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WE WIFERT 328 CO)-1,2,4-=FMEURH 1,5-F I mE L S EY, 2,3-250/2,5-24/2,3,4,5-W0&-3-(1,2,4- =5

W)-4-75 J-1,5- R FF B E. TS 1 AR K B BRI & ok, B 1 b 2 MRS, B AR AN
TR, 2,3- T42,5- T A-3-(1,2,4- =R ME)-4- 55 F-1,5- 2R IR U SN AR REER T AT 1 (0 S BR B AR B AR
IVER, £ 200 pg/dise BT, A 4 MEE VIR FT L FSER T B 18 F e 3T BR2G M U, A7 3 Me S B s
BRSO RGO, YD IR AR BT TR, 1,2,4- =R MR C=N X2 2,3-—4-3-
(1,2,4- = 5M)-4- 75 - 1,52 I B 50 B0 100380 1 3 P PR SR B 24 2 14

R LS-RIFREAE, 1,24- =50 MEEENE; MACER

Synthesis and Antimicrobial Activity of C(3)-1,2,4-Triazolyl-
1,5-benzothiazepines

Wang, Yan" Kong, Lingman* Wang, Ranran’ Tian, Keqing” Zhang, Ping™*
(“ College of Chemistry and Materials Science, Hebei Normal University, Shijiazhuang 050024)
(% Environment and Chemical Engineering, Hebei Chemical and Pharmaceutical College, Shijiazhuang 050026)

Abstract Three kinds of C(3)-1,2,4-triazolyl-1,5-benzothiazepines, 2,3-dihydro/2,5-dihydro/2,3,4,5-tetrahydro-3-(1,2,4- tria-
zolyl)-4-aryl-1,5-benzothiazepines, were designed and synthesized. The synthesis conditions of intermediates and target prod-
ucts were studied, and the structures of two by-products were determined. The antimicrobial activity test of the target products
showed that 2,3-dihydro/2,5-dihydro-3-(1,2,4-triazolyl)-4-aryl-1,5-benzothiazepines exhibited high inhibitory effects on C.
neoformans and C. albicans. At concentration of 200 pg/disc, the inhibitory effects of four compounds on C. neoformans were
stronger than that of fluconazol, and the inhibitory effects of three compounds on C. albicans were stronger than that of flu-
conazol. The preliminary study on the structure-activity relationship of antifungal revealed that 1,2,4-triazolyl and C=N double
bond were the key function groups in the antifungal activity of 2,3-dihydro-3-(1,2,4-triazolyl)-4-aryl-1,5-benzothiazepines.
Keywords 1,5-benzothiazepine; 1,2,4-triazole; antimicrobical activity; structure-activity relationship
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2-(1,2,4- =5 M)-4- 55 Fe-1 5- K I B A B i 2 A
R R R FROL DT R 1,2,4- = MEIRAE e 2
NI VA Il R RN} AL N RS s s A= Il PR EHIVE
Y, RSCERBEIFA KT 3 28 3-(1,2,4- =& M)-4-75
F-1S-RAMBELE, G2 Scheme 1. W T &
ATTRE BB G A= FRER B AR AR . BT A BRER B IR PR . A
TR ) RN B BT B 4 6038 2 BR B ) A4/
H, FFATHID IR 8O R0

o

diltiazem
0 \/\OH
N/\/ ° \
e oA
N N
CI;%> g)

quetiapine clotiapine

B 1 HURERE. MR A ST 454

Figure 1 Structures of diltiazem, quetiapine and clotiapine
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1 HRSH
1.1 BEHRUEMHNERHR

G0 2a~2f [1)& BRI IRSCIR[211 777, N AT
F 20 min A= HARF=Y) 2a(LA 2a A1), 2 h B EEE R
Bl 1a F1H B2 2a K AE R I N 79 7, 7 (1)
A N R I, S5 G R R SRR, Bt
SIS [A] A 4 h. 2a~2f PS5 RAEA SCRR[21, 22]—3K,
& 7 R WSCERTRIE

o} (0]
O N-NO N-N O
| |
Ly &)
7

& 3a~3f 16 R S f Al R 7 R
MR ] HLFRHE AL R AR, 75 H R IA 7 P RS 4 h, 3a~
3f U= 5RAE 78%~88% 2 [A], A=k H A4 (1) [R] i WL 22 3]
DRI =) 8(LL 3a ), 4ok B o b nl g, 8 2
FREEAN 22 RAZITE SC/R IR RLFT A, K SN B A

UK, 8 108 B EBEE, 3030 AL A0 8 L
ki
(0]
wo/
\R
7
8

BV 3a~3f 7EXT HIERRE IR (PTS) AL & 40+
WIRAZ N FHE R, [FI 2R B da~4f R 5a~5f, H =%
PERAEIT, 1 h R T e 4. da—df Al Sa~
5f A LB NaBH,CN 3B 5y 6a~6f, S rh R I, 4a~4f
HIE JFE L Sa~5f BT il FEA, IR B AT, iR PRI AT g
sa~5f 1RGSR da~af, DI
NaBH;CN £ Ji.

1.2 BirtEMRIEFEE RIVEEAS X RS

AR T B FRE A 4a~4f, Sa~5F Fl 6a~6f X #i =
RAER B bR AR (C. neoformans stand)~ A= BRER 15 R K
(C. neoformans clinical)~ FAEEERE (C. albicans) 43
B B BRI (S, aureus) T KFFFHE(E. coli) HIFNHI1EF,
PSR LR 1 & 1 T%ﬂ a0 12 A
C(3)-1,2,4-=FMEUR K] 2,3/2,5- & -1,5- IR R4 2
4a~4f, 5a~5f XHTAERRBRE(C. neOformanS)/E:ﬁﬁE%
HIFMEIAE L, o 3 A2 BR ER AR HERR (C. neoformans
stand) W INHTEEFR 4f, Se, Sd A0S & T Hi B BRERE
IRAR(C. neoformans clinical), J& 7T 1% 3.0 1) = 5 BUEAL
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AW, 1£200 pg/disc FIHREE T, 4a, 4b, de, Sc X #i A= faek
B (C. neoformans) B 40 i /5 FH &1 T % B8 24 4 e e
da~4f, Sa~5f X A EERE (C. albicans) 2 T &
FEAH]L X T EEEER B A 4a, 4b, de FlI
Sc, LM 7 HXPH BRI (C. neoformans) ) i
/NI R P (M Cgo) R B /N A BRI FE(MFC) (3R 2), FHER 2
KR TTN, 4a, 4b, 4e Fl Sc 19 MICs, 5 5T 5L B 24 FURR A
I, MFC KT HBEE M. C(3)-1,2,4- = F M EUR 11
2,3/2,5- “E-LS-RIFMAR EA R KA AR
U I FH IS A L R AL A ).

EEXAEY) da~4af ARG TE, 456 UREH AT
AR, IR PRI RO R, 3 MAE 1,24-=
BRI A 9a~9f X 872E B ER B %A I 1E H
P4 B 3 A I 1,2,4- S EM R SRS da~d4f TETERIC
B, B 1,2,4-=FMERAE 1,5-RIFmA R =R 3
ALEEAE 2 AR TR S iR . 4 F2RFF B )

HAR SN0 B R VA AN [FIRR B B s, (B A5 T2
2R IR B IE 9 A (4a) B R (4b) I 00 B B RUCR B 4T,
BHEFRNAGEMEFEYRRIR 5. N T TiE da~4af
i C=N BV S A0 R TS P s, IERE AL T AN
A C=N BUEE 6a~6f X 3Hi 4 BBk g i #m A FHGEE 1),
1 HERTTEN, 14 6c I 6d 14 7 % A= Ra Bk B 11
FERNHIAL, HAy 4 MESTTEEE R, U C=N XU
SERJFR TR 3 AL _ER 1,2,4- =R IR S 4a~4f S E 1)
KA, IR BRI A — R, I8
T BIRNT AL

@%@

9a ~ of

R=H(a), R=F (b), R=Cl(c), R = Br (d),
R = CH; (e), R = OCHj (f)

F1 S 4a~4f, Sa~51 F 6a~ 6f K11 IE M (30 B P8 B 4% /mm) ™
Table 1 Antimicrobial activity of compounds 4a~4f, Sa~5f and 6a~ 6f (diameter of inhibition zone/mm)

Compd. R C. neoformans stand C. neoformans clinical C. albicans ~ S. aureus E. coli
4a H 29.30 28.37 25.93 17.00 15.57
4b F 27.47 25.80 20.47 17.30 14.83
4c Cl 21.10 20.30 15.20 13.17 11.63
4d Br 17.50 17.33 15.20 12.10 10.03
4e CH; 25.63 25.30 22.67 14.17 12.63
4f OCH; 21.33 22.97 17.87 14.03 13.00
Sa H 23.43 18.63 20.03 16.53 14.97
5b F 21.40 16.67 15.30 9.33 7.63
Sc¢ Cl 26.43 26.60 12.93 11.13 10.17
5d Br 21.93 23.10 10.00 8.67 8.93
Se CH; 18.33 17.33 15.43 8.67 8.73
5f OCH; 19.87 17.40 18.67 16.13 16.47
6a H 6.00 6.00 6.00 6.00 6.00
6b F 6.00 6.00 6.00 6.00 6.00
6¢ Cl 23.67 23.66 6.00 6.00 6.00
6d Br 20.80 20.51 6.00 6.00 6.00
6e CH; 6.00 6.00 6.00 6.00 6.00
6f OCH; 6.00 6.00 6.00 6.00 6.00

Fluconazol — 22.40 22.40 20.20 — —
Ciprofloxacin hydrochloride — — — — 21.60 21.60

¢ 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 consider as no anti-

bacterial activity.

£ 2 LAY 4a, 4b, e F1 5c¢ (1) MICg, F1 MFC %35
Table 2 MICgy and MFC values of compounds 4a, 4b, 4e and 5c¢

MICgy/(pgemL ")

MFC/(ugemL™")

Compd. R ATCC34874 Clinical isolate ATCC34874 Clinical isolate
4a H 2.0 2.0 65.0 71.0
4b F 2.0 2.0 72.0 74.0
4e CH; 3.0 3.0 58.0 58.0
Sc¢ Cl 3.0 3.0 73.0 77.0
Fluconazol — 2.0 3.0 >128.0 >128.0
Chin. J. Org. Chem. 2019, 39, 2663~2670 © 2019 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 2665
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WA da~4f, Sa~5F AU F R R IR 7 40
HIAEF, 0PRSS R AR B, Kk
B R 4 v R R RTOK T T TR A R 3 v R
Hrh 4a, 4b, Sa I 5F X & OFEEEE . S KA
A FERN, R 2 T A R SR A IR F i
G, AR A E R, A AR X — R APl
YRR T AN ER S %,

2 Zhig

BWIHE T 184 C(3)-1,2,4- = F ML EUAR I 1,5- 283
AR ENAY), FHHAT TR AP 3G
RINHT, BRI T XA FaBR B . 1 STk 1 28R
S rE &Y, BABERIGARNHNE. e T
1,2,4- = F IR C=N XUBE 45 #) H 0 /2 52 4a~4f 1)
BB M A SR SE I, B T AE RN I E SR BRI
oK R UL KT i v R O I AL AR T MME N S
%,

3 IS
3.1 X5

Thermo SCIENTIFIC RUZLAMEREL, KBr & HiZ;
Agilent Technologies LC/MS 1200 series-6130Quadrupole
AW Bk A, WIPM-NMR-400M 7 % fig 44 3R AX,
AVANCEII-500M B REIEHRIC, TMS N AR,

2-F IR B 27 e R AR AR A TR A
Helkm B iral. BrERERE AR B ER
BREIRARR. AOSHRE. SHOHERE. KBiE
AT AGTVE K 2 A iy B 2 2 B FR 4L
3.2 ZWHE
321 1-3F A -2-(1,2,4- = f7k)-2- 7 i -1-87 (2a ~ 2f)
EORESEY

76 50 mL = FJEFRKIK I 1a~1f (11 mmol). 15
mL ZfE. 0.3 g (11 mmol)Z K H . 1.4 g (17 mmol) —
F e 2 6 AN R 2R IR & pH EAE 3~4 2 0], [BIJ N
4 h, A, BORRGET, KOOI &R G R AR
FR SN KIEOR T pH (P, 29, AU LK
B R AN T 0, DR IR AR VA R, TR AR AR A E AT
(VCAHE) @ MR R =2 | 1113 8AY) 2a~2f
7.

1,5- K32, 4- 7 (1,2,4- =% M)-1,5- 1% —Fil(7): TS
L HEIRIBAR, 7% 14%. '"H NMR (CDCl;, 500 MHz) 6
8.36 (s, 2H), 8.26 (s, 1H), 8.16 (s, 2H,), 7.92 (s, 1H),
8.00~7.47 (m, 15H), 6.04 (t, J=7.5 Hz, 1H), 5.84 (dd,
J=6.5, 8.5 Hz, 2H), 3.46~3.40 (m, J=7.5 Hz, 0.5H),
3.14 (dd, J=6.5, 8.5 Hz, 2H), 2.76~2.70 (m, J=7.5 Hz,
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0.5H); *C NMR(CDCl;, 125 MHz) 6: 192.6, 152.4, 152.1,
1445, 143.5, 134.6, 134.5, 133.7, 133.3, 129.2, 128.8,
128.6, 60.4, 34.5; HRMS calcd for C,;H;oNsO, [M+H]"
387.1564, found 387.1561.

322 1-F A -2-(1,2,4- = ®7)-3-(2- A R A A)-1-
7 BR(3a~31) &9 5 5k,

7E 50 mL = U A& I 2a~2f (5 mmol). 0.63
g (5 mmol) 2-ZFEIRH A 10 mL oK FEE, VKK
B 4 h, JBRIRGEE R, FIRDERERFEZ VR
fif) © V(LR B8 =2 © 1115 3{L5% 3a~3f Al 8.

-8 3-2-(1,2,4- = HUME)-3-(2- B 2 R B 2 )-1- A B
(3a): F ORI, 77F 88%. 'H NMR (400 MHz,
CDCly) 6: 8.33 (s, 1H), 7.97 (s, 1H), 7.68~6.72 (m, 9H),
6.01 (dd, Jya=4.4 Hz, Jxz=9.6 Hz, 1H), 439 (s, 2H),
3.60 (dd, Jax=4.4 Hz, Jas=14.4 Hz, 1H), 3.36 (dd, Jga=
14.4 Hz, Jyx=9.6 Hz, 1H); °C NMR (100 MHz, CDCl;)
8: 192.5, 151.6, 149.0, 143.6, 137.0, 134.4, 133.8, 131.2,
129.0, 128.9, 128.8, 128.7, 119.0, 115.4, 114.8, 62.8, 36.3;
HRMS caled for C;;H;N,OS [M+H]" 325.1118, found
325.1115.

1-(4- AR HE)-2-(1,2,4- = F M )-3-(2-Z FE R B 2 )- 1-
IR (3b): 3% R AA, 7% 85%. 'H NMR (400
MHz, CDCLy) 6: 8.32 (s, 1H), 7.97 (s, 1H), 7.72~6.75 (m,
8H), 5.96 (dd, Jxa=4.4 Hz, Jxz=9.4 Hz, 1H), 4.39 (s,
2H), 3.58 (dd, Jax=4.4 Hz, Joz=14.4 Hz, 1H), 3.35 (dd,
Jea=14.4 Hz, Jsx=9.6 Hz, 1H); *C NMR (100 MHz,
CDCly) d: 190.9, 166.3, (d, 'Jor=256.7 Hz), 151.7, 149.0,
143.5, 137.1, 131.6, 130.2, 119.0, 115.4, 114.8, 62.7, 36.2;
HRMS calced for C,7H;(N4OFS [M+H]" 343.1023, found
343.1021.

1-(4- SR HE)-2-(1,2,4- = R M )-3-(2- 2 F R B 2 )- 1-
Pil(3c): 3 AR, 775 85%. 'H NMR (400 MHz,
CDCly) 6: 8.32 (s, 1H), 7.97 (s, 1H), 7.59~6.72 (m, 8H),
5.94 (dd, Jxa=4.4 Hz, Jxz=9.6 Hz, 1H), 4.41 (s, 2H),
3.57 (dd, Jax=4.4 Hz, Jas=14.2 Hz, 1H), 3.34 (dd, Jga=
14.4 Hz, Jyx=9.6 Hz, 1H); °C NMR (100 MHz, CDCl;)
8: 191.3, 151.7, 149.0, 143.4, 137.1, 132.1, 131.3, 130.1,
130.0, 129.4, 129.3, 119.0, 115.5, 114.7, 62.8, 36.1; HRMS
caled for C,;H;(N,OSCl [M + H]" 359.0728, found
359.0724.

1-(4-TR 2R J8)-2-(1,2,4- = M )-3-(2- Z HE 8 i 2 )-1-
IR (3d): 25 R AR, 7% 79%. 'H NMR (400
MHz, CDCLy) 6: 8.32 (s, 1H), 7.97 (s, 1H), 7.52~6.72 (m,
8H), 5.93 (dd, Jxa=4.4 Hz, Jxz=9.4 Hz, 1H), 4.18 (s,
2H), 3.57 (dd, Jax=4.4 Hz, Joz=14.4 Hz, 1H), 3.34 (dd,

Chin. J. Org. Chem. 2019, 39, 2663~2670
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Jsa=14.4 Hz, Jsx=9.6 Hz, 1H); C NMR (100 MHz,
CDCly) d: 191.7, 151.7, 149.0, 143.5, 137.1, 132.5, 132.4,
131.3, 130.1, 129.8, 119.0, 115.4, 114.6, 62.8, 36.1; HRMS
caled for C;7;H;(N4,OSBr [M—}—H]+ 403.0223, found
403.0220.

1-(4- FF 3 28 3 )-2-(1,2,4- = M )-3-(2- 3 3 K i
B5)-1-7AH(3e): B ERRIBA, 722 81%. "H NMR (400
MHz, CDCLy) : 8.33 (s, 1H), 7.96 (s, 1H), 7.56~6.70 (m,
8H), 5.99 (dd, Jxa=4.4 Hz, Jxz=9.8 Hz, 1H), 4.44 (s,
2H), 3.58 (dd, Jax=4.4 Hz, Jyxg=14.4 Hz, 1H), 3.33 (dd,
Jsa=14.2 Hz, Jsx=9.6 Hz, 1H); *C NMR (100 MHz,
CDCly) d: 191.9, 151.6, 149.1, 145.6, 143.5, 137.1, 131.2,
129.8, 129.7, 128.9, 128.8, 118.6, 115.2, 114.6, 62.8, 36.4,
21.7; HRMS calcd for CigH;oN,OS [M-+H]" 339.1274,
found 339.1271.

1-(4- FPAR0 3k 2 3 )-2-(1,2,4- = UM )-3-(2- & 3k ZE
B)-1-TAEA(30): BRI, 73 78%. "H NMR (400
MHz, CDCLy) : 8.35 (s, 1H), 7.99 (s, 1H), 7.71~6.75 (m,
8H), 6.01 (dd, Jxa=4.4 Hz, Jxz=9.6 Hz, 1H), 4.18 (s,
2H), 3.88 (s, 3H), 3.61 (dd, Jax=4.4 Hz, J\z=14.4 Hz,
1H), 3.37 (dd, Jsa=14.4 Hz, J5x=9.6 Hz, 1H); °C NMR
(100 MHz, CDCls) §: 190.8, 164.5, 151.5, 149.0, 143.4,
137.0, 131.2, 126.7, 118.9, 115.4, 114.9, 114.3, 62.5, 55.6,
36.6; HRMS caled for CsH;oN,0,S [M+H]" 355.1223,
found 355.1221.

1-2R 38 -2-(1,2,4- =R Me)-3- FH A JE-1- T A (8): I8
AR, 723 7%. m.p. 152~154 “C; 'H NMR (CDCl;, 500
MHz) J: 8.47 (s, 1H), 7.94 (s, 1H), 7.96~7.49 (m, 5H),
6.23 (t, Jxa=6.0 Hz, Jx3=4.3 Hz, 1H), 4.06 (dd, Jax=6.0
Hz, Jag=7.5 Hz, 1H), 4.01 (dd, Jsx=4.3 Hz, Jsa=7.5
Hz, 1H), 3.32 (s, 3H); *C NMR (CDCls, 125 MHz) o:
192.1, 151.3, 144.3, 134.4, 134.3, 129.1, 128.5, 71.8, 64.3,
59.4; HRMS calcd for Ci,H4N50, [M—I—H]+ 232.1081,
found 232.1081.

323 3-(1,2,4-= R¥)-4-5%5 K -2,3/2,5- = /-1,5-F 5
FRR G B 4a~4f Fo Sa~5f 09 5 m%,

£ 50 mL A i 3a~3f (1.6 mmol). 10 mL
FF SR I3 6 FR LIRS R (PTS), INFAENAL 437K 1 h, ¥
SR E 2R, IR IRV A, N R e A
FIRRIR S AKIERAT pH EZRH M, 2, BHUHA
To /KR BRAA T 15 5 ik 46, R RARERFEEN V(&
E) - V(REE)=100 © 1113314 &) 4a~4f 1 5a~51.

3-(1,2,4- = FM)-4- 2K FE -2 3- & -1,5- IR R AR A A
H(4a): FEMHPIRIA, 72% 40%. "TH NMR (CDCls, 500
MHz) J: 7.86 (s, 1H), 7.82 (s, 1H), 7.63~7.12 (m, 9H),
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5.69 (dd, Jxa=10.5 Hz, Jx3=6.5 Hz, 1H), 4.28 (dd, Jxx=
10.5 Hz, J;g=12.3 Hz, 1H), 4.19 (dd, Jga=12.3 Hz,
Jex=6.5 Hz, 1H); °C NMR (CDCl;, 125 MHz) §: 167.7,
151.4, 150.3, 143.1, 136.3, 134.4, 130.7, 130.3, 128.5,
127.4, 126.1, 125.6, 122.7, 60.4, 43.1; IR (KBr) v: 1628
cm '; HRMS caled for Ci;HsN,S [M+H]" 307.1012,
found 307.1010.

3-(1,2,4- =R M )-4-(4- A HE)-2,3- & -1,5-FK I
RIREE(4b): B EHLIRBAR, 773 38%. "H NMR (CDCl,
500 MHz) o: 7.88 (s, 1H), 7.85 (s, 1H), 7.63~7.00 (m,
8H), 5.66 (dd, Jxx=10.5 Hz, Jxz=6.5 Hz, 1H), 4.27 (dd,
Jax=10.5 Hz, Jsg=12.5 Hz, 1H), 4.18 (dd, Jgx=12.5 Hz,
Jex=6.5 Hz, 1H); >C NMR (CDCls, 125 MHz) §: 166.3,
150.8 (d, 'Jop=174.6 Hz), 143.2, 132.4 (d, “Jor=3.4 Hz),
130.4, 129.7 (d, *Jer=8.5 Hz), 126.1, 125.6, 122.8, 115.6
(d, *Jep=21.0 Hz), 60.3, 43.0; IR (KBr) v: 1599 cm ';
HRMS caled for Ci;H4N,FS [M+H]" 325.0918, found
325.0916.

3-(1,2,4- =5 M )-4-(4- IR I )-2,3- &-1,5- 2K FEBR
RAHE (de): BOMARIBAE, 725 34%. '"H NMR (CDCl,,
500 MHz) J: 7.87 (s, 1H), 7.84 (s, 1H), 7.63~7.13 (m,
8H), 5.66 (dd, Jxa=10.5 Hz, Jxs=6.5 Hz, 1H), 4.22 (dd,
Jax=10.5 Hz, Jas=12.5 Hz, 1H), 4.16 (dd, J;n=11.8 Hz,
Jex=6.5 Hz, 1H); *C NMR (CDCls, 125 MHz) §: 166.3,
151.6, 150.0, 143.2, 137.0, 134.6, 134.4, 130.4, 128.8,
128.7, 126.3, 125.8, 122.9, 60.3, 43.0; IR (KBr) v: 1588
cmfl; HRMS caled for C;H4N4CIS [M—I—H]+ 341.0622,
found 341.0618.

3-(1,2,4- =M )-4-(4-JR R BE)-2,3- & -1,5- K FF i
A (4d): B OIRIUAE, 775 32%. "H NMR (CDCls,
500 MHz) J: 7.88 (s, 1H), 7.85 (s, 1H), 7.63~7.14 (m,
8H), 5.66 (dd, Jxa=10.5 Hz, Jxz=6.5 Hz, 1H), 4.24 (dd,
Jax=10.5 Hz, Jas=12.5 Hz, 1H), 4.17 (dd, Jsg»=12.5 Hz,
Jex=6.5 Hz, 1H); °C NMR (CDCls, 125 MHz) §: 165.4,
150.7, 149.0, 142.3, 1342, 133.4, 131.2, 130.8, 129.5,
128.9, 128.1, 124.9, 122.0, 59.3, 42.1; IR (KBr) v: 1607
cm '; HRMS caled for C,;H4,N,SBr [M+H]" 385.0117,
found 385.0116.

3-(1,2,4- =5 M )-4-(4- H L 28 FE)-2,3- T &-1,5-KFF
B 0 44 55 (de): B CTIORMAR, P2 37%. 'H NMR
(CDCls, 500 MHz) &: 7.84 (s, 1H), 7.81 (s, 1H), 7.60~
7.08 (m, 8H), 5.65 (dd, Jxa=10.5 Hz, Jxs=6.5 Hz, 1H),
424 (dd, Jax=10.5 Hz, J,z=12.3 Hz, 1H), 4.15 (dd,
Jsa=12.3 Hz, Jgx=6.5 Hz, 1H), 2.33 (s, 3H); °C NMR
(CDCls, 125 MHz) 6: 167.3, 151.3, 150.4, 1432, 141.1,
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134.3, 133.5, 130.3, 129.2, 127.3, 125.8, 125.5, 122.8,
60.3, 43.0, 21.3; IR (KBr) v: 1606 cm'; HRMS calcd for
CysH7N,S [M+H]" 321.1168, found 321.1168.

3-(1,2,4- =5k )-4-(4- AR BE 2R 0E)-2,3- - 1,5- 2K
HBR AR AL (4h): B EMHARBAE, 725 37%. 'H NMR
(CDCls, 500 MHz) ¢: 6.98 (s, 1H), 6.93 (s, 1H), 6.70~
6.19 (m, 8H), 4.76 (dd, Jxa=14.5 Hz, Jxz=6.5 Hz, 1H),
3.35 (dd, Jax=14.5 Hz, Jyz=16.3 Hz, 1H), 3.26 (dd,
Jsa=16.3 Hz, Jyx=6.5 Hz, 1H), 2.90 (s, 3H); °C NMR
(CDCls, 125 MHz) §: 164.4, 159.6, 149.2, 148.5, 141.2,
132.2, 128.1, 127.1, 123.9, 120.7, 111.8, 58.6, 53.3, 40.8;
IR (KBr) v: 1609 cm '; HRMS caled for CsH;N4OS
[M+H]" 337.1118, found 337.1115.

3-(1,2,4- = M)-4- 2K F 2 5- A -1,5- K IEBR A A4
B (Sa): B OHPRIBUAE, 77% 42%. "H NMR (CDCL, 500
MHz) J: 7.89 (s, 1H), 7.48 (s, 1H), 7.42~6.87 (m, 9H),
6.04 (s, 1H), 3.87 (s, 2H); °C NMR (CDCl;, 125 MHz) ¢:
152.0, 145.0, 143.5, 139.9, 137.1, 133.6, 129.5, 129.0,
128.2, 128.1, 125.8, 121.8, 121.1, 114.1, 37.4; IR (KBr) v:
3322, 1667 cm™'; HRMS caled for C;H;sN,S [M+H]"
307.1012, found 307.1005.

3-(1,2,4- =M )-4-(4-F 2K 3)-2,5- A -1,5- AR
RAE(Sb): B EHIRBAR, 725 40%. '"H NMR (CDCl,,
500 MHz) d: 7.91 (s, 1H), 7.50 (s, 1H), 7.43~6.86 (m,
8H), 5.89 (s, 1H), 3.85 (s, 2H); *C NMR (CDCls, 125
MHz) §: 152.2, 144.1 (d, 'Jer=206.9 Hz), 139.1, 133.7,
130.1 (d, *Jer=8.3 Hz), 128.3, 125.8, 122.0, 121.1, 116.2
(d, 2Jer=21.0 Hz), 114.4, 37.4; IR (KBr) v: 3300, 1640
cm '; HRMS caled for C;H,N,FS [M+H]" 325.0918,
found 325.0911.

3-(1,2,4- = Bk )-4-(4- 2K 3E)-2,5- & -1,5- 2K I
R E(5e): B ORI, 723 36%. '"H NMR (CDCl,
500 MHz) d: 7.92 (s, 1H), 7.51 (s, 1H), 7.43~6.85 (m,
8H), 5.86 (s, 1H), 3.85 (s, 2H); *C NMR (CDCls, 125
MHz) d: 152.3, 144.9, 143.2, 138.9, 133.7, 129.5, 129.3,
128.3, 122.1, 121.1, 114.6, 37.4; IR (KBr) v: 3157, 1640
cmfl; HRMS calced for Ci;H4N4CIS [M—I—H]+ 341.0622,
found 341.0616.

3-(1,2,4- = BUME)-4-(4- R 2K FE)-2,5- & -1,5- K H i
RAESd): B EHIRBA, 755 35%. '"HNMR (CDCl,,
500 MHz) J: 7.86 (s, 1H), 7.46 (s, 1H), 7.41~6.86 (m,
8H), 6.10 (s, 1H), 3.82 (s, 2H); *C NMR (CDCls, 125
MHz) d: 152.3, 144.9, 143.2, 139.0, 135.9, 133.7, 132.3,
129.7, 128.3, 125.8, 123.9, 122.1 ,121.1, 114.5, 37.4; IR
(KBr) v: 3285, 1662 cmfl; HRMS calcd for C;;7H4N4SBr
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[M-+H]" 385.0117, found 385.0112.

3-(1,2,4- = M )-4-(4- F L K )2, 5- &~ 1,5- K IF:
B A B (Se): % (IR AR, 723 40%. 'H NMR
(CDCls, 500 MHz) §: 7.76 (s, 1H), 7.37 (s, 1H), 7.35~
6.85 (m, 8H), 6.33 (s, 1H), 3.79 (s, 2H), 2.25 (s, 3H); "°C
NMR (CDCls, 125 MHz) o: 151.9, 144.9, 143.5, 139.9,
139.4, 134.1, 133.5, 129.5, 128.0, 125.6, 121.5, 121.1,
114.0, 60.3, 37.3; IR (KBr) v: 3274, 1667 cm '; HRMS
caled for CigH,7N,S [M+H]" 321.1168, found 321.1164.

3-(1,2,4- =5 ME)-4-(4- A B 0K 0E)-2,5- &~ 1,5- 7K
HB A AL (S50 B EMARBAE, 723 37%. 'H NMR
(CDCls, 500 MHz) §: 7.87 (s, 1H), 7.47 (s, 1H), 7.37~
6.73 (m, 8H), 6.11 (s, 1H), 3.83 (s, 2H), 3.74 (s, 3H); "°C
NMR (CDCls, 125 MHz) ¢: 171.0, 160.3, 152.0, 145.0,
133.4, 129.5, 128.0, 121.5, 121.0, 114.2, 55.2, 37.2; IR
(KBr) v: 3396, 1667 cm'; HRMS caled for CsH;7,N,OS
[M+1]" 337.1118, found 337.1112.
324 3-(1,2,4-= #4)-4-5% #£-2,3,4,5-v9 £-1,5-FK 5
B RF 3 6a~6f 6955k

£ 50 mL = FUHfH, 2350 4a~4f (0.33 mmol).
20.6 mg (0.33 mmol)FIEMI E N 1& =R I %E. 5 mL
DU RIEAN 5 mL FE, FUkoKig 460 N i in 2. A i
FECARRALE R 10 DIRAT, 4R BLEE AR 8
1IN, REREEEE 1 h, JREIRAEIER], AN LR LBEFI
LRI RR R S ANVA RO pH N 10, 409, A HLMIIR S,
PN B CHRFI AR, BT H 44, Tk 3 45 4R A5 B 4L
A1) 6a~6f.

Sa~5f (FIEJFD IR F b, =i T &V 4 h.

3-(1,2,4- =5 M)-4- 5 52,3 4,5- D0 - 1,5- K B A
JE5(6a): AME, F“F 85%. mp. 172~173 C; 'H
NMR (CDCls;, 400 MHz) 6: 8.57 (s, 1H), 7.81 (s, 1H),
7.35~6.71 (m, 9H), 5.36 (s, 1H), 4.99 (dd, Jx»=8.8 Hz,
Jxz=4.6 Hz, 1H), 3.92 (dd, Jy,5=14.6 Hz, J,x=8.8 Hz,
1H), 3.88 (s, 1H), 3.24 (dd, Jsga=14.6 Hz, Jyx=4.6 Hz,
1H); *C NMR (CDCls;, 100 MHz) §: 150.8, 148.4, 139.0,
132.0, 129.1, 128.4, 127.9, 125.8, 121.6, 120.5, 64.6, 63.0,
35.3; IR (KBr) v: 3432 cm™'; HRMS calcd for Ci7H;7N,S
[M+H]" 309.1168, found 309.1166.

3-(1,2,4- = B M)-4-(4- 5 K 56 )-2,3,4,5- DU &-1,5- K
H A A E(6b): H [ R, 7% 82%. mp. 186~
188 “C; '"H NMR (CDCls, 400 MHz) J: 8.62 (s, 1H), 7.83
(s, 1H), 7.36~6.72 (m, 8H), 5.34 (s, 1H), 4.97 (dd, Jxa=
8.8 Hz, Jxy=4.4 Hz, 1H), 3.87 (dd, Jag=14.4 Hz, Jyx=
8.8 Hz, 1H), 3.78 (s, 1H), 3.25 (dd, Jsa=14.4 Hz, Jpx=
4.4 Hz, 1H); C NMR (CDCl;, 100 MHz) ¢: 162.4 (d,
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Jer=246.8 Hz), 150.9, 148.2, 143.7, 132.1, 128.0, 127.6
(d, *Jer=38.1 Hz), 121.8, 120.6, 116.1 (d, *Jcr=21.4 Hz),
64.5, 62.4, 35.3; IR (KBr) v: 3435 cm™'; HRMS calcd for
C7H(N,FS [M+H]" 327.1074, found 327.1073.

3-(1,2,4- =M )-4-(4- F AR 5)-2,3,4,5- DY &(-1,5- 7%
T E A5 (6c): AR, 773 82%. mp. 207~
209 ‘C; '"H NMR (CDCls, 400 MHz) ¢: 8.61 (s, 1H), 7.83
(s, 1H), 7.35~6.72 (m, 8H), 5.34 (s, 1H), 4.97 (dd, Jxa=
8.4 Hz, Jxyy=4.6 Hz, 1H), 3.87 (dd, Jag=14.4 Hz, Jux=
8.4 Hz, 1H), 3.79 (s, 1H), 3.24 (dd, Jsa=14.4 Hz, Jpx=
4.6 Hz, 1H); °C NMR (CDCl;, 100 MHz) 6: 150.9, 148.1,
143.7, 137.4, 134.4, 132.1, 129.3, 128.0, 127.2, 121.9,
120.7, 64.4, 62.4, 35.3; IR (KBr) v: 3433 cm '; HRMS
caled for C;;H(N4CIS [M + H] " 343.0779, found
343.0777.

3-(1,2,4- = M)-4-(4- 1R K 5£)-2,3,4,5- DU & -1,5- 7K
I AE R & (6d): H ALK, fF 83%. mp. 210~
212 C; '"H NMR (CDCls, 400 MHz) : 8.61 (s, 1H), 7.84
(s, 1H), 7.38~6.72 (m, 8H), 5.33 (s, 1H), 4.97 (dd, Jxa=
8.4 Hz, Jxzy=4.8 Hz, 1H), 3.88 (dd, Jaz=14.4 Hz, Jyx=
8.4 Hz, 1H), 3.78 (s, 1H), 3.25(dd, Jga=14.4 Hz, Jyx=4.8
Hz, 1H); *C NMR (CDCl;, 100 MHz) §: 150.9, 148.1,
143.7, 137.9, 132.2, 132.1, 128.0, 127.5, 122.5, 121.9,
120.7, 64.3, 62.5, 35.3; IR (KBr) v: 3433 cm '; HRMS
caled for C;;H;N,SBr [M + H] " 387.0274, found
387.0273.

3-(1,2,4- = R W)-4-(4- F1 3L 5K 5 )-2,3,4,5- DY & -1,5-
HKIFTAE IR E (6e): I EE A, F=% 80%. mp. 184~
186 “C; "H NMR (CDCls, 400 MHz) J: 8.58 (s, 1H), 7.82
(s, 1H), 7.34~6.69 (m, 8H), 5.31 (s, 1H), 4.96 (dd, Jxx=
8.6 Hz, Jxy=4.6 Hz, 1H), 3.88 (dd, Jaz=14.6 Hz, Jyx=
8.6 Hz, 1H), 3.84 (s, 1H), 3.23 (dd, Jsa=14.6 Hz, Jpx=
4.6 Hz, 1H), 2.28 (s, 3H); *C NMR (CDCl;, 100 MHz) ¢:
150.7, 148.6, 143.8, 138.2, 136.0, 132.0, 129.7, 127.9,
125.7, 121.5, 120.5, 64.6, 62.8, 35.3, 21.1; IR (KBr) v:
3432 ¢cm'; HRMS caled for Ci;sHioN,S [M+ H] ™
323.1325, found 323.1323.

3-(1,2,4- = F M )-4-(4- F A 2L 0K 3 )-2,3,4,5- DU & -
L5-R MBI E(6f): EOEE, 7% 79%. mp. 161~
162 “C; "H NMR (CDCls, 400 MHz) d: 8.59 (s, 1H), 7.84
(s, 1H), 7.34~6.69 (m, 8H), 5.30 (s, 1H), 4.94 (dd, Jxa=
8.6 Hz, Jxy=4.6 Hz, 1H), 3.88 (dd, Jag=14.6 Hz, Jyx=
8.6 Hz, 1H), 3.79 (s, 1H), 3.75 (s, 3H), 3.23 (dd, Jsa=14.6
Hz, Jsx=4.6 Hz, 1H); °C NMR (CDCl;, 100 MHz) §:
159.4, 148.6, 132.0, 131.1, 127.9, 127.0, 121.5, 120.4,
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114.4, 64.6, 62.4, 55.2, 35.3; IR (KBr) v: 3432 cm ';
HRMS calcd for C,;3H;oN,OS [M—i—H]+ 339.1274, found
339.1271.

33 FIMREEM

33.1 R E e R

AR S 56 R FH e B8 4K B AR AT 30 0
I E, F 0 DA SRR A SR BREA TR VD B2 A D9 EL T A 24
BRI RO HE 2454, DL Pl B (A mm) R/ NR IR )
J5T A0 B R K0S, I O B AR R R TR AR AE R (C
neoformans stand)~ Hr 4 BREKEE s RAR(C. neoformans
clinical)s BEERE(C. albicans) 431 (08 & BRF (S,
aureus) F K IGFF B (E. coli) I 4E H.

B EY) d4a~4f, 5a~5f, 6a~6f Il — F LA
(DMSO)MC v i, e s ie de in 2 uE 48 b, {4
R ESEN 200 pg, BT EIRE DMSO # R A& . 5
S ECE K WIH A Meller-Hinton (MH) A 8% 97 3%
Rk 10° 4~ /mL CFU, ¥JEX 0.2 mL %] MH g FAR
b, W E RN NG T IR b, T ILAE N 37 CRE
F& 24 h, WOREIREE R, SLIRE A =R, HR A5 RO
FHH.

332 s APHE K E(MICg) F= & ) A B iR & (MFC)
By

FERFIAG AP TC B R AR R IR B 5 LR RS, R NEE
EFTE IR E N2 ~3) X 10°/mL CFU 3§ Fa Bk i i &
W, CAASIIAE AR (355 77 B2 RN SRR ) R BN
S, F 37 CIHERFE 36 h, KA WA e iHE
530 nm K IE 6% B (ODYE. FTill OD fH T % 80%
5% 82 P e N FE IR BE D MICyo, BTN OD fE 52 A3
Frdk OD fH 02 & 22 i), KX R AN [RIVR B A AL 1
HIRE TR AR, 80 VA 2B I B ds MR RE IR EE B
MFCP],

#HBh#1 Bl (Supporting Information) [ 4& & H bk
EWIRIAZ LR ENE . X ek Rl o] PA A B A T R i
(http://sioc-journal.cn/) I N #k.
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