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5 [4- 2 () B EE]-2-F K -2, - K AT, — BT A s (B i
SRR EEEY

wHeEE  REU

(PER KNSR dbat 100193)

x| EEK 2WE EWHE

WE DL SR/ R HE)-2-HAR-2.4- DKWk 64 UK}, 75 = LG AE RN 1 4 0 T 1 MR SO S v, 7931 28
AN 5-(4- R R IEAEHE)-2-TAR-2,4- DK PO — TR s W AL 2, NI L2 45 K028 'H MR, MS FITE % 4
BTAIE. J15 A S5 RAW]: (5 100 ugmL WBET, #55) FAR AP G Ry 5 il i L — s
P, 01 5-(4- U )-2- 0 F-2,4-BR IOtk — X A ) 0 2 TR AL 80.7%, 5-(4-FRFEHE)-2-BiiAX
=2, A- TR PR ] 0% P L R TR R (Bm) A 5-(4-Z BNk )- 2Bt -2, 4- DK Maeibh — 1 -2, 4~ — S A i TG 22 (o) X 31 532 19 2 AT
5 87.4%F1 81.5%.

R S-(A-FRIL/FIENIE)2- B -2, 4-DK IAEOHh 0, SRTEMRIR/EIL; BR SO RIS

Synthesis and Biological Activity of Novel 5-(4-Hydroxy/amino-
benzyl)-2-thiohydantoin Phenylsulfonate/Phenylsulfonamide

Li, Bin Dong, Hongbo Han, Jintao Xu, Zhihong Jin, Shuhui Wang, Mingan™
(Department of Applied Chemistry, China Agricultural University, Beijing 100193)
Abstract Novel 5-(4-hydroxy/aminobenzyl)-thiohydantoin phenylsulfonates/phenylsulfonamides were prepared using

5-(4-hydroxy/aminobenzyl)-thiohydantoin and substituted phenylsulfonyl chlorides as raw materials. Their structures were
confirmed by "H NMR, MS spectra and elementary analysis. The preliminary bioassay results showed that some of them have
certain fungicidal and herbicidal activities. For example, 5-(4-aminobenzyl)-thiohydantoin 4-iodophenylsulfonamide (4d) had
80.7% inhibition rate against Botrytis cinerea, 5-(4-hydroxybenzyl)-thiohydantoin 2-methylphenylsulfonate (3n) and
5-(4-aminobenzyl)-thiohydantoin 2,4-dichlorophenylsulfonamide (4m) had 87.4% and 81.5% inhibition rates against Brasica

campestris at the concentration of 100 pg/mL, respectively.

Keywords 5-(4-hydroxy/aminobenzyl)-2-thiohydantoin; phenylsulfonate; phenylsulfonamide; herbicidal activity; fungicidal

activity

A AR R MRS A T R 2 A, s
L 55 W95 55 (Chlorofenson) o il 51 AN 21y gl A7 40 572 1) B 24,
8 I B A% W S (Genite) A1) 1 i (Fenson)!.  7E VT 4F
KA 2y 3ot AR R L A 5 NS PR 55
T RECGE T IR RGN B
PEARA, Qe FF RS A8 IR R A S a5
ARMEFR IR A G INBR > rh, Bk G e T — 25 KAl
PR P 5 LA 1) B B R R R A &4, ARl g5 SR,
H—AMEE ) = 5 AR SRR S R R R L AN
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TR 2 R A0 AU B HE 4758 A% 25 BRI BT 5T v
RINEA 2-AK-2,4- K Aebk — I (1) — SO IR R I - IR T
R B38E PE JYie 2 A & W 2 A B IR ok e R R R R B
PR O BRAE A A R — RS 1B A A
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TRIEZH AL &%) 3a~3n (Scheme 1), DI & A% £ 4
TR, 45 SBAT T A RN A DA U TR i
AN T A 2a~2n, A 45 R R IX AL
BRI — 52 AR BT, — Sk e AE 2-6i
-2, 4-WK Wb — i 2 FR K 5 A7 2 75 15 A7 XU AR 1
FLAT 2 i U0, DR T Bl A A A KU RS B
2R B R T Ak B ot AR T P P A (R, o i )
WL Rt b, RSOt — 20 oo RN 4,
T el 2D R P SR = Y A P R O Y PR A S N i
B, AR 2515 20 T B AR &4 3a~3n, 7ERIEAL
T BT TR 1 R 19 fi o] e R A )3 1 A ) R
N A R T AN B A 5 4a~4n, FEXH
WEIHEAT T BRERR B TERITEDY, A6 Rk
240 Scheme 1 7.

NH EtN \w N
HN\« Acetone l \ﬁs

S 20 °c, 8h

2a~2n
(0]
\ 7/
S. HN
R T \ﬁs
Z 3a~3n
(0]
@H 4 steps MNH
C—C—Ci —_—
NH; HoN HN—(
ib S
ArSO,CI %
Acetone, r.t. AN S\N HN\&
R—— H S
%
4a ~ 4n
Scheme 1

1 &R5ite
1.1 BHRUEMINE R RARM IR ST

FERTSCOV R I, = RN A R I S T R (Y
(R ) B N AL R St vh TR 44 1a BE = A=
B AT IR, e = (L 2~ 5) AR R R A
(12 2) 1% R 1E Ino2  3500E 20 e i i 1) 35 RN
. ONIARSCE I D IR - D=L 1~
)M B, JFIE RGN E R 20 °C, R M L
70%~90%MCE B3 2] T Hbstb &4 3a~3n, HH
AR EL R I Il 34%, EBASRAE R T A ™
), MR b ZEAH RIS T BR = R R e it
DU R R SR A N R B 284 S, R
A2 L= A . 7E "TH NMR 3%, PRl R e
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A SR X B, A9 2a~2n (1) '"H NMR
TEARZENT S 6 6.40~6.50 35 Bl A7 — 7R 1) UL it 1 B0,
MAL&4 3a~3n ] "H NMR H7EAL A7 6 4.50~4.60
Y0 B X, AE 5 2.90~3.00 T [ R XK, Z9IR b
FAT S /N5 U 5 U433l HH BAE 6 11.50 A1 10.05 B, E
WREE, % T X4y, X TmE &Y 4a~4n, 'H
NMR HERAEAL AR 0 2.90~3.00, 4.50~4.60 35 [ Al
11.50 LK 10.05 fHiT LY 3a~3n AHLFEEIESL,
7 6 10.10~10.80 i [ Py H LAl BB M Jo 1 PR AR T IR A U
1.2 HEYBREENE

MRR T HERLA YIRS 4 P09 J5 o 10 R i iG ,
ERNER 1 PR, T WA WAENNRHER BN 4 Bk
W3R B — 2 FAEIE R, Witk &) 4a F1 de X 35K
FHZE T, 4i, 4K, 41, 4m, 4n 5 A R, 4d, 4i, 4Kk,
4m, 4n X BTN S B AT ZAE 70%EL E, Hr 4a
%o B TR B 995 B (AR R IE . 80.7%. Ly S gk
1) 2a~2n RILAE WK BIEHEAH LU, PR R I
3a~3n X3 UK B 35 - P2 R TR 28995 1 14
PEIERA I B, (R R TLERIM 5, MR
W) da~4n XF 4 PRI S50 R TET e Pk R L Tk
FRTE 3a~3n, IX Ul W AR A (19 BB % 81 5 P 5 i 4
ZIN, TR R ) 2 R M) R VRGP ) DGR SE I, BT 3 =
P R e 2 O R T4 e
1.3 LEYRIBREES

PAHSE(B. campestris) R (E. rusgalli) J#EARE
YIHEAT T BR s IR, g5k 2 Por. R 2 455
R, T IRZFAR L B A N 2a~2n RYMLA YIS
TSR I 59 A IEE, SRR R I T i
TEME A SATEE 3a~3n RAVMELA WX SR
SR HIEIEYE, 1 3d, 3e, 3g, 3h, 3K, 3n [FIM0H]IZRHE
TE 65.6%~87.4% 1], {H'EATRIFR B3 % A7 2R I 4
G R, XS0 LI XA E A 5 0] B B v e L%
FebbA 2t R LAY 3n R ER L 415
A AL L PR R MR A, 1K ST SR U LA AR
Ao P (R PR R e LA e Ry R 8 SR — 2,
NEFAED) 4a~4an GHSEFIBLE S BIR T — & (M BR
TEPE, R R RI B = R R AR T
Y 4j, 41, 4m XS PANHZELE 68.9%~81.5% 2 W], Ui
I T e N Tk R T 2R Ak S D I B U R B X
. BE—BXHMEA W) 3d, 3e, 3h, 3n, 4j, 41, 4m HE1T TR
R, g5 R R A 3h A 3n £E 1500 g/ha
FEET AL F S SO M BRI 5% ~25% B
CYEIPANIE S IR T o v Y G (1579 2K 3 e i Y O
G AT 4), 41, 4m S HSERI S R I 30%~35%(1)
BRL, T B AR e A TER, BRI S A
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1 G 3 H 4 (100 pg/mL) 7 & E PEEIHI%/%)
Table 1 The fungicidal activity (inhibition rate/%) of target compounds 3 and 4 (100 pug/mL)

Compd. F. oxysporum  A. solani B. cinerea T. cucumeris | Compd. F. oxysporum A.solani B. cinerea T. cucumeris
3a — — — — 4a 74.8 31.3 329 0.0
3b 47.6 18.8 22.6 41.2 4b 48.2 43.0 56.0 29.1
3c 333 18.8 22.6 353 4c 22.7 57.0 66.7 2.0
3d 333 313 19.4 43.1 4d 27.0 57.1 80.7 58.8
3e 38.1 25.0 29.0 19.6 4e 76.7 46.1 239 0.0
3f 38.1 18.8 355 43.1 4f 22.8 38.1 324 28.1
3g 52.4 25.0 19.4 39.2 4g 21.2 49.2 44.0 42
3h 38.1 25.0 29.0 39.2 4h 15.7 20.3 55.4 54.9
3i 38.1 12.5 25.8 314 4i 58.0 81.5 72.9 3.1
3j 47.6 0.0 29.0 373 4j 67.5 50.9 254 30.1
3k 333 25.0 323 19.6 4k 53.9 78.3 71.0 54.6
31 47.6 12.5 22.6 43.1 41 20.5 77.9 58.1 49.6
3m 42.9 313 22.6 39.2 4m 41.7 76.0 73.6 413
3n 333 18.8 41.9 9.8 4n 34.6 75.6 76.3 55.5
Chlorothaloni 83.3 73.9 96.1 96.1
Carbendazin 100.0 43.5 9.8 100
F2 AW 2,3 R4 (100 pg/mL) 1R 2T Pk (HIHIZ /%)
Table 2 The herbicidal activity (inhibition rate/%) of target compounds 2, 3 and 4 (100 pg/mL)
Compd. B. campestris  E. rusgalli Compd. B. campestris  E. rusgalli Compd. B. campestris  E. rusgalli

2a — — 3a — — 4a 0 15.0
2b 19.6 20.0 3b 0 0 4b 12.4 0

2c 0 20.0 3c 29.0 0 4c 13.4 5.0

2d 0 30.0 3d 68.4 0 4d 45.0 30.0
2e 30.5 25.0 3e 71.1 0 4e 11.2 0

2f 16.7 25.0 3f 58.5 0 4f 14.0 5.0

2g 0 25.0 3g 68.1 0 4g 0 5.0

2h 14.7 30.0 3h 71.8 0 4h 47.4 10.0

2i 10.6 15.0 3i 57.8 0 4i 21.2 5.0

2j 20.9 30.0 3j 4.0 0 4j 69.1 20.0
2k 349 20.0 3k 65.6 0 4k 45.0 30.0

21 0 45.0 31 483 0 41 68.9 20.0
2m 18.6 25.0 3m 359 0 4m 81.5 15.0
2n 0 30.0 3n 87.4 0 4n 0 5.0

Glyphosate 73.2 21.5

e REFNERREIETE, RATRE P ai Lo m
W), XGRS R A D E TR R IA T B
7 £ TR ISR M I i 45 e % 3 R BE 22 AN B B IA #E AR
IS

2 KIS
NESRF
Yanagimoto i UM AN IR E T R K IE); Bruker

DPX 300 MHz #Z 4R A, TMS 4 A b5, DMSO-ds 4%
U, A2ENAE ] 0 #oR; Agilent 1100 LC-MSD-Trap Jit

2.1

2540
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WY (ESI-MS); ST-02 JLE M. AR5 A AL E bt
TEIR A B AL TR R A | 4 72(200~300 H), BT
TRFI N 7 stk e li, G KV 0 T v
LN
2.2 HER 5-(4-FE/FETE)-2-751K-2,4-BR g —
il 1a 0 1b BIE X

ZIRET M A K, Homp., "H NMR %15 3C
k3.
2.3 BirtEW 304 B9EMK

PL 3a MG BB, 76 50 mL = FIBE AR A 5-(4-
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FRHREL)-2-0 AX-2,4- K bk — (1) 0.44 g (2 mmol),
TR 20 mL, 20 C RHEFEEME, AN = L0% 2~4
mmol, ¥ N I S 2 mmol 76 5 mL 45 A i (1) 78 55
W, Wnsese, ks 20 C &NV, TLC A (EIT7 Umﬁi
LG 11 0 1 =PI A1), K29 8 h 5
IR g BR 22 AR, REE 2 BRI, AT JE T 7
EVRA BRI Ve, e IARRILE D 11 01 =S
FUPTEVR G, ARG FAARRREE S 2 0 1 1A ik SR
LTRIRA T, P& U H fe/ P I E 45 d 1 21 B ek
IR 44 0.60 g, K 84%, m.p. 158~160 C. KHAH
(17535015 1 i A48 54 3b~3n Fl 4a~dn.
5-(4-F3 FE AR - 2- T A -2,4- K Mk ik — i) 25 fitf 12 1
(3a): FIARIRE A, BeK 84%. mp. 158~160 C; 'H
NMR (300 MHz, DMSO-d) &: 11.51 (s, 1H, NH), 10.05
(s, 1H, NH), 7.84~7.65 (m, 5H, ArH), 7.17~7.14 (m, 2H,
ArH), 6.93~6.88 (m, 2H, ArH), 4.54 (dd, J=4.4, 5.3 Hz,
1H, CH), 2.96 (d, J=5.3 Hz, 2H, CH,); MS m/z: 363 [M+
H]". Anal. caled for C;sH4sN,0,S,: C 53.02, H 3.89, N
7.73; found C 53.05, H 3.86, N 7.69.
S-(4-FRFENFL)-2- B AR -2, 4- DK PRIpR — I Xof o, 2 1 PR
BE@3b): HEEHRE A, B 75%. mp. 188~190 C;
'H NMR (300 MHz, DMSO-dg) 6: 11.50 (s, 1H, NH),
10.04 (s, 1H, NH), 7.85~7.80 (m, 2H, ArH), 7.54~7.48
(m, 2H, ArH), 7.18~7.15 (m, 2H, ArH), 6.94~6.90 (m,
2H, ArH), 4.55 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.96 (d, J=
5.0 Hz, 2H, CH,); MS m/z: 381 [M+H]". Anal. calcd for
C16H5FN,0,4S,: € 50.52, H 3.44, N 7.36; found C 50.59,
H 3.49, N 7.45.
5-(4-FRREEHE)-2- B A -2, 4- K WA Ibk T %of G 2 ik 12
BE3e): AR, B 73%. mp. 168~170 C; 'H
NMR (300 MHz, DMSO-dg) d: 11.52 (s, 1H, NH), 10.05
(s, 1H, NH), 7.79~7.72 (m, 4H, ArH), 7.20~7.16 (m, 2H,
ArH), 6.96~6.92 (m, 2H, ArH), 4.55 (dd, J=4.4, 5.3 Hz,
1H, CH), 2.97 (d, J=5.0 Hz, 2H, CH,); MS m/z: 397 [M+
H]". Anal calcd. for C¢H3CIN,O4S,: C 48.42, H 3.30, N
7.06; found C 48.49, H 3.40, N 7.05.
5-(4-FRFERIE)-2- B AR -2, 4- 10K PRmpk I Xof 95 4 ik 1
BE(3d): Rt R A, % 34%. mp. 176~178 C;
'H NMR (300 MHz, DMSO-d) d: 11.52 (s, 1H, NH),
10.05 (s, 1H, NH), 7.91~7.87 (m, 2H, ArH), 7.69~7.65
(m, 2H, ArH), 7.19~7.16 (m, 2H, ArH), 6.97~6.93 (m,
2H, ArH), 4.54 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.97 (d, J=
5.0 Hz, 2H, CH,); MS m/z: 441 [M+H]". Anal. calcd for
Ci6H13BrN,0,4S,: C 43.54, H 2.97, N 6.35; found C 43.51,
H 2.89, N 6.34.
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5-(4-JAFEEFE)-2- B4 -2, 4- K MR i X T A R
lis(3e): vt FofR A, e 70%. mp. 170~172 C;
'H NMR (300 MHz, DMSO-d¢) d: 11.51 (s, 1H, NH),
10.05 (s, 1H, NH), 8.08~8.03 (m, 2H, ArH), 7.51~7.47
(m, 2H, ArH), 7.19~7.16 (m, 2H, ArH), 6.95~6.92 (m,
2H, ArH), 4.55 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.97 (d, J=
5.0 Hz, 2H, CH,); MS m/z: 489 [M-+H]". Anal. calcd for
Ci6H3IN,0,S,: C 39.35, H 2.68, N 5.74; found C 39.41, H
2.59, N 5.68.

5-(4-FR LRI )-2- Bl A2, 4- K MR~ i 0 FPY 4B A
MR ER(30): O R, % 77%. mp. 181~183
‘C; '"H NMR (300 MHz, DMSO-dg) 6: 11.50 (s, 1H, NH),
10.04 (s, 1H, NH), 7.70~7.65 (m, 2H, ArH), 7.17~7.13
(m, 4H, ArH), 6.91~6.88 (m, 2H, ArH), 4.54 (dd, J=4.4,
5.3 Hz, 1H, CH), 3.87 (s, 3H, OCHj3), 2.96 (d, J=5.0 Hz,
2H, CH,); MS m/z: 393 [M+H]" . Anal. caled for
C17H6N,05S,: C 52.03, H 4.11, N 7.14; found C 52.11, H
4.09, N 7.08.

5-(4-FRFERHE)- 2B AR -2, 4- 0K M pR — I oJ FH R Al
MRME(3g): HEEHRIEE, B# 90%. mp. 174~176 C;
'H NMR (300 MHz, DMSO-d¢) d: 11.50 (s, 1H, NH),
10.04 (s, 1H, NH), 7.66~7.62 (m, 2H, ArH), 7.48~7.45
(m, 2H, ArH), 7.17~7.13 (m, 4H, ArH), 6.92~6.88 (m,
2H, ArH), 4.54 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.96 (d, J=
5.0 Hz, 1H, CH,), 2.42 (s, 3H, CH3); MS m/z: 377 [M+
H]". Anal. caled for C;H;¢N,O,S,: C 54.24, H 428, N
7.44; found C 54.18, H 4.29, N 7.38.

5-(4-F I TE)-2- B A R-2,4- 10K bk i of A 356 2 il
FREE3h): BRI 4, e 72%. m.p. 186~188 C;
'"H NMR (300 MHz, DMSO-dy) J: 11.49 (s, 1H, NH),
10.03 (s, 1H, NH), 8.48~8.43 (m, 2H, ArH), 8.07~8.02
(m, 2H, ArH), 7.19~7.16 (m, 2H, ArH), 6.99~6.96 (m,
2H, ArH), 4.55 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.97 (d, J=
5.0 Hz, 2H, CH,); MS m/z: 408 [M—+H]". Anal. calcd for
CisH13N304S,: C 47.17, H 3.22, N 10.31; found C 47.25, H
3.28, N 10.34.

S-(4-FRHEANIE)-2- B AR -2, 4- K Memb — I % £ kA I
ARBAPRIE(3E): I EORLIRE A, W% 78%. mp. 153~155
“C; 'TH NMR (300 MHz, DMSO-d) d: 11.48 (s, 1H, NH),
10.47 (s, 1H, NH), 10.03 (s, 1H, NH), 7.83~7.79 (m, 2H,
ArH), 7.74~7.69 (m, 2H, ArH), 7.18~7.15 (m, 2H, ArH),
6.92~6.89 (m, 2H, ArH), 4.54 (dd, J=4.4, 5.3 Hz, 1H,
CH), 2.96 (d, J/=5.0 Hz, 2H, CH,), 2.10 (s, 3H, COCHs;).
MS m/z: 420 [M+H]". Anal. calcd for C;sH;7N;05S,: C
51.54, H 4.08, N 10.02; found C 51.45, H 4.14, N 10.04.
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5-(4-FR LN T )-2- B A -2, 4- 10K IR — i Xof ATk %
MR IR (3)): A ERLIR AR, fZ 86%. mp. 161~163
‘C; '"H NMR (300 MHz, DMSO-d;) d: 11.50 (s, 1H, NH),
10.04 (s, 1H, NH), 7.74~7.67 (m, 4H, ArH), 7.19~7.15
(m, 2H, ArH), 6.95~6.90 (m, 2H, ArH), 4.55 (dd, J=4.4,
5.3 Hz, 1H, CH), 2.96 (d, J=5.3 Hz, 2H, CH,), 1.32 (s,
9H, C(CHs);); MS m/z: 419 [M+H]". Anal caled for
CoH2N,0,S,: C 57.39, H 5.30, N 6.69; found C 57.44, H
5.35,N 6.63.

5-(4-FRIEAETE)- 2B A -2, 410K AEIR 5 [71) = 40 1 ik
ARRIRGK): AR AR A, e 81%. mp. 156~
158 °C; '"H NMR (300 MHz, DMSO-d) 6: 11.51 (s, 1H,
NH), 10.04 (s, 1H, NH), 8.24~8.22 (d, J=7.8 Hz, 1H,
ArH), 8.14 (s, 1H, ArH), 8.04~7.90 (m, 2H, ArH), 7.20~
7.17 (m, 2H, ArH), 7.02~6.97 (m, 2H, ArH), 4.54 (dd,
J=4.4, 53 Hz, 1H, CH), 2.96 (d, J=5.0 Hz, 2H, CH,);
MS m/z: 431 [M~+H]". Anal. calcd for C;H,3F5N,0,4S,: C
47.44, H 3.04, N 6.51; found C 47.48, H 3.10, N 6.57.

5-(4-FRHEAC L) 2R A2, 4- DK bR — -3, 4- — G
MERER3Y): I EEHIREMAE, i 82%. m.p. 156~158
‘C; '"H NMR (300 MHz, DMSO-d;) d: 11.51 (s, 1H, NH),
10.05 (s, 1H, NH), 8.14 (d, J=2.1 Hz, 1H, ArH), 7.27 (d,
J=8.4 Hz, 1H, ArH), 7.63 (dd, J=8.4, 2.1 Hz, 1H, ArH),
7.21~7.18 (m, 2H, ArH), 7.04~7.00 (m, 2H, ArH), 4.54
(dd, J=4.4, 53 Hz, 1H, CH), 2.96 (d, J=5.0 Hz, 2H,
CH,); MS m/z: 431 [M+H]". Anal. calcd for C;¢H;,Cl>-
N,0,S,: C 44.55, H 2.80, N 6.49; found C 44.49, H 2.85,
N 6.47.

5-(4-F2FEAFE)-2-AR A -2,4- K MAEIKR i -2,5- — SR
R EE3m): I EEHRIEE, B 78%. mp. 153~154
‘C; '"H NMR (300 MHz, DMSO-d;) d: 11.50 (s, 1H, NH),
10.03 (s, 1H, NH), 7.95~7.88 (m, 3H, ArH), 7.24~7.19
(m, 2H, ArH), 7.08~7.04 (m, 2H, ArH), 4.53 (dd, J=4.4,
5.3 Hz, 1H, CH), 2.95 (d, J=5.0 Hz, 2H, CH,); MS m/z:
431 [M+H]+. Anal. calcd for C;¢H;,C1,N,0,S,: C 44.55,
H 2.80, N 6.49; found C 44.58, H 2.81, N 6.52.

5-(4-FR LA IE)-2- A R-2,4- 0K bk i 418 HH IR DR fi
FRIRGn): HEk AR [E4E, 12 88%. m.p. 144~146
‘C; '"H NMR (300MHz, DMSO-dg) 0: 11.49 (s, 1H, NH),
10.03 (s, 1H, NH), 7.72~7.63 (m, 2H, ArH), 7.57~7.39
(m, 2H, ArH), 7.17~7.13 (m, 2H, ArH), 6.92~6.88 (m,
2H, ArH), 4.53 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.95 (d, J=
5.0 Hz, 2H, CH,), 2.65 (s, 3H, CHs); MS m/z: 377 [M+
H]". Anal calcd. for C7H;sN,O,S,: C 54.24, H 428, N
7.44; found C 54.28, H 4.24, N 7.47.
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5-(4- 50 2 7 3 )-2- B AR -2, 4- DK M bk I A Tk I e
(4a): FIEEPIRREME, R 91%. mp. 227~230 C; 'H
NMR (300 MHz, DMSO-dg) d: 11.42 (s, 1H, NH), 10.16
(s, 1H, NH), 10.00 (s, 1H, NH), 7.70~7.67 (m, 2H, ArH),
7.62~7.51 (m, 3H, ArH), 7.03~6.94 (m, 4H, ArH), 4.48
(dd, J=4.4, 53 Hz, 1H, CH), 2.87 (d, J=5.0 Hz, 2H,
CH,); MS m/z: 362 [M + H] " . Anal. caled for
C16H sN305S,: C 53.17, H 4.18, N 11.63; found C 52.93, H
4.19, N 11.60.

5-(4-ZHEN I )2 AR -2, 4- 10K MRk~ ) GRS Ak
[iZ(4b): FEOERIRIE A, % 93%. m.p. 234~236 C;
'H NMR (300 MHz, DMSO-d¢) d: 11.45 (s, 1H, NH),
10.17 (s, 1H, NH), 10.04 (s, 1H, NH), 7.74~7.69 (m, 2H,
ArH), 7.42~7.36 (m, 2H, ArH), 7.06~6.95 (m, 4H, ArH),
4.49 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.89 (d, J=5.0 Hz, 2H,
CH,); MS m/z: 380 [M + H] '. Anal. caled for
C16H14FN;058,: C 50.65, H 3.72, N 11.07; found C 50.64,
H3.86,N 11.13.

5-(4-F FE N IE)-2- B -2, 4- K IAembk ] o) S A ik Pk
fé(de): FAIEERIRFEA, 1% 85%. mp. 212~214 C; 'H
NMR (300 MHz, DMSO-dg) d: 11.46 (s, 1H, NH), 10.23
(s, 1H, NH), 10.03 (s, 1H, NH), 7.67~7.60 (m, 4H, ArH),
7.06~6.95 (m, 4H, ArH), 4.50 (dd, J=4.4, 5.3 Hz, 1H,
CH), 2.89 (d, J=5.0 Hz, 2H, CH,); MS m/z: 396 [M+
H]". Anal. caled for CiH4,CIN;O5S,: C 48.54, H 3.56, N
10.61; found C 48.54, H 3.65, N 10.60.

5-(4- 28 HE W 3 )-2- B A -2, 4- 0K M bk — ) ft A
fé(4d): I OEPIR AL, BCF 65%. mp. 217~219 C;
'H NMR (300 MHz, DMSO-d;) d: 11.46 (s, 1H, NH),
10.22 (s, 1H, NH), 10.03 (s, 1H, NH), 7.96~7.91 (m, 2H,
ArH), 7.43~7.38 (m, 2H, ArH), 7.06~6.95 (m, 4H, ArH),
4.49 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.88 (d, J=5.0 Hz, 2H,
CH,); MS m/z: 488 [M + H] " . Anal. caled for
C16H14IN;05S,: C 39.43, H 2.90, N 8.62; found C 39.44, H
3.03, N 8.66.

5-(4-ZHEN )2 AR -2, 4- DK bk — ) R AR R
TIENZ (de): E AR, R 86%. m.p. 265~267
‘C; "H NMR (300 MHz, DMSO-d;) 6: 11.42 (s, 1H, NH),
10.04 (brs, 2H, NH), 7.63~7.59 (m, 2H, ArH), 7.06~6.94
(m, 6H, ArH), 4.48 (dd, J=4.4, 5.3 Hz, 1H, CH), 3.79 (s,
3H, OCHj3), 2.87 (d, J=5.0 Hz, 2H, CH,); MS m/z: 392
[M+H]+. Anal calcd for C;7H;7N;0,4S,: C 52.16, H 4.38,
N 10.73; found C 52.05, H 4.46, N 10.68.

5-(4- B HENEHE)-2- B A -2, 4- 10K Mk — ) 6F P L 4 i
iz (4f): FEERRIEE, 1% 79%. mp. 232~234 C;
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'H NMR (300 MHz, DMSO-d¢) 6: 11.43 (s, 1H, NH),
10.08 (s, 1H, NH), 10.00 (s, 1H, NH), 7.58~7.56 (m, 2H,
ArH), 7.35~7.32 (m, 2H, ArH), 7.03~6.94 (m, 4H, ArH),
4.48 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.87 (d, /=5.0 Hz, 2H,
CH,), 2.09 (s, 3H, CH;); MS m/z: 392 [M+H]". Anal.
calcd for C;7H7N;05S,: C 54.38, H 4.56, N 11.19; found
C5427,H4.62,N 11.16.

5-(4-FFERHE)-2- Bt AR -2,4- DK Pk~ e o] i 5 2R fid
Bihi(4g) AR A, EH 85%. m.p. 266~267 C;
'"H NMR (300 MHz, DMSO-dy) §: 11.43 (s, 1H, NH),
10.48 (s, 1H, NH), 10.01 (s, 1H, NH), 8.40~8.35 (m, 2H,
ArH), 7.91~7.86 (m, 2H, ArH), 7.07~6.96 (m, 4H, ArH),
4.49 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.88 (d, J/=5.0 Hz, 2H,
CH,); MS m/zz 407 [M + H] *. Anal. caled for
CisH14N4O5S,: C 47.28, H 3.47, N 13.78; found C 47.24, H
3.49,N 13.72.

5-(4-F LA FE)-2- B 102, 4- 0K MEIb — i o} 2 T 2 3k
I (4h): 3 BRI K, W 73%. m.p. 260~
261 C; "H NMR (300 MHz, DMSO-d,) 6: 11.42 (s, 1H,
NH), 10.29 (s, 1H, NH), 10.09 (s, 1H, NH), 10.03 (s, 1H,
NH), 7.71~7.62 (m, 4H, ArH), 7.03~6.94 (m, 4H, ArH),
4.48 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.87 (d, J/=5.0 Hz, 2H,
CH,), 2.06 (s, 3H, COCH;); MS m/z: 419 [M+H]". Anal.
calcd for C;sHgN4O4S,-CH;COCH;: C 52.93, H 5.08, N
11.76; found C 52.80, H 4.93, N 12.18.

5-(4- R IE)-2- Bt AR -2,4- K PRk el o A0 T 2O
TR (40): IR 1, ok 68%. mup. 264~266
‘C; '"H NMR (300 MHz, DMSO-d;) 6: 11.45 (s, 1H, NH),
10.21 (s, 1H, NH), 10.02 (s, 1H, NH), 7.66~7.55 (m, 4H,
ArH), 7.05~6.98 (m, 4H, ArH), 4.48 (dd, /=4.4, 5.3 Hz,
1H, CH), 2.87 (d, J=5.3 Hz, 2H, CH,), 1.26 (s, 9H,
C(CH;3)3); MS m/z: 418 [M+H]"'. Anal. caled for
CpoHp3N;305S,: C 57.53, H 5.55, N 10.06; found C 57.52, H
5.63, N 12.06.

5-(4-BHE NI 2- 1 AR -2,4- K Wbk — i [) = 5, FHY s
IRBE T (45): A EERIR A, 103 79%. mop. 217~218
‘C; '"H NMR (300 MHz, DMSO-d;) d: 11.43 (s, 1H, NH),
10.33 (s, 1H, NH), 10.00 (s, 1H, NH), 8.04~7.99 (m, 2H,
ArH), 7.89~7.77 (m, 2H, ArH), 7.07~6.95 (m, 4H, ArH),
4.48 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.89 (d, /=5.0 Hz, 2H,
CH,); MS m/z: 418 [M+H]+. Anal. caled for C7H;4F;N;-
0;S,: C 47.55, H 3.29, N 9.78; found C 47.56, H 3.38, N
9.79.

5-(4-2 HE R I)-2- B AR -2,4- K PR Ibk ] -3,4- — G0K
TRt i (4k): EOERIRIE R, W% 67%. mp. 221~223
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“C; '"H NMR (300 MHz, DMSO-d) J: 11.44 (s, 1H, NH),
10.33 (s, 1H, NH), 10.01 (s, 1H, NH), 7.92 (d, J=2.1 Hz,
1H, ArH), 7.83 (d, J=8.4 Hz, 1H, ArH), 7.52 (dd, J=8.4,
2.1 Hz, 1H, ArH), 7.09~6.97 (m, 4H, ArH), 4.49 (dd, J=
4.4, 5.3 Hz, 1H, CH), 2.89 (d, J=5.0 Hz, 2H, CH,); MS
m/z: 430 [M+H]". Anal. caled for C;H3CLN;0;S,: C
44.66, H 3.04, N 9.76; found C 44.71, H 3.15, N 9.83.

5-(4-ZFFEAEFE)-2- B4R -2,4- K bk — 2,5~ &K
Tz (41): AR E A, % 87%. m.p. 272~274
‘C; "H NMR (300 MHz, DMSO-d) d: 11.44 (s, 1H, NH),
10.73 (s, 1H, NH), 10.01 (s, 1H, NH), 7.97 (d, J=2.1 Hz,
1H, ArH), 7.74~7.65 (m, 2H, ArH), 7.06~6.98 (m, 4H,
ArH), 4.47 (dd, J=4.4, 5.3 Hz, 1H, CH), 2.86 (d, J=5.0
Hz, 2H, CH,); MS m/z: 430 [M+H]". Anal. calcd for
C16H13CLN;0;5S,: C 44.66, H 3.04, N 9.76; found C 44.76,
H 3.07, N 9.82.

5-(4-28 FEAN I )21 AL -2, 4- 0K AR — il -2,4- — G
T e (4m): T EERIREEE, I 90%. m.p. 206~208
“C; '"H NMR (300 MHz, DMSO-d) J: 11.44 (s, 1H, NH),
10.66 (s, 1H, NH), 10.01 (s, 1H, NH), 7.98 (d, J=8.4 Hz,
1H, ArH), 7.84 (d, J=2.1 Hz, 1H, ArH), 7.59 (dd, J=8.4,
2.1 Hz, 1H, ArH), 7.05~6.96 (m, 4H, ArH), 4.47 (dd, J=
4.4, 5.3 Hz, 1H, CH), 2.86 (d, J=5.0 Hz, 2H, CH,); MS
m/z: 430 [M+H]". Anal. caled for C;H3CLN;0;S,: C
44.66, H 3.04, N 9.76; found C 44.59, H 3.15, N 9.63.

5-(4-F FEAEF)-2- B AR -2,4- K bk — [ -2,3- UK
e (4n): EER AR B4, 2 83%. m.p. 262~264
‘C; "H NMR (300 MHz, DMSO-d) d: 11.44 (s, 1H, NH),
10.74 (s, 1H, NH), 10.01 (s, 1H, NH), 8.00 (dd, J/=8.1, 1.5
Hz, 1H, ArH), 7.91 (dd, J=8.1, 1.5 Hz, 1H, ArH), 7.53 (t,
J=8.1 Hz, 1H, ArH), 7.05~6.97 (m, 4H, ArH), 4.47 (dd,
J=4.4, 5.3 Hz, 1H, CH), 2.86 (d, J=5.0 Hz, 2H, CH,).
MS m/z: 430 [M+H]". Anal. caled for CiH3CLN;0;S;:
C 44.66, H 3.04, N 9.76; found C 44.76, H3.01, N 9.55.
24 (LEMHREEMENE

4 TR D998 i B EH R K27 0 A WL 2 5K
SR ORAE. AP RSP R — 2 1 R 24, i DMSO
VAR, 5 245 A 5000 pg/mL (R, AR5 ]
100 pg/mL (1) 55 8 A A B B I RE 72 25 (PDA)
SRR ES . SR 22 2 K Rk L PDA 155
FEAESP LA 5 5200 52 H ARG AW R W G T, K is FR iy
()R8 S T, AR RAESRAT P EAR 5 mm K
LA, BREIASDIIE DR, MmOt T
FYPERCh O, wWamm R, 8 BILEE, BT 25 Ch:
FERE R REFE, M A% 0t IR RS 9% 0L T 9% 1 2 R v 1
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9 B T 22 A KA, A O R R R R AR K
Ji, PAT A8 Ok A5 AR BRI R AR, BN R T
AT 3 W, BT TIIME, DLE S A 2 0 R B
FRZAFA). DA FORT R RRT v S AR R 247 700 A 3 g 1
K AR 225 5 28 0 R 3 38 K EAR I LU R
5 P FAIAL BT T Ji B (1 T 22 A KA 26, &) 3
HT 4 (8 TR I PRI S 45 R L 1
25 WEVIHIBREEMNE

ST MERS: 542 6 om MIREFRIL P Al — K B
5.6 cm [FUE4E, N 2 mL — W ALk &P
W, FEAER 4 h SRR 10 BL 28+1) CF, B
BiFE 72 h G e IRAR K. et SRS 4 1E R Ak & n i
SRR 1 25 AR A MU Ak 5 0 D Bk Byl o, DRk 5
100 pg/mL, FEASACEIESE =R, CAEFIAEH B
SIS R B X

P NRIED0) 50 mL )/ INBEAR il d B S R A DE
4O, IMAN—@ W A P 6 mL, FERIRIRI
& AR T 10 KL (28+1) CF, SR 72 h )5
DU ANV ) 5 I R N S X B R4 e ok
e 11 A I SR A DAY A 4 1 Bk 3 P, AR B
100 pg/mL, FEANAEHE S =k, LA A H 72 51
25 1 R S %) R
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