.11 mol, HEFESM 1 h, fhyE, IV ZmEVER 3 Ik
K, 13774 2a~21.
4-(5-AB A TRHE-1,3,4-18 251 FI K5 2K ) (2a): YK

E69%, A4, mp. 237~238 C; 'H NMR
(DMSO-d, 500 MHz) 6: 4.43 (d, J=5.0 Hz, 2H, CH,),
6.75 (d, J=8.0 Hz, 2H), 7.21 (d, J=8.0 Hz, 2H), 7.47 (t,
J=4.0 Hz, 2H), 7.62 (d, J=6.5 Hz, 1H), 8.38 (t, J=5.0
Hz, 1H, NH), 9.40 (s, 1H, OH); *C NMR (DMSO-dj, 125
MHz) §: 47.8, 115.2, 127.7, 128.5, 129.1, 129.5, 130.4,
130.5,131.0, 151.3, 156.7, 169.9; IR (KBr) v: 3334.9,
1612.2, 1514.9, 1351.2 cm™ '; ESI MS m/z: 318; [M+H]".
Anal. calcd for CsH;,CIN;OS: C 56.69, H 3.81, N 13.22;
found C 56.55, H 3.68, N 13.11.
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A-(5-1A) GUARRE-1,3,4- 158 — 252 T L) 2K (2b): Y
E70%, AG A, mp. 229~232 'C; 'H NMR
(DMSO-ds, 500 MHz) J: 4.41 (d, J=3.5 Hz, 2H, CH,),
6.75 (d, J=8.0 Hz, 2H, CH,), 7.20 (d, J=8.5 Hz, 2H),
7.47~7.50 (m, 2H), 7.67~7.71 (m, 1H), 7.80 (s, 1H),
8.46 (t, J=4.5 Hz, 1H, NH), 9.38 (s, 1H, OH); *C NMR
(DMSO-ds, 125 MHz) d: 47.9, 115.2, 125.1, 125.5, 128.4,
129.2, 129.4, 131.1, 132.8, 133.9, 154.5, 156.7, 168.9; IR
(KBr) v: 3451.8, 3223.9, 1608.2, 1513.7, 1365.3 cm ™ '; MS
m/z: 318 [M+H] . Anal. caled for C;sH;,CIN;OS: C
56.69, H 3.81, N 13.22; found C 56.78, H 3.70, N 13.40.

4-(5-XF IR HE-1,3,4- 1 25 L) KBy (2¢): U
K 70%, AGEAE. mp. 197~199 C; 'H NMR
(DMSO-d,, 500 MHz) §: 4.40 (d, J=5.5 Hz, 2H, CH,),
6.74 (d, J=8.5 Hz, 2H), 7.19 (d, J=8.0 Hz, 2H), 7.53 (d,
J=17.5 Hz, 2H), 7.76 (d, J=7.0 Hz, 2H), 8.40 (t, J=5.5
Hz, 1H, NH), 9.32 (s, 1H, OH); °C NMR (DMSO-dj, 125
MHz) §: 47.8, 116.2, 128.9, 129.5, 130.2, 130.7, 135.1,
129.5, 155.8, 157.7 169.7; IR (KBr) v: 3450.8, 3213.9,
1614.1, 1513.8, 1356.9 cm '; MS m/z: 318. [M+H]".
Anal. caled for C;sH;,CIN;0S: C 56.69, H 3.81, N 13.22;
found C 56.42, H 3.69, N 13.31.

4-(5-FK 1,3, 4- 1 2B IR R 2d): iR
77%, % 3 [E A . mp. 231 ~233 C; 'H NMR
(DMSO-ds, 500 MHz) J: 4.40 (d, J=3.5 Hz, 2H, CH,),
6.75 (d, J=8.5 Hz, 2H), 7.20 (d, J=8.5 Hz, 2H), 7.41~
7.48 (m, 3H), 7.75 (d, J=6.5 Hz, 2H), 8.34 (t, J=5.5 Hz,
1H, NH), 9.38 (s, 1H, OH); *C NMR (DMSO-d;, 125
MHz) o: 47.8, 115.2, 126.3, 128.5, 129.1, 129.2, 129.7,
130.9, 156.0, 156.7, 168.4; IR (KBr) v: 3472.4, 3277.5,
16112, 1517.3, 1352.5 cm™'; MS m/z: 284 [M+H]".
Anal. calcd for C;sH;3sN;0S: C 63.58, H 4.62, N 14.83;
found C 63.39, H 4.55, N 14.74.

A-(5-A% L IR HE-1,3,4- 08 M2 FF 3L ) AT (2e):
WeE 79%, EGE K. mp. 219~220 C; 'H NMR
(DMSO-dj, 500 MHz) 6: 2.48 (s, 3H, CH3), 4.40 (d, J=4.0
Hz, 2H, CH,), 6.76 (d, J=7.0 Hz, 2H), 7.22 (d, J=7.5 Hz,
2H), 7.29 (s, 1H), 7.34 (s, 2H), 7.52 (d, J=7.0 Hz, 2H),
8.29 (t, J=6.0 Hz, 1H, NH), 9.40 (s, 1H, OH); *C NMR
(DMSO-d,, 125 MHz) d: 21.2, 48.2, 115.1, 126.7, 129.1,
129.6, 130.3 (2C), 131.8 (2C), 136.4, 155.8, 157.1, 169.1;
IR (KBr) v: 3346.9, 1612.1, 1515.3, 1377.8 cm ™ '; MS m/z:
298 [M—+H]". Anal. caled for C;¢H;sN;0S: C 64.62, H
5.08, N 14.13; found C 64.50, H 5.14, N 14.31.

4-(5-[0) FE R AR 31,3 ,4- 108 — -2 1 3 ) SR 1)y (21):
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W 79%, WEGOEE. mp. 217~219 C; 'H NMR
(DMSO-d, 500 MHz) 6: 2.35 (s, 3H, CH3), 4.40 (d, J=4.0
Hz, 2H, CH,), 6.75 (d, J=7.0 Hz, 2H), 7.20 (d, J=8.0 Hz,
2H), 7.25 (d, J=7.5 Hz, 1H), 7.35 (t, J=7.5 Hz, 1H), 7.55
(d, J=8.0 Hz, 2H), 8.31 (t, J=5.5 Hz, 1H, NH), 9.37 (s,
1H, OH); *C NMR (DMSO-d,, 125 MHz) : 20.9, 47.9,
115.2, 123.6, 126.8, 128.6, 129.1, 129.2, 130.4, 130.9,
138.5, 156.2, 156.7, 168.3; IR (KBr) v: 3466.3, 3211.5,
1614.6, 1514.9, 13562 cm™'; MS m/z: 298 [M+H]".
Anal. calcd for Ci¢H;sN;OS: C 64.62, H 5.08, N 14.13;
found C 64.76, H 5.00, N 14.25.

4-(5-5F FA L 2R KL 1,3 4- 08 25 G ) 2K 3 (2g):
R 82%, A 4K, mp.: 225~227 ‘C; 'H NMR
(DMSO-d, 500 MHz) 6: 2.34 (s, 3H, CH3), 4.40 (d, J=4.5
Hz, 2H, CH,), 6.74 (d, J=8.0 Hz, 2H), 7.20 (d, J=8.0 Hz,
2H), 7.28 (t, J=7.5 Hz, 2H), 7.64 (d, J=7.0 Hz, 2H), 8.30
(t, J=5.5 Hz, 1H, NH), 9.39 (s, 1H, OH); *C NMR
(DMSO-d,, 125 MHz) d: 20.9, 47.8, 115.1, 126.3, 128.2,
128.6, 129.1, 129.7, 139.4, 156.1, 156.6, 168.1; IR (KBr)
v: 3450.6, 3212.1, 1581.4, 1515.1, 1357.4 cm™'; MS m/z:
298 [M+H]". Anal. caled for C;H,sN;OS: C 64.62, H
5.08, N 14.13; found C 64.71, H 4.93, N 14.19.

4-(5-408 P AR R TR R 1,3, 4- 18— I 2 G, FT L) S Py
(2h): o F 86%, ik alE k. mp. 253~255 C; 'H
NMR (DMSO-ds, 500 MHz) §: 2.35 (s, 3H, OCH3), 4.40
(d, J=3.5 Hz, 2H, CH,), 6.75 (d, J=7.5 Hz, 2H), 7.20 (d,
J=17.5 Hz, 2H), 7.25 (d, J=7.0 Hz, 1H), 7.35 (t, J=7.0
Hz, 1H), 7.56 (d, J=10 Hz, 2H), 8.33 (t, J=5.5 Hz, 1H,
NH), 9.40 (s, 1H, OH); *C NMR (DMSO-d,, 125 MHz) §:
20.9, 47.8, 115.2, 123.5, 126.8, 128.5, 129.1, 130.3, 130.8,
138.5, 156.2, 156.7, 168.3; IR (KBr) v: 3429.9, 3215.0,
1596.4, 1497.5, 1356.6 cm '; MS m/z: 314 [M+H]".
Anal. caled for C;4HsN;O,S: C 61.32, H 4.82, N 13.41;
found C 61.45, H 4.68, N 13.55.

4-(5- A) F AR R O R 1 1,3,4- 18— I -2 G, FT L) S Py
(2i): WE 88%, W k. mp. 207~209 C; 'H
NMR (DMSO-ds, 500 MHz) §: 3.17 (s, 3H, OCH3), 4.40
(d, J=5.5 Hz, 2H, CH,), 6.75 (d, J=8.5 Hz, 2H), 7.00~
7.02 (m, 1H), 7.20 (d, J=8.0 Hz, 1H), 7.29 (d, J=10.5
Hz, 2H), 7.39 (t, J=8.0 Hz, 1H), 8.38 (t, J=5.5 Hz, 1H,
NH), 9.40 (s, 1H, OH); *C NMR (DMSO-d;, 125 MHz) §:
47.8,55.3,110.9, 115.1, 115.5, 119.0, 128.5, 129.4, 130.3,
132.1, 155.8, 156.6, 159.6, 168.5; IR (KBr) v: 3444.1,
3207.4, 1606.7, 1513.2, 1355.9 cm™'; MS m/z: 314 [M+
H]+. Anal. caled for C;gHisN;O0,S: C 61.32, H 4.82, N
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13.41; found C 61.21, H 4.71, N 13.50.

4-(5- 0 AR DR 21,3 4- T8 — I 2 10 6L ) 4 1y
2)): WFE 90%, W EE K. mp. 225~227 C; 'H
NMR (DMSO-ds, 500 MHz) §: 3.34 (s, 3H, OCH3), 4.39
(d, J=3.5 Hz, 2H, CH,), 6.73~6.75 (m, 2H), 7.00~7.03
(m, 2H), 7.20 (d, J=8.5 Hz, 2H), 7.68~7.70 (m, 2H),
8.23 (t, J=5.5 Hz, 1H, NH), 9.38 (s, 1H, OH); *C NMR
(DMSO-ds, 125 MHz) ¢: 47.8, 55.3, 114.5, 115.1, 123.5,
127.8, 128.5, 129.0, 155.9, 156.6, 160.3, 167.8; IR (KBr)
v: 3465.9, 3252.4, 1608.9, 1512.7, 1346.5 cm™ '; MS m/z:
314 [M+H]+. Anal. caled for Ci¢HsN3;0,S: C 61.32, H
4.82,N 13.41; found C 61.50, H 4.78, N 13.35.

4-(5-FIRIRFE-1,3,4-E 25 FIE) KMy (2K): Ik
K 82%, WE{AHE K. m.p. 244 'C; "H NMR (DMSO-d;,
500 MHz) d: 4.43 (d, J=4.5 Hz, 2H, CH,), 6.77 (d, J=8.0
Hz, 2H), 7.22 (d, J=8.5 Hz, 2H), 7.69~7.70 (m, 4H),
8.43 (t, J=5.5 Hz, 1H, NH), 9.43 (s, 1H, OH); *C NMR
(DMSO-ds, 125 MHz) J: 47.8, 115.1, 122.7, 128.0, 129.1,
130.0, 132.0, 154.8, 156.6, 168.6; IR (KBr) v: 3213.9,
3103.4, 1613.9, 1512.7, 1355.4 cm™'; MS m/z: 362 [M+
H]". Anal. caled for C;sH,BrN;0S: C 49.73, H 3.34, N
11.60; found C 49.89, H 3.45, N 11.39.

A=(5-Rof = J T L IR HE-1,3,4- 188 — M- 5 L) A 1y
@) WE 68%, Gk, mp. 193~196 C; 'H
NMR (DMSO-d,, 500 MHz) &: 4.43 (d, J=4.0 Hz, 2H,
CH,), 6.76 (d, J=17.5 Hz, 2H), 7.22 (d, J=7.5 Hz, 2H),
7.83 (d, J=7.5 Hz, 2H), 7.97 (d, J=6.0 Hz, 2H), 8.53 (t,
J=5.5 Hz, 1H, NH), 942 (s, 1H, OH); “C NMR
(DMSO-ds, 125 MHz) &: 47.8, 115.1, 122.9, 125.0, 126.8,
128.3, 129.1, 134.5, 154.4, 156.7, 169.1; IR (KBr) v:
3393.2,3199.1, 1613.0, 1514.2, 1329.4 cm™'; MS m/z: 352
[M+H]". Anal. calcd for C;¢H,F5N;0S: C 54.70, H 3.44,
N 11.96; found C 54.48, H 3.41, N 12.23.

2 #R5HE
21 B EUHEK
2-BHE-5-05 31,3, 4-WE RS ) 1la~11 552
FEOR P20 N BB K s N 15 21 8 =4, M= &
o3 B E I I AL B R AR N IR RS 2 B b= 4-(5-
75 HE-1,3,4-WE -2 50 R Ky (2a~21). JiE KB 1L
YA RO UL LA RSN BT AR S
Rt F R B e 5 7 A= RS Tk 1 ek R SR TG R 4
PR IEAT, W8 A B H bR =) 4-(5-752-1,3,4- 8
M- 22 FF 30 2Ry TR AL 2 LA AR JEAT o e e 7K I
I I ey, TR 0 (R s N N ()RR 4 (R 1), itk
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Hb, 2-EHE-5-77 FE-1,3,4-ME M IR XS H AR 1)
WA LR, W IR SRR b it vy I PR AR
1 TR TR RO A R ORI AE R IR (AN R 37
BN, ROV AT R R > A7 > 4R AL

B BRI (505 01,3, 4 2 )
7]
Table 1  One-pot synthesis of 4-[(5-aryl-1,3,4-thiadiazol-

2-ylamino)methyl]phenols

Product R M0 7
Method A¢ Method B
2a 2-Cl-C¢Hy 45 69
2b 3-Cl-C¢Hy 47 70
2¢ 4-Cl-C¢Hy 48 70
2d CeHs 56 77
2e 2-CH;-CeH, 58 79
2 3-CH;-CgH, 59 79
2¢  4-CHy-C¢H, 60 82
2h  2-CH;0-CgH, 66 86
2i 3-CH;0-CH, 67 88
2 4-CH;0-C¢H, 69 90
2k 4-Br-C4Hy 53 82
21 4-CF;-CgH, 45 68

¢ Using ethanol as solvent in nucleophilic addition/dehydration step, total
reaction time: 3 h; ~ no solvent was used in nucleophilic addition/dehydration
step, total reaction time: 70 min.

22 BHERUEYBRILES

HARF=)Z il . Je# 5001 NMR AT IR W5 1 4
SEEERE, BRCAF ) 2a W BIREAT b, JLBIISAL. fE)R
T, m/z 318 A B EL— AN, IR T H bR 7 1)
BEAS B I [MA+H] . 76 IR 3%, 78 3334 cm ™'
HIL—ATE i, 2Ky O—H fh4EdRzhié. 74 'H
NMR i 1, 6 4.43 [0 A J& 115 S0RTEE 1 0 R
MESE T, 5 6.75~8.88 LI 8 N ARINA, 6 8.38 [f] =3
TS T NH, 6 9.40 [¥1 58 () Bl iy A 7 PC
NMR H, 5%&AHIE R LI 6 47.8.
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