% *ﬂs {t % DOI: 10.6023/cjoc1202201

WRiIL

Chinese Journal of Organic Chemistry

ARTICLE

2 1,2,4-=MF0 1,3, 4-12 _ MAREBA R 1L S A S R B Gh i R AL
kX TrE X O ERAEA BEHR

OB RZEAZE S 0 F T RR2ERBE M 450052)

ITHET

WE /£ KOH ¥, 77 THLIFQ2) 5 CSy B Eh 3; AR5 3 ARG IHMEI T L3 e, BUL IR 3-5idk-4-2(
He-5-HE-AH-1,2,4- = M- LIRIIE6), 6 755 CS, 1A Al &) 5-(4-580k-5-FHE-4H-1,2,4- = M-3-i e HE)-1,3,4-
D RE(T), T 7 I ISR VA AL AT~ A6, 53 MRS KA 4 BL~B1S. HER LA
L5492 'HNMR, C NMR, IR, MS 5 HRMS i 45 #4.

SCHEIE 1,2,4- M 1,3,4-HE W Bk

Synthesis and Structure Characterization of Sulfur Ethers Containing
1,2,4-Triazole and 1,3,4-Oxadiazole

Yu, Zhiran

Dong, Baodong Liao, Xincheng™
(College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450052)

Wang, Haiwei Zhu, Wenjuan Li, Jing

Abstract Compound 3 was prepared by reaction of benzohydrazide (2) with CS, in the presence of KOH as solvent. This
compound converted to (4-amino-5-phenyl-4H-1,2,4-triazol-3-ylsulfanyl)-acetic acid hydrazide (6) by the reactions of cycliza-
tion, substitution and hydrazinolysis in the presence of hydrazine hydrate. Then 5-(4-amino-5-phenyl-4H-1,2,4-triazol-
3-ylsulfanylmethyl)-1,3,4-oxadiazole-2-thiol (7) were obtained by a refluence of compound 6 with CS,. This intermediate
reacted with several substituted-benzyl chloride to afford a series of new derivatives A1~A6; in the meantime, reacted with
several substituted-benzaldehyde to afford a series of new derivatives B1~B15. The structures of new products were charac-

terized by means of "H NMR, *C NMR, IR, MS or HRMS techniques.

Keywords 1,2,4-triazole; 1,3,4-oxadiazole; sulfur ether
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B1: R? = CgHs,

A1: R" = 3-CH3CgHy,

A2: R' = 4-CH3CgH,,

A3: R" = 2-CH3CgHy,
A4:R' = CH;,

A5: R" = CH,COOCH,CHj,
A6: R = CgHs,

B9: R? = 2,3-(CH30),CgHs,
B10: R? = 2,4-(CH30),CgH3,
B11: R? = 2,4,6-(CH30)3CgH,
B12: R? = C4H,S,

B13: R? = 2,4-Cl,CgHs,

B14: R? = 2,6-Cl,CgH3,

B15: R? = 3,4-Cl,CgHj

B2: R? = 4-BrCgH,,
B3: R? = 4-NO,CgH,,
B4: R? = 3-NO,CgH,,
B5: R? = 2-NO,CgHj,
B6: R? = 4-FCgH,,

B7: R? = 4-CICgH,,
B8: R? = 4-CH;0C4H,,

Scheme 1
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1.2 FHEPEE()HEK

FH 2 2% SCHR[9] A A B 32 T4 2 PR I PR IR A G £
THPRAAR.
1.3 FHEMQ)BIEM

122 SCHR[ IR 7 V2645 25 FR BRI R (1 6
WRERAK 25.0 g, 722 91.9%, m.p. 113~114 ‘CCCHk{E!
112~114 C).
1.4 $HEL 3 B9HI&

HH 225 SCHR (120100 & 17 705 45 B0 36 A 3 €6 8] 4,
8, M EERAT T —
15 3-FHRAFH5FHE124-1=HA)EK

B 225 SRR, 12]006 O EHIA 3-05 55-4- 2 0-
5-5i3-1,2,4-28 =M FTERYR 16.1 g, 773 83.9%. m.p.
201~203 CCCHRE!: 203~204 C).
1.6 2-3-FHA-TH124-H=W)HEEZE TEE(5)
BIE B

FREL14.4 g (0.075 mol) 4F13 g (0.075 mol)Z 5 AL
1250 mLESHH, I/KZ100 mL, BEFEEAR, EUKK
W8 12 mL (0.1 mol)& 418 LEEAI20 mL 21
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HIRGW, 293 hilos, =WMiFERN4~5 h, A e
AR, FhIE, JEURKIE3IR, K CREELS 5, 5
AR RS 13.6 g, 72%79.6%. m.p. 201~203 “C 3Lk
151%1: 203~204 C).
1.7 3-HEA-FEH-5-FEEK-AH124-=
(6)BYA R

FRIX 10.82 g (0.04 mol) 5 F-Heiffi, IMAZ) 80 mL
I, SRR, VKK RN 80% /K4 i (p=1.032
g/em ™, 50.06 g/mol) 12 mL, [AI 6 h, JiE2: B,
A HIEE i, BhE, JEDTH K R A S R R
h6a 6.9 g "% 65.3%; mp. 168~170 CCrihka™:
166~167 C).
1.8 5-(4-@E-5-FH-4H124-=
1,3,4-1E — W -2-TEE(7) R A AL

FREL 2.64 g (0.01 mol) 6, N 0.84 g (0.015 mol)=
FALTIRI 30 mL AW, HFEEME. =il PN 2 mL
cs2 (1) L EER 10 mL, £ 0.5 h 58, MFRER 7 h, [

ST, WEEIMAER, BREEINUKOK T, H R
ﬁ pH % 3~4, 7 AMyUEER, FEnmiE, g
HlE/DMF (V/V=3/1)E 45k, 3 ashRinfk 7 2.2 g,
P 71.9%. mp. 192~194 ‘C; 'H NMR (CDCls, 400
MHz) §: 14.52 (s, 1H, SH), 8.01~7.99 (m, 2H, Ph-H),

- 7, B Bk i

M -3- 7% T & )-
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7.53~7.62 (m, 3H, Ph-H), 6.25 (s, 2H, NH,), 4.56 (s, 2H,
CH,), 4.42 (s, 2H, CH,); *C NMR (CDCls, 400 MHz) ¢:
178.35, 161.19, 154.89, 152.02, 130.41, 129.05, 128.29,
126.90, 25.54; 3C-dept135 NMR (CDCls, 400 MHz) o:
130.42, 129.45, 128.30, 25.53; IR (KBr) v: 3030, 2938,
2572, 1610, 1501, 1475, 1340, 1138, 936, 771, 707 cm " ';
ESI-MS m/z: 307.1 [M+H]", 329.1 [M+Na]'; HRMS
caled for C;;H;NsOS, [M—|—H]+ 307.0436, found
307.0432.

1.9 3-(5-FH-134-IE M- 2-EAEFHE)5-FKE-4-
BRE-4H-1,2,4- = (A1)BIE K

FREL 0.2 gt &M 7, IG5 0.02611 g, 7K 15
mL, FEPEERAE, VKK R INE 0.18 mL [i] SR &K
W 2 mL, ST AU, whok, JEYEHIG
K PR 2 A T ERIR AR AL, A2~ A6 FIEBUTVE
4.

Al 735 81%, HEEMREE. mp. 176~181 C;
'H NMR (CDCls, 400 MHz) J: 8.32 (d, J=7.4 Hz, 2H,
Ph-H), 7.57~7.52 (m, 3H, Ph-H), 7.29 (s, 3H, Ph-H),
7.16~7.14 (m, 1H, Ph-H), 4.54 (s, 2H, NH,), 3.50 (s, 4H,
CH,), 2.36 (s, 3H, CHs); *C NMR (CDCls, 400 MHz) ¢:
166.13, 138.80, 134.25, 130.42, 129.88, 129.27, 128.91,
128.86, 126.39, 126.20, 125.60 50.81, 38.39, 21.36; IR
(KBr) v: 3036, 2965, 1526, 1436, 1408, 1368, 1286, 1116,
991, 791, 706 cm '; ESI-MS m/z: 411.1 [M+H]", 433.1
[M+Na]"; HRMS caled for CoH;oNsOS, [M+H]"
411.1062, found 411.1059.

A2: PR 74%, KAMEEA mp. 133~135 C; 'H
NMR (CDCls, 400 MHz) o: 8.05~8.04 (m, 2H, Ph-H),
7.47~7.34 (m, 3H, Ph-H), 7.28~7.11 (m, 4H, Ph-H), 5.48
(s, 2H, NH,), 4.40~4.38 (s, 2H, CH,), 3.99 (s, 2H, CH,),
2.32 (s, 3H, CH;); *C NMR (CDCls, 400 MHz) §: 165.60,
164.47, 138.07, 131.98, 130.38, 129.51, 129.08, 129.00,
128.59, 128.37, 126.36, 125.99, 36.57, 28.07, 21.15; IR
(KBr) v: 3338, 3184, 1584, 1481, 1451, 1207, 1156, 977,
747, 722 ecm”'; ESI-MS m/z: 411.1 [M—+H]", 433.1 [M+
Na]"; HRMS calcd for CoHoNgOS, [M+H]" 411.1062,
found 411.1059.

A3: PR 81%, HERA. mp. 119~122 C; 'H
NMR (CDCl;, 400 MHz) o: 8.31~8.05 (m, 2H, Ph-H),
7.47~7.40 (m, 3H, Ph-H), 7.34 (d, J=7.6 Hz, 1H, Ph-H),
7.43~7.13 (m, 3H, Ph-H), 5.47 (s, 2H, NH,), 4.45 (s, 2H,
CH,), 4.42 (s, 2H, CH,), 2.40 (s, 3H, CH;); *C NMR
(CDCl;, 400 MHz) 0: 165.62, 164.52, 155.01, 137.12,
132.57, 130.78, 130.40, 130.24, 128.66, 128.38, 126.42,
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126.39, 126.01, 35.11, 28.22, 19.17; IR (KBr) v: 3317,
3193, 1579, 1480, 1456, 1407, 1200, 1152, 966, 770, 729
ecm '; ESI-MS m/z: 411.1 [M+H]", 433.1 [M+Na]".
HRMS calcd for CoH;9NzOS, [M—|—H]+ 411.1062, found
411.1059.

Ad: PR 84%, TR mp. 161~163 C; 'H
NMR (CDCl;, 400 MHz) o: 8.05~8.03 (m, 2H, Ph-H),
7.47~7.45 (m, 3H, Ph-H), 5.46 (s, 2H, NH,), 4.42 (s, 2H,
CH,), 4.42 (s, 2H, CH,), 2.66 (s, 3H, CH;); *C NMR
(CDCls, 400 MHz) J: 166.65, 164.52, 130.30, 128.33,
128.16, 126.31, 126.17, 28,16, 14.52; "C-dept135NMR
(CDCls, 400 MHz) 6: 125.55, 123.82, 123.58, 23.41, 9.77;
IR (KBr) v: 3248, 3116, 1579, 1479, 1453, 1321, 1146,
974, 767, 693 cm '; ESI-MS m/z: 321.1 [M+H]", 343.1
[M+Na]". HRMS caled for C;,H;3N,OS, [M+H]"
321.0592, found 321.0590.

AS: FEER 77.3%, EEEPIREE. mp. 156~157 C;
'H NMR (CDCl;, 400 MHz) 0: 8.05~8.03 (m, 2H, Ph-H),
7.52~7.46 (m, 3H, Ph-H), 5.48 (s, 2H, NH,), 4.42 (s, 2H,
SCH,), 4.20 (q, J=10.6 Hz, 2H, CH,CHj3), 3.99 (s, 2H,
CH,CO), 1.27 (t, J=7.1 Hz, 3H, CH;); °*C NMR (CDCl;,
400 MHz) 0: 167.34, 164.86, 164.51, 130.44, 128.92,
128.62, 128.37, 126.25, 125.86, 67.99, 62.53, 34.21, 27.93,
25.61, 14.06; IR (KBr) v: 2981, 2934, 1734, 1561, 1487,
1473, 1190, 782, 706 cm™'; ESI-MS m/z: 393.0 [M+H]",
415.0 [M+Na] . HRMS calcd for C;sH,7N405S, [M+H]"
393.0804, found 393.0800.

A6: RET79.8%, MR mp. 171~172 C; 'H
NMR (CDCl;, 400 MHz) o: 8.07~8.05 (m, 2H, Ph-H),
7.55~7.48 (m, 2H, Ph-H), 7.40 (s, 1H, Ph-H), 7.38~7.34
(m, 2H, Ph-H), 7.33 (s, 1H, Ph-H), 7.30 (d, J=9.1Hz, 2H,
Ph-H), 5.46 (s, 2H, NH,), 4.42 (s, 2H, SCH,Ph), 4.41 (s,
2H, SCH,); “C NMR (CDClLy, 400 MHz) &: 165.54,
164.52, 135.09, 130.51, 129.14, 129.10, 129.00, 128.90,
128.84, 128.64, 128.43, 128.20,3 6.74, 28.21; IR (KBr) v:
3303, 3170, 1578, 1478, 1454, 1153, 767, 693 cm ';
ESI-MS m/z: 397.0 [M+H]", 419.0 [M+Na]". HRMS
caled for C;gH;7N¢OS, [M + H] "~ 397.0905, found
397.0903.

1.10 5-4-FEEFE-S5-FE-A4H-1,24-=W-3-FkE)-
1,3,4-18 M -2-FB5(B1) B A B

FREL 0.2 g (b & 7, IIAKHEEZ) 0.1 g, I L%
15 mL, JUAREI 1.5 he AN H VA, HhaE, JE0FH
f/DMF (V/V=2/1)HE 454 A el & B1, B2~B15
AT 15
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B1: 723 85%, KA A mp. 165~167 C; 'H
NMR (DMSO-d,, 400 MHz) 6: 14.52 (s, 1H, SH), 9.72 (s,
1H, N=CH), 7.66~7.60 (m, 2H, Ph-H), 7.58~7.56 (m,
2H, Ph-H), 7.55~7.53 (m, 2H, Ph-H), 7.53~7.52 (m, 2H,
Ph-H), 7.51 (d, J=1.6 Hz, 2H, Ph-H), 4.46 (s, 2H, CH,);
BC NMR (DMSO-ds, 400 MHz) d: 178.41, 170.28,
167.39, 162.84, 160.66, 134.01, 129.80, 129.72, 129.33,
129.19, 128.72, 128.339, 27.867; IR (KBr) v: 3056, 2737,
1572, 1541, 1451, 1339, 1159, 937, 757, 687 cm™'; ESI-
MS m/z: 395.1 [M+H]", 417.1 [M+Na]'. HRMS calcd
for C15H;sN4OS, [M+H]" 395.0749, found 395.0745.

B2: 7 # 79%, WELLEEPIREA. mp. 205~208 C;
'H NMR (DMSO-d,, 400 MHz) J: 14.49 (s, 1H, SH), 8.89
(s, 1H, N=CH), 7.87~7.79 (m, 6H, Ph-H), 7.53~7.51
(m, 3H, Ph-H), 4.44 (s, 2H, CH,); *C NMR (DMSO-d,
400 MHz) 6: 178.38, 169.08, 160.64, 151.83, 145.01,
132.95, 131.44, 130.91, 130.72, 129.35, 128.37, 127.88,
126.56, 27.97; IR (KBr) v: 3032, 2564, 1586, 1504, 1460,
1341, 1134, 937, 775, 696 cm™'; ESI-MS m/z: 473.0 [M+
H]', 495.0 [M+Na]'. HRMS calcd for C;5H;4,BrNOS,
472.9854, found 472.9853.

B3: 73 70%, EH O A mp. 242~244 C; 'H
NMR (DMSO-ds, 400 MHz) d: 14.36 (s, 1H, SH), 10.07
(s, 1H, N=CH), 8.39 (s, 1H, Ph-H), 8.37 (s, 1H, Ph-H),
8.16 (s, 1H, Ph-H), 8.14 (s, 1H, Ph-H), 7.72 (d, J=5.8 Hz,
2H, Ph-H), 7.56 (s, 3H, Ph-H), 4.122 (s, 2H, CH,); "*C
NMR (DMSO-ds, 400 MHz) J: 163.87, 162.77, 150.08,
149.36, 138.29, 131.29, 130.27, 129.23, 128.88, 125.73,
124.79; IR (KBr) v: 3110, 2736, 1517, 1500, 1446, 1347,
1270, 964, 765, 685 cm '; ESI-MS m/z: 440.1 [M+H]",
462.3 [M+Na]". HRMS calcd for C;sH4N;05S, [M+H]"
440.0600, found 440.0598.

B4: 7% 84%, with kAR, mp. 213~215 C;
'"H NMR (DMSO-d,, 400 MHz) 6: 14.32 (s, 1H, SH),
10.05 (s, 1H, N=CH), 8.65 (s, 1H, Ph-H), 8.44 (dd,
J=1.4, 1.5 Hz, 1H, Ph-H), 8.33 (d, J=7.8 Hz, 1H, Ph-H),
7.89~7.83 (m, 3H, Ph-H), 7.57~7.54 (m, 3H, Ph-H), 3.26
(s, 2H, CH,); *C NMR (DMSO-ds, 400 MHz) 6: 164.89,
162.83, 150.96, 150.39, 149.29, 148.79, 134.92, 134.014,
131.44, 131.28, 129.21, 128.86, 127.35, 125.75, 123.39,
27.876; "C-dept135 NMR (DMSO-ds, 400 MHz) o:
164.20, 134.92, 131.44, 131.28, 129.21, 128.86, 127.36,
123.40, 27.88; IR (KBr) v: 3111, 2778, 1539, 1483, 1448,
1351, 1219, 973, 785, 717 cm '; ESI-MS m/z: 440.1 [M+
H]", 462.3 [M+Na]". HRMS caled for C;sH;sN;0:S,
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[M+H]" 440.0599, found 440.0598.

B5: ;5 88%, AR, mp. 215~217 C; 'H
NMR (DMSO-ds, 400 MHz) 6: 14.32 (s, 1H, SH), 10.52
(s, IH, N=CH), 8.19 (dd, /=12, 1.4 Hz, 1H, Ph-H), 8.10
(dd, J=1.5, 1.4 Hz, 1H, Ph-H), 7.90~7.84 (m, 4H, Ph-H),
7.56~7.53 (m, 3H, Ph-H), 3.17 (s, 2H, CH,); *C NMR
(DMSO-d,, 400 MHz) 6: 163.77, 162.82, 160.96, 150.19,
149.56, 149.25, 134.62, 133.60, 131.24, 129.52, 129.16,
129.03, 126.97, 125.72, 125.42, 27.88; *C-dept135 NMR
(DMSO-d,, 400 MHz) 6: 160.97, 134.62, 133.60, 131.24,
129.52, 129.16, 129.03, 125.42, 27.88; IR (KBr) v: 3105,
2754, 1600, 1528, 1447, 1341, 1158, 971, 770, 688 cm ';
ESI-MS m/z: 440.1 [M+H]", 462.3 [M+Na]'. HRMS
caled for C15H 4N;0;5S, 440.0599, found 440.0598.

B6: /=% 80.5%, vRICA[E A, mp. 205~208 C;
'H NMR (DMSO-d, 400 MHz) 0: 14.49 (s, 1H, SH), 8.89
(s, 1H, N=CH), 8.02~7.98 (m, 2H, Ph-H), 7.85 (d, J=
3.6 Hz, 2H, Ph-H), 7.51 (s, 3H, Ph-H), 7.43 (t, J=2.6 Hz,
2H, Ph-H), 4.428 (s, 2H, CH,); °C NMR (DMSO-dj, 400
MHz) 6: 178.38, 169.12, 160.64, 151.82, 144.99, 132.47,
132.38, 130.70, 129.36, 128.34, 126.57, 117.22, 116.99,
18.989; *C-dept135 NMR (DMSO, 400 MHz) d: 169.12,
132.47, 130.70, 129.35, 128.34, 117.23, 18.99; IR (KBr) v:
3063, 2730, 1600, 1509, 1453, 1341, 1157, 937, 768, 690
ecm'; ESI-MS m/z: 412.9 [M+H]", 4349 [M+Na]".
HRMS caled for CigH4FNGOS, [M+H]" 413.0655,
found 413.0651.

B7: 7% 80%, kI K. m.p. 205~208 C; 'H
NMR (DMSO-ds, 400 MHz) 6: 14.51 (s, 1H, SH), 8.91 (s,
1H, N=CH), 7.95 (s, 1H, Ph-H), 7.93 (s, 1H, Ph-H), 7.85
(s, 2H, Ph-H), 7.67 (s, 1H, Ph-H), 7.65 (s, 1H, Ph-H), 7.51
(s, 3H, Ph-H), 4.45 (s, 2H, CH,); °C NMR (DMSO-d,
400 MHz) o6: 178.38, 168.93, 160.64, 151.84, 145.01,
138.77, 131.35, 130.71, 130.59, 130.01, 129.35, 128.37,
126.56, 27.98; *C-dept135 NMR (DMSO-d,, 400 MHz) J:
168.93, 131.35, 130.71, 130.01, 129.35, 128.37, 27.98; IR
(KBr) v: 3035, 2565, 1595, 1505, 1461, 1341, 1135, 937,
776, 696 cm”'; ESI-MS m/z: 429.0 [M~+H]", 451.0 [M+
Na] *. HRMS caled for C;gH;4CINGOS, [M + H] *
429.0359, found 429.0357.

BS8: 7% 76%, m.p. 88~90 ‘C, FI{asbIk ik, 'H
NMR (DMSO-d, 400 MHz) 0: 14.52 (s, 1H, SH), 8.86 (s,
1H, N=CH), 7.88~7.86 (m, 2H, Ph-H), 7.52~7.46 (m,
6H, Ph-H), 7.27~7.24 (m, 1H, Ph-H), 4.46 (s, 2H, CH,),
3.84 (s, 3H, CH;); "C NMR (DMSO-d,, 400 MHz) o:
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178.19, 169.99, 160.67, 160.15, 151.81, 145.02, 133.07,
130.98, 130.67, 129.33, 128.34, 126.62, 113.61, 55.89,
27.88; IR (KBr) v: 3102, 2578, 1596, 1500, 1463, 1341,
1137, 937, 785, 702 cm”'; ESI-MS m/z: 425.1 [M+H]",
447.1 [M+Na]". HRMS calcd for C1oH,,N40,S, [M+H]"
425.0854, found 425.0856.

B9: 5% 82%, W[ {K. mp. 193~195 C; 'H
NMR (DMSO-d, 400 MHz) 0: 14.52 (s, 1H, SH), 8.86 (s,
1H, N=CH), 7.88~7.86 (m, 2H, Ph-H), 7.52~7.46 (m,
6H, Ph-H), 7.27~7.24 (m, 1H, Ph-H), 4.46 (s, 2H, CH,),
3.84 (s, 3H, CH;); "C NMR (DMSO-d,;, 400 MHz) o:
178.19, 169.99, 160.67, 160.15, 151.81, 145.02, 133.07,
130.98, 130.67, 129.33, 128.34, 126.62, 113.61, 55.89,
27.88; IR (KBr) v: 2922, 2572, 1578, 1503, 1561, 1382,
1146, 934, 773, 696 cm™'; ESI-MS m/z: 455.1 [M+H]",
477.1 [M+Na]". HRMS calcd for CyH;oFN(O;S, [M+
H]" 455.0960, found 455.0956.

B10: /% 75%, #EMA. mp. 196~199 C; 'H
NMR (DMSO-d,, 400 MHz) J: 14.450 (s, 1H, SH), 8.81
(s, 1H, N=CH), 7.96 (d, J=8.4 Hz, 1H, Ph-H), 7.86~
7.84 (m, 2H, Ph-H), 7.51~7.49 (m, 3H, Ph-H), 6.71 (s,
0.50H, Ph-H), 6.69 (s, 1.5H, Ph-H), 4.45 (s, 2H, CH,), 3.88
(s, 3H, CH3), 3.84 (s, 3H, CH;); °*C NMR (DMSO-d;, 400
MHz) 6: 178.39, 165.99, 164.47, 161.94, 160.72, 151.71,
144.99, 130.46, 129.41, 129.25, 128.29, 126.87, 112.63,
107.90, 98.79, 56.62, 56.29, 27.43; IR (KBr) v: 3006,
2594, 1595, 1504, 1453, 1434, 1344, 1160, 920, 793, 719
cm '; ESI-MS m/z: 455.1 [M+H]", 477.1 [M+Na]".
HRMS caled for CyoH;0FNGOsS, [M~+H]" 455.0960,
found 455.0956.

B11: /7% 85.7%, KR AL mp. 205~207
‘C; '"H NMR (DMSO-d;, 400 MHz) 6: 14.49 (s, 1H, SH),
8.72 (s, 1H, N=CH), 8.02 (d, J=7.2 Hz, 2H, Ph-H), 7.52
(s, 1H, Ph-H) 7.50 (s, 2H, Ph-H), 6.34 (s, 2H, Ph-H) 4.51
(s, 2H, CH,), 3.36~3.89 (s, 9H, OCH;); *C NMR
(DMSO-d,, 400 MHz) 0: 178.34, 166.04, 163.49, 162.37,
160.82, 151.31, 144.64, 130.32, 129.12, 128.10, 126.99,
101.86, 31.67, 56.82, 56.30, 26.780, 19.02; "*C-dept135
NMR (DMSO-ds, 400 MHz) J: 163.49, 130.33, 129.12,
128.10, 91.66, 56.82, 56.30, 26.79; IR (KBr) v: 3007,
2559, 1576, 1502, 1467, 1335, 1134, 926, 784, 701 cm ';
ESI-MS m/z: 485.1 [M+H]", 507.1 [M+Na]'. HRMS
caled for CyH;FNeO,S, [M+H] " 485.1066, found
485.1060.

B12: %3 74.6%, Wk A, mp. 188~191 C; 'H
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NMR (DMSO-d, 400 MHz) 6: 14.49 (s, 1H, SH), 9.06 (s,
1H, N=CH), 8.04 (d, J=4.6 Hz, 1H, Ph-H), 7.85~7.82
(m, 3H, Ph-H), 7.51 (s, 3H, Ph-H), 7.31~7.29 (m, 1H,
Ph-H), 4.47 (s, 2H, CH,); *C NMR (DMSO-d, 400 MHz)
0: 178.38, 163.97, 160.65, 151.71, 144.99, 130.46, 129.41,
129.24, 128.29, 126.87, 126.59, 27.59; *C-dept135 NMR
(DMSO, 400 MHz) 6: 151.73, 150.03, 130.46, 129.22,
129.21, 128.26, 126.83, 126.59, 27.59; IR (KBr) v: 3111,
2451, 1586, 1502, 1455, 1344, 1141, 910, 762, 694 cm ™ ;
ESI-MS m/z: 401.0 [M+H]", 423.0 [M+Na]'. HRMS
caled for Ci;gH;3NgOS; [M + H] © 401.0313, found
401.0312.

B13: 7% 82.6%, MR, mp. 116~118
‘C; '"H NMR (DMSO-d,, 400 MHz) d: 14.49 (s, 1H, SH),
9.076 (s, 1H, N=CH), 8.09 (d, J=8.5 Hz, 1H, Ph-H),
7.88~7.81 (m, 3H, Ph-H), 7.63 (d, J=8.5 Hz, 1H, Ph-H),
7.55~7.53 (m, 3H, Ph-H), 4.48 (s, 2H, CH,); °C NMR
(DMSO-ds, 400 MHz) J: 167.38, 158.03, 157.4, 155.84,
148.01, 134.77, 134.35, 130.91, 130.19, 130.01, 129.35,
128.77, 128.56, 128.33, 27.98; 'C-dept135 NMR
(DMSO-d,, 400 MHz) 6: 168.93, 131.35, 130.71, 130.01,
129.35, 128.37, 27.93; IR (KBr) v: 3058, 2569, 1583,
1471, 1451, 1347, 1155, 936, 770, 715 cm " '; ESI-MS m/z:
4629 [M+H]", 4850 [M+Na] . HRMS calcd for
C1sH3CLNOS, [M+H]" 462.9969, found 462.9967.

B14: /=2 89%, #itA R, mp. 136~138 C;
'H NMR (DMSO-ds, 400 MHz) 0: 14.34 (s, 1H, SH), 9.04
(s, 1H, N=CH), 8.00~7.98 (m, 1H, Ph-H), 8.09 (dd, J=
1.5, 1.9 Hz, 2H, Ph-H), 7.83~7.81 (m, 1H, Ph-H), 7.75~
7.65 (m, 2H, Ph-H), 7.63 (s, 2H, Ph-H), 4.545 (s, 2H,
CH,); °C NMR (DMSO-d;, 400 MHz) §: 164.80, 162.58,
160.73, 159.53, 149.79, 135.20, 135.11, 133.55, 131.22,
130.21, 130.13, 129.35, 129.29, 128.93, 127.82, 27.56;
BC-deptl135 NMR (DMSO-ds, 400 MHz) o: 164.81,
159.53, 133.56, 131.22, 130.21, 129.36, 128.93, 127.82,
27.55; IR (KBr) v: 3070, 2744, 1610, 1577, 1475, 1431,
1339, 1150, 941,778, 690 cm™'; ESI-MS m/z: 462.1 [M+
H]', 484.1 [M+Na]’". HRMS calcd for C;gH;;CLN4OS,
[M+H]" 462.9969, found 462.9967.

B15: /73 87.5%, dfaE k. mp. 157~159 C; 'H
NMR (DMSO-d, 400 MHz) 6: 14.29 (s, 1H, SH), 9.86 (s,
1H, N=CH), 8.20~8.14 (m, 1H, Ph-H), 8.11 (d, J=1.8
Hz, 1H, Ph-H), 8.06 (dd, /=19, 1.4 Hz 1H, Ph-H),
7.90~7.87 (m, 3H, Ph-H), 7.85 (s, 2H, Ph-H), 4.55 (s, 2H,
CH,); °C NMR (DMSO-d;, 400 MHz) §: 164.09, 162.84,
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149.22, 136.67, 135.79, 133.12, 132.69, 132.06, 131.77,
131.25, 130.71, 129.20, 128.82, 128.44, 127.86, 28.23;
BC-dept135 NMR (DMSO-d;, 400 MHz) o: 164.81,
132.07, 131.26, 130.71, 129.20, 128.82, 128.77, 28.22; IR
(KBr) v: 3063, 2740, 1609, 1550, 1472, 1449, 1347, 1131,
929, 767, 690 cm'; ESI-MS m/z: 462.1 [M+H]", 484.1
[M+Na]". HRMS caled for C;sH;3CLLN4OS, [M+H]"
462.9969, found 462.9967.

2 ZR5WE

HEHFMEEY) B1~B15 & — iR %
HRR ] SRR S IR A A AR, LA N I N7, H
eI PRIV SO I TR, A S 56 FH S R AN 771, K
KGAFE T SN IR I ().

G A1~A6 IR i, LAY A2 411: 3338
F13184 cm AL BRI K NH, [ 45 3R SR I 1 1584
em ' Y IRIR K BRSO g; 1481 AT 1451 em ™' A
A CH, 725 #hR3 i, "H NMR i, b &4 A4
(C1oHNGOS) Al 6 8.05~7.28 A EA ML 2EAE
F; 5 5.46 AL ERIG N NH, W2 E AT FEAE; O 4.42 LBV HLIG
J& 5 SCH, PAMWAI B ME; 6 2.66 AbIF HLIE & SCH;
R A AT R

&4 B1~BI15 [ IR #H, Lb&Y) B4 A
3111 em ' Ab oy NH R 4adR S0 I0I4E; 2778 em ' Akl
SH PR 4idRshB g, 1613 cm™ ' &bl C=N 4R
SWLRCIE; 1539 em ' Kb Ky ZRIA (1)1 G4 B i U 1483
cm ' Ay CH, IS PR SHWICIE. "H NMR i, Lifk
) B6 (C1sH 5FNGOS,) M fil: § 14.50 AL/~ BEIE K SH
AW 2E N A, 0 8.89 AR HUIE S N=CH &1tk
R 6 8.02~7.41 NEM FAMMHENK: 6 4.43
AT LI i 5 SCH, AL 2= (A
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