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Abstract Three kinds of 1,5-benzothiazepines containing 1,2,3-triazole, 3-(1H-1,2,3-triazolyl)-4-aryl-2,5-dihydro-1,5-benzo-
thiazepines (5a~5f), 3-(2H-1,2,3-triazolyl)-4-aryl-2,3-dihydro-1,5-benzothiazepines (6a~6f) and 3-(1H-1,2,3-triazolyl)-4-
aryl-2,3,4,5-tetrahydro-1,5-benzothiazepines (7a~7f), were designed and synthesized. The synthesis conditions of intermedi-
ates and target products were studied. Two by-products were separated and their structures were determined. The antifungal
activity test of the target products showed that compounds 5a~5f exhibited high inhibitory effects against fungi especially for
Cryptococcus neoformans. The preliminary study on the structure-activity relationship of antifungal activity reveled that
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1H-1,2,3-triazolyl and C=C double bond were the key function groups in the antifungal activity of Sa~5f.
Keywords 1,5-benzothiazepine; 1,2,3-triazole; antifungal activity; structure-activity relationship
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neoformans stand)~ FiEBRERBE G IR (C. neoformans
clinical)f A S ERE (C. albicans)HNHIER, F11,2,4-
ZRMEIUR 1,5-2R I s AR B, #EAT W
BRI, DAL S VIR NI SR L 5 25 R
&3
1 RS
1.1 BHRUEPNE KRR

1b &9 2a~26 Fl 2'a~2'f 1) & S IR SRR [26] 7125,
= 2 ARE SOk I S AL B SRR, 15 B R
M1 h, BB EAREY). TR 1,2,3- =% MR~ (Bq.
1), 2H-1,2,3- =Mt E A 57, HIK EN' AN 77
MRG0 2a~208 T N° J5LF(P2 208 2'a~2');
1H-1,2,3-=%M E[f N°G=HN 2'a~2'0f1 N (P40
2a~20) 5 T HISERZ SR T N R (2208 2a~2f), [Hitk
2a~2f 172 2(52%~60%) B &= T~ 2'a~2'f (5%~9%).
2a~2f Fl 2'a~2'f {25 R R AE AT SCHR[26]— 2L

3 3
_N_, _N >
[1 N = [ NH )
N N
H

1H-1,2,3-trizole 2H-1,2,3-trizole

i 2a~2f & 1% 3a~3f 193 722 24 M 1) Mannich <
N, ARSEIGEF IR, IREERIEMAT, HEA
WE(TLC) M R Bi(LL 3a A1), In#kEALR M. 20 min,
YA EHE Y 3a, RNVZE 50 min BFAH4EA AL &
V)8 f19, 2 hiFE Ik B, HEN S G 8 f9, &
W RERE AT v 0, 8 A JERL 2a A AR 3a K AET T
IRIMESURE P24, 9 Sy 2a TR O A6 SEAZ N BUSR F)
FEY. BREE] 9 TERRIESRAE T MUK AT AL N B AR =)
3a, 75 HIAMINE AR, (MR pH EHIRZ
TREFTE 3~4, BLET 9 & Bk, HERME4RS3E N4 pH
R 1~2, Hbrr=4) 3a B Sk,

2'a~2'f #AL A 3'a~3'f [N AIE K8 h), H
WA MR = A . A 3a~31, 3'a~3'f, 8 £1 9
R I SCHRIRIE.

3a~3f 1 3'a~3'f 53| 5 2-F FE R M 71 FH e 37 57
T UKKIBIE RN 1 h, da~4f HIF5FAN 79%~
88%, 4'a~4'f [F]77 KN 87%~94%. 4a~4f Fl 4'a~4'f
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Figure 1 Crystal structure of compound 7e

1.2 HFEWMIEESE RINERAMK RS

MR T BFRF=%) Sa~5f. 6a~6f Fl Ta~7f X+ HiE
K2 ER B AREAR(C. neoformans stand)~ 374 B2 EK B 15 PR PR
(C. neoformans clinica) M A EEREE(C. albicans) 41
HIVER, MRS ERGE IR 1. mER 1 aTa, thEY) Sa~
5d 1 Sf ST AERRERE(C. neoformans) 24 15 = I
YER, HXHHr A B ER E AR UERR (C. neoformans stand)FIHT
A BRER R Im PR (C. neoformans  clinical) )30 1) 35 P 48
2, 1£ 200 pg/disc FIHKEE R, LG4 Sa, Sb F 555 ¥4
FEERTR (C. neoformans) WA FEl BLAZ KT 16 mm, J& T
ZEE I AR A, LR A 5F(19.44 mm)
FOXE R 25V 3 B (22.40 mm)iS T, tLEY) Se A
5d X HrAEBEERE (C. neoformans)FIHI1E HARX 16 &
Y 5a, Sb A1 5f BEEA WD, EATIRHZEEA T A
RN IR TR A Y) Sa, b Al SE, HE—2BIK
T H X B A FRER R (C. neoformans) F B /> 0 1 W B
(MICgo) Fll /N A B IR B2 (MFC)(% 2), & 2 B AT 40,
&) 5a, Sb 1 Sf ] MICy, B 2191 5 B 26 e,
MFC #RET-9Eme, Rti &4 Sa~5f 1EHLR 25t
FLATIR B A W TN A
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BAA/mm)“
Table 1 Antifungal activity of compounds 5a~5f, 6a~6f and
7a~7f (diameter of inhibition zone/mm)

Compd. R C. neoformans  C. ne(?f(?rmans C. albi-
stand clinical cans
52 H 16.39 17.08 16.21
5b F 16.95 16.49 15.56
5¢c Cl 12.65 12.29 9.73
5d Br 12.45 12.23 6.00
5¢ CH; 6.00 6.00 6.00
5f OCH; 19.44 19.19 14.26
6a H 6.00 6.00 6.00
6b F 6.00 6.00 6.00
6c Cl 6.00 6.00 6.00
6d Br 6.00 6.00 6.00
6e CH; 6.00 6.00 6.00
6f OCH; 6.00 6.00 6.00
7a H 6.00 6.00 6.00
7 F 6.00 6.00 6.00
7¢  Cl 6.00 6.00 6.00
7d  Br 6.00 6.00 6.00
7e CH; 6.00 6.00 6.00
7f  OCHj; 6.00 6.00 6.00
Fluconazol — 22.40 22.40 20.20

“ All values were measured with 200 pg of the tested compound/disk. ® The
diameter of the filter paper is 6.00 mm, zone of inhibition 6.00 mm considers
as no antibacterial activity.

E 2 AW 5a. 5b F SF WHIAERRERE(C. neoformans)it)

MICso F1 MFC %748 (png/mL)
Table 2 MICgy and MFC values (ug/mL) of compounds Sa, Sb
and 5f to C. neoformans

MICx, MFC
Compd. R ATCC34874 Chnlcal ATCC34874 (?11nlcal
isolate isolate
52 H 4.5 4.5 83.0 81.0
5b F 4.0 4.0 82.0 82.0
5f  OCH; 3.0 3.5 69.0 69.0
Fluconazol — 2.0 3.0 >128.0 >128.0

© 2020 Chinese Chemical Society & SIOC, CAS

RYE Sa~Sf PPN M, S5 SR an i m T
T, BT R: 3 MAE 1H-1,2,3-=FMHL
AR BRI A A et s A B ER T A 4 /R S, 568 3
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FHWERGER 1), HER VBT, AW Ta~TE 070 B
P MHIE . ARYE 29 R BT, 51k 25 E TG 1 1)
AT B2 VG AL B W N 240 2 (B 1 20 TR B R0 AH ELAE H,
AR R A EAE B AR SR v, DRt i
I3 TG R A U, 2351 S 7 B M DL R 2 () 45
55 77 TH () )84k, AN SZ A4 2 T () AH LA AR Bl 2 R AR
B, FECLIE R OR s EE T k. AL R sEES
SERIYHT, C=C RUEEIE TP = A, nragg R
BIETER EER K, Ta~70 thXUE T o B0 I 2k,
XYL C=C WUERLEHI TGS Sa~5F HE B % 2%
i, IX—ZE AT 1,2,4- = ZM B AR RSAL A 90 10 40 3
B IR — 5 2H-1,2,3- =& MBI B AR =) 6a~
Of XoJ A5 I B A v A /B .

2 Zhig

B ER T 18 N 1.2,3- =M BRI 1,5- 28 315
BARENED, 78 B IR PP ET T 20
Y5, Te MBS EE M BoR KA 7o 2430 BN EUR 3L (1A
SRR AL St B ARG S AT T B0 B
AR R BT, I T 0T AE B K b 1) 8 R
SHHEY) Sa~5f, VLI EFEWEE /R EM,
1H-1,2,3- =% MR F1 C=C XU 2B Sa~5f PN H
TR ST BRI 2 RS RN A IR 1,5- R TR
B ERUAEVIIRANNT TR T S EE R

3 EES
3.1 UES5HF
Thermo SCIENTIFIC HZLAMEREAY, KBr & H4k;
3200QTRAP JFii1%; WIPM-NMR-400M 4 ¥ i SL4RAX
TMS AW F5; Vario EL TR TG &M HHX.
- B _Ei AR A B PR A T,
Fov iRk R 3 6 o pr Al BT A BR BR T AR E K (C.
neoformans stand)~ HAEFREKE G KK (C. neoformans
clinical) 1A ZER R (C. albicans) BT AL IHE K 4 Ay
R 2B iR AL
3.2 ZWHE
321 1-F% A -2-(1H/2H-1,2,3-= R7%)-1- LA G A A%,
S HR261 515, 18 50 mL = AR A
la~1f (2.5 mmol). 10 mL Zf§. 02 g 1,2,3-=% "3
mmol)F10.38 g = Zf%(3.7 mmol), IIFEIR N 1 h, Yk
JEIRGGIRF, I0iE &M R B pH N 5~6, &
e AEEUR VR, A AUAH F G K BR R BNTJ, dhiE, ek
JEIRAETE T, FIRVAERERFE ZHT [ VA M) - (LR
LBi)=4 1 1], 735 2a~2f Fl 2'a~2'f.
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322 1-% A -2-(1H2H-1,2,3- = .7 )-2-7 Hi-1-BA &
R

7E 50 mL = RN 2a~2f (11 mmol). 15
mL M. 0.4 ¢ ZEFE(14 mmol). 1.3 g ~FZIEMR
£h(16 mmol) i & EhHE & pH N 3~4, IR &M
2 h, SRR, AU & B AR R SN
KIEWRZ pH EN 7, 40, AU TCKBRER AN T4,
WAEHET, FIRVAERERFEENT VA ME) - (LR O
fig)=4 : 11795 3a~3f, 8 f19. 3'a~3'f (] & ML B H L,
EV SN EIPSER S

1R 5 -2-(1H-1,2,3- =% M)-2- N Jfi-1-Fi (3a): I8
B, 723 57%. mp. 106~107 ‘C; 'H NMR (CDCl;,
400 MHz) 6: 8.06 (s, 1H), 7.86 (d, J=6.4 Hz, 2H), 7.78 (s,
1H), 7.65 (t, J=6.0 Hz, 1H), 7.51 (t, J=6.0 Hz, 2H), 6.78
(s, 1H), 5.98 (s, 1H); “C NMR (CDCl;, 100 MHz) o:
189.8, 139.5, 136.0, 133.9, 133.8, 129.7, 128.7, 124.2,
121.0; ESI-MS m/z: 200.1 (M+H"). Anal. calcd for
C1HoN;O: C 66.32, H 4.55, N 21.09; found C 65.92, H
5.00, N 21.31.

1-(4- 3R FE)-2-(1H-1,2,3- = ZMe)-2- T 45 - 1-H (3b):
WEOEAR, 77F 54%. mp. 83~84 C; 'H NMR
(CDClLs, 400 MHz) o: 8.04 (s, 1H), 7.92 (d, J=8.6 Hz,
2H), 7.78 (s, 1H), 7.20 (t, J=8.6 Hz, 2H), 6.75 (s, 1H),
5.96 (s, 1H); °C NMR (CDCls, 100 MHz) §: 188.2, 166.7
(d, 'Jer=255.4 Hz), 139.4, 134.0 (d, *Jor=9.5 Hz), 132.5,
124.0, 120.4, 116.3, 116.0 (d, “Jc;=20.0 Hz); ESI-MS m/z:
218.0 (M+H"). Anal. caled for C;;HgN;OF: C 60.83, H
3.71, N 19.35; found C 60.41, H 3.21, N 19.00.

1-(4- G A FHE)-2-(1H-1,2,3- = Z M)-2- A Js-1-F 3¢):
HOHPIRBE, 77 56%. "H NMR (CDCls, 400 MHz) 6:
8.05 (s, 1H), 7.81 (d, J=8.2 Hz, 2H), 7.80 (s, 1H), 7.50 (d,
J=82 Hz, 2H), 6.77 (s, 1H), 5.97 (s, 1H); *C NMR
(CDCls, 100 MHz) &: 188.6, 140.5, 139.3, 134.0, 133.9,
131.3, 129.3, 129.1, 124.0, 120.8; ESI-MS m/z: 234.2
(M+H"). Anal. calcd for C;;HgN;OCI: C 56.55, H 3.45, N
17.98; found C 56.13, H 3.03, N 17.63.

1-(4- TR A FE)-2-(1H-1,2,3- = FM)-2- P -1 (3dD):
O E AR, PP F 59%. mp. 144~145 C; 'H NMR
(CDCls, 400 MHz) d: 8.05 (s, 1H), 7.80 (s, 1H), 7.74 (d,
J=28.6 Hz, 2H), 7.67 (d, J=8.6 Hz, 2H), 6.78 (s, 1H), 5.97
(s, 1H); *C NMR (CDCl;, 100 MHz) §: 188.8, 134.7,
134.0, 133.1, 132.2, 131.6, 131.1, 129.2, 124.0, 121.0;
ESI-MS m/z: 278.1 (M+H+). Anal. calcd for C;;HgN;OBr:
C47.51,H2.90, N 15.11; found C 47.02, H 2.00, N 14.73.

1-(4- F 3 26 3 )-2-(1H-1,2,3- = % M )-2- 1A #55 -1- il
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(3e): HEEIHPIRTAA, 723 56%. 'H NMR (CDCls, 400
MHz) 0: 8.04 (s, 1H), 7.78~7.76 (m, 3H), 7.30 (d, J=7.6
Hz, 2H), 6.72 (s, 1H), 5.94 (s, 1H), 2.44 (s, 3H); °C NMR
(CDCls, 100 MHz) 0: 189.4, 145.0, 139.6, 133.9, 133.3,
130.0, 129.4, 124.1, 120.1, 21.7; ESI-MS m/z: 214.1 (M+
H+). Anal. calcd for C,H;1N;O: C 67.59, H 5.20, N 19.71;
found C 67.13, H 5.00, N 19.32.

1-(4- F AR FE A 3 )-2-(1 H-1,2,3- = % ME)-2- T s - 1 - i
(3f): EOMPIRBUE, 77% 58%. '"H NMR (CDCls, 400
MHz) ¢: 8.01 (s, 1H), 7.89 (d, J=9.0 Hz, 2H), 7.77 (s,
1H), 6.98 (d, J=9.0 Hz, 2H), 6.68 (s, 1H), 5.89 (s, 1H),
3.90 (s, 3H); *C NMR (CDCl;, 100 MHz) 6: 188.2, 164.4,
139.5, 133.9, 132.3, 128.4, 123.9, 118.7, 114.2, 55.6; ESI-
MS m/z: 230.1 (M+H"). Anal. calcd for C;;H;;N;0,: C
62.87, H 4.84, N 18.32; found C 62.45, H 5.05, N 18.54.

1-2K3E-2-(2H-1,2,3- = 5 Me)-2- T 4 -1-F (3'a): B0
PR, 77 83%. 'H NMR (CDCls, 400 MHz) §: 7.83
(d, J=8.4 Hz, 2H), 7.73 (s, 2H), 7.56 (t, J=7.0 Hz, 1H),
7.42 (t, J=17.6 Hz, 2H), 6.34 (s, 1H), 5.64 (s, 1H); "°C
NMR (CDCls, 100 MHz) o: 189.0, 143.3, 136.1, 136.0,
135.9, 133.8, 129.5, 128.7, 112.3; ESI-MS m/z: 222.2
(M+Na+). Anal. caled for C;;HoN;O: C 66.32, H 4.55, N
21.09; found C 65.89, H 4.95, N 20.74.

1-(4-F K FE)-2-(2H-1,2,3- =5 M)-2- 3 1i-1-H (3'b):
FOHARIBAE, 773 86%. 'H NMR (CDCls, 400 MHz) o:
7.85 (t, J=8.4 Hz, 2H), 7.74 (s, 2H), 7.10 (t, J=8.4 Hz,
2H), 6.33 (s, 1H), 5.64 (s, 1H); *C NMR (CDCl;, 100
MHz) 0: 187.5, 166.1 (d, 'Jor=254.9 Hz), 143.0, 136.2,
136.0, 132.2, 116.0 (d, 2Jop=20.2 Hz), 115.7, 112.0, 111.8;
ESI-MS m/z: 218.2 (M+H+). Anal. calcd for C;;HsN;OF:
C 60.83, H 3.71, N 19.35; found C 60.59, H 4.10, N 20.08.

1-(4-5 2K 3)-2-(2H-1,2,3- =& Me)-2- T J5-1-FH (3'¢):
FOHARIBAE, 773 82%. 'H NMR (CDCls, 400 MHz) 6:
7.75~7.74 (m, 4H), 7.74 (s, 2H), 7.40 (d, J=8.0 Hz, 2H),
6.34 (s, 1H), 5.66 (s, 1H); °*C NMR (CDCl;, 100 MHz) ¢:
187.8, 143.0, 140.2, 136.2, 136.1, 130.8, 130.7, 129.1,
112.3; ESI-MS m/z: 2342 (M+H"). Anal. calcd for
C1HgN;OCI: C 56.55 , H 3.45, N 17.98; found C 56.83, H
4.00, N 17.40.

1-(4-PRZKFE)-2-(2H-1,2,3- =5 M)-2- P - 1-FH (3'd):
FOHARBAE, 773 81%. 'H NMR (CDCls, 400 MHz) o:
7.75 (s, 2H), 7.52 (d, J=8.6 Hz, 2H), 7.57 (d, J=8.6 Hz,
2H), 6.34 (s, 1H), 5.68 (s, 1H); *C NMR (CDCl;, 100
MHz) 6: 188.0, 143.0, 136.2, 136.1, 134.6, 132.1, 130.8,
129.1, 112.4; ESI-MS m/z: 278.0 (M+H"). Anal. calcd for

402 http://sioc-journal.cn/
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C1HgN;OBr: C 47.51, H 2.90, N 15.11; found C 47.98, H
3.45,N 15.36.

1-(4- H 3 26 36 )-2-(2H-1,2,3- = % M )-2- 1A #55 - 1- il
(3'e): FOIHLIRIAA, #23 82%. 'H NMR (CDCls, 400
MHz) 6: 7.75~7.73 (m, 4H), 7.23 (d, J=8.0 Hz, 2H), 6.31
(s, 1H), 5.61 (s, 1H), 2.40 (s, 3H); *C NMR (CDCls, 100
MHz) §: 188.7, 144.9, 143.4, 136.0, 135.9, 129.7, 129.6,
129.3, 111.6, 21.8; ESI-MS m/z: 2142 (M+H"). Anal.
caled for C,H;1N;O: C 67.59, H 5.20, N 19.71; found C
67.91, H 5.01, N 20.04.

1-(4- P8R FE 8 3K )-2-(2 H-1,2,3- = UM )-2- 1 Js- 1 - il
(3'N): FOMLRBAK, 723 80%. 'H NMR (CDCls, 400
MHz) 6: 7.85 (d, J=8.8 Hz, 2H), 7.75 (s, 2H), 6.91 (d, J=
8.8 Hz, 2H), 6.30 (s, 1H), 5.58 (s, 1H), 3.87 (s, 3H); "*C
NMR (CDCLs, 100 MHz) §: 187.7, 164.2, 143.3, 136.0,
135.9, 132.1, 128.7, 114.0, 110.8, 65.5; ESI-MS m/z: 230.1
(M+H"). Anal. caled for C;H;;N;0,: C 62.87, H 4.84, N
18.32; found C 62.59, H 5.00, N 18.69.

1,5- K32, 4- T ~(1H-1,2,3- =5 M)-1,5- 1% —H{(8):
T HPIRBAR, 772 15%. "H NMR (CDCls, 400 MHz) 6:
8.04 (s, 1H), 8.02 (s, 1H), 7.88~7.86 (m, 3H), 7.82~7.61
(m, 8H), 7.54~7.47 (m, 6H), 6.28 (t, J=6.5 Hz, 1H), 6.13
(dd, J=6.5, 1.5H), 3.48~3.42 (m, 0.5H), 3.24 (t, J=6.5
Hz, 1.5H), 2.70~2.64 (m, 0.5H); °C NMR (CDCl;, 100
MHz) §: 192.0, 134.8, 133.2, 129.2, 128.7, 124.4, 122.9,
60.6, 29.7; ESI-MS m/z: 387.8 (M+H"). Anal. calcd for
CoH sNgO,: C 65.28, H 4.66, N 21.76; found C 64.93, H
5.00, N 21.31.

1-8 3 -2-(1H-1,2,3- = M)-3- 3 2 -1- N [ (9): &
EIRIBAR, 723 10%. 'H NMR (CDCls, 400 MHz) o:
7.98 (d, J=6.0 Hz, 2H), 7.85 (s, 1H), 7.71 (s, 1H), 7.63 (t,
J=6.0 Hz, 1H), 7.49 (t, J=6.0 Hz, 2H), 6.47 (t, J=4.2 ,
3.6 Hz, 1H), 4.38 (dd, J=4.2, 9.6 Hz, 1H), 4.32 (dd, J=
3.6, 9.6 Hz, 1H); °C NMR (CDCl;, 100 MHz) §: 193.0,
134.6, 134.1, 129.2, 128.8, 124.2, 65.3, 62.9; ESI-MS m/z:
2182 (M+H"). Anal. calcd for C;;H;;N;0,: C 60.83, H
5.07, N 19.35; found C 60.40, H 5.49, N 18.94.

323 1-F A 2-(1H2H-1,2,3- = f.7%)-3-(2- & A R
H)-1-79 B 89 & Ak,

7E 50 mL = UEH KA 3a~3f (3.5 mmol).
0.44 g 2-5 LB (3.5 mmol) Al 10 mL Jo/K R, ¥kK
WP h, JREIRAGE T, FIRVIAGENTH L, &
Tk T 45 A5 B A da~4f. 1% A R 5 RS B4k &
Y) 4'a~4'1.

1-2KF-2-(1H-1,2,3- = ZME)-3-(2-Z F R B 48)- 1- T4
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fiid(4a): TEEMHCIRTA, 73 82%. "H NMR (CDCl, 400
MHz) §: 7.79 (s, 1H), 7.76~7.73 (m, 3H), 7.58 (t, J=6.0
Hz, 1H), 7.41~7.36 (m, 2H), 7.40 (s, 1H), 7.21 (t, J=6.0
Hz, 1H), 6.77 (d, J=6.0 Hz, 1H), 6.73 (t, J=6.0 Hz, 1H),
6.45 (dd, J=17.6, 4.0 Hz, 1H), 4.36 (s, 2H), 3.60 (dd, J=
7.6, 11.6 Hz, 1H), 3.28 (dd, J=4.0, 11.6 Hz, 1H); “C
NMR (CDCls, 100 MHz) 0: 192.4, 149.1, 137.2, 134.5,
134.3, 133.7, 131.1, 129.1, 128.9, 123.1, 118.9, 115.3,
114.7, 62.6, 37.0; ESI-MS m/z: 347.1 (M+Na"). Anal.
calcd for C7H sN4OS: C 62.96, H 4.94, N 17.28; found C
62.54,H4.27,N 17.51.

1-(4- 50K 36 )-2-(1H-1,2,3- = 2 M )-3-(2- & 3
B5)-1-fH(4b): %3 R, P23 85%. 'H NMR
(CDCls, 400 MHz) §: 7.83~7.78 (m, 4H), 7.40 (d, J=7.6
Hz, 1H), 7.26 (t, J=8.0 Hz, 1H), 7.10 (t, J=8.4 Hz, 2H),
6.82 (d, J=8.0 Hz, 1H), 6.77 (t, J=7.6 Hz, 1H), 6.45~
6.41 (m, 1H), 4.44 (s, 2H), 3.62 (dd, J=5.2, 14.4 Hz, 1H),
3.31 (dd, J=14.4, 9.2 Hz, 1H); *C NMR (CDCl;, 100
MHz) §: 190.9, 166.4 (d, 'Jer=256.7 Hz), 149.0, 137.2,
134.4, 131.8 (d, *Jor=8.0 Hz), 131.2, 130.2, 123.0, 119.0,
116.4 (d, 2Jc=21.7 Hz), 115.4, 114.6, 62.4, 36.8; ESI-MS
m/z: 3432 (M+H"). Anal. caled for C;H;sN,OFS: C
59.64, H 4.42, N 16.36; found C 60.03, H 4.16, N 16.52.

1-(4- E K 3 )-2-(1H-1,2,3- = & M )-3-(2- & 3 i
B)-1- i (de): I EAMHRIA, 25 88%. 'H NMR
(CDCls, 400 MHz) o: 7.85 (s, 1H), 7.72 (s, 1H), 7.57 (d,
J=8.4 Hz, 2H), 7.30 (d, J=7.6 Hz, 1H), 7.26 (d, J=8.4
Hz, 2H), 7.16 (t, J=7.2 Hz, 1H), 6.75 (d, J=8.0 Hz, 1H),
6.66 (t, J=7.2 Hz, 1H), 6.37~6.34 (m, 1H), 4.53 (s, 2H),
3.56 (dd, J=4.0, 14.4 Hz, 1H), 3.28 (dd, J=14.4, 9.6 Hz,
1H); *C NMR (CDCl;, 100 MHz) §: 191.2, 149.2, 140.9,
137.1, 134.3, 131.9, 131.2, 130.2, 129.3, 123.7, 118.7,
115.4, 114.3, 62.8, 36.4; ESI-MS m/z: 359.1 (M+H").
Anal. calcd for C7H;sN,OCIS: C 56.90, H 4.21, N 15.61;
found C 56.57, H 4.49, N 15.99.

1-(4- 1R K 3£)-2-(1H-1,2,3- = % M )-3-(2- & 3 i
B5)-1-A M (4d): %3 EHPRIBUAE, P23 79%. '"H NMR
(CDCls, 400 MHz) ¢: 7.79 (s, 1H), 7.74 (s, 1H), 7.57~
7.49 (m, 4H), 7.35 (d, J=7.6 Hz, 1H), 7.21 (t, J=7.6 Hz,
1H), 7.17 (d, J=8.0 Hz, 1H), 6.72 (t, J=7.6 Hz, 1H),
6.37~6.34 (m, 1H), 4.43 (s, 2H), 3.57 (dd, J=4.4 , 14.4
Hz, 1H), 3.26 (dd, J=14.4, 9.6 Hz, 1H); “C NMR
(CDCls, 100 MHz) §: 191.5, 149.1, 137.2, 134.4, 132.4,
131.2, 130.3, 130.2, 130.0, 123.1, 119.0, 115.5, 115.3,
114.5, 62.5, 36.6; ESI-MS m/z: 403.0 (M+H"). Anal.
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caled for C;;HsN4OSBr: C 50.63, H 3.75, N 13.89; found
C 50.40, H 3.94, N 13.47.

1-(4- PR R R HE)-2-(1 H-1,2,3- = 5 ME)-3-(2- R i i
B)-1-T i (de): I COIHPRIE, 772 87%. 'H NMR
(CDCl;, 400 MHz) d: 7.82 (s, 1H), 7.71 (s, 1H), 7.59 (d,
J=8.0 Hz, 2H), 7.34 (d, J=7.2 Hz, 1H), 7.18 (t, J=8.0
Hz, 1H), 7.13 (d, J=8.0 Hz, 2H), 6.76 (d, J=8.0 Hz, 1H),
6.69 (t, J=7.2 Hz, 1H), 6.42~6.39 (m, 1H), 4.48 (s, 2H),
3.57 (dd, J=4.8, 14.4 Hz, 1H), 3.25 (dd, J=14.4, 10.0 Hz,
1H), 2.32 (s, 3H); *C NMR (CDCl;, 100 MHz) d: 191.9,
149.2, 1457, 137.1, 134.2, 131.1, 129.8, 129.0, 123.4,
118.7, 115.4, 114.6, 62.6, 36.9, 21.7; ESI-MS m/z: 339.2
(M+H"). Anal. calcd forC,sH;sN,OS: C 63.88, H 5.36, N
16.56; found C 64.04, H 5.27, N 16.84.

1-(4- A R 3E)-2-(1H-1,2,3- = U ME)-3-(2- e 4
B dE)-1- PR (46): SR B CHPIRIRA, 772 84%. '"H NMR
(CDCls, 400 MHz) d: 7.81 (s, 1H), 7.72~7.71 (m, 3H),
7.36 (d, J=17.6 Hz, 1H), 7.20 (t, J=8.8 Hz, 1H), 6.83 (d,
J=8.0 Hz, 2H), 6.77 (d, J=7.6 Hz, 1H), 6.71 (t, J=7.2
Hz, 1H), 6.41~6.37 (m, 1H), 4.44 (s, 2H), 3.57 (dd, J=
4.8, 14.4 Hz, 1H), 3.26 (dd, J=14.4, 9.6 Hz, 1H), 3.82 (s,
3H); “C NMR (CDCls, 100 MHz) : 190.7, 164.6, 149.1,
137.1, 1342, 131.4, 131.3, 131.0, 126.6, 123.1, 118.8,
115.4, 114.8, 114.4, 114.2, 62.2, 55.6, 37.1; ESI-MS m/z:
355.1 (M+H"). Anal. caled for C;gH gN,4O,S: C 61.00, H
5.12, N 15.81; found C 61.38, H 5.34, N 15.30.

1- 2K 2-2-(2H-1,2,3- = ZUME)-3-(2-F FL R B 4%)- 1- T4
M (4'a): A, 7232 94%. mp. 100~101 C; 'H
NMR (CDCls, 400 MHz) d: 7.70~6.83 (m, 4H), 7.52 (t,
J=7.4 Hz, 1H), 7.43 (d, J=8.8 Hz, 1H), 7.34 (t, J=7.8
Hz, 2H), 7.22 (t, J=7.4 Hz, 1H), 6.80~6.73 (m, 2H), 6.22
(t, J=7.2 Hz, 1H), 4.43 (s, 2H), 3.66 (d, J=7.2 Hz, 2H);
C NMR (CDCl;, 100 MHz) d: 192.0, 149.1, 137.4, 135.2,
1343, 1339, 128.8, 118.8, 1154, 1152, 67.4, 35.7;
ESI-MS m/z: 347.1 (M+Na+). Anal. calcd for C;7H ¢Ny-
0S: C 62.96, H 4.94, N 17.28; found C 62.53, H 4.86, N
16.89.

1-(4- 502K 3£ )-2-(2H-1,2,3- = % M )-3-(2- & 3£ K
F)-1-9 i (4'b): R B O [E 4K, 7% 88%. mp. 82~
83 ‘C; 'H NMR (CDCls, 400 MHz) J: 7.73~7.70 (m,
2H), 7.67 (s, 2H), 7.41 (d, J=7.2 Hz, 1H), 7.20 (t, J=8.0
Hz, 1H), 6.98 (t, J=8.0 Hz, 2H), 6.74 (d, J=10.4 Hz, 1H),
6.69 (t, J=6.4 Hz, 1H), 6.16 (t, J=7.0 Hz, 1H), 4.44 (s,
2H), 3.64 (d, J=6.4 Hz, 2H); *C NMR (CDCl;, 100 MHz)
9: 190.5, 166.0 (d, 'Jer=255.3 Hz), 149.1, 135.3, 131.6 (d,
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3Jer=8.5 Hz), 131.0, 130.7, 118.2, 116.1 (d, Jep=21.1
Hz), 115.2, 67.3, 35.5; ESI-MS m/z: 343.2 (M+H"). Anal.
calcd for C;;HsN,OFS: C 59.64, H 4.42, N 16.36; found C
60.00, H 4.87, N 16.82.

1-(4- E A HE)-2-(2H-1,2,3- = M)-3-(2- & FE K it
H)-1-T9 i (4'¢): 7% 38 B E A, P22 90%. m.p. 86~
87 °C; '"H NMR (CDCl;, 400 MHz) &: 7.67 (s, 2H), 7.61
(d, J=8.4 Hz, 2H), 7.40 (d, J=7.6 Hz, 1H), 7.28 (d, J=
8.4 Hz, 2H), 7.19 (t, J=7.6 Hz, 1H), 6.77~6.72 (m, 2H),
6.15 (t, J=6.8 Hz, 1H), 4.45 (s, 2H), 3.63 (d, J=6.8 Hz,
2H); *C NMR (CDCls;, 100 MHz) §: 190.9, 149.1, 140.4,
135.3, 135.2, 132.6, 130.1, 129.1, 118.8, 115.3, 115.2,
67.3, 35.5; ESI-MS m/z: 359.2 (M+H"). Anal. calcd for
C7H;sN4OCIS: C 56.90, H 4.21, N 15.61; found C 56.47,
H4.37,N 16.01.

1-(4- 1R K 3£)-2-(2H-1,2,3- = % M )-3-(2- & 3 H i
B5)-1-FAE(4'd): %3 EeRIA, 725 91%. '"H NMR
(CDCls, 400 MHz) d: 7.66 (s, 2H), 7.53~7.42 (m, 4H),
7.18 (t, J=8.8 Hz, 1H), 7.12 (d, J=8.0 Hz, 1H), 6.74~
6.65 (m, 2H), 6.13 (t, J=7.2 Hz, 1H), 4.42 (s, 2H), 3.62 (d,
J=7.2 Hz, 2H); *C NMR (CDCl;, 100 MHz) J: 191.1,
149.1, 135.4, 135.2, 133.0, 132.1, 131.0, 130.2, 130.1,
129.3, 118.8, 118.1, 115.3, 115.2, 67.1, 35.5; ESI-MS m/z:
403.0 (M+H"). Anal. caled for C7H;sN,OSBr: C 50.63,
H 3.75, N 13.89; found C 50.98, H 3.94, N 14.02.

1-(4- R - 2-(2H-1,2,3- = B ME)-3-2- R H i
F)-1- i (4'e): B2 B4R, 773 88%. m.p. 94~
95 ‘C. '"H NMR (CDCls;, 400 MHz) 6: 7.67 (s, 2H), 7.59
(d, J=8.4 Hz, 2H), 7.41 (d , J=7.6 Hz, 1H), 7.19 (t, J=
6.8 Hz, 1H), 7.11 (d, J=8.0 Hz, 2H), 6.76 (d, J=7.6 Hz,
1H), 6.72 (t, J=7.6 Hz, 1H), 6.20 (t, J=6.0 Hz, 1H), 4.44
(s, 2H), 3.85 (d, J=6.0 Hz, 2H), 2.32 (s, 3H); °C NMR
(CDCls, 100 MHz) J: 191.6, 149.2, 145.0, 137.3, 135.1,
131.7, 130.9, 129.5, 128.9, 118.7, 115.4, 115.2, 67.3, 35.7,
21.7; ESI-MS m/z: 339.1 (M+H"). Anal. caled for
CisH,sN4OS: C 63.88, H 5.36, N 16.56; found C 63.53, H
5.29, N 16.89.

1-(4- A L R IE)-2-(2H-1,2,3- = B ME)-3-(2- A FL 2F
B 36)-1- P i (4'0): 9% B8 G IR A, 7= % 87%. 'H
NMR (CDCls, 400 MHz) d: 7.71~7.68 (m, 4H), 7.42 (d,
J=17.6 Hz, 1H), 7.20 (t, J=7.2 Hz, 1H), 6.82~6.72 (m,
4H), 6.18 (dd, J=8.8, 5.2 Hz, 1H), 4.44 (s, 2H), 3.82 (s,
3H), 3.67 (dd, J=8.8, 14.0 Hz, 1H), 3.63 (dd, /=14.0, 5.2
Hz, 1H); "C NMR (CDCl;, 100 MHz) §: 190.3, 164.1,
149.1, 135.1, 134.9, 131.2, 131.1, 127.2, 118.8, 118.6,
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115.5,115.3, 115.1, 114.1, 113.9, 67.1, 55.4, 35.8; ESI-MS
m/z: 3552 (M+H"). Anal. caled for C,sH;sN,O,S: C
61.00, H 5.12, N 15.81; found C 60.59, H 5.42, N 16.12.
324 3-(1H-123-=fd)-4-3 K -2.5- = £.-1,5-F 5
LRGBSk,

£ 50 mL = A I\ 4a~4f (6.2 mmol). 15 mL
FH R 6 Y L DR AR (PTS), In#Kalifi 437K 25 min,
VR B B R, R AR R, N IE B O R,
AT R, C 45 515 3 Sa~5f.

3-(1H-1,2,3- =% Mk)-4- 28 32, 5- & -1,5- R H i &
J ¥ (5a): AT, P2 43%. mp. 182~184 C; 'H
NMR (CDCls, 400 MHz) : 7.42 (d, J=6.0 Hz, 1H), 7.34
(s, 1H), 7.29~7.24 (m, 5H), 7.20 (t, J=6.0 Hz, 1H), 7.04
(s, 1H), 6.95 (t, J=6.0 Hz, 1H), 6.89 (d, J=6.4 Hz, 1H),
6.07 (s, 1H), 3.94 (s, 2H); '*C NMR (CDCl;, 100 MHz) ¢:
143.6, 139.8, 136.9, 133.7, 132.8, 129.4, 128.9, 128.3,
126.2, 125.8, 121.9, 121.2, 114.0, 38.1; IR (KBr) v: 3161,
1664 cm™'; ESI-MS m/z: 307.2 (M+H"). Anal. caled for
CisHN4S: C 66.64, H 4.61, N 18.29; found C 66.23, H
4.27,N 18.64.

3-(1H-1,2,3- = 5 M)-4-(4- G 75 3)-2,5- —&(-1,5-7K
HOm A & FH (Sb): A AR A, % 37%. mp. 156~
158 C; '"H NMR (CDCls, 400 MHz) J: 7.42 (d, J=8.0
Hz, 1H), 7.39 (s, 1H), 7.27~7.19 (m, 3H), 7.07 (s, 1H),
6.96~6.89 (m, 4H), 6.04 (s, 1H), 3.92 (s, 2H); *C NMR
(CDCls, 100 MHz) d: 163.0 (d, 'Jor=249.0 Hz), 143.5,
139.0, 133.7, 132.9, 130.3 (d, *Jer=28.3 Hz), 128.4, 126.0,
125.8, 122.1, 121.2, 116.0 (d, %Jor=21.6 Hz), 114.1, 38.1;
IR (KBr) v: 3131, 1660 cm™'; ESI-MS m/z: 3252 (M+
H+). Anal. calcd for C;H;3N4FS: C 62.95, H 4.04, N
17.27; found C 62.53, H 3.65, N 17.76.

3-(1H-1,2,3- = Z M )-4-(4-F K HE)-2,5- —&(-1,5- 7K
FIR A A & (Se): HAFEE, 3% 41%. mp. 190~
191 “C; '"H NMR (CDCl;, 400 MHz) §: 7.50 (d, J=38.4
Hz, 1H), 7.42 (s, 1H), 7.27~7.19 (m, 5H), 7.08 (s, 1H),
6.97 (t, J=7.6 Hz, 1H), 6.88 (d, J=8.4 Hz, 1H), 6.04 (s,
1H), 3.92 (s, 2H); *C NMR (CDCl;, 100 MHz) &: 143.4,
138.9, 135.3, 133.8, 133.1, 130.4, 129.7, 129.2, 128.8,
128.4, 126.4, 126.1, 124.0, 122.2, 121.2, 114.3, 38.2; IR
(KBr) v: 3051, 1647 cm™'; ESI-MS m/z: 3412 (M+H").
Anal. caled for C7H;3sN4SCIL: C 59.91, H 3.84, N 16.44;
found C 59.52, H 3.46, N 16.92.

3-(1H-1,2,3- = R M )-4-(4- 1R K H£)-2,5- ~&(-1,5-%
Ha A A E(5d): B ERE A, 7% 40%. mp. 188~
189 C; 'H NMR (CDCl;, 400 MHz) 6: 7.43~7.38 (m,
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4H), 7.22 (t, J=7.2 Hz, 1H), 7.14 (d, J=8.4 Hz, 2H), 7.08
(s, 1H), 6.97 (t, J=7.2 Hz, 1H), 6.88 (d, J=8.0 Hz, 1H),
5.97 (s, 1H), 3.92 (s, 2H); '*C NMR (CDCl;, 100 MHz) ¢:
143.4, 138.9, 135.8, 133.8, 133.1, 132.1, 129.9, 128.4,
126.1, 125.9,123.8, 122.2, 121.2, 114.3, 38.2; IR (KBr) v:
3082, 1665 cm™'; ESI-MS m/z: 385.1 (M+H"). Anal.
calcd for C7H3N4SBr: C 53.00, H 3.40, N 14.54; found C
52.64, H3.62,N 14.87.

3-(1H-1,2,3- = F M )-4-(4- F FL 2K FE)-2,5- & (-1,5-
HRIFTAE IR E (Se): A EE A, =% 38%. mp. 180~
182 “C; '"H NMR (CDCl;, 400 MHz) &: 7.41 (d, J=8.0
Hz, 1H), 7.37 (s, 1H), 7.19 (t, J=7.6 Hz, 1H), 7.13 (d, J=
8.0 Hz, 2H), 7.05~7.04 (m, 3H), 6.94 (t, J=7.2 Hz, 1H),
6.87 (d, J=8.4 Hz, 1H), 6.09 (s, 1H), 3.98 (s, 2H), 2.34 (s,
3H); *C NMR (CDCls;, 100 MHz) §: 143.5, 139.7, 139.6,
134.0, 133.6, 132.8, 129.6, 128.2, 128.1, 126.2, 125.7,
121.8, 121.1, 114.0, 38.1, 21.3; IR (KBr) v: 3140, 1650
em 'y ESI-MS m/z: 321.1 (M+H"). Anal. caled for
CisH (N,S: C 67.47, H 5.03, N 17.49; found C 67.03, H
5.21,N 17.74.

3-(1H-1,2,3- = % M )-4-(4- H 4 FE 2 3E)-2,5- — & -
15- R BB E(SD): HEAE Ak, 722 38%. mp. 158~
159 ‘C; '"H NMR (CDCls;, 400 MHz) §: 7.41~7.31 (m,
2H), 7.17 (d, J=7.6 Hz, 3H), 7.06 (s, 1H), 6.93 (t, J=7.2
Hz, 1H), 6.87 (d, J=8.0 Hz, 1H), 6.75 (d, J=8.0 Hz, 2H),
6.04 (s, 1H), 3.94 (s, 2H), 3.76 (s, 3H); *C NMR (CDCl;,
100 MHz) §: 160.2, 143.4, 139.4, 133.6, 132.9, 129.6,
129.0, 128.2, 126.2, 125.6, 121.7, 121.1, 114.2, 55.3, 38.0;
IR (KBr) v: 3148, 1641 cm™'; ESI-MS m/z: 337.1 (M+
H+). Anal. caled for C;sH;(N4OS: C 64.27, H 4.79, N
16.65; found C 63.87, H 4.38, N 16.90.
325 3-QQH-123-Z=R)-4-%F K -23-=A-1,5 R
LR 309 Ak

6a~6f [\ 5 i [ Sa~S5f.

3-(2H-1,2,3- =5 M)-4- K 2 3- — A -1,5-F B A
JEi(6a): FEEEA, P73 82%. mp. 136~137 C; 'H
NMR (CDCls, 400 MHz) : 7.64 (d, J=7.6 Hz, 1H), 7.53
(d, J=7.2 Hz, 2H), 7.47 (s, 2H), 7.45 (d, J=8.0 Hz, 1H),
7.33 (t, J=8.0 Hz, 2H), 7.26 (t, J=8.0 Hz, 2H), 7.14 (t,
J=7.6 Hz, 1H), 5.78 (dd, J=6.6, 6.6 Hz, 1H), 4.53 (t, J=
12.2 Hz, 1H), 4.35 (dd, J=12.2, 6.6 Hz, 1H); *C NMR
(CDCls, 100 MHz) d: 168.5, 151.0, 136.5, 134.6, 130.2,
128.2, 127.2, 125.8, 125.1, 122.4, 64.3, 43.4; IR (KBr) v:
1617 cm™'; ESI-MS m/z: 307.2 (M+H"). Anal. calcd for
C7H14N,S: C 66.64, H 4.61, N 18.29; found C 66.25, H
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4.74,N 18.56.

3-(2H-1,2,3- = A M )-4-(4- 5 0K 2E)-2,3- & (-1,5- K
FFB B B (6b): B (L[ AR, 7 # 80%. mp. 150~
151 “C; '"H NMR (CDCl;, 400 MHz) §: 7.64 (d, J=7.2
Hz, 1H), 7.55~7.45 (m, 5H), 7.34 (d, J=8.0 Hz, 1H),
7.13 (t, J=7.6 Hz, 1H), 6.95 (t, J=8.4 Hz, 2H), 5.77 (dd,
J=6.6, 6.4 Hz, 1H), 4.48 (t, J=12.2 Hz, 1H), 4.35 (dd,
J=122, 6.4 Hz, 1H); *C NMR (CDCl;, 100 MHz) 6:
1672, 163.9 (d, 'Jor=249.3 Hz), 150.8, 134.7, 134.6,
130.3, 129.5 (d, *Jer=8.6 Hz), 125.9, 125.1, 122.4, 115.3
(d, Jep=21.7 Hz), 64.2, 43.3; IR (KBr) v: 1602 cm '
ESI-MS m/z: 325.1 (M+H+). Anal. calcd for C;;H3sN4FS:
C 62.95, H 4.04, N 17.27; found C 62.56, H 3.73, N 17.67.

3-(2H-1,2,3- = A M)-4-(4- 5K H)-2,3- “&(-1,5-K
TFBR AR 5 (6c): BT O A, 7 F 83%. mp. 162~
163 “C; '"H NMR (CDCl;, 400 MHz) §: 7.64 (d, J=7.6
Hz, 1H), 7.50~7.45 (m, 5H), 7.34 (d, J=8.0 Hz, 1H),
7.24 (t, J=8.4 Hz, 2H), 7.14 (t, J=7.2 Hz, 1H), 5.76 (dd,
J=6.6, 6.4 Hz, 1H), 4.48 (t, J=12.2 Hz, 1H), 4.35 (dd,
J=122, 6.4 Hz, 1H); *C NMR (CDCl;, 100 MHz) 6:
167.2, 150.7, 136.4, 1349, 134.7, 134.6, 130.3, 128.7,
128.4, 126.0, 125.2, 122.4, 64.2, 43.4; IR (KBr) v: 1615
cm”'; ESI-MS m/z: 341.1 (M+H"). Anal. caled for
C7H,3N,SCl: C 59.91, H 3.84, N 16.44; found C 59.58, H
3.54,N 16.74.

3-(2QH-12,3- = Z M)-4-(4- IR K FE)-2,.3- —5(-1,5-%
IFB B B (6d): B (L[ AR, 7 A 85%. mp. 165~
166 “C; '"H NMR (CDCl;, 400 MHz) §: 7.64 (d, J=7.6
Hz, 1H), 7.50 (s, 2H), 7.47 (t, J=17.6 Hz, 1H), 7.40 (t, J=
8.8 Hz, 4H), 7.34 (d, J=8.0 Hz, 1H), 7.14 (t, J=7.6 Hz,
1H), 5.76 (dd, J=6.6, 6.4 Hz, 1H), 4.47 (t, J=12.2 Hz,
1H), 4.35 (dd, J=12.2, 6.4 Hz, 1H); *C NMR (CDCl;,
100 MHz) §: 167.3, 150.7, 134.7, 134.6, 131.3, 130.3,
128.9, 126.0, 1252, 122.4, 64.1, 43.4; IR (KBr) v: 1611
ecm”'; ESI-MS m/z: 385.1 (M+H"). Anal. caled for
C7H,3N,SBr: C 53.00, H 3.40, N 14.54; found C 52.53, H
3.62, N 14.84.

3-(2H-1,2,3- =R M )-4-(4- FF AL DR 38 )-2,3- —&(-1,5-
HRIFBR AR F (6e): MK, 7% 82%. m.p. 148~
150 “C; '"H NMR (CDCl;, 400 MHz) §: 7.62 (d, J=7.6
Hz, 1H), 7.49 (s, 2H), 7.44 (t, J=8.0 Hz, 3H), 7.33 (d, J=
7.2 Hz, 1H), 7.12~7.05 (m, 3H), 5.77 (dd, J=6.6, 6.4 Hz,
1H), 4.51 (t, J=12.0 Hz, 1H), 4.34 (dd, J=12.0, 6.4 Hz,
1H), 2.30 (s, 3H); *C NMR (CDCl;, 100 MHz) J: 168.1,
151.1, 140.6, 134.5, 133.6, 130.2, 128.9, 127.2, 125.6,
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125.1, 122.4, 64.2, 43.3, 21.4; IR (KBr) v: 1615 cm ';
ESI-MS m/z: 321.1 (M+H"). Anal. caled for CsH;¢N,S:
C 67.47, H5.03, N 17.49; found C 67.05, H 4.74, N 17.79.

3-(2H-1,2,3- = 5 M )-4-(4- F 4 2 R 0 )-2,3- & -
15- R IFm AR (6f): B OEE, 7% 79%. m.p. 122~
124 °C; '"H NMR (CDCls, 400 MHz) d: 7.61 (d, J=17.6
Hz, 1H), 7.53~7.50 (d, J=9.2 Hz, 4H), 7.43 (t, J=17.6
Hz, 1H), 7.32 (d, J=7.6 Hz, 1H), 7.09 (t, J=7.6 Hz, 1H),
6.77 (d, J=8.8 Hz, 2H), 5.77 (dd, J=6.4, 6.4 Hz, 1H),
4.49 (t, J=12.0 Hz, 1H), 4.35 (dd, J=12.0, 6.4 Hz, 1H),
3.77 (s, 3H); *C NMR (CDCl;, 100 MHz) 6: 167.3, 161.3,
151.2, 134.5, 130.2, 129.0, 128.9, 125.5, 125.0, 122.3,
113.6, 64.1, 55.3, 43.2; IR (KBr) v: 1602 cm '; ESI-MS
m/z: 3372 (M+H"). Anal. caled for C;sH;sN,OS: C
64.27,H 4.79, N 16.65; found C 63.88, H 4.32, N 16.85.
32.6 3-(1H-1,2,3-= R "%)-4-% % -2,3,4,5-W9 A -1,5-
R AR R A Bk

£ 50 mL = O, 23 sl Sa~5f (0.33 mmol).
20.6 mg FIEHN AL EH(0.33 mmol). i&E B IR %%, 5 mL
PO AT 5 mL HEE, FUkK & F T in Z B A
FECARRALE R 10 DIRATR, 4R BLEEN A R 8 5
1R, AREREEHE 1 h, JBRIRAEER, A LR L BE A0
VLRI B B2 S AN VA O ST pH N 10, 20V, A WL 4,
TN B T A Ik, A o [ A4, 0Tk A &5 o 7 3
Ta~T7f.

3-(1H-1,2,3- = 5 Me)-4- 2K 5 -2.3,4,5- DY &(-1,5- K I
AL B (Ta): AEMEE, 77% 83%. mp. 182~184 C;
'H NMR (CDCls, 400 MHz) 6: 8.29 (s, 1H), 7.63 (s, 1H),
7.36~6.71 (m, 9H), 5.38 (s, 1H), 5.32 (dd, J=8.2, 4.6 Hz,
1H), 3.86 (s, 1H), 3.82 (dd, J=14.6, 8.2 Hz, 1H), 3.30 (dd,
J=14.6, 4.6 Hz, 1H); >*C NMR (CDCl;, 100 MHz) §:
148.6, 138.8, 133.1, 132.1, 129.0, 128.5, 128.1, 125.8,
124.4, 121.7, 120.5, 64.1, 63.1, 35.8; IR (KBr) v: 3331
em '; ESI-MS m/z: 331.1 (M+Na"). Anal. caled for
CisHgN4S: C 66.21, H 5.23, N 18.17; found C 65.87, H
4.85,N 17.82.

3-(1H-1,2,3- =% M)-4-(4- K 3)-2,3,4,5-TU A - 1,5-
RIFTESE(Tb): A EFEE, 7% 81%. mp. 158~
160 °C; 'H NMR (CDCls, 400 MHz) 6: 8.30 (s, 1H), 7.65
(s, 1H), 7.34~6.71 (m, 8H), 5.37 (s, 1H), 5.28 (dd, J=8.0,
4.6 Hz, 1H), 3.81 (dd, J=14.6, 8.0 Hz, 1H), 3.76 (s, 1H),
3.30 (dd, J=14.6, 4.6 Hz, 1H); “C NMR (CDCl;, 100
MHz) 6: 162.4 (d, 'Jop=246.7 Hz), 148.4, 134.7, 133.2,
132.2, 128.1, 127.6 (d, *Jor=8.1 Hz), 124.4, 121.8, 120.5,
116.0 (d, 2Jop=21.4 Hz), 64.0, 62.4, 35.7; IR (KBr) v:
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3351 cm™'; ESI-MS m/z: 349.1 (M+Na"). Anal. calcd for
C7H,sNFS: C 62.56, H 4.63, N 17.17; found C 62.17, H
427,N 16.85.

3-(1H-1,2,3- =R Me)-4-(4-FH F 3E)-2,3,4,5-IU & -1,5-
HBIFEIARE (Te): AR, % 82%. mp. 163~
165 “C; '"H NMR (CDCls, 400 MHz) 6: 8.29 (s, 1H), 7.65
(s, 1H), 7.36~6.71 (m, 8H), 5.37 (s, 1H), 5.29 (dd, J=8.4,
4.8 Hz, 1H), 3.82 (dd, J=14.8, 8.4 Hz, 1H), 3.77 (s, 1H),
3.30 (dd, J=14.8, 4.8 Hz, 1H); *C NMR (CDCl;, 100
MHz) 0: 148.3, 137.3, 134.4, 133.2, 1322, 129.2, 128.1,
127.2, 124.4, 121.9, 120.5, 63.9, 62.5, 35.7; IR (KBr) v:
3337 cm '; ESI-MS m/z: 365.2 (M~+Na"). Anal. calcd for
C,7HsN,SCI: C 59.56, H 4.41, N 16.34; found C 59.21, H
4.03,N 16.01.

3-(1H-1,2,3- = %M )-4-(4- I K K5)-2,3.4,5- Y &(-1,5-
HKIFM A (7d): AAE A, 725 84%. mp. 118~
120 ‘C; '"H NMR (CDCls, 400 MHz) 8: 8.31 (s, 1H), 7.66
(s, 1H), 7.36~6.70 (m, 8H), 5.35 (s, 1H), 5.30 (dd, J=8.0,
4.8 Hz, 1H), 3.81 (dd, J=14.4, 8.0 Hz, 1H), 3.77 (s, 1H),
3.31 (dd, J=14.4, 4.8 Hz, 1H); “C NMR (CDCl;, 100
MHz) §: 148.3, 137.7, 133.2, 132.2, 128.1, 127.5, 124.4,
122.6, 122.5, 121.9, 120.6, 63.9, 62.5, 35.7; IR (KBr) v:
3357 cm™'; ESI-MS m/z: 409.1 (M+Na"). Anal. calcd for
C7H,sN,SBr: C 52.72, H 3.90, N 14.47; found C 52.34, H
3.49,N 14.13.

3-(1H-1,2,3- =% W)-4-(4- FF 3L 25 5E)-2,3,4,5- DY & -
L5- BRI AR E (Te): HOEA, 772 81%. m.p. 155~
156 “C; '"H NMR (CDCls, 400 MHz) ¢: 8.33 (s, 1H), 7.65
(s, 1H), 7.36~6.70 (m, 8H), 5.32 (s, 1H), 5.30 (dd, J=8.0,
4.6 Hz, 1H), 3.81 (s, 1H), 3.79 (dd, J=14.6, 8.0 Hz, 1H),
3.30 (dd, J=14.6, 4.6 Hz, 1H), 2.26 (s, 3H); *C NMR
(CDCls, 100 MHz) o: 148.7, 138.3, 135.9, 133.1, 132.1,
129.7, 128.0, 125.6, 124.4, 121.6, 120.4, 64.1, 62.8, 35.8,
21.1; IR (KBr) v: 3357 cm '. ESI-MS m/z: 3452 (M+
Na"). Anal. caled for CigH;gN,S: C 67.05, H 5.63, N
17.38; found C 66.71, H 5.25, N 17.02.

3-(1H-1,2,3- =% Me)-4-(4-HF 5 0K 3)-2,3,4,5- DU A -
LS-RIFBR A B (TD: AEE, 7K 78%. mp. 126~
128 “C; '"H NMR (CDCls, 400 MHz) d: 8.31 (s, 1H), 7.65
(s, 1H), 7.35~6.69 (m, 8H), 5.31 (s, 1H), 5.27 (dd, J=8.4,
4.6 Hz, 1H), 3.78 (s, 1H), 3.76 (dd, J=14.6, 8.4 Hz, 1H),
3.72 (s, 3H), 3.28 (dd, J=14.6, 4.6 Hz, 1H); “C NMR
(CDCls, 100 MHz) §: 159.4, 148.7, 133.1, 132.1, 131.0,
128.0, 127.0, 124.5, 121.6, 120.4, 114.3, 64.2, 62.5, 55.2,
35.8; IR (KBr) v: 3354 cm™'; ESI-MS m/z: 361.1 (M+
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Na"). Anal. caled for C;HsN4OS: C 63.88, H 5.36, N
16.56; found C 63.64, H 5.09, N 16.31.
3.2.7 Te shiRZEAM aG M =

¥ 7e BT OERES, R TRIEHER, 153 Te
P ER. Te WA IAEE A TSI s 504 2, L CCDC
59 1954727, #%HL 0.40 mm X 0.32 mm X 0.20 mm A /)
[PEL AR, 7E 298 K HIRE T, /£ SMART APEXIICCD
Area Detector T8¢ _>RH Mo Ko &F£k(1=0.071073
nm)7E 2.57°<0<25.02°EFl A UL -0 77 AT, 3t
W T 15178 MITH AL, HrhMSIATH A 2879 A
[R(int)] =0.0470. & 1A 45 ¥4 J& 1E 5C &k & (Orthorhombic),
S ECN a=0.94896(9) nm, b=1.19676(11) nm, c=
2.8711(3) nm, a=90°, =90°, y=90°, '=3.2607(5) nm’,
D.=1.314 Mgem, Z=8, F(000)=1360. Pbca % |FEE,
©=0203 mm .
3.3 RIMAEEM

SR FE B B8 AR POT0 A P 0 A4 s 5 kAT T
Mg, CAGRUREREAE 0 FL B 0 R 254, DL B B A
(A7 mm) IR /N TR T AT R 5 PR R DD, Lk
B AE BRER R AR AR (C. neoformans stand) HiAEFREK Ik
REE(C. neoformans clinica) M1 A& EE (C. albicans)
R H.

¥tk &) 5a~5f, 6a~6f Ml 7Ta~7f F — HZL I
(DMSO)C ¥ i, e b e a8 i 29848 |, (%
AR N 200 pg, BT H M DMSO# LG %M. ¥
ot H A K I R R T Meller-Hinton (MH)J A3 37 56 i
B 1004y /mL CFU, ¥JE 0.2 mL i) MH B fig Fhx L,
BEAIERA M TR b, TN 37 CH;9% 24
h, CRSEIGAE R, SeIGE R =R, M S5 R UL
H.

4 Bh#1 Bl (Supporting Information) A4k 3a~3f.
3'a~3'f. da~4f Al 4'a~4'f L s 54 Sa~5f. 6a~
6f A1 7a~7f () '"H NMR 1 °C NMR K. ixsbphpla]
LA 7 MASF1] 94 3 (http://sioc-journal.cn/)_ | %K.
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