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SEFATREERENN 1H2,5-Z -1 5- 53 ZBRELUL AW
AR IEEE RIS
KEEC  ETrEe  EfKE’ H R’

(ALK A2 SR 20 F5IE 050024))
C AR R AR 2 FISKE 050024)

BE DL 2-(-MEMIE)-3- ZFEHE4- -1 H-2,5- - 1,5-28 9 R B (A BB &9, Bt AT 3 N ARSI 30 F
1H-2,5-Z8-1,5- K3 Z8 R ERATEY 2~6, HEMIBIZRIRIE . L0400 FOSFICER HTRGIE. KA H
JEACH Y BUEAINR T H E R T AE BRER B AR HER . IRPRAR . 1 o R TR b v AR ) AN AN 1 ORI TR A T AR AR 4 3% €08 6
BRI AR AEAR) I BT L. BEAR A RR, K2 HUb -G x BTl s i v A R 2 I B AR I A E L, B R KT
AR e /7, IR VE R A G ) 2-Q-ME ML )-3- £ Bk -4- £ BE-8-F BE- 1 H-2,5- - 1,5- 2R I R Bi(4b) A1 2-(2-
WEMEEL)-3- 2R HE-4- £ FE-8-91- 1 H-2,5- 5-1,5- 28 3F —RUI% 5 (o) IR B /M K FE (MIC) A g /N A% T R BE(MFC)MIR, K
DU A B ERE A MIC Fl MFC #RIT R TARHEZG W R mE. 3t — DI R TR C-2 frfy 2-MEmedt, C-4 {7
CH;+ CH,CH; Fl C-8 7 1) CH; #5224k & W30 B 1) 0 75 ZE 1.

R 1H-2,5-"F-15- KRR SR RAE; FBEIETE MEOCHR

Synthesis, Antibacterial Activity and Structure-Activity Relationship
of 1H-2,5-Dihydro-1,5-benzodiazepine with Ester Group and the
Aromatic Heterocyclic Ring

Zhang, Xiujun“ Wang, Lanzhi™“ Yan, Jingyi’ Gao, Chen”
(“ College of Chemistry & Material Science, Hebei Normal University, Shijiazhuang 050024)
(® College of Life Sciences, Hebei Normal University, Shijiazhuang 050024)

Abstract Using (ethyl 4-methyl-2-(thiazol-2-yl)-1H-2,5-dihydro-1,5-benzodiazepine-3-carboxylate) (A) as a model com-
pound, thirty 1H-2,5-dihydro-1,5-benzodiazepine derivatives 2~6 were synthesized by nucleophilic addition reaction, elimi-
nation reaction and cyclization reaction. The structures of these new compounds were characterized by '"H NMR, *C NMR,
IR, MS and elemental analysis. The antibacterial activities of those compounds were screened using the disk diffusion method
against C. neoformans, C. neoformans clinical isolates, C. albicans, E. coli and S. aureus. The bioactive assay results revealed
that most of the 1H-2,5-dihydro-1,5-benzodiazepine derivatives exhibited considerable potency against all of the tested strains.
In particular, some compounds exhibited excellent antimicrobial activities against the test microorganism MS except E. coli,
and exhibited better antimicrobial activity against fungi than against bacteria. Furthermore, ethyl 4-ethyl-8-methyl-2-(thiazol-
2-yl)-2,5-dihydro-1,5-benzodiazepine-3-carboxylate (4b) and ethyl 4-ethyl-8-fluoro-2-(thiazol-2-yl)-2,5-dihydro-1,5-benzo-
diazepine-3-carboxylate (4¢), which had good antibacterial activities, were subjected to further pharmacological evaluation,
including minimum inhibitory concentration (MIC), minimum fungicidal concentration (MFC) and minimum bactericidal
concentration (MBC) against C. neoformans, C. albicans, and S. aureus. The results showed that the MIC and MFC against C.
albicans values for above compounds were much lower than those of fluconazole. A further study of the structure-activity rela-
tionship revealed that the thiazole ring at C-2, the methyl, ethyl at C-4 and the methyl at C-8 are essential for antibacterial ac-

tivity.
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1H-2,5-Z&-15- R B ER—HKAEARA
PRSI R G S VE I Loe S BURML S, BRA B
K. PrimR. PUERE. 2R, R\ WEH, 18
PR bW PR VR TT R AE - 08 B3 B GL Ao LA 95 55 7 THD
2l AT SCRRIROE 1H-2,5- & 1,5- 2598 =R
F L AT R R R IR . B AR
M —HAT 1H-2,5- " 5-1,5- 39 R AR ERATAEY
BT SR ISR T, HEH R 2-(2-MEmk
H)-3- 2 g HE-4- I 1 H-2,5- 5 -1,5-7E 3 B (3a)
(B DI E RS IR, HX A BaEk B 1 0
TR AR UEZG ) AR 12.8 1%, T BERERUK, AR
W T 3 AL CRE SR AR 2 —, T 2 {7 e
HEHMEEEaE YRR STk, AR
1H-2,5-Z5-1,5-FFF Z R IR E3 L CERE G R AR 1)
fih b, DAAREE3a NBEALAY), BETHART 34N FR51 30
FlB Y 1H-2,5-—5-1,5-KF “FZREMTAEME 1), &
ST HMERBOR, FAHLMBOCR, BIEIMIE IS
PERR R 1H-2,5-—&-1,5-FFF R/ E 2R S & 9.

X
X OCH,CHs
/

2a~2e: X=thiazol-2-yl: R*=H; 2a: R'=H, 2b: R'=CHj, 2¢c: R'=F,
2d: R'=Cl, 2e: R'=Br; 3a~3e: X=thiazol-2-yl: R*=CHj; 3a: R'=
H, 3b: R'=CHs, 3c: R'=F, 3d: R'=Cl, 3e: R'=Br; 3f~3j: X=
phenyl: R?=CHj, 3f: R'=H, 3g: R1:CH3, 3h: R1:F, 3i: R1:CI, 3j:
R'=Br; 3k~30: X=furan-2-yl: R*=CHj, 3k: R'=H, 3I: R'=CHs,
3m: R'=F, 3n: R'=Cl, 30: R'=Br; 4a~4e: X= thlazol2yl R’=
CH,CHs, 4a: R'=H, 4b: R'=CHj, 4c: R'=F, 4d: R'=Cl, 4e: R'=
Br; 5a~5e: X=thiazol-2-yl: R*=CH,CH,CHs, 5a: R'=H, 5b: R'=
CHs, 5¢c: R'=F, 5d: R'=Cl, 5e: R'=Br; 6a~6e: X=thiazol-2-yl:
R?=CH(CHs),, 6a: R'=H, 6b: R'=CHj, 6c: R'=F, 6d: R'=Cl

B1 E2~6 gk

Figure 1 Structures of compounds 2~6
1 HBR5WR

1.1 HEMEK

HErLEY 2~6 K& ML Scheme 1 Fiix, H
Scheme 1 A&, & 1H-2,5-"4-1,5- %I R854
B 2~ 6 1 Ri 43 2 *i&ﬁ R EUR AR
FEAE AL SIREAMT, 5 ERE+ I
PREEB R A SEAZ N Al /ﬁ[ﬁ%fif‘ , BB ShE e K
z@:@éuaa 53 2l 5 NSRRI BT 1, 7
RO TEIE 96% LA I, HH 78 Js B b R o R P A AL R 1A
N AN i AT (A8 i P A 2 R ks O 2 B () 2), M

IZ‘J' ~ZT
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TS 2 P= ) (7= 2 PR, R ol & € TR 711 %@qu\
FIRAE IR L B AL, 5 e N-AE 5 5L
R p-J s 1 5 75 B R ARz s B Hnm
YIS, B HRMEEY) 2~6. A 0T R &AL
RIL, KA AMERERN LR (L-MA-SiO,)fEf#
AT, Bl At R P A A TR A R B R, SR IAE Y
A AT 49 0.5 h, P22 0] s H Al AL ) 10%, HLELTH
)EEF'HEM’HML A5 2 B AR =07 2R 5w, R R g

LR 46, (6153 B bR &5 25 5 N AR 2
dbT . B RN IR B AR AR L R (L-
MA-SIO)!' > BUR AT, TEK ZRERER], f£—10 C
TR 2.5 h B EIE LAY, PR IS 92%.

R2
| 1
R NH, ¢=0 R\C[NHz o
a
\©: v N—(/_/< 0C,Hs
NH, (I;:o H R2
OCyHs5 1
20 S
z H —N
N_ S R N 0
—— X
N / OCzH5
H Ry
2a ~ 2e, 3a ~ 3e, 4a ~ 4e, 5a ~ 5e, 6a ~ 6e
CHO
H
N / OC,Hs5
H R?
3f~ 3j
CHO o
7 H —
- R! N o)
—— X
N / OCyH5
H R?
3k~ 30

1a'~1e'R'=H, CHs, F, Cl, Br; R? = H

1f ~1j' R' = H, CHs, F, Cl, Br; R? = CHs

1k’ ~ 10" R' = H, CHs, F, Cl, Br; R? = CH,CHj3
1p' ~ 1t' R' = H, CHs, F, CI, Br; R? = CH,CH,CHjg
1u' ~ 1y’ R' = H, CHs, F, Cl, Br; R% = CH(CHs),

Reagents and conditions: (a) solvent-free, catalyst-free, room tem-
perature; (b) dry ethanol, L-mandelic acid-SiO,, ice-salt bath (<
10 C)

B 1 1H-2,5-Z5-1,5-0F R H2~6 [ & 2%
Scheme 1 Synthetic routes of 1H-2,3-dihydro-1,5-benzodiaze-
pines 2~6
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Figure 2 Structure of by-product benzimidazole

1.2 HRUEMHMERINE

i Scheme 2 HJ ML, 1% 3 (15— 20 & U AR R —
iz A oA P 2 3 O SR R e P PRI B i e, A SR A%
TR B, W2 — 3 F oK AE Rl R a4 N-4R 2 05 ZEHUAR
) -Jaieclis 1, 55 b N-ARER J7 BRI p-Ja s 1
) 5 A — AN SR U R BRI R, R AR SEAZ IR
N7, [FRE R — 4 T KA e A 1, i (AR 4 20
G HEBRHTREE RN N ET EE2 HR S
f[:% 2/\_/6[]4,15].

\@[ + R2 OCZHS

e

! "/_\ODN
R NH, -H0 R! NH, J\(_&
= S
N—C—C—C—O0C,H C—C—(C—
N=¢=G¢ 2Hs Hclzccocsz
R2 (6] R2
xde
R! N—C— j
H N _H0
N-C=C—C-OC,H
H |2 (I:I) 2115
R
s/§
\©: C—<\ _Hshift R\C[
c c c OC2H5 / , OCaHs
| 2~6

BR2 HIrLEY 2~6 & L

Scheme 2 Plausible mechanism for synthesis of products 2~6

1.3 1H-25-ZS-15-FH-_AHFEXUEY 2~6 &Y
HNESE IR
1H-2,5-"5-1,5-FFF ZH A E R U AY 2~6 Hht
B TR R TR b, BRI, Ak a2
BiN 2-WEMRIERT, KA (2a~2e. 3a(A)~3el'",
da~4e)FRI HRLF B IEYE, THELEY) 4a~
de RERAT HhFM ) B B AN A B CK AT B BR AL, Hodab 1)
OV V5 o e, KT L R T A B R B B v AR RN AR 0
T B 7] ik 28.5 AT 23.7 mm; 44k &R 2 A oAk
i, LA 36~3) S HTAERRERE IR A . & Bk A
S R R A R R I A B TR 55 BB R T
2 1N 2-WRIR 3 Ak A4 (3k ~30) X BT IR i) b 6 Ak
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EBA AT IHIER. Bk, 2-MERREL A BEf%
A BRI E DB S PR CR AT R BRA).

RTHTE C-4 A HUARTERHE & P B S T 52,
IR AY) 2a~2e. 3a(A)~3e'" 4a—~4e. 5a~5e
i 6a~6e MIHMRIETELLEL, SiRER, (LG 2a~2e
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P, LAY 3a(A)~3e!"" (C-4 7 A CHa) AN 2 B b 2
Y P AR R I R SR R TR, (LAY da~de (C-4 1
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FFEEJC & T CAAE, S AR B A A 1R S e vE v, e
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VTRV
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B EHARERIL, (hEWHRA EEURE R X H
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X BA R PEE R 1H-2,5- = 5-1,5- K9 —
BARERWAD) 4b. de, ASHE—BMER T H e/ M
WEE(MIC) He/INA B IR (MFC) Rl 5 /N A8 20 B R
(MBO)E(F 2 FI5E 3), MR 2 F13% 3 I A, LG4 4b.
de XHARAERTAE BBk B 1 MIC {EAK T HU I 3 2540 SR
X A € & BR 1 Y MIC A MFC A8 Rz AR T 5 femde; o Xt
ST 007 2 BR A 1) MIC A1 MBC {8 %5 T-Po4H 4 25 W03
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AR T aE ). BT Hx A B Sk A B
HIFIBE AR B SR, R &4 4b. de AT R R 14D
B 2R oy T RS A
1.4 1H-25-ZS-1.5-FHZRAREXMNEY 2~6 B
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KB FRAL AR5 T C-2 FL 55 <R FE (X)), C-4
R e e (RYBEK S SARFRAT C-8 ALEARIER ") o f bk
ZHIANT, WHFAT TR ).

%?C2ﬁ£%*ﬂ%.dﬂﬂHl&:ﬁ%&i
H R A E A GRS R . g5 R BN, M H
FRCEY 7T 1 C-2 ALpE R B U (3k~30), thE
Rk B B P B AR A AR AT R M B R R A
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#1 LG 2~6 MIE E{E(Om)e

Table 1 Zone (mm) of growth inhibition of compounds 2~6

s M
R 8 1 23 OCsz
gL, 0

6 H R?
Compd. R! R? X Cn. Cn.C. Ca. E.c. S.a.

2a H H NJ\S 6.00£0.00 6.00£0.00 6.00£0.00 9.70£0.30 8.40%0.10
\=/

2b CH; H NJ\S 8.80+0.15  6.00£0.00 6.00£0.00 11.20%£0.00 11.70%0.00
\=/

2¢ F H NJ\S 6.00£0.00  6.00£0.00 6.00+£0.00 10.40%£0.12 9.60%0.15
\=/

2d Cl H NJ\S 16.60+0.05 19.10+0.06 9.60+0.10  8.70£0.12  7.80%£0.05
\=/

2e Br H NJ\S 6.00+0.00 6.00£0.00 7.30+0.10 7.80+0.20  7.00%0.25
\=/

3a H CH; NJ\S 24274020 28.63+£0.30 15.00£0.10 19.70£0.25 21.17£0.20
\—/

3b CH; CH; NJ\S 21.00+0.21 24.07+£0.23 14.37£0.15 15.03£0.19 17.10£0.30
\—/

3¢ F CH; NJ\S 15.83+0.32 15.90+0.25 13.33£0.15 12.67£0.20 19.00%0.32
\—/

3d Cl CH; NJ\S 1423+0.21 1575022 8.10%£0.12  9.50+0.20 18.60%0.10
\—/

3e Br CH; NJ\S 12.07+0.12  15.70+£0.25 11.70£0.20 12.03£0.10 13.30%0.15
\—/

3f H CH; © 6.00£0.00 14.30%£0.05 7.20£0.10 6.00£0.00 10.02%0.11

3g CH; CH; © 6.00£0.00 15.60%£0.10 16.60X£0.05 6.00£0.00 11.17£0.12

3h F CH; © 6.00£0.00 16.70£0.11 1525%£0.03 6.00£0.00 10.95%0.11

3i Cl CH; © 6.00+£0.00 15.70£0.15 12.23£0.04 6.00£0.00 10.83£0.13

3j Br CH; © 6.00£0.00 15.60%£0.12 11.33£0.10 6.00£0.00 10.30£0.12

3k H CH; éo 6.00£0.00  6.00£0.00 6.00£0.00 6.00£0.00 6.00+0.00

31 CH; CH; (/ :O 6.00£0.00  6.00£0.00 6.00£0.00 6.00£0.00 6.00+0.00

3m F CH; (/ :O 6.00£0.00  6.00£0.00 6.00£0.00 6.00£0.00 6.00+0.00

3n Cl CH; éo 6.00£0.00 6.00£0.00 6.00£0.00 6.00£0.00 6.00+0.00
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Compd. R! R? X Cn. Cn.C. Ca. E.c. S.a.
30 Br CH; s 6.00£0.00 6.00£0.00 6.00£0.00 6.00£0.00 6.0020.00
4a H CH,CH, N/LS 22.60£0.00 17.70£0.00 18.40+0.10 6.00£0.00 21.9040.13
\—/
4b CH, CH,CH, NJ\S 28.50+£0.11 23.704+0.15 22.70+£0.12  6.00£0.00 23.1040.05
\—/
4c F CH,CH, NJ\S 27.90£0.20 23.2040.19 21.70+£0.05 6.00£0.00 22.80%0.30
\—/
4d cl CH,CH, NJ\S 21.20£0.10 1570030 14.00+£0.23  6.00£0.00 22.50%0.19
\—/
4e Br CH,CH, N/LS 19.4040.05 14.30+0.12 9.60£0.15  6.000.00 21.104+0.19
\—/
5a H CH,CH,CHj N/LS 20.40£0.20 16.00£0.30 9.10+£0.10  6.00£0.00 23.80%0.20
\—/
5b CH, CH,CH,CHj N/LS 21.70£0.21 1640£023 1530+0.15 6.00£0.00 26.00£0.30
\—/
5c F CH,CH,CHj N/LS 6.00+£0.00 6.00£0.00 6.00£0.00 6.00+£0.00 25.50+0.15
\—/
5d cl CH,CH,CHj N/LS 6.00+£0.00  6.00£0.00 6.00£0.00 6.00+0.00 24.40+0.32
\—/
Se Br CH,CH,CHj N/LS 6.00+£0.00 6.00£0.00 6.00£0.00 6.00+£0.00 22.80+0.25
\—/
6a H CH(CH3), N/LS 6.00+£0.00  6.00£0.00 6.00£0.00 6.00+£0.00  6.00+0.00
\—/
6b CH, CH(CHs), N/LS 6.00+£0.00 6.00£0.00 6.00£0.00 6.00+£0.00  6.00+0.00
\—/
6¢ F CH(CH3), N/LS 6.00+£0.00  6.00£0.00 6.00£0.00 6.00+£0.00  6.00+0.00
\—/
6d cl CH(CHs), N/LS 6.00+£0.00 6.00£0.00 6.00£0.00 6.00+£0.00  6.00+0.00
\—/
6e Br CH(CHs), N/LS 6.00+£0.00 6.00£0.00 6.00£0.00 6.00+£0.00  6.00+0.00
\—/

“ Values indicate the average diameters in mm (of three trials) for the zone of growth inhibition observed after 24 h of incubation at 30 ‘C. C.n. C. neoformans ATCC
32264; C.n.C.: C. neoformans clinical strain; C.a.: C. albicans ATCC 10231; E.c.: E. coli ATCC 44752; S.a.: S. aureus ATCC 25923.

K2 WEY b, 4 AIFFEME MIC K MFC {H(pg/mL)* £33 EY 4b. 4c FIXHVSEM MIC & MBC {H(ug/mL)”
Table 2 MIC and MFC values for compounds 4b, 4¢ and flu- Table 3 MIC and MBC values for compounds 4b, 4¢ and
conazole (Mg/mL) ciprofloxacin (ug/mL)

Funeal strain 4b 4c Fluconazole Bacterial strain 4b 4c Ciprofloxacin

u i
& MIC MEFC MIC MFC MIC MEFC MIC MBC MIC MBC MIC MBC
> >
Cn 0.0 60.0 ~128.0 >128.0 S.a. 56.0 >128.0 62.0 >128.0 28.0 36.0
128.0 128.0 “S.a.: S. aureus ATCC 25923,

C.a. 40.0 84.0 40.0 86.0 >128.0 >128.0
@ C.n.: C. neoformans ATCC 32264; C.a.: C. albicans ATCC 10231.
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A2 T o A5 I A 5 1 40 B T L B R DK
FHIgEfe /. ot HEwr, C-2 fr EEURIE X 3%tk
BN VS M B RS TUR R 2-PEE MR I > S 55 > g I

HIR, C-4 07 b Bt (R EEK S0 B ARFNT H bRtk &9
Iy F ARG E A IR K.l G Y 2a~2e,
3a(A)~3e, 4a~—4e, Sa~5e X FR AR IO F0HI 1 A A B,
C-4 {7 BB AT oAb S P B s 1, TR 2
FLEUAR, AIEAL A W0 B S T f o, (H R B e
FARIHE R, A0 A W0 B v 1t 2 A S AR, 2 S A
BT (L&Y 6a~6e), %4k S WIIINE TG 5E 4
K, IXAT R RS AR K S BUE MU AT Tk
FUEK, MR Z AL A M DA 28 3 B8 e 0 40 i O 5
FORAEARF, e LA B A (0 AR 0L,

R, ASGEWIRT C-8 i EEURIEE®R) A fbk
Xt B ARG S F A IEE RS . 24 R'=CH; B, b
BEYININE R S; 24 R'=H i, (L& thRILHR
TFHIA NS T, {225 R'=CH; BIL-& W = 1% A B
TF%, 2 R'=F. Cl. Br S3LHI, 1LAPIRIHM IS
B BRI, JEHOR Br R P0G, 34k &I B i
PSRN REZEA, FEERN Br AMEERET
ST FARRUR K, T BAR 7 4k &40 1 40 i 7).
DR LR AT T HE BT, C-8 7 FHUARE: R WHiZ b & it i
TSI B A CH3>H>F >CI>Br.

2 Zhig

WiHE T 30 N 1H-2,5- —5-1,5-FI3F 5
HBWAEY 2~6, @I HEZAAMA VIR H AR
BREAPRUERR . IRIRME. IO ERE . AN K B A 4
T 0B A BK A A5 R AR R E M, ORI &)
4a~4e, Sa, Sb F& T AT KM B CIETESR, XF HAh P A
PR R IR SR A B vE HE, o L& 4b. 4c
(I M o, L S BR T B RS AR T AR HE 2
SRR, BT LAL AW 4b. de ATVE NI B e S0 &
Y, BRI E. MR /R REH, C-2 17
B IR AT AE — o FE R M SR Z SR S A B S
PE; C-4 i 1) CHs. CH,CH; & 1% 2R &P HTE PR,
{HIERE A B R BE K, b BTG IR A 2R R
C-8 1 - HUAREE 1) X Z AL S W P B v Ve AT )
W HER. X g5t TR I A R I 1
1H-2,5- —A-1,5- K HF AR EAM D TAREENE
X

3 LEHY

31 NHBE5EHF
2-MEEMR RS . 2-MRIR PR . TCHURR RS . HUR M
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A . Wt ZR 2. 2B RS N 2RO
fis. TBEABR G 5 1T WA ARSI R & b H 1
B, TKOEE. LR A Bk o E 7= 45
Mrarat, {8 RIS I K AR FE, BB B AR BRBR B br ek
(C. neoformans, ATCC 32264). IgIR¥(C. neoformans
clinical isolates, ATCC 32264). M SERE (C. albicans,
ATCC 10231). #2% (KA B K H B (E. coli, ATCC
44752) 1 HE 2 PG BH 4 40 1A 4 PR €008 AT BR 1R (S, aureus,
ATCC 25923); X-4 BUE7 BoR BAUE sl 2. AVIII
500Q FUHI S HILIRIU(TMS NNFR) WA T o 5t
JiiE . VarioELITAL S 734X . Vertex70 Y B A5
ZLAMETEA . SKY-2012C HUE G £ 7250 B R A 722 A A)
WA T
3.2 HERUEYINERITE
3.2.1 AR N-AR E ST AR B 9 B-H e BE (1) 69 6 %,

PL1a 4. £ 100 mL B MIFH AKX 0.54 ¢
(5 mmol) KT AR ZE — A1 0.58 g (5 mmol) ] H Ik 2
R 2.1, TOWRFTCEALH] . IR PP 1 h, A
PRBTH, e B 5, I GK QR AT B 45 A 3
FE2ir= i 1a', P=RaEE 96%LL b, FIFE 7%
HRAEY) 10 ~1y".
322 BUREY 2-F AR-3-CEs A4 A -1H2,5-—
F-1,5-RF R 3 24 (2~6)89 &%

PL2a A, K 0.51 g (2.5 mmol) 4k &4 1a I F
100 mL [{ SN, I 20 mL #7280 K 2 Ik Ho
filJe, WS RN 0.28 g (2.5 mmol) i 2- M Fi
B3¢ S I0NARE A 700 == 1 R [T AR P 0 SR 35040 e AH 75 — 4
PREGUAR Y L- i R FR (L-MA-Si0,), FEUKIKIB 44T
K2 2.5 h, T (05 (TLC) K I 22 J5 R} A 2%,
B FR A R I E AT, e B 5 2a. 28
JE TR Gl AT B 45, 1381 Al 2a, P23 A0 &
15 86.5%. [FIFEMITT LG Al B AR L &4

2-(2-WEME3L)-3- 2 g -4-F-1H-2,5- —&(-1,5- 2K F
TR E (2a): AR, 7% 86.5%. mp. 184~
186 C; 'H NMR (DMSO-d;, 500 MHz) d: 9.38 (m, 1H,
NH), 7.59 (d, J=3.5 Hz, 1H, CH), 7.54~6.61 (m, 6H,
CeH,, C3HLNS), 6.34 (d, J=5.5 Hz, 1H, CH), 5.68 (d, J=
5.5 Hz, 1H, NH), 4.03 (q, J=7.0 Hz, 2H, COOCH,), 1.16
(t, J=7.0 Hz, 3H, CH;); *C NMR (DMSO-d,, 125 MHz)
5: 174.39, 167.17, 142.73, 140.91, 137.68, 132.14, 128.71,
123.27, 12225, 121.17, 119.97, 101.48, 59.53, 57.61,
14.97; IR (KBr) v: 3308.9 (N—H), 1648.4 (C=0), 1574.7
(C=C) em'; MS m/z: 302.1 [M~+H]". Anal. calcd for
CsH,5N;0,S: C 59.78, H 5.02, N 13.94; found C 59.79, H
5.03,N 13.92.
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2-(2-ME MR FE)-3- 2, Fi 3 -4- A -8- 1 L -1 H-2,5- & -
1,5- 7K I "R/ AR E (@2b): A @R, 75 E 90%. mup.
188~190 °C; 'H NMR (DMSO-ds, 500 MHz) d: 9.29 (m,
1H, NH), 7.59 (d, J=3.5 Hz, 1H, CH), 7.53~6.43 (m, 5H,
C¢Hs, C;HoNS), 6.17 (d, J=5.5 Hz, 1H, CH), 5.65 (d, J=
5.5 Hz, 1H, NH), 4.02 (q, J=7.0 Hz, 2H, COOCH,), 2.10
(s, 3H, CH3), 1.15 (t, J=7.0 Hz, 3H, CH;); “C NMR
(DMSO-d,, 125 MHz) 0: 174.54, 167.19, 142.73, 140.91,
137.49, 132.14, 124.08, 122.32, 121.86, 120.23, 119.95,
101.54, 59.49, 57.68, 20.53, 14.96; IR (KBr) v: 3276.5
(N—H), 1673.2 (C=0), 1591.2 (C=C) cm™'; MS m/z:
316.1 [M—|—H]+. Anal. caled for C;4H7N;0,S: C 60.93, H
5.43, N 13.32; found C 60.95, H 5.41, N 13.32.
2-(2-MEMEFE)-3- 2, fif FE-4- 5 -8- B - 1 H-2,5- —&(-1,5-
IR E(2e): HARM, 5K 88%. mp. 164~
166 “C; 'H NMR (DMSO-d;, 500 MHz) §: 9.41 (m, 1H,
NH), 7.62 (d, J=3.0 Hz, 1H, CH), 7.60~6.50 (m, 5H,
C¢Hs, C3H,NS), 6.34 (d, J=5.5 Hz, 1H, CH), 5.66 (d, J=
5.5 Hz, 1H, NH), 4.03 (q, J=7.0 Hz, 2H, COOCH,), 1.16
(t, J=7.0 Hz, 3H, CH,); *C NMR (DMSO-d,, 125 MHz)
9: 173.98, 167.03, 159.28, 157.39, 142.81 (d, Jer=7.25
Hz), 139.39 (d, Jo.r=9.50 Hz), 128.69 (d, Jo.s=2.13 Hz),
121.03 (d, Jer=9.88 Hz), 120.04 (d, Jor=28.63 Hz),
107.91, 107.50 (d, Jo.r=22.75 Hz), 101.02, 59.57, 57.37,
14.95; IR (KBr) v: 3308.9 (N—H), 1648.4 (C=0), 1582.9
(C=C) cm'; HRMS caled for C;sH;sFN;0,S [M+H]"
320.0864, found 320.0860.
2-(2-MEMEFL)-3- 2, fif FE-4- 5 -8- & (-1 H-2,5- —&(-1,5-
IR E2d): ABEE, PR 87%. mp. 182~
184 “C; 'H NMR (DMSO-d;, 500 MHz) §: 9.44 (m, 1H,
NH), 7.62 (d, J=3.0 Hz, 1H, CH), 7.52~6.60 (m, 5H,
C¢Hs, C3H,NS), 6.49 (d, J=5.5 Hz, 1H, CH), 5.68 (d, J=
5.5 Hz, 1H, NH), 4.04 (g, J=7.0 Hz, 2H, COOCH,), 1.16
(t, J=7.0 Hz, 3H, CH;); *C NMR (DMSO-d,, 125 MHz)
5: 173.74, 166.99, 144.71, 142.93, 139.17, 133.51, 126.47,
121.30, 121.02, 120.71, 120.17, 101.87, 59.68, 57.31,
14.93; IR (KBr) v: 3268.3 (N—H), 1681.5 (C=0), 1582.9
(C=C) cm'; MS m/z: 336.1 [M+H]". Anal. calcd for
C,sH14CIN;0,S: C 53.65, H 4.20, N 12.51; found C 53.67,
H4.21,N 12.52.
2-(2-MEMEE)-3- 2, Fig FE-4- A -8- 1R -1H-2,5- - &-1,5-
HKIF R (2e): IO, 7R 88.2%. mp. 152~
154 °C; 'H NMR (DMSO-d;, 500 MHz) §: 9.43 (m, 1H,
NH), 7.60 (d, J=3.0 Hz, 1H, CH), 7.51~6.57 (m, 5H,
C¢Hs, C3HoNS), 6.54 (d, J=5.5 Hz, 1H, CH), 5.67 (d, J=
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5.5 Hz, 1H, NH), 4.04 (g, J=7.0 Hz, 2H, COOCH.,), 1.16
(t, J=7.0 Hz, 3H, CH;); *C NMR (DMSO-d,, 125 MHz)
0: 173.74, 166.98, 142.84, 140.42, 137.22, 133.84, 125.49,
123.85, 121.82, 120.13, 112.07, 102.60, 59.73, 57.29,
14.91; IR (KBr) v: 3301.3 (N—H), 1681.4 (C=0), 1607.7
(C=C) cm'; MS m/z: 380.0 [M+H]". Anal. calcd for
CysH4BrN;0,S: C 47.38, H 3.71, N 11.05; found C 47.36,
H 3.70,N 11.07.

2-(2-MEMEIE)-3-Z Fig R -4-FH RE1H2,5- 5 -1,5-F
R HE (3a): AAE A, 7% 83.8%. mp. 166~
168 C; "H NMR (DMSO-ds, 500 MHz) 0: 7.64~6.58 (m,
5H, C¢Hs, C3H,NS), 6.11 (s, 1H, NH), 6.15 (s, 1H, CH),
4.86 (s, 1H, NH), 4.13 (q, J=7.0 Hz, 2H, COOCH,), 2.60
(s, 3H, CH3), 1.18 (t, J=7.0 Hz, 3H, CH;); “C NMR
(CDCLs, 125 MHz) o: 175.08, 167.59, 152.17, 142.97,
136.71, 131.37, 123.53, 121.73, 121.64, 119.63, 118.59,
100.83, 59.85, 58.88, 25.38, 14.41; IR (KBr) v: 3321.2
(N—H), 1680.3 (C=0), 1632.8 (C=C) cm '; MS m/z:
316.1 [M+H]". Anal. caled for C;¢H;;N;0,S: C 60.93, H
5.43, N 13.32; found C 60.95, H 5.44, N 13.34.

2-(2-MEMERE)-3- 2 g 3 -4 8- I -1 H-2,5- " &-1,5-
RIFTHEIRE3D): ABEE, 773 91.8%. mp. 162~
164 ‘C; '"H NMR (CDCl;, 500 MHz) 6: 7.65~6.40 (m,
5H, C¢Hs, C;H,NS), 6.16 (s, 1H, NH), 6.12 (s, 1H, CH),
4.81 (s, 1H, NH), 4.12 (q, J=7.0 Hz, 2H, COOCH,), 2.57
(s, 3H, CHy), 2.12 (s, 3H, CHs), 1.17 (t, J=7.0 Hz, 3H,
CH;); >C NMR (CDCls, 125 MHz) d: 175.34, 167.71,
152.63, 142.89, 136.56, 133.20, 128.84, 122.36, 121.86,
119.65, 118.65, 100.16, 59.73, 58.68, 25.21, 20.44, 14.44;
IR (KBr) v: 3317.3 (N—H), 1674.7 (C=0), 1621.4 (C=
C) em™'; MS m/z: 330.1 [M+H] . Anal. caled for
C7HoN;0,S: C 61.98, H 5.81, N 12.76; found C 61.96, H
5.83, N 12.78.

2-(2-MWE M HE)-3- 2, Fig Fk -4- FF L 8- 46 -1H-2,5- —&-
1,5-2K 9 “ R/ & E (3e): AMAEA, 77% 89.7%. m.p.
168~169 ‘C; '"H NMR (CDCl;, 500 MHz) J: 7.66~6.33
(m, 5H, C¢Hs, C,HNS), 6.16 (s, 1H, CH), 6.12 (d, J=6.5
Hz, 1H, NH), 5.01 (d, J=6.0 Hz, 1H, NH), 4.12 (q, J=5.0
Hz, 2H, COOCH,), 2.57 (s, 3H, CH3), 1.17 (t, J=7.0 Hz,
3H, CHs); C NMR (DMSO-d,, 125 MHz) o: 174.76,
167.55, 153.66, 152.86, 142.89 (d, Jer=10.13 Hz), 139.84
(d, Jer=9.88 Hz),128.13 (d, Jor=1.63 Hz), 121.39 (d,
Jer=9.50 Hz), 120.18 (d, Jo.r=15.50 Hz), 106.61, 106.42
(d, Jep=13.13 Hz), 100.61, 59.36, 57.39, 23.84, 14.87; IR
(KBr) v: 3356.2 (N—H), 1670.5 (C=0), 1616.1 (C=C)
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cm ~'; HRMS caled for CH;;FN;0,S [M + H] *
334.1020, found 334.1017.

2-(2-MgE MR I )-3- 7 i B -4- P L 8- B~ 1H-2,5- A -
1,5-2K 9 R4 E@3d): EEFEAk, 2R 88.9%. mp.
168~170 ‘C; '"H NMR (CDCls, 500 MHz) d: 7.67~6.57
(m, 5H, C¢Hs, C3H,NS), 6.22 (s, 1H, NH), 6.13 (s, 1H,
CH), 5.81 (s, 1H, NH), 4.10 (q, J=7.0 Hz, 2H, COOCH,),
2.57 (s, 3H, CH3), 1.17 (t, J=7.0 Hz, 3H, CH3); *C NMR
(DMSO-d,, 125 MHz) 6: 174.46, 167.52, 153.49, 142.96,
139.60, 130.61, 126.13, 121.62, 120.26, 119.77, 119.54,
101.48, 59.48, 57.29, 23.74, 14.86; IR (KBr) v: 3317.7
(N—H), 1664.9 (C=0), 1607.2 (C=C) cm '; MS m/z:
350.1 [M+H]". Anal. caled for C;sH,sCIN;0,S: C 54.93,
H 4.61, N 12.01; found C 54.95, H 4.62, N 12.03.

2-(2-MgE MR I )-3- 2 FiE B -4- F L 8- VR -1 H-2,5- A -
1,5- 2K 9 Z & AR B (3e): ¥ AL 1R, 7= %R 89.4%. m.p.
168~170 ‘C; '"H NMR (CDCl;, 500 MHz) J: 7.67~6.48
(m, 5H, CeHs, C4H,NS), 6.12 (s, 1H, CH), 6.11 (s, 1H,
NH), 4.91 (s, 1H, NH), 4.13 (g, J=7.0 Hz, 2H, COOCH,),
2.57 (s, 3H, CH3), 1.18 (t, J=7.0 Hz, 3H, CH3); °C NMR
(CDCl;, 125 MHz) 6: 174.44, 167.34, 151.44, 143.04,
135.95, 132.65, 126.00, 122.81, 121.99, 118.64, 113.34,
102.27, 59.96, 58.70, 24.90, 14.30; IR (KBr) v: 3340.3
(N—H), 1670.5 (C=0), 1625.7 (C=C) cm '; MS m/z:
394.0 [M+H]". Anal. calcd for C;¢H;¢BrN;0,S: C 48.74,
H 4.09, N 10.66; found C 48.76, H 4.10, N 10.68.

2-IRFE3- LTI -4 HE1H-2,5- A -1L,5- 2R A
ZREE (3f): FOEE, P7F 91%. mp. 130~132 C; 'H
NMR (DMSO-ds, 500 MHz) §: 8.28 (s, 1H, NH), 7.12~
6.47 (m, 9H, C¢H,, CeHs), 6.19 (d, J=6.5 Hz, 1H, NH),
5.62 (d, J=6.5 Hz, 1H, CH), 4.03 (q, J=7.0 Hz, 2H,
CH,), 2.45 (s, 3H, CH3), 1.12 (t, J=7.0 Hz, 3H, CH3); °C
NMR (DMSO-ds, 125 MHz) J: 168.01, 152.67, 144.56,
140.59, 138.43, 136.53, 136.30, 131.09, 132.14, 130.09,
122.62, 120.45, 120.08, 119.46, 100.35, 59.17, 49.07,
23.76, 14.89; IR (KBr) v: 3345.3 (N—H), 1667.5 (C=0),
1630.1 (C=C) cm™'; MS m/z: 309.2 [M—+H]". Anal. caled
for C1oH0N,0,: C 74.00, H 6.54, N 9.08; found C 74.02,
H6.52,N9.11.

2-RHE-3- 2T HE-4,8- - 1H-2,5- —&-1,5-2K9F
TRREBg): AMEE, 77 91%. mp. 132~134 C;
'H NMR (DMSO-ds, 500 MHz) &: 8.23 (s, 1H, NH),
7.13~6.30 (m, 8H, C¢Hs, C¢Hs), 6.13 (d, J=6.5 Hz, 1H,
NH), 5.60 (d, J=6.5 Hz, 1H, CH), 4.23 (q, J=7.0 Hz, 2H,
CH,), 2.46 (s, 3H, CH3), 1.29 (t, J=7.0 Hz, 3H, CH;); "*C
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NMR (DMSO-ds, 125 MHz) J: 168.18, 152.49, 145.21,
138.45, 131.96, 131.13, 129.58, 128.21, 127.83, 126.24,
120.55, 120.44, 119.96, 100.46, 59.25, 59.02, 49.08, 23.89,
20.64, 14.92; IR (KBr) v: 3306.3 (N—H), 1673.2 (C=0),
1630.5 (C=C) cm " '; MS m/z: 323.2 [M—+H]". Anal. caled
for CoH,,N,0,: C 74.51, H 6.88, N 8.69; found C 74.48,
H 6.87, N 8.72.

Q- Hk-3- 2 FiEFE-4-FH -84 - 1 H-2,5- - &-1,5-F55F
TR EBh): BREREA, 2% 89%. mp. 131~132 C;
'H NMR (DMSO-d,, 500 MHz) ¢o: 8.32 (s, 1H, NH),
7.17~6.32 (m, 8H, C¢Hs, C¢Hs), 6.29 (d, J=6.5 Hz, 1H,
NH), 5.60 (d, J=6.5 Hz, 1H, CH), 3.94 (q, J=7.0 Hz, 2H,
CH,), 2.45 (s, 3H, CH3), 1.09 (t, J=7.0 Hz, 3H, CH;); "°C
NMR (DMSO-d, 125 MHz) o: 168.09, 157.06, 152.41,
144.73, 140.35 (d, Jor=9.88 Hz), 128.70, 128.26 (d,
Jer=28.13 Hz), 127.80, 127.72, 126.41 (d, Jo.r=5.50 Hz),
120.84 (d, Jer=9.75 Hz), 106.09 (d, Jer=17.13 Hz),
105.92 (d, Jer=15.63 Hz), 100.62, 59.26, 59.15, 49.07,
23.74, 14.88; IR (KBr) v: 3317.2 (N—H), 1648.4 (C=0),
1542.3 (C=C) cm '; HRMS calcd for C,oH»FN,O, [M+
H]" 327.1503, found 327.1500.

2-FHE-3- L Wi He-4-H AL -8- -1 H-2,5- —&-1,5- 2K 5F
TRIREGI): R, 77 89%. mp. 133~134 C;
'H NMR (DMSO-ds, 500 MHz) o: 8.39 (s, 1H, NH),
7.17~6.52 (m, 8H, C¢Hs, C¢Hs), 6.48 (d, J=7.5 Hz, 1H,
NH), 5.61 (d, J=6.5 Hz, 1H, CH), 3.95 (q, J=7.5 Hz, 2H,
CH,), 2.46 (s, 3H, CH3), 1.09 (t, J=7.0 Hz, 3H, CH;); "°C
NMR (DMSO-ds, 125 MHz) o: 168.07, 152.19, 144.54,
137.75, 131.22, 128.42, 127.69, 126.55, 125.66, 121.14,
119.30, 119.16, 118.95, 101.51, 59.27, 59.23, 49.08, 23.63,
14.86; IR (KBr) v: 3301.4 (N—H), 1624.3 (C=0), 1534.1
(C=C) cm'; MS m/z: 343.1 [M+H]". Anal. calcd for
C19H4CIN,O,: C 66.59, H 5.57, N 8.15; found C 66.57, H
5.59,N 8.17.

2- R H-3- 2P -4- FH L8R 1 H-2,5- & -1,5- 75 FF
TRAEG)): AREE, 7R 88%. mp. 134~135 C;
'H NMR (DMSO-ds, 500 MHz) d: 8.39 (s, 1H, NH),
7.17~6.64 (m, 8H, C¢Hs, C¢Hs), 6.48 (d, J=6.5 Hz, 1H,
NH), 5.59 (d, J=6.5 Hz, 1H, CH), 3.96 (q, J=7.0 Hz, 2H,
CH,), 2.45 (s, 3H, CH;), 1.11 (t, J=7.0 Hz, 3H, CH;); "*C
NMR (DMSO-ds, 125 MHz) d: 168.05, 152.19, 144.51,
140.43, 138.14, 133.78, 131.62, 128.43, 127.69, 124.53,
122.15, 121.95, 121.71, 121.51, 101.60, 59.24, 49.08,
23.63, 14.86; IR (KBr) v: 3303.2 (N—H), 1682.4 (C=0),
1627.1 (C=C) cm™'; MS m/z: 387.1 [M+H]". Anal. calcd
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for CoHsBrN,O,: C 58.93, H 4.95, N 7.23; found C
58.89, H 4.90, N 7.28.

2-(2-PR I 3E)-3- Z B FE-4- PR L -1 H-2,5- —&-1,5- %%
R A EGK): AR, 75%R 90.1%. mp. 110~
112 C; 'H NMR (DMSO-d;, 500 MHz) J: 8.34 (s, 1H,
NH), 7.34~6.10 (m, 7H, C¢H,, C,H;0), 5.74 (d, J=3.0
Hz, 1H, NH), 5.59 (d, J=6.5 Hz, 1H, CH), 3.98 (q, J=7.0
Hz, 2H, COOCH,), 2.42 (s, 3H, CH;), 1.13 (t, J=7.0 Hz,
3H, CH;); “C NMR (DMSO-ds;, 125 MHz) &: 167.80,
157.19, 152.91, 141.96, 138.63, 131.91, 122.55, 120.15,
120.05, 120.03, 110.22, 106.63, 99.77, 59.19, 53.82, 23.84,
14.92; IR (KBr) v: 3350.2 (N—H), 1632.6 (C=0), 1542.3
(C=C) cm'; MS m/z: 299.1 [M+H]". Anal. caled for
C7H,sN,05: C 68.47, H 6.08, N 9.35; found C 68.44, H
6.08, N 9.39.

2-(2-WRIRE)-3- 2 fig FL-4,8- — FI3E-1H-2,5-—4(-1,5-
HRIFTEIREQGED: AOEE, PE 92%. mp. 113~
115 ‘C; '"H NMR (DMSO-dg, 500 MHz) &: 8.29 (s, 1H,
NH), 7.35~6.05 (m, 6H, C¢H;, C,H;0), 5.75 (d, J=3.0
Hz, 1H, NH), 5.59 (d, J=6.0 Hz, 1H, CH), 3.97 (q, J=7.0
Hz, 2H, COOCH,), 2.42 (s, 3H, CHj3), 2.05 (s, 3H, CH;),
1.13 (t, J=7.0 Hz, 3H, CH;); *C NMR (DMSO-d,, 125
MHz) d: 167.79, 157.31, 152.97, 141.93, 138.43, 131.31,
129.35, 120.69, 120.31, 120.06, 110.27, 106.55, 99.30,
59.11, 53.54, 23.91, 20.65, 14.95; IR (KBr) v: 3350.2 (N—
H), 1624.3(C=0) cm ', 1582.9 (C=C); MS m/z: 313.1
[M+H]". Anal. caled for CsH,0N,05: C 69.20, H 6.48, N
8.94; found C 69.21, H 6.45, N 8.97.

2-(2- TR MR 3k )-3- 2, i i -4- P 0L -8-Ji- 1 H-2,5- —&-
1L5-# 3 R A EGm): AEEAE, ~F 89%. mp.
117~118 C; 'H NMR (DMSO-ds, 500 MHz) d: 8.39 (s,
1H, NH), 7.39~6.13 (m, 6H, C¢Hs, C,H;0), 5.79 (d, J=
3.0 Hz, 1H, NH), 5.59 (d, J=6.5 Hz, 1H, CH), 3.99 (q,
J=17.0 Hz, 2H, COOCH,), 2.42 (s, 3H, CH3), 1.13 (t, J=
7.0 Hz, 3H, CH;); >C NMR (DMSO-d;, 125 MHz) o:
167.68, 157.13, 156.82, 152.88, 142.21 (d, Jer=6.00 Hz),
140.29 (d, Jer=9.75 Hz), 128.52 (d, Jor=1.38 Hz),
120.99 (d, Jer=9.63 Hz), 110.29, 106.79, 106.21 (d,
Jer=22.50 Hz), 105.84 (d, Jor=23.88 Hz), 99.32, 59.23,
53.58, 23.77, 14.91; IR (KBr) v: 3350.2 (N—H), 1624.3
(C=0), 15341 (C=C) cm '; HRMS caled for
C7H-FN,05 [M+H]" 317.1296, found 317.1298.

2-(2- TR MR 3 )-3- 2, i 3 -4- P L 8- (-1 H-2,5- —&-
1,5-ZK9F Z R AR EGBn): AEEAMA&, % 88.7%. m.p.
120~122 °C; "H NMR (DMSO-ds, 500 MHz) 6: 8.45 (s,
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1H, NH), 7.40~6.14 (m, 6H, C¢Hs, C,H;0), 5.80 (d, J=
3.0 Hz, 1H, NH), 5.58 (d, J=6.5 Hz, 1H, CH), 3.99 (q,
J=17.0 Hz, 2H, COOCH,), 2.42 (s, 3H, CH3), 1.13 (t, J=
7.0 Hz, 3H, CH;); *C NMR (DMSO-d;s, 125 MHz) o:
167.64, 156.56, 152.73, 142.35, 140.09, 131.03, 125.80,
121.28, 119.57, 118.96, 110.33, 106.84, 100.21, 59.35,
53.53, 23.67, 14.89; IR (KBr) v: 3375.1 (N—H), 1632.6
(C=0), 1582.9 (C=C) cm'; MS m/z: 333.1 [M+H]".
Anal. caled for Cj;H,,CIN,O;: C 61.38, H 5.17, N 8.46;
found C 61.36, H 5.15, N 8.42.

2-(2- TR MR 3 )-3- 2L i i -4- F 8- VR -1 H-2,5- & -
15- R I 2R B (30): AR, 773 90%. m.p. 138~
140 ‘C; '"H NMR (DMSO-d;, 500 MHz) &: 8.45 (s, 1H,
NH), 7.41~6.15 (m, 6H, C¢H;, C4H;0), 5.80 (d, J=3.0
Hz, 1H, NH), 5.59 (d, J=6.5 Hz, 1H, CH), 3.96 (q, J=7.0
Hz, 2H, COOCH,), 2.42 (s, 3H, CH3), 1.13 (t, J=7.0 Hz,
3H, CH;); “C NMR (DMSO-ds, 125 MHz) §: 167.64,
156.58, 152.73, 142.35, 140.38, 131.04, 122.41, 121.18,
119.57, 118.96, 110.29, 106.83, 100.22, 59.43, 53.57,
23.72, 14.90; IR (KBr) v: 3358.5 (N—H), 1624.3 (C=0),
1542.3 (C=C) em™'; MS m/z: 377.0 [M+H]". Anal. calcd
for C;;H;sBrN,O5: C 54.16, H 4.58, N 7.50; found C
54.13, H 4.54, N 7.43.

2-(2-MEMERE)-3- 2 G F-4- 2 - 1H-2,5- & -1,5-%%
I Rk E (da): AR, F2%E 852%. mp. 166~
168 C; '"H NMR (DMSO-ds, 500 MHz) &: 8.46 (s, 1H,
NH), 7.57~6.55 (m, 6H, C¢H,, CsH,NS), 6.36 (d, J=6.5
Hz, 1H, CH), 5.86 (d, J=6.5 Hz, 1H, NH), 4.01 (q, J=7.0
Hz, 2H, COOCHS,), 2.82 (q, J=7.0 Hz, 2H, CH,), 1.22 (t,
J=17.0 Hz, 3H, CH3), 1.12 (t, J=7.0 Hz, 3H, CH3); “C
NMR (DMSO-dq, 125 MHz) §: 175.15, 167.25, 159.29,
142.82, 138.06, 131.70, 122.76, 120.65, 120.36, 120.18,
119.99, 100.35, 59.36, 57.63, 29.41, 14.83, 14.59; IR
(KBr) v: 3259.9 (N—H), 1664.9 (C=0), 1624.3 (C=C)
cm s MS m/z: 330.1 [M+H]". Anal. caled for C;,H;oN5-
0,S: C 61.98, H 5.81, N 12.76; found C 61.97, H 5.83, N
12.74.

2-(2-MEMEIE)-3- Z g b -4- 2 L 8- FH BL -1 H-2,5- &~
1,5- 2K 9F — R/ A2 5 (4b): A4k, 7% 86.4%. m.p.
142~144 °C; "H NMR (DMSO-ds, 500 MHz) &: 8.42 (s,
1H, NH), 7.58~6.37 (m, 5H, C¢Hs, C3H,NS), 6.29 (d, J=
7.0 Hz, 1H, CH), 5.85 (d, J=6.5 Hz, 1H, NH), 3.99 (q,
J=17.0 Hz, 2H, COOCH.), 2.81 (q, J=7.0 Hz, 2H, CH,),
2.05(s, 3H, CH3), 1.21 (t, J=7.5 Hz, 3H, CH;), 1.12 (t, J=
7.0 Hz, 3H, CH;); >C NMR (DMSO-d;, 125 MHz) o:
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175.23, 167.24, 159.35, 142.81, 137.87, 131.54, 129.14,
120.87, 120.74, 120.39, 120.03, 99.91, 59.28, 57.41, 29.43,
20.66, 14.85, 14.58; IR (KBr) v: 3268.3 (N—H), 1664.9
(C=0), 1616.0 (C=C) ecm'; MS m/z: 344.1 [M+H]".
Anal. caled for CsHyN;0,S: C 62.95, H 6.16, N 12.23;
found C 62.94, H 6.14, N 12.25.
2-(2-MEEMEFE)-3- 2L FiE 3 -4- 2 8- Fi-1H-2,5- A -
1,5-K I R A E (4e): FLOEE, 7% 85%. m.p. 146~
148 °C; 'H NMR (DMSO-d;, 500 MHz) 6: 8.55 (s, 1H,
NH), 7.62~6.72 (m, 5H, C¢Hs, C;H,NS), 6.68 (d, J=7.0
Hz, 1H, CH), 5.84 (d, J=6.5 Hz, 1H, NH), 4.02 (g, J=7.0
Hz, 2H, COOCH,), 2.80 (q, J=7.0 Hz, 2H, CH,), 1.21 (t,
J=17.0 Hz, 3H, CH,), 1.13 (t, J=7.0 HZ, 3H, CH;); *C
NMR (DMSO-ds, 125 MHz) o: 174.82, 167.14, 159.36,
157.23, 142.91 (d, Jo.=6.50 Hz), 139.81 (d, Jes=10.00
Hz), 128.21 (d, Jo.r=2.25 Hz), 121.37 (d, Jo.;=9.63 Hz),
120.05 (d, Je.r=17.13 Hz), 106.46, 106.27 (d, Jes=14.00
Hz), 100.17, 59.42, 57.29, 29.36, 14.81, 14.51; IR (KBr) v:
3259.9 (N—H), 1664.9 (C=0), 1624.3 (C=C) cm /;
HRMS caled for C;H;sFN;0,S [M+H] " 348.1177,
found 348.1180.
2-(2-MEMRFEY)-3- 2, FiE 3 -4- 2, B 8- &(-1H-2,5- —&-
1,5- 79 R A B (4d): HEAE A, 7% 84.8%. m.p.
148~150 C; "H NMR (DMSO-dg, 500 MHz) J: 8.54 (s,
1H, NH), 7.61~6.65 (m, 5H, C¢Hs, C;H,NS), 6.56 (d, J=
6.5 Hz, 1H, CH), 5.85 (d, J=6.5 Hz, 1H, NH), 4.02 (q,
J=17.0 Hz, 2H, COOCH,), 2.80 (q, J=7.0 Hz, 2H, CH,),
1.21 (t,J=7.0 Hz, 3H, CH3), 1.13 (t, J=7.0 Hz, 3H, CH3);
BC NMR (DMSO-di;, 125 MHz) o6: 174.54, 167.13,
159.18, 143.02, 139.59, 130.72, 126.05, 121.61, 120.25,
119.66, 119.41, 101.07, 59.54, 57.24, 29.31, 14.79, 14.48;
IR (KBr) v: 3268.3 (N—H), 1664.9 (C=0), 1632.6 (C=
C) em™ 'y MS m/z: 364.1 [M+H]" . Anal. caled for
C7H,5CIN;0,S: C 56.12, H 4.99, N 11.55; found C 56.14,
H 4.98, N 11.56.
2-(2-MEMRFE)-3- 2 FiE 3 -4- 2, B 8- R -1H-2,5- & -
1,5- 78 9F ZRUJR 5 (de): B (L[ 4K, 7% 83.9%. m.p.
150~152 °C; "H NMR (DMSO-dg, 500 MHz) J: 8.55 (s,
1H, NH), 7.62~6.72 (m, 5H, C¢Hs, C;H,NS), 6.68 (d, J=
7.0 Hz, 1H, CH), 5.84 (d, J=6.5 Hz, 1H, NH), 4.02 (q,
J=17.0 Hz, 2H, COOCH,), 2.80 (q, J=7.0 Hz, 2H, CH,),
1.21 (t,J=7.0 Hz, 3H, CH3), 1.13 (t, J=7.0 Hz, 3H, CH3);
BC NMR (DMSO-di, 125 MHz) o6: 174.47, 167.12,
159.19, 143.03, 139.89, 131.12, 122.50, 122.21, 121.96,
120.27, 114.01, 101.17, 59.55, 57.24, 29.30, 14.79, 14.47;
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IR (KBr) v: 3325.4 (N—H), 1640.1 (C=0), 1599.5 (C=
C) ecm ™ '; MS m/z: 408.0 [M+H] . Anal. caled for
C,7H,sBrN;0,S: C 50.01, H 4.44, N 10.29; found C 50.02,
H 4.46,N 10.27.

2-(2-MEMEIE)-3- Z G FE-4- T JE-1H-2,5- ~&-1,5-%F
R A HE (Sa): AAEE, 2% 83.7%. mp. 146~
148 ‘C; '"H NMR (DMSO-d;, 500 MHz) &: 8.44 (s, 1H,
NH), 7.57~6.57 (m, 6H, C¢H,, CsH,NS), 6.36 (d, J=6.5
Hz, 1H, CH), 5.87 (d, J=6.5 Hz, 1H, NH), 4.00 (q, J=7.0
Hz, 2H, COOCH,), 2.79 (t, J=5.5 Hz, 2H, CH,), 1.62~
1.67 (m, 2H, CH,), 1.12 (t, J=7.0 Hz, 3H, CH;), 0.98 (t,
J=17.0 Hz, 3H, CH;); “C NMR (DMSO-d;, 125 MHz) :
175.19, 167.37, 157.96, 142.79, 138.11, 131.69, 122.75,
120.67, 120.36, 120.19, 119.96, 100.61, 59.37, 57.76,
37.92, 23.22, 14.84, 14.44; IR (KBr) v: 3251.7 (N—H),
1681.4 (C=0), 1607.8 (C=C) cm '; MS m/z: 344.1 [M+
H]". Anal. calcd for C;sH,N;0,S: C 62.95, H 6.16, N
12.23; found C 62.93, H 6.17, N 12.20.

2-(2-MEMEIE)-3- 2, iR FE-4- P FE-8-F HE-1H-2,5- &~
1,5- 2K JF R A4 & (5b): AR, F=%F 85.6%. m.p.
148~150 C; "H NMR (DMSO-d,, 500 MHz) d: 8.44 (s,
1H, NH), 7.57~6.57 (m, 6H, C¢H,, C3H,NS), 6.36 (d, J=
6.5 Hz, 1H, CH), 5.87 (d, J=6.5 HZ, 1H, NH), 4.00 (q,
J=17.0 Hz, 2H, COOCH,), 2.75 (t, J=6.0 Hz, 2H, CH,),
2.04 (s, 3H, CH3), 1.63~1.69 (m, 2H, CH,), 1.12 (t, J=
7.0 Hz, 3H, CH;), 0.97 (t, J=7.0 Hz, 3H, CH3); *C NMR
(DMSO-ds, 125 MHz) 6: 175.27, 167.37, 158.02, 142.78,
137.91, 131.54, 129.13, 120.88, 120.75, 120.39, 119.99,
100.18, 59.29, 57.53, 37.96, 23.20, 20.65, 14.86, 14.43; IR
(KBr) v: 3235.9 (N—H), 1656.6 (C=0), 1624.3 (C=C)
cm '; MS m/z: 358.2 [M+H]". Anal. calcd for CioHys-
N;0,S: C 63.84, H 6.49, N 11.75; found C 63.85, H 6.47,
N 11.75.

2-(2-MWE M HE)-3- 2, Fig Fk -4- 75 3 -8- -1 H-2,5- . &-
1,5- 2K 9F R 8 ¥ (Sc): E O E A, 72% 82.8%. m.p.
134~136 C; "H NMR (DMSO-d;, 500 MHz) J: 8.47 (s,
1H, NH), 7.60~6.38 (m, 5H, C¢Hs, C3H,NS), 6.65 (d, J=
6.5 Hz, 1H, CH), 5.85 (d, J=6.5 Hz, 1H, NH), 4.01 (q,
J=17.0 Hz, 2H, COOCH,), 2.72 (t, J=6.5 Hz, 2H, CH,),
1.62~1.69 (m, 2H, CH,), 1.13 (t, J=7.0 Hz, 3H, CH,),
0.97 (t, J=17.5 Hz, 3H, CHs); °C NMR (DMSO-d, 125
MHz) d: 174.86, 167.27, 159.13, 157.24, 142.92 (d, Jo.y=
6.50 Hz), 139.86 (d, Jor=9.88 Hz), 128.21 (d, Jor=1.75
Hz), 121.37 (d, Jo.;=9.37 Hz), 120.08 (d, Jer=7.13 Hz),
106.48, 106.29 (d, Jor=11.75 Hz), 100.44, 59.42, 57.42,
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37.88, 23.15, 14.82, 14.41; IR (KBr) v: 3251.7 (N—H),
1664.9 (C=0), 1624.3 (C=C) cm '; HRMS calcd for
C1sH20FN;0,8 [M+H]" 362.1333, found 362.1331.

2-(2- ﬂ%ﬂﬂé%) 3- LR FE-4- 9 3 -8- - 1H-2,5- & -
1,5- 2R 9 /AR & (5d): KR [k, 773 83%. mup.
146~148 c, 'H NMR (DMSO-d, 500 MHz) : 8.52 (s,
1H, NH), 7.61~6.65 (m, 5H, C¢Hs, C3H,NS), 6.59 (d, J=
6.5 Hz, 1H, CH), 5.86 (d, J=6.5 Hz, 1H, NH), 4.02 (q,
J=7.0 Hz, 2H, COOCH,), 2.75 (t, J=6.0 Hz, 2H, CH,),
1.64~1.69 (m, 2H, CH,), 1.13 (t, J=7.0 Hz, 3H, CH;),
0.97 (t, J=7.5 Hz, 3H, CHs); °C NMR (DMSO-d,, 125
MHz) 6: 174.56, 167.25, 157.86, 142.99, 139.64, 130.69,
126.06, 121.61, 12021, 119.67, 119.42, 101.34, 59.55,
57.35,37.79, 23.14, 14.80, 14.40; IR (KBr) v: 3366.7 (N—
H), 1640.1 (C=0), 1599.5 (C=C) cm"'; MS m/z: 378.1
[M+H]". Anal. caled for C;gH,CIN;O,S: C 57.21, H
5.33,N 11.12; found C 57.22, H 5.35, N 11.14.

2-(2-ME MR 3L )-3- 2 i 3 -4- P JE-8- IR -1H-2,5- & -
1,5- 78 9F R 2% 5 (Se): BRI 4K, 72% 84.2%. m.p.
146~148 °C; "H NMR (DMSO-dg, 500 MHz) J: 8.52 (s,
1H, NH), 7.62~6.70 (m, 5H, C¢Hs3, C3H,NS), 6.67 (d, J=
7.0 Hz, 1H, CH), 5.85 (d, J=6.5 Hz, 1H, NH), 4.01 (q,
J=7.0 Hz, 2H, COOCH,), 2.75 (t, J=6.5 Hz, 2H, CH,),
1.63~1.70 (m, 2H, CH,), 1.13 (t, J=7.0 Hz, 3H, CH;),
0.97 (t, J=7.0 Hz, 3H, CH;); °C NMR (DMSO-d;, 125
MHz) : 174.50, 167.25, 157.86, 142.99, 139.94, 131.09,
129.13, 122.52, 122.22, 121.96, 120.22, 101.46, 59.56,
57.36,37.79, 23.12, 14.80, 14.39; IR (KBr) v: 3333.6 (N—
H), 1640.1 (C=0), 1599.4 (C=C) cm '; MS m/z: 422.3
[M+H]+. Anal. calcd for C;gH,,BrN;O,S: C 51.19, H
4.77,N 9.95; found C 51.17, H 4.76, N 9.97.

2-(2-MEMEBL)-3- 2, Fig J-4- S N R -1H-2,5- —&(-1,5-
HRIF R AR E (6a): A, F7F 82.1%. mp. 138~
140 "C; '"H NMR (DMSO-d,, 500 MHz) 6: 11.25 (s, 1H,
NH), 7.74~6.80 (m, 6H, C¢H,, C3H,NS), 6.68 (d, J=7.0
Hz, 1H, CH), 5.49 (m, 1H, CH), 4.98 (d, J=4.5 Hz, 1H,
NH), 3.92 (q, J=7.0 Hz, 2H, COOCH,), 1.39 (s, 3H,
CH3), 0.96 (t, J=7.0 Hz, 3H, CH3), 0.73 (s, 3H, CH;); "°C
NMR (DMSO-ds, 125 MHz) J: 173.98, 168.32, 166.76,
142.86, 140.64, 133.34, 132.99, 127.98, 120.83, 118.50,
118.27, 86.72, 61.02, 60.08, 53.55, 24.68, 23.56, 14.18; IR
(KBr) v: 3382.6 (N—H), 1713.8 (C=0), 1640.1 (C=C)
cm s MS m/z: 344.4 [M+H]". Anal. caled for C sHy Ns-
0,S: C 62.95, H 6.16, N 12.23; found C 62.96, H 6.17, N
12.24.
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2-(2-MEMEIL)-3- 2, g Hh-4- S T L -8-FH - 1H-2,5-
H-1,5- K R 44 E(eb): AEEA, PR 84.3%. mp.
136~138 ‘C; '"H NMR (DMSO-dq, 500 MHz) &: 11.24 (s,
1H, NH), 7.72~6.59 (m, 5H, C¢Hs, C3H,NS), 6.49 (d, J=
8.0 Hz, 1H, CH), 5.42 (m, 1H, CH), 4.98 (d, J=4.0 Hz,
1H, NH), 3.94 (q, J=7.0 Hz, 2H, COOCH,), 2.20 (s, 3H,
CH3), 1.38 (s, 3H, CH3), 0.99 (t, J=7.0 Hz, 3H, CH,), 0.74
(s, 3H, CH;); *C NMR (DMSO-d,, 125 MHz) 6: 173.82,
168.32, 164.98, 142.70, 140.46, 137.35, 133.79, 130.54,
120.84, 119.25, 118.38, 86.76, 60.98, 58.99, 53.68, 24.65,
23.59, 21.14, 14.25; IR (KBr) v: 3399.1 (N—H), 1713.8
(C=0), 1640.1 (C=C) ecm'; MS m/z: 358.5 [M+H]".
Anal. caled for CjoH,3N;30,S: C 63.80, H 6.49, N 11.73;
found C 63.84, H 6.48, N 11.76.

2-(2-MEMEFE)-3- 2, g Bk -4- S T 2L -8- T -1 H-2,5- &~
1,5- I R A B (6c): FLOEE, %K 82%. m.p. 140~
142 “C; "H NMR (DMSO-d,, 500 MHz) 6: 11.28 (s, 1H,
NH), 7.74~7.13 (m, 5H, C¢Hs, C;H,NS), 6.46 (d, J=6.5
HZ, 1H, CH), 5.43~5.45 (m, 1H, CH), 5.03 (d, J=4.0 Hz,
1H, NH), 3.95 (q, J=7.0 Hz, 2H, COOCH,), 1.39 (s, 3H,
CH3), 1.00 (t, J=7.0 Hz, 3H, CH,), 0.71 (s, 3H, CH3); "*C
NMR (DMSO-ds, 125 MHz) d: 173.11, 168.13, 165.49,
162.69, 160.67, 142.49 (d, Jey=11.75 Hz), 135.93 (d,
Jer=10.38 Hz), 129.39 (d, Jor=2.13 Hz), 120.98 (d,
Jer=14.50 Hz), 104.78 (d, Jor=22.25 Hz), 103.28 (d,
Jer=25.38 Hz), 86.80, 61.06, 58.48, 53.96, 24.63, 23.56,
14.23; IR (KBr) v: 3399.1 (N—H), 1706.3 (C=0), 1648.4
(C=0) cm !y HRMS caled for CgH,0FN;0,S [M—|—H]+
362.1333, found 362.1327.

2-(2- ﬂ%ﬂ@éﬁ@) 3-LigE-4- N HE-8- - 1H-2,5- — & -
1,5- A9 /A H(6d): AR E A, 773 81.8%. m.p.
132~134 c, 'H NMR (DMSO-d, 500 MHz) d: 11.30 (s,
1H, NH), 7.74~6.85 (m, 5H, C¢Hs, C3H,NS), 6.68 (d, J=
7.0 Hz, 1H, CH), 5.45~5.47 (m, 1H, CH), 5.04 (d, J=4.5
Hz, 1H, NH), 3.96 (q, J=7.0 Hz, 2H, COOCH,), 1.39 (s,
3H, CH3), 0.99 (t, J=7.0 Hz, 3H, CH3), 0.70 (s, 3H, CH3);
BC NMR (DMSO-d;, 125 MHz) 6: 173.82, 168.32,
166.99, 143.03, 139.78, 134.25, 131.95, 121.11, 121.02,
120.68, 120.07, 74.57, 61.39, 57.28, 52.22, 31.15, 28.50,
14.20; IR (KBr) v: 3382.6 (N—H), 1706.3 (C=0), 1640.1
(C=C) em™'; MS m/z: 378.8 [M+H]". Anal. calcd for
CsHyCl- N3O,S: C 57.21, H 5.33, N 11.12; found C
57.20, H 5.34, N 11.14.

2-(2- ﬂ%ﬂ@éﬁ@) 3- g -4- N HE-8-IR-1H-2,5- & -
1,5- 7 FF R AR 5 (6e): B L[l 44, 77% 83.1%. m.p.
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138~140 C; '"H NMR (DMSO-dq, 500 MHz) d: 11.31 (s,
1H, NH), 7.74~7.00 (m, 5H, C¢Hs, C;H,NS), 6.81 (d, J=
6.5 HZ, 1H, CH), 5.45~5.47 (m, 1H, CH), 5.03 (d, J=4.5
Hz, 1H, NH), 3.96 (g, J=7.0 Hz, 2H, COOCH,), 1.39 (s,
3H, CH3), 1.00 (t, J=7.0 Hz, 3H, CH3), 0.69 (s, 3H, CH;);
BC NMR (DMSO-ds, 125 MHz) 6: 173.08, 167.95,
167.49, 142.99, 142.36, 135.60, 131.89, 121.01, 120.63,
120.39, 119.96, 86.84, 61.13, 58.85, 54.04, 24.65, 23.47,
14.22; IR (KBr) v: 3375.1 (N—H), 1730.4 (C=0), 1648.4
(C=C) cm'; MS m/z: 422.3 [M+H]". Anal. calcd for
C1sHo0Br- N;O,S: C 51.19, H 4.77, N 9.95; found C 51.18,
H 4.75,N 9.93.
3.3 #HPEEMEN
33.1 IHERBNZ

K FHIEAC R VR 2 H ARG 55t T 2R Rk o b
PR IRPRER. FESERE . KA B A & 3 (R A ER
AR, R F 3 B Rk 31 Mueller-Hinton (MH)W
WREFRIE T, F 30 ‘C(HEW). 37 CHEIHE) NR&ZH;7F
24~28 h RXTHCAAIA, FIHTE R MH 45 782 54 0
BOE K R R 2] 10%mL CFU (CFU: &R
), B 0.1 mLiZ¥AW, /e MH B8R b, F iRk
HigAir s, RIGEERN 6 mm [IIEALH e R 773
b BRI BRL(DMS O) T 1) B — 5 T
VAW, TS INAE RS EL 5 pL IS pE4C /b, (504
U N 200 ug/fr, T30 CHEH). 37 C(4N) R
Fr 48 h WIERAE AL, WA B EAR, SPATIE 3 IR,
ZERECFE. DL 2-(2-MEMEIE)-3- 2 T -4- FH -1 H-
2,5- & -1,5- R SRR ECNFHPEXT ], L] DMSO
N BF X R
332 ®ANIPHRE AR DA H IR AN

MIC FII5E: 4 H b &R E BRI )
531 FH G T 8 RV A M 260 R A R 7R 35 (Y PD) 5 LU
B, NSRRI BB N(2~3) X 10°/mL CFU ¥4
BRERB . S BRE (S O A BRE) W B, H B
1B AR CR TR VD ) IR FE 43 1M 128, 64, 32,
16,8, 4,2, 1,0.5 1 0.25 pg/mL, PLAIIEAAT R ) Ak 3
RNAEK G, AR AR RIRE N~
1.5)X10*/mL CFU. T 30 ‘C (37 ‘C) NEILH;FE 36 h,
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FAAT W3 66 BEHHAE 530 nm KR I 58 ) 25 FE (OD)H,
BTl OD 18 F1%% (35 95 5L OD {1 6 5. 35 22 5 5 0 1 ) 5%
AINEREIR FE A fe /NI B AR FE

MFC(MBC) 52 : 7F MIC J:4tt F, Frill OD {51
T EEEFREE OD (H 035 2 i), K AH RS [R A FE 1
FEACIR BT TR TR b, TG v AR KO B 1) B /MR
WRE Nt/ R R L

#HBh#4 £ (Supporting Information) HFrLAEY) 2a~
6e [f] "TH NMR. “C NMR I i &, X ebp kT DL g
& A F) B3 (http://sioc-journal.cn/)_E T %K.
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