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WE 7 NH,OAC/HOAc fA7E T, FI IR AN, R0 F e/ & IR 5 205 S0 FF B 2R KL - 1- Z e F )i &, & X
H T 30 ANHH A K KL ER ) 3,5,6- —HUAR-1,2,4- =HRATAEY 5 1 6. FIFIJCE T, IR, 'H NMR K 55 X S ATk
177 ERIRAE. VR T BARGE 5T Cde25B R PTPIB [M#IHIEME, +He T4 SRR, LR REw, o H
Frib &% Cde25B Al PTPIB A R AFRIHMHNIEM:, Hr 60 XF Cde25B MM iE M [1Cs0=(0.84+0.22) pg/mL]# . H
¥4k A4 5i, Sm, Sn, 6h, 6§, 6m, 6n Fl 60 X PTP1B [{I#I# 75 PE[IC50=(0.46+0.10)~(0.87+0.19) ng/mL] 3 FBHMENT
TR R R [1Cs0=(0.97%0.15) pg/mL]. {ASFEEMZ, L&Y Sh, Sm, 6n Fil 60 X Cdc25B 1 PTP1B ¥ H A #i
iEPE. HARLEDRIETER) Cdc25B F1 PTP1B il 7).
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Synthesis, Characterization and Biological Activities of
3,5,6-Trisubstituted-1,2,4-triazine Derivatives

Li, Yingjun®* Shi, Xiangling" Gao, Lixin” Jin, Kun® Sheng, Li’
Wu, Jianghong®  Peng, Lina®  Li, Jia®’
(“ College of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian 116029)
(® State Key Laboratory of Drug Research, National Center for Drug Screening, Shanghai Institute of Materia Medica,
Chinese Academy of Sciences, Shanghai 201203)
(¢ State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012)

Abstract Thirty new 3,5,6-trisubstituted-1,2,4-triazine derivatives containing benzimidazole moiety (5~6) were synthesized
via microwave-assisted condensation reactions of 2-aryloxymethylbenzimidazole-1-acetylhydrazines (3) with benzil/p-anisil in
the presence of NH,OAc/HOAc. The structures were characterized by elemental analysis, IR, '"H NMR spectra and single
crystal X-ray determination. The synthesized target compounds were evaluated for Cdc25B and PTP1B inhibitory activities.
The structure-activity relationship (SAR) was also briefly discussed. The experimental results indicated that some compounds
showed good inhibitory activities against Cdc25B and PTP1B. Among of them, compound 60 [ICs,=(0.84+0.22) pg/mL]
exhibited highest inhibitory activity against Cdc25B. Compounds Si, Sm, 5n, 6h, 6j, 6m, 6n and 60 showed higher inhibitory
activities against PTP1B [ICs5,=(0.46+0.10)~(0.87%0.19) pg/mL] than positive control oleanolic acid [ICs5,=(0.9710.15)
pg/mL]. It is noteworthy that, compounds 5h, Sm, 6n and 60 showed inhibitory activities against Cdc25B and PTP1B. The
target compounds can be considered as potential Cdc25B and PTP1B inhibitors.

Keywords 3,5,6-trisubstituted-1,2,4-triazine; benzimidazole; microwave irradiation; synthesis; crystal structure; Cdc25B and
PTP1B inhibitors

1,2,4- =Wtz 2, £ A2 BAT) L BT BA U PR BUEEY. SR B
PEVE G SR S . P2 R, 1,24-= P HIV-1Y SuEsEl . idilgn 224 1 25B SRR E

* E-mail: chemlab.Innu@163.com
Received May 21, 2014; revised revised July 25, 2014; published online September 9, 2014.

Chin. J. Org. Chem. 2015, 35, 191199 A\ ©2015 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 191

Sioc



BIHE

R

fifi(Cdc25B, cell division cycle 25B) 12K [ Fi% 2 FR i AR Fig
fitf 1B (PTPIB, protein tyrosine phosphatase 1B)®1%%
PE. RELL 356 = HUAR-1,2,4- = E R840 & HoA ) I
AHRCREE . PUREEE M PLAIUE . PN &Pt HIV
TEPENOL 3-HUAR-5,6- 95 HE-1,2,4- AL A WIFE BE 25 R0
St AR T T R A BN A, BARIFRTUES. Bt
FRAR A UEEL BRI R Y. (R
AR, AR S Fe¥ T TR A Bon AR R U
RS 5 BRI Sm’ TR S R WS R R TR
FHOR AR FEILE R, IR A
PR T 0 A i M DL RE 25 WA 2 TR R R FE Rk
NAEH EEN R A, RS EA Ul
s, HrEtl. prasEtY. o HIVIPL BikER
BRI Cde25B F1 PTPIBESO2M453E 1k SRTH, 42T
o [ I A IR RR IR RN 1,2,4- = PR R4k & 1 SCHR AR
D, AR R HIRRT T TAE R, & oK ke
JLI 3,6- —HUR-1,2,4- =B AT AR B A ) Cde25B
PTPIB 3% o B0 J& ¥ 97 98 i 0B JR 9 1) 78 72 1
Cdc25B FIPTPIB i35, T bk=Hsk, A7 e
R AREEREAL G, FEARSEBRATRE T TR, RI& %
F 8 HY B A SR Cde25B A1 PTP1B i ML N T 4%
LB, AR BT RTI TAE R ERE 1B Bt
THCI B B A i — R BB IR 2K IR IKIE IR 1) 3,5,6- —HX
fR-1,2,4- =R ATAW, VPN Bbrfb &% Cde25B
PTP1B MG, IR B AR &4 B A BT i 24 3
PERN AT, AL A5 B 2k W Scheme 1.

N CICH,CO,Et N
@E S—CH,0-Ar @E S—CH,0-Ar
H NEt;, DMF N

\
1a~10 CH,CO,Et
N -
NoH,+ H,0 @[ S CH,O-Ar 2a~20
EtOH ';l
CH,CONHNH,
3a~3o

N
@E H—CH,0-Ar
N

N=N

29
Ar—C-C-Ar (4a~4b) |
CHy— 4/2*Ar‘

N

NH4OAc/HOAc, MW

Ar' = CgHs (5), 4-CH30CgH, (6) 5a ~ 50, 6a ~ 60 A"
Ar = C6H5 (a), 2-CH3CBH4 (b), 3-CH3C6H4 (C), 4-CH3CGH4 (d),
2,4-(CH3),CgH3 (€), 2-CH30CgH, (f), 4-CH30CgH; (g), 4-1CsH,
(h), 2-BrCgHj (i), 2-CICgHy4 (j), 3-CICgH4 (k), 4-CICgH,4 (1),
4-O;NCgHyg (m), 1-C4oH7 (n), 2-C4oH7 (o)
AR 1 kA5 5a~50 Fl 6a~6o (¥4 i £k
Scheme 1 Synthetic route of compounds 5a~50 and 6a~60
1 ZR5WR
1.1 BiHHEaYI 56 Mank
S HR[25], RHIBAR S HOR, FEVK SRA 5
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W ARG 3 IR HE /T A . BEIR s &
SN, BRIIHA G T BARLAEY S R 6. 54Tk
FAELEE, Stk B I NI TR 7= S AR A (L3R
1. 74, TAVEM R R &4 EPAE 100 °C, KB 40
min). 1M GHMERESER T, 47 TR, 4558 %EA
B3] 1,2,4- =71, XU T B0 AT I R
B
1.2 BfRLEY 5 0 6 BUKIEISE

HAR LAY IR HU o, tav) 5816 753010~
3082 cm ' Ab H BZEIA R AN C—H 45 IR sh Ui, 78
2925~2961 F12834~2870 cm™ ' &b H I FI C—H 14145
PRBNR I, 7E 1605~1631 cm ' AL HIIL C=N (454
U, 7E 1455~1602 cm ' 4b H BB SR 4 R
S E, 7E 1219~1268 A1 1010~1154 cm ' 4bH Y
C—O M4gaiRahM g, 78 1510~1517 F1 1340~1344
cm” ' AbHIBL NO, 4R RIS, A L RHEE I N—H
K AR BRAFNEL G C=0 45 IR BRI .

Hbstb 241 'TH NMR 34 2R, 766 6.60~8.05
Ak HH L1 PR WA W Sy 24 S TR el R R 5 3 4D o 1~ A U, 7
3 6.04~6.22 &b H IR WA NCH, (1)) 1 W Wi b, 7
0 5.45~5.76 &b H LI IR ISC I g CHLO 1 5+ R i, 78
4 3.56~~3.79 &b tH IR YT A CHSO (1)) 1 W Wi e, 7
0 1.73~2.25 b LRSI )y CH, 1R 5T I Wi e

IRBAE TS RS A B, X R TR
&R T Hirb &9
1.3 B#rtEY) 59 AR EIE. RIEERETE
R

fE DMF-EtOH ', K &S 75 R IN T
%, AR Sg g . IEIUEIE RSP RSOt H bRk &
¥) 5g 1 iR JCE T Bruker AXS SMART APEX II CCD
B X SRR AT B AT IR, MR 23 C
FIFH 240 2 H AL Mo Ka $128(1=0.71073 A)iE47HT
SEPRNEE. R BEEVEMZEE Fourier A AL H &
IRGER. RS, /b RIEEIE. SR T RH
HSIMER T HRE. St EH SHELX 97 2
FRE. WAL mE 1 R, Bkt SeE T B s
b Wt K () JE Ff

FLAR X SR AT S SR I0 e A A A o 2O
C31Hy5N50,, M=499.56, NIERZ G R, J&T Pbca =[]
B, BESECN a=17.6692) A, a=90°, b=9.0704(11)
A, f=90°, ¢=31.672(4) A, y=90°, ¥=5075.8(11) A’,
D.=1.307 Mg/m’, b4 T3 Z=8, F(000)=2096,
W 23 10 =0.084 mm ', R,=0.0423 [I>20(1)], wR,=
0.1155, s=1.048. %4 f7 T % E S Hdfs 0, CCDC
54 999805.
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c@7 o
' c@3)CH4, o) N(3)N(4)C(2(6))‘;|-
Cl2) gt ~_ 4& C(29)
C(18)%" A~
% L €CE) \c 16) (17) ,0’310(30)
( ( ) (31
o(1) Cc@ )C(B) C(Q) (19)
{ N(5) \9(20) IC (1)
C(10) \0(22)
15)
C(14), C(11 25)\
c 3)\I \C(12) IC(24

B1 (&) 5g Mah kL5 (ORTEP )
Figure 1 Crystal stractre (ORTEP diagram) of compound 5g
HT B A T, = GRER SN 6~ B AR AN
FE[F PN, W& 2RISR 63.2°, FH-HE=
WEIR IR —E R A, Ay 23.7°80 29.1°. it
AN, C(17)—C(16)—N(2)—C(10) I FE N 84.9(12)°,

N(1)—C(9)—C(8)—OQ) K EE A 125.0(11)°, HhLkHf
SE T ARIFBKMEIR IR0 AN 2-A7 b AN BUAIE 5 7).
1.4 SEY5EM

Xt BT B HT B FRAL A H) Sa~50 Fl 6a~60 4T T
Cdc25B Al PTP1B iy ER ik, X234 75 8 1E
PLERAARI SRR . YITRE R IR E(S ng/mL) &M F,
XPRE b S VEEAT IR, X T4 2 > 50% I FE i, 7
DS PR R A G 2R, BRI ICso L, LAl R 1.

AL KT LR, BAstb&% Shy Sm. 6f. 6n
F 60 X Cde25B FIMH R AFHHNHITE P [ICso=(0.84 £
0.22)~(3.54%0.61) ug/mL], HH1LAEY 60 X Cdc25B
(R4 i e e, (E LRV M I T BR 25 9 IR LR
EH[1C5o=(0.28 £0.03) pg/mL].

H#Art &4 5h~5j, 51~5n, 6e, 6h, 6j, 61~60 X
PTP1B FILH R4 4 H1EPE[1Cs0=(0.46 £0.10)~

K1 BEEST 3,5,6-=HUR-1,2,4-ZEATEMINF= 2 Jf Cde25B Al PTPIB M1 ¢
Table 1 Yields of 3,5,6-trisubstituted-1,2,4-triazines under microwave radiation and inhibition activities against Cdc25B and PTP1B
, . b Cdc25B PTPIB

Compd. Ar Ar Yield' /% Inhibition"/%  ICsy (ugemL ')  Inhibition/%  ICso/(ugemL )
5a  Cg¢H;s CeHj; 76 40.1418.28 NA® 6.07£2.25 NA
5b  C¢Hs 2-CH;C¢H, 80 47.341+4.08 NA 16.151+10.34 NA
5¢  CgHs 3-CH;C¢H, 77 36.13£10.79 NA 45.1947.00 NA
5d C¢Hs 4-CH;C¢H, 83 33.21£6.77 NA 42.8945.53 NA
5¢  CgHs 2,4-(CH;),CsHy 73 46.531+6.50 NA 23.97%£11.77 NA
5f  C¢Hs 2-CH;0C4H, 72 25.74%5.50 NA 23.11%£3.25 NA
5g  Cg¢Hs 4-CH;0C4H, 79 46.991+0.91 NA 19.07+13.83 NA
5h  C¢Hs 4-1C¢Hy 70 99.30+7.73 3.54%+0.61 79.34+3.42 1.52£0.28
5i  CgH;s 2-BrCgHy 73 37.03£2.33 NA 89.63£10.54 0.80£0.19
5j CeHs 2-CIC4H, 77 (49)¢ 14.73£1.35 NA 95.9540.83 1.54%0.21
5k  C¢Hs 3-CIC4H, 76 (39)¢ 7541£533 NA 24441645 NA
51  CgH;s 4-CIC4H, 78 (47)¢ 69.50+£9.85 NA 61.10£12.69 1.54%£0.31
5m CgHs 4-0,NC4H, 70 93.41%3.08 3.27+£0.43 85.01£2.70 0.76£0.27
5n  C¢Hs 1-CyoH; 74 12.83£5.54 NA 65.76+3.49 0.73£0.18
50 CgH;s 2-CyoH; 75 41.831+1.52 NA 19.671+15.22 NA
6a  4-MeOCg¢H, CeH; 72 27.094+3.38 NA 32.67%£5.16 NA
6b  4-MeOC¢H, 2-CH;C¢H, 73 20.461+5.59 NA 18.6019.83 NA
6c  4-MeOC4H, 3-CH;C¢H, 70 46.79%1.16 NA 40.201+8.22 NA
6d 4-MeOC¢H, 4-CH;C¢H, 81 22.56+2.22 NA 47.184+10.02 NA
6e  4-MeOC4H, 2,4-(CH;),CsHy 71 39.83+4.04 NA 70.7418.63 1.27£0.24
of 4-MeOC¢H, 2-CH;0C4H, 71 97.731+1.93 2.51%0.12 30.88+3.16 NA
6g 4-MeOC¢H, 4-CH;0C4H, 76 24.511+3.34 NA 46.731+2.31 NA
6h  4-MeOC¢H, 4-1C¢Hy 70 29.431+10.98 NA 7046+ 12.44 0.82+0.22
6i  4-MecOC4H, 2-BrCgHy 69 35.19£1.74 NA 42.77+14.13 NA
6j 4-MeOC¢H, 2-CIC4H, 71 31.15£2.73 NA 82.72+£5.08 0.87£0.19
6k  4-MeOC¢H, 3-CIC4H, 70 18.98£3.96 NA 41.334+11.13 NA
6l  4-MeOC4H, 4-CIC4H, 69 43.5542.60 NA 57.65+4.47 1.74£0.85
6m 4-MeOC4H, 4-0,NC4H, 68 43471277 NA 83.47+3.26 0.60£0.12
6n  4-MeOC¢H, 1-CyoH; 70 96.501+0.26 1.71£0.60 75.34%1.18 0.46£0.10
60 4-MeOC¢H, 2-CyoH; 72 98.511+0.54 0.84£0.22 86.94+2.57 0.62+0.23
Ref. 0.2840.03° 0.97+0.15

© BAMEA R EN 5 pg/mL, $YE T DMSO ;P /) BAUALR 28, CNA R B TETE; {15 B SR 4 A TR, s A 1

NH,OAc/HOAc 1715, BEZK HI Bk (4a) SEUIRIMBEIF3) 46 &,

Chin. J. Org. Chem. 2015, 35, 191~199

© 2015 Chinese Chemical Society & SIOC, CAS

378 B 20 by © Bt TR 2 Nay VO 7 B 2k T 4 2 5 3R

http://sioc-journal.cn/

193



BIHE

R

(1.74£0.85) pg/mL], H1, 154 6n %f PTP1B s H
Tt 2 PO ARG P [1Cso = (0.46 £0.10) pg/mL]. 7E3G 1L
&, 5i, 5m, 5n, 6h, 6j, 6m, 6n 1 60 X} PTP1B (K41
TEPE[ICs0=(0.46+0.10)~(0.87+0.19) pg/mL]¥I T FH
PEXT B 25 W) 57 BUR BR[1Cs0=(0.97 £0.15) pg/mL]. {HAS
RN, 1E% 5h, Sm, 6n Al 60 X Cdc25B 1 PTP1B
BRSNS,

b W F B e N T M I Ay RS PR E RIS
. G5 R 6 X Cde25B HIHHIENE 5 Ar 45 A
Ko ArHFERRREIE R R, 2 Ar=FE, Ard 2RIk
(17 457 51 N CH,0 B & R R3G5, Hom T AR b
TEHUREE I R S RIS (6n F1 60 TR 26 5 T
5n fl150); 4 Ar=(AR) BRI ZREA T (P HERER), Ar'rhog
£ E 4-75] N\ CH;0 J& (Rl Ar'=4-CH;0CH,), tL&Y 6
(RO P el I T A6 . Ar'=CeHs BItL &% 5 K&t
(Ar=2-CH;OCgH, BR41, BLiF 6f HvGikm T 5. 4
Ar'=C¢Hs/4-CH;0CeH, I, Ar=(AR)BUARHIAIA I (B HE
FARR), H Ar BIZEIR 4-47 b 5] N FE 25 s 5
(5h A1 5m {35 PE R T 5d F1 5g, 61 A1 6m (1935 1= T 6d
A 6g).

[FRE, 1b&%) 5 A1 6 XF PTPIB HIHIHNETES Ar (1)
U Ar PR A KRR, 4 Ar=
CsHs/4-CH;0CsH, B, Ar=FR3RE iy i 722 I HUR 2R
RIS (Ar=3-CICgH, B4, IR B m. 24 Ar=4-
CH;OCeH, B, fbE4 6 [l vd Mk s T A XS BRI Ar'=
CeHs tb &4 5 BTG PE.

2 g

KO R B, 7 NH,OAC¢/HOAC fE1ETF, ¥
T P AR BB Y /1 A R R 4 2, S R T 30 NI
BRI 3,5,6- —HUA-1,2,4- =R ATAEY) 5~6.
S MO AR, ZA TR R NI R A
fAfE . PR AR L ST A R BAR L St T T
Cdc25B 1 PTPIB #filiG LML, Scihsh RER W, 3
2y BFR A Y% Cde25B A1 PTP1B R HILH B 47 H 4%
PE, FEHED BArb &%t PTPIB i v 146
RRZ5%. B ARk S a] M iR S i RS R 9 RV 7E 1
Cdc25B 1 PTP1B 141l 71).

3 SCIEER4Y
3.1 UBEE5RF

X-5 O A e AR TR AR IE); 4 E
TENSOR 27 % FT-IR 4L4M%iE4X, KBr JEFA; EE

Varian INOVA 400 MHz #%#i3L4R{Y, #E BRUKER
500MHz W3R, DMSO-ds N7, TMS NINFER;
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%% Elementar A ® Vario EL Bt &M, HEE
Bruker Smart APEX 11 Y B X S ERATHAL, b #E%S
B K EAIRA T XH-100B B BN o 1640 & B/ 2
A BT AT R 4.

32 AR

3.2.1 ARG A Ak

2- 75 A L IR IR R M (1) 2- 55 S R S I k-1 -
LR R 2-75 F AR IR ME-1- 2 BE ik (3) 1% [ 2
HCHR[24] 4 K.

322 HARMLAH 56 495 K%

TEFIER 50 mL = AN 1 mmol R H Bt/
T 7 {5t (4a/4b)+ 1 mmol BEHH3). 26 mmol Z R 2
mL JKESEE, 76 500 W, 100 ‘CEAETN, TikbES )k M
40 min. AR5, BAHNEZEM PR EMEANSE
100 mL /KR, bE T FH 20K R 15 7 pH=8~9,
8, [ K PEZ AP, T 15 25 ok AR [ 4
K= b KA AR E AT B AR A [ (LR 1) © V(A
Ml =1 S]ELH O REE 45 )G RIS B2l i B AR &
.

3-[2-(CR S FF 2 ) 2K I K -1 37 FR 36 )-5,6- 2R -
1,2,4-=W&(5a): e A, % 76%. mp. 123.8~
124.6 C; '"H NMR (400 MHz, DMSO-d;) J: 5.63 (s, 2H,
CH,0), 6.22 (s, 2H, NCH,), 6.94 (d, J=8.4 Hz, 2H,
Ar-H), 7.00 (t, J=7.6 Hz, 1H, Ar-H), 7.22~7.44 (m, 8H,
BZM-Hs,Hs, Ar-HX6), 7.44~7.60 (m, 6H, Ar-HX2,
Ar'-H X 4), 7.82 (d, J=7.2 Hz, 2H, BZM-H4,H,); IR (KBr)
v: 3058, 3032, 2938, 2853, 1618 (W), 1598, 1494, 1461,
1239, 1032 ecm ', Anal. caled for C3HpNsO: C 76.74, H
4.94, N 14.92; found C 76.97, H 5.09, N 14.73.

3-[2-(2- FHBE DR S R ) 2R R R k- 1- 37 R R )-5,6- —
RHE-1,2,4-=1(5b): A, UE 80%. m.p. 149.7~
150.7 °C; '"H NMR (400 MHz, DMSO-d;) d: 1.76 (s, 3H,
CH3), 5.55 (s, 2H, CH,0), 6.16 (s, 2H, NCH,), 6.80 (t, J=
7.4 Hz, 1H, Ar-H), 7.02 (d, J=7.6 Hz, 1H, Ar-H), 7.11 (t,
J=7.6 Hz, 1H, Ar-H), 7.15~722 (m, 3H, Ar-H,
Ar-HX2), 7.22~7.32 (m, 4H, BZM-Hs,H,, Ar-HX?2),
7.34~748 (m, 6H, Ar-H), 7.69 (d, J=7.6 Hz, 1H,
BZM-H,), 7.73 (d, J=7.2 Hz, 1H, BZM-H,); IR (KBr) v:
3059, 3030, 2948, 2857, 1618 (W), 1602, 1494, 1464,
1239, 1052 cm ™. Anal. caled for C3;HsNsO: C 77.00, H
5.21, N 14.48; found C 76.82, H 5.33, N 14.26.

3-[2-(3- FHBE DR A R ) 2R R K k- 1- 317 P R )-5,6-
RIE-1,2,4- =B (Se): WL AR, ILE 77%. mop.
100.7~101.7 ‘C; "H NMR (400 MHz, DMSO-d,) J: 2.14
(s, 3H, CH3), 5.49 (s, 2H, CH,0), 6.12 (s, 2H, NCH,), 6.60
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(s, 1H, Ar-H), 6.65 (d, J=8.0 Hz, 1H, Ar-H), 6.70 (d, J=
7.2 Hz, 1H, Ar-H), 7.07 (t, J=8.0 Hz, 1H, Ar-H), 7.22~
7.34 (m, 6H, BZM-Hs,H, Ar'-HX4), 7.38~7.50 (m, 6H,
Ar-H), 7.68~7.76 (m, 2H, BZM-H,,H,); IR (KBr) v:
3059, 3030, 2948, 2859, 1615 (W), 1602, 1582, 1494,
1461, 1259, 1154 cm™'. Anal. caled for C3HyNsO: C
77.00, H 5.21, N 14.48; found C 77.21, H 5.04, N 14.34.

3-[2-(4- O 0 Y 35 ) 2R 1 K - 1- I P R )-5,6- —
HRHE-1,2,4- =88 (5d): G TR, WE 83%. mup.
146.0~147.5 °C; 'H NMR (400 MHz, DMSO-dy) J: 2.25
(s, 3H, CH3), 5.59 (s, 2H, CH,0), 6.21 (s, 2H, NCH,), 6.82
(d, J=8.0 Hz, 2H, Ar-H), 7.07 (d, J=8.0 Hz, 2H, Ar-H),
7.30~7.44 (m, 6H, BZM-Hs,Hs, Ar-HX4), 7.48~7.60
(m, 6H, Ar'-H), 7.82 (d, J=8.0 Hz, 2H, BZM-H,,H,); IR
(KBr) v: 3059, 3030, 2948, 2859, 1615 (W), 1588, 1510,
1461, 1236, 1030 cm'. Anal. caled for C3HyNsO: C
77.00, H 5.21, N 14.48; found C 77.16, H 5.01, N 14.59.

3-[2-(2,4- FRE IR AR R ) 2R R K k- 1 - Y. 8 -5,6-
TORKE-1,2,4- = (Se): B0 gn K, WLE 73%. mop.
143.8~144.3 °C; 'H NMR (400 MHz, DMSO-d;) 5: 1.74
(s, 3H, CH3), 2.12 (s, 3H, CH3), 5.49 (s, 2H, CH,0), 6.13
(s, 2H, NCH,), 6.80 (s, 1H, Ar-H), 6.87 (d, J=8.0 Hz, 1H,
Ar-H), 7.04 (d, J=8.0 Hz, 1H, Ar-H), 7.14~7.32 (m, 6H,
BZM-Hs,Hg, Ar'-HX4), 7.34~7.48 (m, 6H, Ar-H), 7.68
(d, J=7.2 Hz, 1H, BZM-H,), 7.71 (d, J=7.6 Hz, 1H,
BZM-H,); IR (KBr) v: 3062, 3030, 2948, 2863, 1615 (W),
1602, 1507, 1464, 1219, 1023 cm”'. Anal. caled for
C3,H»NsO: C 77.24, H 5.47, N 14.07; found C 77.05, H
5.60, N 13.92.

3-[2-(2- PP 4R ik 25 A PR ) 28 K e - 1- YT R ik 1-5,6-
TORHE-1,2,4- =050 ROGE (U Ag, IR 72%. mop.
90.7~91.5 °C; '"H NMR (400 MHz, DMSO-dq) J: 3.57 (s,
3H, CH;0), 5.50 (s, 2H, CH,0), 6.15 (s, 2H, NCH,),
6.78~6.92 (m, 3H, Ar-H), 7.18 (d, J=7.6 Hz, 1H, Ar-H),
7.21~7.33 (m, 6H, BZM-Hs,Hs, Ar-HX4), 7.36~7.48
(m, 6H, Ar'-H), 7.68 (d, J=6.8 Hz, 1H, BZM-H,), 7.70 (d,
J=7.6 Hz, 1H, BZM-H,); IR (KBr) v: 3062, 2951, 2834,
1618 (W), 1592, 1503, 1464, 1252, 1026 cm . Anal. caled
for C3;HasNsO,: C 74.53, H 5.04, N 14.02; found C 74.28,
H 4.87, N 14.23.

3-[2-(4- H AR 35 2R A HH 3 ) S T DR - 1- 3T HH 2 1-5,6-
TIRHE-1,2,4- =R (5g): WE A, IR 79%. m.p.
165.7~166.1 ‘C; '"H NMR (500 MHz, DMSO-d) d: 3.61
(s, 3H, OCHs), 5.46 (s, 2H, CH,0), 6.11 (s, 2H, NCH,),
6.72 (d, J=9.3 Hz, 2H, Ar-H), 6.76 (d, J=9.3 Hz, 2H,
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Ar-H), 7.21~7.32 (m, 6H, BZM-Hs,Hg, Ar'-H X 4), 7.38~
7.48 (m, 6H, Ar'-H), 7.68~7.73 (m, 2H, BZM-H,,H;); IR
(KBr) v: 3060, 2954, 2843, 1618 (W), 1506, 1455, 1236,
1036 cm™ !, Anal. calcd for C3;HysNsO,: C 74.53, H 5.04,
N 14.02; found C 74.67, H 5.15, N 13.84.

3-[2-(4- Tl % S PP 5 ) 48 O K -1 - I H AR -5,6- K
$:-1,2,4-=W(5h): HEEAAE, I 70%. mp. 181.0~
182.0 ‘C; '"H NMR (400 MHz, DMSO-dg) J: 5.64 (s, 2H,
CH,0), 6.22 (s, 2H, NCH,), 6.77 (d, J=8.4 Hz, 2H,
Ar-H), 7.30~7.44 (m, 6H, BZM-Hs,H,, Ar'-H X 4), 7.48~
7.54 (m, 6H, Ar-H), 7.57 (d, J=8.8 Hz, 2H, Ar-H), 7.82
(d, J=7.2 Hz, 2H, BZM-H,,H;); IR (KBr) v: 3059, 2932,
2853, 1618 (W), 1582, 1507, 1484, 1461, 1236, 1023
cm . Anal. caled for C3Hx»INsO: C 60.51, H 3.72, N
11.76; found C 60.39, H 3.88, N 11.56.

3-[2-(2- 1R 2R A F I ) 2R I K -1 - 00 PR 3 1-5,6- 2K
F-1,2,4-=WE(50): gk, IR 73%. mp. 155.9~
157.2 “C; '"H NMR (400 MHz, DMSO-dg) J: 5.66 (s, 2H,
CH,0), 6.19 (s, 2H, NCH,), 6.83 (t, J=7.6 Hz, 1H, Ar-H),
7.19 (d, J=17.6 Hz, 2H, Ar-H), 7.22~7.35 (m, 7H,
BZM-H;,Hg, Ar-H, Ar'-HX4), 7.35~7.50 (m, 6H, Ar'-H),
7.69 (d, J=7.6 Hz, 1H, BZM-H,), 7.74 (d, J=7.6 Hz, 1H,
BZM-H,); IR (KBr) v: 3059, 3030, 2954, 2866, 1615(W),
1585, 1503, 1480, 1461, 1242, 1030 cm . Anal. calced for
C30H»,BrN;O: C 65.70, H 4.04, N 12.77; found C 65.81, H
3.90, N 12.94.

3-[2-(2- SRS P R ) 8 O K e - 1- Y R K )-5,6- 0K
H£-1,2,4-=(5)): A, KR 77%. mp. 170.0~
171.0 C; '"H NMR (500 MHz, DMSO-d;) d: 5.65 (s, 2H,
CH,0), 6.18 (s, 2H, NCH,), 6.89 (t, J=7.5 Hz, 1H, Ar-H),
7.18 (d, J=28.0 Hz, 2H, Ar-H), 7.24~7.32 (m, 6H,
BZM-Hs,Hs, Ar-HX4), 737 ~ 748 (m, 7H, Ar-H,
Ar-H X 6), 7.70 (d, J=7.5 Hz, 1H, BZM-H,), 7.73 (d, J=
8.0 Hz, 1H, BZM-H,); IR (KBr) v: 3059, 3030, 2958,
2870, 1618 (W), 1592, 1503, 1484, 1461, 1242, 1059
cm L. Anal. caled for C3Hp,CINSO: C 71.49, H 4.40, N
13.90; found C 71.73, H 4.21, N 14.13.

3-[2-(3- SRS F 2k ) 2R I R -1 -0 R 3 ]-5,6- K
$:-1,2,4- =W (5k): HEE K, IE 76%. mp. 151.0~
151.5 “C; '"H NMR (400 MHz, DMSO-d): 6: 5.57 (s, 2H,
CH,0), 6.13 (s, 2H, NCH,), 6.81 (d, J=8.0 Hz, 1H,
Ar-H), 6.90 (s, 1H, Ar-H), 6.94 (d, J=8.0 Hz, 1H, Ar-H),
720 (t, J=8.0 Hz, 1H, Ar-H), 7.24~7.34 (m, 6H,
BZM-Hs,Hg, Ar'-H X4), 7.38~7.50 (m, 6H, Ar-H), 7.73
(d, J=8.4 Hz, 2H, BZM-H,H,); IR (KBr) v: 3062, 3030,
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2961, 2870, 1618 (W), 1595, 1582, 1507, 1478, 1461,
1222, 1020 cm™ !, Anal. caled for C3,H,,CINsO: C 71.49,
H 4.40, N 13.90; found C 71.64, H4.52, N 13.77.

3-[2-(4- EUA S TP I ) ZE IR R e - 1- 0 Y R )-5,6- T
B-1,24- =1 SD: KO O A&, IFE 78%. mp.
175.1~175.9 °C; 'H NMR (500 MHz, DMSO-d;) J: 5.54
(s, 2H, CH,0), 6.11 (s, 2H, NCH,), 6.85 (d, J=9.0 Hz,
2H, Ar-H), 7.20 (d, J=9.0 Hz, 2H, Ar-H), 7.22~7.33 (m,
6H, BZM-Hs,Hs, Ar'-HX4), 7.38~7.48 (m, 6H, Ar-H),
7.71 (d, J=8.4 Hz, 2H, BZM-H,H,); IR (KBr) v: 3059,
2925, 2853, 1618 (W), 1595, 1491, 1461, 1239, 1010
cm L. Anal. caled for C3Hp,CINSO: C 71.49, H 4.40, N
13.90; found C 71.32, H4.25, N 14.11.

3-[2-(4- T 2 A U T R ) 2R DK A - 1- 37 R 3 1-5,6- —
KK -1,2,4- =W (Sm): 3 B, ICE 70%. mop.
192.0~192.9 °C; '"H NMR (400 MHz, DMSO-dj) &: 5.74
(s, 2H, CH,0), 6.15 (s, 2H, NCH,), 7.03 (d, J=8.8 Hz,
2H, Ar-H), 7.20~7.36 (m, 6H, BZM-Hs,Hs, Ar-HX4),
736~7.50 (m, 6H, Ar-H), 7.73 (m, 2H, BZM-H,H;),
8.05 (d, J=9.6 Hz, 2H, Ar-H); IR (KBr) v: 3059, 2932,
2850, 1611 (W), 1592, 1510, 1494, 1464, 1340, 1252,
1108 cm™ L. Anal. caled for C3H,NgO5: C 70.03, H 4.31,
N 16.33; found C 69.76, H 4.08, N 16.17.

3-[2-(1- 255 2 ) R R - 1 - I F 2K ]-5,6- — 2R k-
1,2,4- =B (5m): 3 (0 dn A, I 74%. mp. 171.5~
172.5 “C; 'H NMR (400 MHz, DMSO-dy) J: 5.76 (s, 2H,
CH,0), 6.21 (s, 2H, NCH,), 7.01 (d, J=7.6 Hz, 2H,
Ar-H), 7.11 ~7.45 (m, 15H, BZM-HsHs, Ar-HX3,
Ar'-HX10), 7.48 (d, /=8.4 Hz, 1H, Ar-H), 7.69 (d, J=28.8
Hz, 1H, Ar-H), 7.77 (d, J=7.6 Hz, 2H, BZM-H,,H,); IR
(KBr) v: 3056, 2944, 2857, 1618 (W), 1598, 1579, 1507,
1461, 1268, 1098  cm ', Anal. caled for Cs3,H,ysNsO: C
78.59, H 4.85, N 13.48; found C 78.75, H 4.72, N 13.67.

3-[2-(2-ZE 5 2 ) A I R M - 1 - 37 R 2L ]-5,6- — 2R -
1,2,4- =& (50): 3Ok, IR 75%. mp. 147.4~
148.4 “C; 'H NMR (400 MHz, DMSO-ds) J: 5.66 (s, 2H,
CH,0), 6.16 (s, 2H, NCH,), 6.83 (d, J=28.0 Hz, 1H,
Ar-H), 7.10~7.24 (m, 3H, Ar-H), 7.24~7.48 (m, 12H,
BZM-Hs,H,, Ar'-H X 10), 7.60~7.80 (m, 5H, BZM-H,,H,,
Ar-HX3); IR (KBr) v: 3056, 2942, 2857, 1631 (W), 1602,
1510, 1464, 1255, 1010 cm ™" Anal. caled for C34H,sNsO:
C 78.59,H 4.85, N 13.48; found C 78.33, H4.96, N 13.24.

3-[2-CR A 38 ) 2R I ki1 - 30 F 3 1-5,6- . (4- 4%
B HE)-1,2,4- =B (6a): FE A EL K, IR 72%. mop.
143.8~145.3 °C; '"H NMR (400 MHz, DMSO-dj) 6: 3.75
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(s, 3H, CH;0), 3.79 (s, 3H, CH;0), 5.52 (s, 2H, CH,0),
6.06 (s, 2H, NCH,), 6.80 ~6.90 (m, 5H, Ar-HX3,
Ar-HX?2), 6.99 (d, J/=8.8 Hz, 2H, Ar'-H), 7.19 (t, J=7.8
Hz, 2H, Ar-H), 7.22 ~ 732 (m, 4H, BZM-HsH;,
Ar-HX?2), 7.38 (d, J=8.8 Hz, 2H, Ar-H), 7.71 (d, J=17.6
Hz, 2H, BZM-H,,H,); IR (KBr) v: 3059, 2935, 2843, 1605
(S), 1497, 1461, 1252, 1026 cm . Anal. caled for Cy,H,-
N;sO5: C 72.57, H 5.14, N 13.22; found C 72.43, H 5.32, N
13.42.

3-[2-(2- FP R A A P R ) 2R R R M- 1- 30 P R ]-5,6- —
(4- R FEFFE)-1,2,4- =185 (6b): &0 ik, IR 73%.
m.p. 155.2~156.9 °C; '"H NMR (500 MHz, DMSO-dj) :
1.77 (s, 3H, CH,), 3.74 (s, 3H, CH;0), 3.79 (s, 3H, CH;0),
5.53 (s, 2H, CH,0), 6.08 (s, 2H, NCH,), 6.80 (t, J=7.3
Hz, 1H, Ar-H), 6.83 (d, J=8.5 Hz, 2H, Ar-H), 6.98 (d,
J=9.0 Hz, 2H, Ar-H), 7.01 (d, J=8.0 Hz, 1H, Ar-H),
7.11 (t, J=7.5 Hz, 1H, Ar-H), 7.20 (d, J=9.0 Hz, 3H,
Ar-H, Ar-HX?2), 7.23~7.30 (m, 2H, BZM-Hs,H;), 7.35
(d, J=9.0 Hz, 2H, Ar-H), 7.67 (d, J=7.0 Hz, 1H,
BZM-H;), 7.72 (d, J=7.0 Hz, 1H, BZM-H,); IR (KBr) v:
3056, 3010, 2938, 2840, 1607 (S), 1578, 1497, 1464, 1255,
1030 cm™ ', Anal. calcd for C33HyoNsO5: C 72.91, H 5.38,
N 12.88; found C 73.10, H 5.22, N 12.76.

3-[2-(3- FP R A A P R ) 2R R R M- 1- 30 P R ]-5,6- —
(4- R IE)-1,2,4- =5 (6¢c): FH O mik, WE 70%.
m.p. 165.3~166.2 “C; "H NMR (400 MHz, DMSO-dj) J:
2.15 (s, 3H, CH3), 3.75 (s, 3H, CH;0), 3.78 (s, 3H, CH;0),
5.48 (s, 2H, CH,0), 6.05 (s, 2H, NCH,), 6.60 (s, 1H,
Ar-H), 6.66 (d, J=7.2 Hz, 1H, Ar-H), 6.70 (d, J=7.6 Hz,
1H, Ar-H), 6.87 (d, J=8.8 Hz, 2H, Ar'-H), 6.99 (d, J=9.2
Hz, 2H, Ar'-H), 7.06 (t, J=7.8 Hz, 1H, Ar-H), 7.27 (d, J=
8.8 Hz, 2H, Ar'-H), 7.22~7.32 (m, 2H, BZM-Hs,Hy), 7.38
(d, J=8.8 Hz, 2H, Ar-H), 7.71 (d, J=8.4 Hz, 2H,
BZM-H,,H;); IR (KBr) v: 3065, 2940, 2842, 1609 (S),
1495, 1459, 1257, 1029 cm ™ '. Anal. calcd for C33H,N5O;:
C 7291, H 5.38, N 12.88; found C 72.68, H 5.59, N 12.71.

3-[2-(4- R A 40 Y R ) 4 R K e - 1- I HY 2 1-5,6- —
(4-HEFEAFL)-1,2,4-=5(6d): RO, B 81%.
m.p. 128.6~129.3 °C; '"H NMR (500 MHz, DMSO-d) §:
2.15 (s, 3H, CH3), 3.75 (s, 3H, CH;0), 3.79 (s, 3H, CH;0),
5.47 (s, 2H, CH,0), 6.04 (s, 2H, NCH,), 6.72 (d, J=8.5
Hz, 2H, Ar-H), 6.86 (d, J=9.0 Hz, 2H, Ar-H), 6.96 (d,
J=8.5 Hz, 2H, Ar-H), 6.99 (d, J=8.5 Hz, 2H, Ar-H),
724 (d, J=8.5 Hz, 2H, Ar-H), 7.21~7.31 (m, 2H,
BZM-H;,Hy), 7.38 (d, J=8.5 Hz, 2H, Ar-H), 7.69 (d, J=
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8.0 Hz, 1H, BZM-H,), 7.70 (d, J=8.0 Hz, 1H, BZM-H,);
IR (KBr) v: 3062, 2938, 2840, 1608 (S), 1579, 1497, 1461,
1259, 1033 cm™'. Anal. caled for C33HNsO5: C 72.91, H
5.38, N 12.88; found C 73.19, H 5.48, N 13.10.

3-[2-(2,4- = H JE R A HR ) 2 Ik - 1- 3T HH R )-5,6-
T(A-FE R L)-1,2,4- =R (6e): TR, E T1%.
m.p. 62.7~63.4 ‘C; '"H NMR (400 MHz, DMSO-d) 6
1.73 (s, 3H, CH3), 2.12 (s, 3H, CH;), 3.74 (s, 3H, CH;0),
3.79 (s, 3H, CH;0), 5.48 (s, 2H, CH,0), 6.07 (s, 2H,
NCH,), 6.79 (s, 1H, Ar-H), 6.83 (d, J=8.4 Hz, 2H, Ar'-H),
6.88 (d, J=8.4 Hz, 1H, Ar-H), 6.99 (d, J=8.8 Hz, 2H,
Ar'-H), 7.05 (d, J=8.4 Hz, 1H, Ar-H), 7.18 (d, J=9.0 Hz,
2H, Ar'-H), 7.22~7.32 (m, 2H, BZM-Hs,Hy), 7.35 (d, J=
8.8 Hz, 2H, Ar-H), 7.67 (d, J=8.0 Hz, 1H, BZM-H), 7.72
(d, J=7.2 Hz, 1H, BZM-H,); IR (KBr) v: 3062, 2935,
2840, 1608 (S), 1579, 1500, 1461, 1255, 1030 cm™ . Anal.
calcd for C34H3NsO5: C 73.23, H 5.60, N 12.56; found C
73.12, H5.41,N 12.71.

3-[2-(2- P ARk 2 4 PP B ) IR DK 1 - 1- 3 F 3 -5, 6-
T(4-FEAEREE)-1,2,4- = (6f): AR, ICR T71%.
m.p. 162.6~164.0 °‘C; '"H NMR (400 MHz, DMSO-d;)
3.56 (s, 3H, OCH3), 3.75 (s, 3H, CH;0), 3.78 (s, 3H,
CH;0), 5.49 (s, 2H, CH,0), 6.09 (s, 2H, NCH,), 6.80~
6.90 (m, SH, Ar-HX 3, Ar'-HX2), 6.98 (d, J=8.8 Hz, 2H,
Ar-H), 7.18 (d, J=8.0 Hz, 1H, Ar-H), 7.72 (d, J=9.2 Hz,
2H, Ar'-H), 7.22~7.30 (m, 2H, BZM-H;,Hy), 7.39 (d, J=
8.8 Hz, 2H, Ar'-H), 7.67 (d, J=8.4 Hz, 1H, BZM-H,), 7.70
(d, J=7.2 Hz, 1H, BZM-H,); IR (KBr) v: 3066, 2938,
2837, 1608 (S), 1579, 1503, 1461, 1255, 1026 cm™'. Anal.
calcd for C33H»N;5O4: C 70.83, H 5.22, N 12.51; found C
70.67, H 5.47, N 12.69.

3-[2-(4- F 4 5 2R A R L ) R R e -1 - 3T R 2 1-5,6-
T(4-TPEIE R RL)-1,2,4- =8 (6g): EC K, R 76%.
m.p. 128.7~130.0 °C; 'H NMR (400 MHz, DMSO-d;) -
3.62 (s, 3H, CH;0), 3.75 (s, 3H, CH;0), 3.79 (s, 3H,
CH;0), 5.45 (s, 2H, CH,0), 6.05 (s, 2H, NCH,), 6.73 (d,
J=8.8 Hz, 2H, Ar-H), 6.78 (d, J/=8.8 Hz, 2H, Ar-H), 6.86
(d, J=8.8 Hz, 2H, Ar'-H), 6.99 (d, J/=8.8 Hz, 2H, Ar'-H),
725 (d, J=8.8 Hz, 2H, Ar-H), 7.20~7.32 (m, 2H,
BZM-H;,Hy), 7.39 (d, J=8.8 Hz, 2H, Ar'-H), 7.70 (d, J=
7.2 Hz, 2H, BZM-H,,H;); IR (KBr) v: 3062, 2935, 2840,
1608 (S), 1507, 1458, 1252, 1030 cm . Anal. calced for
C33HoNs04: C 70.83, H 5.22, N 12.51; found C 70.96, H
5.13, N 12.40.

3-[2-(4- TS 40 F ) 2 Ik -1 - 3IE Y 3L )-5,6- — (4-
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FHARJE R TE)-1,2,4-=5(6h): ZOETE K, IR 70%.
m.p. 178.0~179.2 °C; 'H NMR (400 MHz, DMSO-dj) §:
3.76 (s, 3H, CH;0), 3.79 (s, 3H, CH;0), 5.52 (s, 2H,
CH,0), 6.05 (s, 2H, NCH,), 6.67 (d, J=9.2 Hz, 2H,
Ar-H), 6.86 (d, J=8.8 Hz, 2H, Ar'-H), 6.99 (d, /=8.8 Hz,
2H, Ar'-H), 7.22 (d, J=9.2 Hz, 2H, Ar'-H), 7.22~7.33 (m,
2H, BZM-Hs,Hy), 7.38 (d, J=8.8 Hz, 2H, Ar'-H), 7.46 (d,
J=8.8 Hz, 2H, Ar-H), 7.66~7.74 (m, 2H, BZM-H,,H,);
IR (KBr) v: 3052, 2932, 2840, 1608 (S), 1575, 1493, 1487,
1461, 1259, 1030 cm ‘. Anal. caled for CiHygINsO5: C
58.63, H 4.00, N 10.68; found C 58.87, H 3.85, N 10.48.

3-[2-(2- 5 248 A R 2 ) 2 I K e -1 - T Y 6 1-5,6- - (4-
FRAEIE TR HE)-1,2,4-=15(6i): (01, IR 69%. m.p.
178.8~179.9 °C; 'H NMR (400 MHz, DMSO-dy) J: 3.74
(s, 3H, CH;0), 3.79 (s, 3H, CH;0), 5.65 (s, 2H, CH,0),
6.12 (s, 2H, NCH,), 6.78~6.88 (m, 3H, Ar-H), 6.99 (d,
J=8.8 Hz, 2H, Ar'-H), 7.17 (d, J=8.8 Hz, 2H, Ar'-H),
7.22~7.34 (m, 3H, BZM-Hs,H,, Ar-H), 7.36 (d, J=8.8
Hz, 2H, Ar-H), 7.42 (d, J=7.6 Hz, 2H, Ar-H), 7.67 (d,
J=6.8 Hz, 1H, BZM-H,), 7.74 (d, J=6.8 Hz, 1H,
BZM-H,); IR (KBr) v: 3066, 2935, 2840, 1608 (S), 1579,
1497, 1480, 1461, 1255, 1030 cm '. Anal. caled for
C3,HysBrNsO5: C 63.16, H 4.31, N 11.51; found C 62.97,
H 4.08, N 11.78.

3-[2-(2- SRS J ) 8 I K e - 1- 311 FF 6 1-5,6- . (4-
FHAR L IR HE)-1,2,4-=15(6j): O fbiA, IR 71%. mop.
169.9~170.7 ‘C; "H NMR (400 MHz, DMSO-d;) J: 3.74
(s, 3H, CH;0), 3.79 (s, 3H, CH;0), 5.65 (s, 2H, CH,0),
6.12 (s, 2H, NCH,), 6.83 (d, J=8.8 Hz, 2H, Ar-H), 6.89
(t, J=7.8 Hz, 1H, Ar-H), 6.99 (d, J=8.8 Hz, 2H, Ar-H),
7.17 (d, J=8.8 Hz, 2H, Ar-H), 7.22~7.32 (m, 4H,
BZM-Hs,Hs, Ar-HX2), 7.36 (d, J=8.8 Hz, 2H, Ar'-H),
7.43 (d, J=8.4 Hz, 1H, Ar-H),7.69 (d, J=7.8 Hz, 1H,
BZM-H,), 7.74 (d, J=7.2 Hz, 1H, BZM-H,); IR (KBr) v:
3062, 2935, 2837, 1608(S), 1579, 1497, 1484, 1461, 1255,
1026 cm™!. Anal. caled for C;,HyCINsO5: C 68.14, H
4.65, N 12.42; found C 68.04, H 4.76, N 12.25.

3-[2-(3- SRS ) AR IRk e -1- 30 R Bk -5,6- — (4-
FRAEIE TR HE)-1,2,4- =1 (6k): F O fmAE, IR 70%. m.p.
182.9~184.3 °C; 'H NMR (400 MHz, DMSO-d;) &: 3.75
(s, 3H, CH;0), 3.78 (s, 3H, CH;0), 5.56 (s, 2H, CH,0),
6.06 (s, 2H, NCH,), 6.81 (d, J=8.8 Hz, 1H, Ar-H), 6.86
(d, J=8.8 Hz, 2H, Ar'-H), 6.89 (s, 1H, Ar-H), 6.94 (d, J=
8.0 Hz, 1H, Ar-H), 6.99 (d, J=8.8 Hz, 2H, Ar'-H), 7.20 (t,
J=8.0 Hz, 1H, Ar-H), 7.27 (d, J=8.8 Hz, 2H, Ar-H),
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7.23~7.33 (m, 2H, BZM-Hs,Hy), 7.39 (d, J=8.8 Hz, 2H,
Ar-H), 7.71 (d, J=7.2 Hz, 1H, BZM-H,), 7.72 (d, J=17.6
Hz, 1H, BZM-H,); IR (KBr) v: 3066, 2938, 2840, 1608
(S), 1579, 1497, 1461, 1259, 1026 cm . Anal. calcd for
C32H6CINsO5: C 68.14, H 4.65, N 12.42; found C ,67.97
H4.51, N 12.65.

3-[2-(4- S A A HE ) 2K I K -1 - IE F L )-5,6- — (4-
FARJE AR HE)-1,2,4- =182 (61): G (O bk, IR 69%.
m.p. 176.5~177.9 °C; '"H NMR (400 MHz, DMSO-dg) :
3.75 (s, 3H, CH;0), 3.79 (s, 3H, CH;0), 5.53 (s, 2H,
CH,0), 6.05 (s, 2H, NCH,), 6.82~6.88 (m, 4H, Ar-H X2,
Ar-HX2), 6.99 (d, J=8.8 Hz, 2H, Ar'-H), 7.20 (d, J=9.2
Hz, 2H, Ar'-H), 7.23 (d, J=8.8 Hz, 2H, Ar-H), 7.16~7.32
(m, 2H, BZM-Hs,He), 7.38 (d, J=9.2 Hz, 2H, Ar'-H),
7.67~7.73 (m, 2H, BZM-H,,H;); IR (KBr) v: 3059, 2935,
2840, 1608 (S), 1579, 1494, 1461, 1259, 1030 cm . Anal.
calcd for C;,Hy6CINsO5: C 68.14, H 4.65, N 12.42; found
C 68.39, H 4.87, N 12.60.

3-[2-(4- i 2k 2 B HR B ) 2 K- 1 - I F 0 )-5,6-
(4- AR I IR FL)-1,2,4- = (6m): ORIk, ICE 68%.
m.p. 189.5~190.3 °C; 'H NMR (400 MHz, DMSO-dg) :
3.73 (s, 3H, CH;0), 3.79 (s, 3H, CH;0), 5.73 (s, 2H,
CH,0), 6.08 (s, 2H, NCH,), 6.80 (d, J=8.8 Hz, 2H,
Ar-H), 6.98 (d, J=8.8 Hz, 2H, Ar-H), 7.01 (d, J=9.2 Hz,
2H, Ar'-H), 7.20 (d, J=8.8 Hz, 2H, Ar'-H), 7.23~7.34 (m,
2H, BZM-Hs,Hy), 7.39 (d, J=8.8 Hz, 2H, Ar-H), 7.66~
7.77 (m, 2H, BZM-H,,H;) 8.02 (d, J=9.2 Hz, 2H, Ar-H);
IR (KBr) v: 3082, 2938, 2840, 1608 (S), 1592, 1517, 1494,
1461, 1344, 1255, 1017 cm ™. Anal. calcd for C3,HagN¢Os:
C 66.89, H 4.56, N 14.63; found C 67.09, H 4.72, N 14.50.

3-[2-(1-Z5 5 H 38 2K DR M- 1- 37 FH 2 )-5,6- — (4-H
AIETRIE)-1,2,4- =B (6n): T A, ILE 70%. m.p.
167.8~169.1 ‘C; 'H NMR (400 MHz, DMSO-dj) : 3.73
(s, 3H, CH;0), 3.78 (s, 3H, CH;0), 5.74 (s, 2H, CH,0),
6.13 (s, 2H, NCH,), 6.77 (d, J=8.8 Hz, 2H, Ar-H), 6.93
(d, J=8.8 Hz, 2H, Ar'-H), 7.05 (d, J=8.8 Hz, 2H, Ar'-H),
7.12 (d, J=8.4 Hz, 2H, Ar'-H), 7.10~7.18 (m, 1H, Ar-H),
7.22~7.32 (m, 3H, BZM-Hs,Hs, Ar-H), 7.32~7.42 (m,
3H, Ar-H, Ar-HX2), 7.49 (d, J=8.0 Hz, 1H, Ar-H),
7.64~7.70 (m, 1H, Ar-H), 7.72~7.78 (m, 2H, BZM-
H.H;); IR (KBr) v: 3056, 2935, 2840, 1608 (S), 1579,
1494, 1461, 1259, 1020 cm™ . Anal. caled for Cs3sHyoNsO5:
C 74.59, H 5.04, N 12.08; found C 74.42, H4.91, N 12.19.

3-[2-(2-Z8 4 F 38 2R K e - 1- 30 R L -5,6- — (4-F
AR IR IE)-1,2,4- =2 (60): TR, IR 72%. mop.
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141.0~142.3 ‘C; "H NMR (400 MHz, DMSO-d) d: 3.71
(s, 3H, CH;0), 3.79 (s, 3H, CH;0), 5.64 (s, 2H, CH,0),
6.09 (s, 2H, NCH,), 6.74 (d, J=8.8 Hz, 2H, Ar-H), 6.83
(dd, J=8.8, 2.4 Hz, 1H, Ar-H), 6.98 (d, J=8.4 Hz, 2H,
Ar-H), 7.17 (d, J=8.8 Hz, 2H, Ar'-H), 7.22~7.34 (m, 2H,
BZM-H;,Hy), 7.35 (d, J=8.8 Hz, 4H, Ar-H), 7.40~7.48
(m, 1H, Ar-H), 7.65~7.75 (m, 4H, BZM-H,, Ar-HX3),
7.72 (d, J=8.0 Hz, 1H, BZM-H,); IR (KBr) v: 3056, 2944,
2840, 1608 (S), 1503, 1461, 1255, 1026 cm'. Anal. caled
for C3H,oNsO5: C 74.59, H 5.04, N 12.08; found C 74.78,
H 4.80, N 12.34.
3.2.3  HBARASA A4 E K

HRIRIE R 7R, Cde25B 15 NZRVF L e i 2 i B
FISH), FHRE =R B0 R e 7T S8 97 AT
PBAGH R T HMFBL. PTPIB S5 — ML € 1R A B8
FRBETR RN, o1l X R B 2R 2 AR I LR e Ak, 2 T
TR 1 TR 5 22 0B A 07 AR R A i A R
WIVER. DR, E#evEmy . v PEr) PTP1B H0HH 55 70 b
PRI AR FRE ¥R 97 TR AR

HFrLE%F Cde25B A1 PTP1B FRITIHINE P 5 ik
S F IR S 2 SCHR[26, 27100 7 VR0 T
3.2.3.1 Cdc25B #p#) 52 3

I FH K A B 2 0 2 G0 3 1 24 i 43 288 ) 30 16 1R e
g (Cde25B) AL 5 M3, LA H K S-H R BE(GST)fik
HERARAAET LE, ARRMES GSH-SEFAELL
th, PARIEMH GST @AM Cde25B B H. RARNIK
WAL F L8 IR B (OMEFP), WS AR [A L& 4%t H 4
3G HE N OMFP JK MR F= 441 F 24 ) K (OMF)
TERE 485 nm UK JEIHUK G TR S KA 535 nm 7]
For il R FEAE 5, AT W S I 1) 1 AR A4 DA S AL Bt
HEyma o, R RHABEESZBLEED N
Na;VO,.
3.2.3.2 PTPIB #4525

FH 07 128 1) 8 1 B R R R FR TR B (P TP 1B) 2 MK
R RIEHFaitb ) GST B & EA. RALINEYIXT
R ER —4A(pNPP), WA R A% B BTG
PEFIE], DRSPS R 25 AR, PTPIB 7K AR
V) pNPP HIBEES 13 EI = PI7E 405 nm 4bF TR
. PRI AT DB R I 405 nm Ab IR A Ak LA 8%
R 1109 PR A8 A0 DL B Ak B P00t L R 175 . SIZE6 A >R
(R HEAL B PR S IR

#HBh#1 Bl (Supporting Information) ff5 H 1L &4
f¥) IR Al "H NMR B & X S} u] DL 2 AR I 0 3
(http://sioc-journal.cn/) I N #k.
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