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A SRR IR GTE YR & B K Cdc25B/PTP1B NHIE M 1 EY

HHEp TRZmC B RS wAfEC B WS
k MY XNFEL!T O F g
(LTI T 2R KiE 116029)

(CREH T AERS AL T R E i s K% 116012)

R ERERE LB BEEEATERL  AYTR EREASERE L 201203)
(RER TR ARMESIAOM IR PO KE 116023)

WE DRI 4G A VIR R R, S22 D RN A R T — R A0H RS S B AT A4 6, JERIA IRV'H
NMR. "C NMR e &0 T T @MELE. X HAME ST T Cdc25B/PTPIB #HINE LM, SR ER, H
VRl &4 6 % Cdc25B/PTPIB 4 HAT B & MG, Jorfr 4-[(HEMR-9-42) FF AL |-N-(2-FR - 1- 25 IV F 8) 2 P 1k I (6)
% Cdc25B H1 PTP1B ) 5% M 55t 55, 1Cs0 153 B 9(2.16 £0.38)F1(1.06 £0.23) pg/mL. SHLEW 6g 3474 1% L HIWF
FEEREW, 6g i85 Cdc25B/PTPIB BEE R € E &1, TSGR S AR BAEH.

R BELE PRPE ARG Cde25B A PTPIB #5143 7xf 452

Synthesis and Cdc25B/PTP1B Inhibitory Activity Evaluation of Novel
Acylhydrazone Derivatives Containing Carbazole Moity

Li, Yingjun™* Wang, Siyuan® Jin, Kun® Gao, Lixin® Sheng, Li‘

Zhang, Nan“ Liu, Jihong’ Li, Jia™*
(“ College of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian 116029)
(® State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012)
(¢ State Key Laboratory of Drug Research, National Center for Drug Screening, Shanghai Institute of Materia Medica,
Chinese Academy of Sciences, Shanghai 201203)
(¢ Chemistry Analysis & Research Center, Faculty of Chemical, Environmental & Biological Science and Technology, Dalian
University of Technology, Dalian 116023)

Abstract A series of novel acylhydrazone derivatives 6 containing carbazole moity were synthesized by carbazole and
4-cyanobenzyl chloride as starting materials via multi-step reactions. Their structures were characterized by IR, 'H NMR, *C
NMR spectra and elemental analysis. All synthesized target compounds were evaluated for the inhibitory activities against
Cdc25B and PTPIB. The results show that the target compounds display significant inhibitory activities against
Cdc25B/PTP1B. Among them, compound 4-((carbazol-9-yl)methyl)-N'-(2-hydroxy-1-naphthalenylmethylene)benzoyl hydra-
zide (6g) had the highest inhibitory activities against Cdc25B and PTP1B with ICs values of (2.16+0.38) and (1.06+0.23)
pg/mL, respectively. The molecular docking results indicated that the hydrogen bond and hydrophobic interaction formed be-
tween compound 6g and Cdc25B/PTP1B enzyme.

Keywords acylhydrazone; carbazole; synthesis; Cdc25B and PTP1B inhibitor; molecular docking
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BIHE

YIEA T S HEYE T, wgurl e ok R s,
Prgs AP HrE e SRR P K, 25
A B R A R 2 R

e CBOA TS b R B R A i —, 2 G A
N AL T R R, KR AR, 43
JEH 25B WEERER(Cdc25B)TEAS [F] 8 e (i 41 A
e FUIE. SEE. IRSUE . AR A EE N
Jiigee ) R i A B, Cde25B B RNIATT R IE )
HEREEREY O PRI AL — P DL B D 3 ERAE 1
PEPRE, A VE L ™ I R EPY. R R R R I
1B (PTPIB)/& i i 215 5@ ik T BUR I Z HPTi o%
AR T, B ORI 2 BRI (T2DM) 1)
ARHL R, BACEWTIH T KER Cde25B/PTP1IB I
HFNET 3L R TE R BT IR e A 22 4 3 A1 75
TR — PR,

BT bR EsL, AT FRAEDUR PO IR 5 T
BN FHMER . Sk SE R R Cde25B
A PTPIB i, H4kSLFATMBE 78 TAE ™, AT
PEWR PR R RN BRI A 23 428, A R — R 51
TR T e PR AT AR, IR VR AN AT
Cdc25B F1 PTPIB fUi&tE. Hintb &9t B 1
Fiws. & R IR LR AT A9 B R bR LSRR IE. B bR
WEYIHE R 2k W, Scheme 1.

1 &R511R

1.1 BHRULEYIRNERK
DAFRIEAT 4-SE AL RO R}, 28 N-fedkqh et

CH,CI O
O O NaOH, DMSO
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Figure 1 Design strategy of target compounds
K TRk HAR S SLI4S T HEER R &4 4, 10
G 4 5 2-F BB AT A ) 9-kEBE-3-H B (S)
WATHR G R, B4&HHIE T BisLE) 6.
1.2 BirtEPRNERTHE
12,1  BARLAHHE IR i
Hbxtb &4 6 f IR $¥E o, 7F 3400~3405 cm ™!
ALy O BIARIRZN IR g, 7E 3234~3249
cm ' Ab H B N—H (4R RS Ml 7 3044~
3049 cm ' Ab BN AT C—H I 4E IR SR 1L
I; 7£ 2852~2971 cm ' Kb HELAIUE A C—H ffH
TR, 78 1644~1647 cm ' kb H I 58 14y
C=0 KRBT, 7 1622~1629 cm ' 4b HFL A
¢$ﬁﬁmwﬁc N iR BRI 78 1460~1597
em A H R iR 0 SR R R AR 4 R B TR i 7
1326~ 1351 Ab I 3R IEy C—N ARIRBN RIS, 78
1276~1279 cm ' AbHFLHRIE N C—O M RSN

lycol, NaOH-H,O
= Ow@
reflux O

ArCHO (5) g

I&stoa
EtOH reflux

ol -L

6a ~ 6h
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Scheme 1 Synthetic route of target compounds 6a~6h
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W, 78 1518~1550 cm ™' AbH BLASRIE A NH (11725 il
PRBNBICUE. C=N P 4aHiE s e it tH B, R0 H brfk
A1 6 TG R R

122 Birfts4769 NMR #

R4 SCHR[45, 4617 51, N-BERRb &R T
C=N XUHEW E/Z JUAT 5 k44 & 565 T--CONH- % 4] 1)
cis/trans ] % 5 #I AR . FE W VE R KRB VE R A (an
DMSO-ds), C=N XU F 2L E i e dE, m
-CONH-Z:HITE cis/trans Fes SeA R 2 A B 4L, 47
T cisltrans WFTE R R FRAE. B ScErY]
M, Hf 2-REZRICKRENBIENA Y ZEAEE
transcoyn M ciscoyn PPN SERE, 3F HAE DMSO-ds
transcoyx SRR EFEMELEY 6g F1 6h), AEH R
BRI BT ZHE ciscopn AR S S EMLED)
6a~6f)( . Scheme 2).

HEREEY 6 (1 "H NMR #&r %1, Hiztb &
6a~6f 7 DMSO-ds ' ciscoyn FEIIAZEME— =91, Hix
A 6g~6h 7£ DMSO-ds H' transcioy~ 7 F A& ME—
P, Scheme 2). X T HErLAEY) 6a~e6f, 1E1K1) on
11.65~11.66 Z [EH B HIE )y CONH i -1 W g e
TERNES Oy 8.53~8.55 Z A HH L) HIER CH=N Jii ¥
WU 7E O 7.24~8.44 40 B BRI A 75 3K 15 IHE 3R |
ISR TSI, 7E Oy 5.77~5.78 AL BR8N CH,
(T TSI 7E 9y 0.80~4.47 Kb HY B FrI U4 JgIHEEER N
JR ¥ b e B I R T IR UR . T HARME A 6g~6h,
TEAKI) Oy 11.68~12.70 2 [A] HA B (1) 2059 OH Jii ¥
Wl 7ERIR on 11.42~12.10 2 Ja) H B B0y
CONH Jii FHIW LI, 7E oy 8.35~~9.42 22 1] Hi B0 f Bl
N CH=N Ji 7R UIE; 7F oy 6.11~8.21 AbHBLHIIE R
J7 N G IRIEER b ()5 TR E O 5.76~5.79 Ab tH IR

3
2

E/trans (ME—7=4))

(LA CH, BT IR, 76 oy 3.34 AL BLHIDYE
U S N(CHLCHa), HTE FF S (19 5 IR I U, 7E 0 1.09 4k
) = FE Ky N(CH,CHS), H H 19 J5 7 W AT g

i HFRAGE 6 (19 13C NMR 8% A 40, Bk W i e %5
HEAE M, xii—Sull Bk &4 6 /£ DMSO-ds
o EE— R f i, T HAMLEY) 6a~e6f, 1E1K3%
dc 162.75~164.66 2 [A] B  CONH FRIRSIR UL I
TEVRARIS Oc 149.00~150.91 2 [8] HHBL U CH=N (]
BRI IEE; TE 6c 109.47~143.32 kb H I FRIIE R 75 30 Ik
MR b (BRI IS I, 76 Oc 45.36~47.31 KbHBLIE S
CH, BB SIS 7 Oc 13.82~42.87 Ab Hi I frJ e g I e
N R e B s g, 5T BAs b &9 6g~
6h, 7E1KI%0c 161.98~162.80 2 [a] H L[4 )y CONH [
BRI, 7E oc 147.20~149.90 Z ] IR f1IE ) CH=
N BRI, 7E O 103.61~159.68 Ak H B Ky 75 34
IR b BRI IS I E Oc 45.37~45.89 4b H T (I
N CH, MWW E; 78 oc 43.74 4b LB IE N
N(CH,CH3), H1 W B BRI WU, 7E 5¢ 12.50 Ak HE I
I 9 N(CH,CH), Ht FH RE AR B M AT e

i 3R IR, "H NMR A1 *C NMR 204 af &1, Hirtk
AV 6 CHRRIIG R, 251 EH.
1.3 BirtEMREESEHRR

St A ) B AR &% 6a~6h HEAT T Cdc25B Al
PTP1B il & ML, Wiatas H W% 1.

1 RIseab s Fnrm: EIREN 20 ug/mL
i, BARMEEY 6 % Cde25B 4 HA & m 4k g v,
HI%E N 64.58%~95.98%, HH L&Y 6g HIFNHlg
M, 1Cso=(2.16+0.38) pg/mL. HF 7t 4544 5% 1 1)
KRR, a6 %t Cde25B IilHIEIE S Ar 45 H)

()

CH2—N

C\N/ \

6a ~ 6f
E/trans

)\Q%\N

Af 6g ~ 6h
E/cis

B2 HELEY 6 W) cis/trans ¥ % 44

Scheme 2 Conformational isomerization of target compounds 6

Chin. J. Org. Chem. 2019, 39, 491~499

© 2019 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 493



BIHE

R

1 HAbaY 6 4 Cde25B A1 PTPIB ({4l Gk
Table 1 Inhibitory activities of target compounds 6 against Cdc25B and PTP1B

Cdc25B? PTP1B¢
Compd. Ar = =
Inhibition/% ICso/(ugemL™") Inhibition/% ICs¢/(ngemL™")

6a 77.24+0.47 3.9740.05 92.77+1.17 2324031
ész

6b O \ O 76.55+5.00 2.75+0.51 95.50%0.50 3.10+0.11
|
C4Hg

6¢ 83.38+2.62 2.90+0.11 91.05+0.35 2.4240.17
|
CsHiq

6d 85.65+2.49 2224036 96.86+0.03 2.0140.30
|
CeH13

6e 64.58+5.92 2.9340.00 83.60%10.50 1.914+0.29
|
C7H1s5

6f 84.44+0.88 2.2540.69 92.36+10.15 2.66+0.84
|
CgHy7

OH
6g 92.05+4.22 2.16%0.38 92.91+7.86 1.0640.23
HO
6h 95.98+0.13 2.4040.45 91.774+6.39 1.6140.03

o

NEt,

“ The test concentration is 20 pg/mL. b positive control: Na3VOys, ICso=(0.1710.05) pmol/L. “ Positive control: oleanolic acid, ICso=(1.9240.02) pg/mL.

. BRI A A 6g AT 6h I T U fk
GRS, HAH 00 92.05%F1 95.98%. FEX
T Ak B ) 6a~6f v, VS T S EIEER N T ke
BEEMKER K, BB e n s, B
ERHm LS YI(6b, 6d AT 66)FITETE(R T 6a 4M) T
AR FEAL S (6¢ T 6e) HITE L.

MR 1 MSEiRg Rien &, K E N 20
ug/mL i, HAREAYD 6 XF PTP1B 14 547 8¢ i A 3%
PE, RN 83.60%~96.86%, L&) 6e, 6g F1 6h ]
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T M3 R TN R 245 4 5 R R [1Cso = (1.92 £ 0.02)
pug/mL], Hrhfk&Y 6g * PTPIB MM % M i i,
ICso=(1.06£0.23) pg/mL. #7454 5% 2K,
PR P R i A 0 6 R 6 (135 1 40 v T U M I A
HEYIHIENE 6a~6f. TEXUEMEEERE LAY, tLEYIXT
PTPIB (M3 1 [FIFE L SRR N R b () e B
HIK A o, e Fs 88 K S (6a~ 6¢) B K K (6f) L &4
HIG M R S K B E T L A I(6d F 6e) i 1t
A BT
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ESREAMEAY) 6a~6h XF Cdc25SB/PTPIB il i
PER ICs [ Z R AR &, {2 LR AT RO R i
(1 &5 S xof 2R B 3t — 25 1) 85 R B 1 TG P S
—EMIETFEN. EEFERNE, BRI EY) 6g
X Cdc25B H1 PTP1B ¥ H A f5 iy (A& 1. HH SCHR A
BEREN, B B O W BRI AT A %t Cde25B/
PTP1B P4y PE I 75 H H AR W OSC RIS .

1.4 SFIEEMAR

N T W HERME S 6 £ Cdc25B/PTPIB & [ F
AIREMISS AL S S5 G RE ), IEFEXT Cde25B 1 PTPIB
IdE s HARL A 6g HHAT T4 TR, B
LAY 6g 5 Cde25B (PDB ID: 1QBO)f 431X 245 H
UL 2 fii 2, 5 PTPIB (PDB ID: INNY) /> 5545
L 3 fIEE 3.

B2 L&Y 6g 5 Cde25B KI5 148
Figure 2 Molecular docking of compound 6g with Cdc25B
HE 2 WTBLAEL, AfRfEd) 6g AR T
Cdc25B M FR I TEAL s T 1AL, BRI S
e, EIEVEME I R B R, &5 Cde25B A

3 L&Y 6g 5 PTPIB 4> 1 X%
Figure 3 Molecular docking of compound 6g with PTP1B

FMIRFETERL T 3 A, JAN, 2838 B OH BB AL
T2AEE R BT AR A - MUK SEAE (R 2).

HE3 A LLEH, Hirtbadeg Bt AE 7 PTPIB
A BRI TEA S DAL, BARRA AR, RS
PEME R B2 R IR ], B PTPIB AR IR
FERCT 2 DNEEE. BRAh, BRI RIAZEIA B OH o)
BITEHT 1 AN, BRI K AR (G 3).

TR B AR RY], B e 6g it S
Cdc25B/PTPIB ML A E IR &Y, Bk 1 IR B AT
HIAL, AL BLK/AR M /m-n S50 HLAE

2 &g

DAHRPEFD 4-F LGN RG ER, 20 RN E
T — R AR A e I [ O BE R AT AE ) 6a~6h.
ST & ) B Rr ik &% 6a~6h #E47 7 Cdc25B Al
PTP1B #iIliEER VAT, SLIess RiER, Bk &4t
Cdc25B #1 PTP1B 4RI Em m g, s
¥ 6g %t Cdc25B/PTPIB NG E MR, 70 X HE

#2 HELEY 6g 5 Cdc25B 5T Rsk 3
Table 2 Molecular docking results of compound 6g with Cdc25B (PDB ID:1QB0)

Est. free energy of Number of H-bond . Hydrophobic -1
binding/(kcalemol ') H-bond H-bond length/A Hydrophobic length/A T length/A

—4.93 5 N(2)—SER499 272 C(2)-PRO460 3.67 C(6)-TYR501  3.81

N(3)—SER499 2.76 C(7)-ALA459 3.55

0(2)—SER499 2.94 C(8)-ALA459 3.62

H(15)—SER499 3.09 C(9)-LEU463 321

H(23)—SER499 335 C(9)-PRO460 3.07

C(10)-LEU463 3.72

C(10)-PRO460 3.38

C(21)-PRO498 3.65

C(22)-PRO498 3.46

C(27)-PRO498 3.45
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AL HrsEib
3 HIRMLAY 6g 5 PTPIB K14y T4 245 B
Table 3 Molecular docking results of compound 6g with PTP1B (PDB ID: INNY)
Est. free energy of Number of] H-bond . Hydrophobic
binding/(kcalemol ') H-bond H-bond length/A Polar ol gl || Shcboliolie length/A
—5.48 4 N(1)—HIS208 3.38 H(23)-GLN102 2.37 C(18)-PRO210 3.01
N(1)—PRO206 3.39 N(2)-GLN102 3.60 C(19)-PRO210 3.09
N(3)—GLN102 3.50 O(1)-GLN102 3.54 C(28)-LEU71 3.02
0O(2)—GLN102 3.23 C(29)-LEU71 3.46

WAL R, Bisb &% 6g 3t ANF] T Cdc25B/PTPIB
B A8 HE A A, X Cde25B/PTPIB I/ Al &
BRI T L. R i S A 1 5 N 7 A 4 v
PR FERE, 2530 LA OH A&kt A m. Hix
&Y 6 RETEAE) Cdc25B A1 PTP1B HIHIF1, 7E i Fl
W PRIFS (96T 77 TH LA T A 1 S FANME.

3 IEES
3.1 UES5HF

X-5 R REA (R TR AR ), 8
TENSOR 27 A FT-IR ZLAMiA%, KBr J&fr; fEE
BRUKER 400/500 MHz #Z#3EHR1%, DMSO-ds N,
TMS A W#Hr; 1 E Elementar 23 &) Vario EL BTG E#T
1. BT RRF R  pr 4k,
3.2 FELEYINE R

HE RGP 1~5 S5 SCHR[43, 49~52] 716G
.
3.3 BERUEINERBEE

7 30 mL T8 5 L BEEFR A 0.3 mmol H1
[MRBEMEAN 5 mL O/, InFAZE AR E, TN 0.3
mmol 9-Jt FE-3-HEMEEE EY 2-F2 L OF [E(S)s LI UK BSER AN
5 mL ZBE, W#REGRN 8 h, WHIE =R, ik, H
D EIKCTEMPEIEDE 2 IR, TS RS B4 5 B Atk &
Y6, AL G

A-[(HEME-9-J5) F L |- N'-[ (9- £, FE-3- I I L ) WY F 3
R (6a): AL A AEES R, FE 97.0%. m.p.>
270 “C; 'H NMR (500 MHz, DMSO-d;) 6: 11.65 (s, 1H,
CONH), 8.53 (s, 1H, CH=N), 8.44 (s, 1H, Cz-H’), 8.23
(d, J=8.0 Hz, 1H, Cz-H"), 8.20 (d, J=7.5 Hz, 2H, ArH),
7.87 (d, J=9.0 Hz, 1H, Cz-H"), 7.81 (d, J=8.0 Hz, 2H,
Cz-H*, H°), 7.68 (d, J=8.5 Hz, 1H, Cz-H"), 7.58~7.67
(m, 3H, Cz-H?, H', HY), 7.50 (d, J=7.5 Hz, 1H, Cz-H"),
7.46 (t,J=7.8 Hz, 2H, Cz-H*, H"), 7.29 (d, J=8.0 Hz, 2H,
ArH), 7.24 (t, J=17.5 Hz, 3H, Cz-H*, H?, H®), 5.78 (s, 2H,
CH,), 4.47 (s, 2H, CH,), 1.33 (t, J=7.0 Hz, 3H, CH3); "°*C
NMR (DMSO-ds, 125 MHz) d: 164.66 (C=0), 150.91
(CH=N), 143.32, 142.55, 142.04, 141.91, 134.85, 129.83,
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128.59, 128.09, 127.78, 127.17, 126.49, 124.27, 124.22,
124.03, 122.53, 122.27, 122.00, 121.22, 121.04, 111.44,
111.40, 111.33, 47.31, 39.04, 15.60; IR (KBr) v: 3234,
3047, 2971, 2892, 1647, 1628, 1597, 1542, 1485, 1474,
1460, 1333 cm ', Anal. calcd for C,,H9N;0S: C 80.74, H
5.42, N 10.76; found C 80.49, H 5.60, N 10.54.

A-[(THE -9 5 ) H 6 -V [(9- T J-3-IHE I3 ) IF T 366 ]
7% I JE(6b): VA € [ Aok K, 3 99.4%. m.p.>
270 °C; "H NMR (500 MHz, DMSO-dg) d: 11.66 (s, 1H,
CONH), 8.54 (s, 1H, CH=N), 8.44 (s, 1H, Cz-H"), 8.23
(d, J=8.0 Hz, 1H, Cz-H"), 8.21 (d, J=7.5 Hz, 2H, ArH),
7.87 (d, J=8.5 Hz, 1H, Cz-H"), 7.81 (d, J=7.5 Hz, 2H,
Cz-H*, H°), 7.68 (d, J=9.0 Hz, 1H, Cz-H"), 7.65 (d, J=
8.5 Hz, 1H, Cz-H"), 7.64 (t, J=8.5 Hz, 1H, Cz-H%), 7.63
(d, J=8.5 Hz, 1H, Cz-H®), 7.49 (d, J=7.5 Hz, 1H, Cz-
H"), 7.46 (t, J=7.5 Hz, 2H, Cz-H>H), 7.29 (d, J=8.0 Hz,
2H, ArH), 7.24 (t, J=7.5 Hz, 3H, Cz-H’, H®, H), 5.78 (s,
2H, CH,), 4.42 (t, J=6.8 Hz, 2H, CH,), 1.68~1.83 (m,
2H, NCH,CH,), 1.23~1.38 (m, 2H, NCH,CH,CHy,), 0.88
(t, J=7.5 Hz, 3H, CH;); *C NMR (DMSO-d,, 100 MHz)
5: 16332 (C=0), 149.56 (CH=N), 141.97, 141.61,
140.95, 140.58, 133.27, 128.40, 127.19, 126.69, 126.40,
125.64, 125.09, 122.76, 122.70, 122.46, 121.03, 120.87,
120.58, 119.82, 119.66, 110.23, 110.11, 109.96, 45.83,
42.66, 31.16, 20.22, 14.15; IR (KBr) v: 3249, 3047, 2953,
2870, 1647, 1629, 1597, 1539, 1485, 1474, 1460, 1326
ecm™'. Anal. caled for Cp3HyN;0S: C 80.99, H 5.88, N
10.21; found C 80.71, H 5.68, N 10.48.

A-[(HE -9 ) H JE - V"= [ (9- [ -3-THE IR 356 ) 3 F 3
7% FE Wk (6¢0): B B8 [ ARk K, 7% 82.5%. m.p.>
270 °C; "H NMR (500 MHz, DMSO-dg) d: 11.66 (s, 1H,
CONH), 8.55 (s, 1H, CH=N), 8.44 (s, 1H, Cz-H"), 8.22
(d, J=8.0 Hz, 1H, Cz-H"), 8.20 (d, J=7.5 Hz, 2H, ArH),
7.87 (d, J=8.5 Hz, 1H, Cz-H"), 7.82 (d, J=8.0 Hz, 2H,
Cz-H*, H°), 7.67 (d, J=9.5 Hz, 1H, Cz-H*), 7.66 (t, J=9.0
Hz, 1H, Cz-H%), 7.65 (d, J=8.5 Hz, 1H, Cz-H"), 7.62 (d,
J=8.5 Hz, 1H, Cz-H*), 7.49 (d, J=7.5 Hz, 1H, Cz-H"),
7.45 (t,J=7.5 Hz, 2H, Cz-H?, H’), 7.30 (d, J=8.5 Hz, 2H,
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ArH), 7.24 (t, J=17.5 Hz, 3H, Cz-H®, H®, H*), 5.77 (s, 2H,
CH,), 4.40 (t, J=7.0 Hz, 2H, CH,), 1.67~1.88 (m, 2H,
NCH,CH.,), 1.14~1.43 [m, 4H, NCH,CH,(CH,),], 0.80 (t,
J=6.8 Hz, 3H, CH;); °C NMR (DMSO-d, 100 MHz) 6
163.24 (C=0), 149.46 (CH=N), 141.94, 141.60, 140.96,
140.61, 133.40, 128.42, 127.19, 126.66, 126.38, 125.70,
125.04, 122.78, 122.72, 122.48, 121.08, 120.87, 120.57,
119.79, 119.63, 110.23, 110.10, 110.00, 45.87, 42.82,
29.09, 28.72, 22.37, 14.32; IR (KBr) v: 3238, 3047, 2924,
2856, 1647, 1626, 1597, 1550, 1485, 1474, 1460, 1333
cm !, Anal. caled for CyH,N;OS: C 81.11, H 6.09, N
9.96; found C 81.30, H 5.96, N 9.79.

4-[(HE M0 ) F 6 1-N™-[ (9- L 3 -3- HE A 356 ) SIF
7% FE Bk (6d): € [E MR K R, 77 % 86.8%. m.p.>
270 ‘C; "H NMR (500 MHz, DMSO-d;) 6: 11.66 (s, 1H,
CONH), 8.55 (s, 1H, CH=N), 8.44 (s, 1H, Cz-H"), 8.22
(d, J=8.0 Hz, 1H, Cz-H"), 8.20 (d, J=8.0 Hz, 2H, ArH),
7.87 (d, J=8.5 Hz, 1H, Cz-H"), 7.82 (d, J=8.0 Hz, 2H,
Cz-H*, HY), 7.67 (d, J=9.5 Hz, 1H, Cz-H*), 7.66 (t, J=9.0
Hz, 1H, Cz-H%), 7.65 (d, J=8.5 Hz, 1H, Cz-H"), 7.62 (d,
J=8.5 Hz, 1H, Cz-H®), 7.49 (d, J=7.5 Hz, 1H, Cz-H"),
7.45 (t, J=17.3 Hz, 2H, Cz-H?, H’), 7.30 (d, J=8.5 Hz, 2H,
ArH), 7.24 (t, J=17.5 Hz, 3H, Cz-H®, H®, H*), 5.77 (s, 2H,
CH,), 4.40 (t, J=7.0 Hz, 2H, CH,), 1.65~1.85 (m, 2H,
NCH,CH.,), 1.10~1.39 [m, 6H, NCH,CH,(CH,);], 0.80 (t,
J=17.0 Hz, 3H, CH;); *C NMR (DMSO-d, 100 MHz) 6
163.24 (C=0), 149.46 (CH=N), 141.60, 140.95, 140.61,
133.40, 128.42, 127.19, 126.65, 126.37, 125.69, 125.02,
122.78, 122.72, 122.48, 121.07, 120.87, 120.58, 119.79,
119.63, 110.24, 110.11, 110.00, 45.87, 42.87, 31.40, 28.96,
26.56, 22.47, 14.29; IR (KBr) v: 3249, 3047, 2924, 2852,
1647, 1626, 1597, 1546, 1481, 1474, 1460, 1333, cm .
Anal. caled for C3HyN;0,S: C 81.22, H 6.29, N 9.71;
found C 81.42, H 6.05, N 9.94.

4-[(HE M9 35 ) FF 6 - N™-[ (9- B - 3- THE A 356 ) SIF
2% F I Bk (6e): L TE AR R, =% 95.2%. mp.>
270 ‘C; "H NMR (500 MHz, DMSO-d;) 6: 11.66 (s, 1H,
CONH), 8.55 (s, 1H, CH=N), 8.44 (s, 1H, Cz-H"), 8.22
(d, J=8.0 Hz, 1H, Cz-H"), 8.20 (d, J=8.0 Hz, 2H, ArH),
7.87 (d, J=9.0 Hz, 1H, Cz-H"), 7.81 (d, J=8.5 Hz, 2H,
Cz-H*, H%), 7.67 (d, J=9.0 Hz, 1H, Cz-H*), 7.66 (t, J=8.8
Hz, 1H, Cz-H%), 7.65 (d, J=8.5 Hz, 1H, Cz-H"), 7.62 (d,
J=8.0 Hz, 1H, Cz-H®), 7.49 (d, J=7.0 Hz, 1H, Cz-H"),
7.45 (t, J=17.3 Hz, 2H, Cz-H>, H’), 7.30 (d, J=8.0 Hz, 2H,
ArH), 7.24 (t, J=17.3 Hz, 3H, Cz-H®, H®, H*), 5.77 (s, 2H,
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CH,), 4.40 (t, J=7.0 Hz, 2H, CH,), 1.63~1.85 (m, 2H,
NCH,CH,), 1.05~1.40 [m, 8H, NCH,CH,(CH,),], 0.80 (t,
J=17.0 Hz, 3H, CH;); "C NMR (DMSO-d;, 125 MHz) :
162.75 (C=0), 149.00 (CH=N), 141.43, 141.11, 140.45,
140.10, 132.86, 127.90, 126.68, 126.15, 125.87, 125.17,
124.53, 122.28, 122.21, 121.98, 120.54, 120.36, 120.06,
119.29, 119.13, 109.72, 109.60, 109.47, 45.36, 42.37,
31.13,28.48, 28.35, 26.37, 21.90, 13.82; IR (KBr) v: 3249,
3047, 2924, 2852, 1647, 1626, 1597, 1542, 1481, 1474,
1460, 1333 cm™'. Anal. caled for Cp3sH, N;0,S: C 81.32, H
6.48, N 9.48; found C 81.06, H 6.63, N 9.59.

A-[(HeM-9- L) B JE - N [(9- 3 FE-3-HE M 56 ) T R 3K ]
2% I Bk of): B O [ AR R R, 773 82.6%. mup. >
270 °C; 'H NMR (500 MHz, DMSO-dg) 6: 11.66 (s, 1H,
CONH), 8.55 (s, 1H, CH=N), 8.44 (s, 1H, Cz-H"), 8.22
(d, J=8.0 Hz, 1H, Cz-H"), 8.20 (d, J=8.0 Hz, 2H, ArH),
7.87 (d, J=8.5 Hz, 1H, Cz-H"), 7.81 (d, J=8.5 Hz, 2H,
Cz-H*, H%), 7.67 (d, J=9.0 Hz, 1H, Cz-H®), 7.66 (t, J=8.5
Hz, 1H, Cz-H%), 7.65 (d, J=8.0 Hz, 1H, Cz-H"), 7.62 (d,
J=8.5 Hz, 1H, Cz-H®), 7.49 (d, J=7.5 Hz, 1H, Cz-H"),
7.45 (t,J=17.3 Hz, 2H, Cz-H?, H'), 7.30 (d, J=8.0 Hz, 2H,
ArH), 7.24 (t, J=17.3 Hz, 3H, Cz-H®, H®, H), 5.77 (s, 2H,
CH,), 4.40 (t, J=7.0 Hz, 2H, CH,), 1.65~1.85 (m, 2H,
NCH,CH,), 1.09~1.40 [m, 10H, NCH,CH,(CH,)s], 0.80
(t, J=7.0 Hz, 3H, CHs); >C NMR (DMSO-d;, 100 MHz)
5: 163.23 (C=0), 149.46 (CH=N), 141.94, 141.60,
140.95, 140.60, 133.39, 128.41, 127.19, 126.65, 126.38,
125.68, 125.00, 122.77, 122.71, 122.48, 121.07, 120.88,
120.58, 119.79, 119.63, 110.25, 110.12, 110.00, 45.86,
42.87, 31.60, 29.16, 29.05, 28.97, 26.90, 22.46, 14.36; IR
(KBr) v: 3242, 3047, 2921, 2852, 1647, 1629, 1597, 1539,
1481, 1474, 1460, 1333 cm '. Anal. caled for CyH;sCl-
N;0S: C 81.42, H 6.67, N 9.26; found C 81.65, H 6.55, N
9.07.

A-[(HE -0 35 ) F L |- N7-(2- F2 JE - 1 - 25 0 1 366 ) 2 PV
JHE(6g): I AREAR R, 773 89.3%. m.p.>270 C;'H
NMR (500 MHz, DMSO-d) d: 12.70 (s, 1H, OH), 12.10
(s, IH, CONH), 9.42 (s, 1H, CH=N), 8.21 (d, J=8.0 Hz,
2H, ArH), 8.19 (d, J=8.0 Hz, 1H, naphthyl-H), 7.92 (d,
J=8.0 Hz, 1H, naphthyl-H), 7.86 (d, J=8.0 Hz, 2H,
Cz-H*, H°), 7.65 (d, J=8.5 Hz, 2H, 1H, naphthyl-H), 7.60
(t, J=7.5 Hz, 1H, naphthyl-H), 7.45 (t, J=7.5 Hz, 2H,
Cz-H?, H"), 7.40 (t, J=7.5 Hz, 1H, naphthyl-H), 7.33 (d,
J=8.0 Hz, 2H, ArH), 7.19~7.28 (m, 3H, Cz-H’, H,
naphthyl-H), 5.79 (s, 2H, CH,); *C NMR (DMSO-d;, 100
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R

MHz) J: 162.80 (C=0), 158.46 (ArOH), 147.20 (CH=
N), 142.53, 140.61, 133.22, 132.32, 132.06, 129.46,
128.44, 128.28, 128.25, 127.36, 126.39, 124.01, 122.79,
121.08, 120.89, 119.66, 119.37, 109.99, 108.97, 45.89; IR
(KBr) v: 3400, 3239, 3044, 2927, 2854, 1644, 1622, 1597,
1575, 1535, 1481, 1460, 1326, 3400, 1279 cm™'. Anal.
calcd for C,H 3CIN;OS: C 79.30, H 4.94, N 8.95; found C
79.44,H 5.20, N 8.74.

A-[(H:Me-9-F) H FL -N"-(2-F2 £ -4-NN'- . 2 FLF T
) 2K FR R AR (6h): 78 (A [ AR K, 77 86.4%. m.p.>
270 C; "H NMR (500 MHz, DMSO-d) 6: 11.68 (s, 1H,
OH), 11.42 (s, 1H, CONH), 8.35 (s, |H, CH=N), 8.20 (d,
J=17.5 Hz, 2H, ArH), 7.78 (d, J=8.0 Hz, 2H, Cz-H", H’),
7.63 (d, J=8.0 Hz, 2H, Cz-H', H%), 7.44 (t, J=7.5 Hz, 2H,
Cz-H?, H"), 7.28 (d, J=8.0 Hz, 2H, ArH), 7.23 (t, J=17.5
Hz, 1H, ArH), 7.16 (d, J=8.5 Hz, 1H, ArH), 6.24 (dd, J=
8.5,2.0 Hz, 1H, ArH), 6.11 (d, J=2.0 Hz, 1H, ArH), 5.76
(s, 2H, CH,), 3.34 (q, J=7.0 Hz, 4H, NCH,X2), 1.09 (t,
J=17.0 Hz, 6H, CH; X 2); *C NMR (DMSO-d;, 125 MHz)
5: 161.98 (C=0), 159.68 (ArOH), 150.13 (ArN), 149.90
(CH=N), 141.51, 140.10, 132.35, 131.55, 127.80, 126.70,
125.86, 122.28, 120.36, 119.12, 109.47, 106.39, 103.61,
97.49, 45.37, 43.74, 12.50; IR (KBr) v: 3405, 3248, 3049,
2967, 2870, 1647, 1629, 1593, 1518, 1503, 1485, 1460,
1351, 1276 cm™'. Anal. caled for C,,H,5sCIN;0S: C 75.89,
H 6.16, N 11.42; found C 75.65, H 5.95, N 11.27.

3.4 BRiE&sEdiEtnit

B FrA-&4%F Cde25B F1 PTPIB [ 4 1 P 57 ide 3%
M8 2% CHR[53, 541/ 7153047

N
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