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HE 3,6-— BN SMFHIE AT E M & AR MR 5> BLE A 25B BER
Ee AR O Eg S EQRAELEE 1B IR M=

EFEAAZP A Bame  wafE’ #HOESC
B W’ % ¢ FIEzm® =xF g+
LTI R TSP KE 116029)

CHHEBERE TR ERHAMmLRO A AERESLEE R 201203)
CREH T RZERBAML T EREAERE KiE 116012)

WE DR JEM— R LRAVIRER, 22D KRB, AT — RYHTE S R I DRI IR R 5 BB R 3,6- B =
M SEIE T A Ta~Ty. FIA TH NMR. IR FITCER M8 B ARG &9 3+ 4. 6 K HARF=4 7 34T T 45 RAE.
xof T B E AR ST T 402 ZLE ) 25B BERRER(Cde25B) AN 2R M R BR T R Tl 1B (PTP 1B iE MLk, Szid
SRR, W BAnLERT Cdc25B A1 PTPIB R i R AF Mg, Hh HARLEY 7d % Cdc25B H4Mmil i M i
FE[ICso=(7.72%£0.73) ng/mL], 7u % PTP1B Myl iE 5 mi[1Cso=(3.31+0.57) pg/mL]. EHAEREKIZ, /L&Y 7Tb.7d.
71 7t F1 Tu XF Cde25B F1 PTP1B 5 B A G PE. X LeyG M) B b & P27 7E Y Cde25B Al PTP1B 1l 7E%IE
U PRIPT VR YT 75 T LA AR A 1 8P i 5.

KGR =WRIRME R SRFRRRME SEREEEE; A A Cde25B A PTPIB il

Synthesis and Cell Division Cycle 25B Phosphatase and Protein Ty-
rosine Phosphatase 1B Inhibitory Activity Evaluation of Novel
3,6-Disubstituted Triazolothiadiazole Derivatives

Li, Yingjun®* Li, Jiyang® Peng, Lina“ Gao, Lixin”  Jin, Kun®
Sheng, Li’ Zhang, Nan” Wang, Siyuan” 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 A series of new 3,6-disubstituted triazolothiadiazole derivatives 7a~7y containing benzimidazole and arylsulfonyl
moities have been synthesized by o-phenylenediamine and chloroacetic acid as starting materials via multistep reactions. The
structures of the intermediates 3, 4, 6 and the target compounds 7 were characterized by 'H NMR, IR spectra and elemental
analysis. All synthesized target compounds were screened for their inhibitory activity against cell division cycle 25B phospha-
tase (Cdc25B) and protein tyrosine phosphatase 1B (PTP1B). The results show that some of them display significant inhibitory
activities against Cdc25B and PTP1B. Among them, compound 7d exhibits the highest inhibitory activity against Cdc25B
[IC50=(7.72%£0.73) pg/mL] and 7u exhibits the highest inhibitory activity against PTP1B [ICs5,=(3.31£0.57) pg/mL]. It is
noteworthy that compounds 7b, 7d, 71, 7t and 7u show higher inhibitory activities against Cdc25B and PTP1B. They can be
considered as potential Cdc25B and PTP1B inhibitors, and have great application prospects in the treatment of cancers and
diabetes.

Keywords triazolothiadiazole; benzimidazole; arylsulfonyl; synthesis; Cdc25B and PTP1B inhibitors
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W R S — R B TS A Y T
R 2tk &9, BESURD L JuEt ¥ Rk
JoU M PUAE AR P S A AR PR IR PR T . W
Tk X = A I RE AT SR 3060 F0 6-f HEAT i, Tl
NGB AR IS, AT DAA BHE T (1) = e e e e A= ).
DRI, ELAT T A i 1 ) = e e e — e iR A 25
R HR R AT /b i R 204 = e SR T AR M
A RS AR O 5 T AT O, K
(I SCHRAROE 7R, 2R FERRPEAZ 1) S PP B AT AE M) B %
FAPEYE, WbUE. DUBEIRE . DL, DLW, PUR
FEAPUEM ST TR T EOR, E2R IRk
W AN [E) A B 5] NS 5 B 2000 B s & B A
ZREYNGE, Wndrgs Al Bl kM CB2 W
FN FFAT X B2 A sh PO . Rk, K S
IR G F O 25 o T 25 46 o0 1 B 2 S s
2, A BRG] N SE O] LR A A P IR AR S 1
BN FIIZREN 12 . PR hERG F31EY.

KEMFFCUESE, 752 Fi N 2890 5E 40 i 2 24 5 1
25B WEFREF(Cdc25B) & FERIA R, Flt, Cde25B 24
JEIRIT —ANEEENR. EAMARBEKRE 1B
(PTP1B) CL A A & ¥ T 2 BURE PRI (T2D) Mo He 3 R E
—NRIT AR R, Wit ARE RN T
Cdc25B 1 PTP1B #ifill #4512 7 A Z &%,

ST BRESE, TR BITE DR AP PR 77 TH R
BN HAMER . SN, SEEN. W
Cdc25B 1 PTP1B #fil7, H4k&Lidb47 |ATTHIW 78 T

VRS AR SOK 2- 55 B 56 56 1 H- 25 I Ik e 45 44 DA
JeT5 3643 3] 51N B = eI A% I 3-0L AT 6-0, Ak
H— ZR A0 21 B 2 IO e A AR T T T s 1 — e
TMERTAES, FEPEM E AT Cde25B 1 PTP1B A
TEPE. 2 HR RIS A 2 S IR R TR R P Tt 256 1 — e g
W P SRAL S H R R LSRR IR IE.  E AR S A R
22 I, Scheme 1.

1 BRSHiE

1.1 FhEAFI BRSNS K
1.1.1 P RARAL A4 2 694 A%

75 WRESTE 25 WAk 22 U 5K R FH A FEpRE 1 2R
WiE 1A AT A B )2 SRR, 7R 2R SRk
W TR (1) 257 51 N 55 BRI 1) % 2- 05 Tl 2k PP 2 1 -2 K
MR T AT, Ik CHGE TV 28 KN & R
T, W SRR B A AR IR T 3R
i (TBAB) N AR BE RS AL 7R O TE ¥ 77T B a8 =
LRGNV T TE AR e R AT 0 & a0,

AR AR S SR R A R R R EE L B
BRI A BTV, X PR S RO VR DUV 22
W R BER, $RErEE, fEm et It B R M5
RIS, 3T LA C R E N T A LA s 0 {3
I FH 75 8 5 5 [ - VR B A AL (SL-PTO) B FH B R
KI5 e S 26 (1) ST AR TE AR /D

BTk, AXAEFRIRLEY 2 G, R

NH
@[ 2 CICH,CO,H @[N\ ch.Cl ArSO,Na @EN\ o EA CICH,CO,Et
_— > »—CH,C| ————— >—CH,-S—Ar —————
NH25 mol/L HCI, reflux H TEOA/CH3CN, )))) ” 2 5 DMF, Et;N

1 2a~2b
N 0 NoH, - Hy0 N 0 KOH/EtOH N ?
S—CH,-S-Ar ————— S—CH,- T — H—CH,~S-Ar
I Il CS 1l
CE'?I o EtOH f?l 2 '}l (e}
CH,CO,Et CH,CONHNH, CHCONHNGSK
3a~3b 4a~4b 5o 5p S
an~
(6] N O
N2H, - H0 N I POCI5 I
0 D—CHp=S-Ar ——— »—CHy—S—Ar
EtOH N>_ 2T Ao )—CH; i
L 2 )
CH24N»\SH CHZ{N)\
| N —
NH, N=
6a~ 6b 7a~7y A

Ar = CBHS; Ar' = CeHs (73), 3-CH306H4 (7b), 4-CH3C6H4 (7C), 3-CH3OCBH4 (7d), 4-CH3006H4 (78), 3,4,5-(CH30)3C6H2 (7f), 3-
CICgH, (7g), 4-CICgH, (Th), 3-FCgHy (7i), 4-FCgHg (7i), 3-O,NCgH, (7K), 4-O,NCgH, (71)

Ar = 4-CH3CGH4; Ar' = CGHS (7m), 3-CH306H4 (7“), 4-CH3C6H4 (70), 3-CH3OC6H4 (7p), 4-CH3006H4(7q), 3,4,5-(CH30)3CGH2
(7I'), 3-C|C6H4 (75), 4-C|C6H4 (7t), 2-FCSH4 (7u), 3-F06H4 (7V), 4-F06H4 (7W), 3-02NCGH4 (7X), 4-02NC6H4 (7y)

B 1 EY Ta~Ty 6 LR

Scheme 1 Synthetic route of target compounds 7a~7y
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R 75 Y A I 5 [ A R RS M AL B B R AT & .
= LR (TEOAVE M R AL ) . 2 R 550 R
KQ-500B ZYj 7 e 5 P 2 34T & B ) FH 6 75 U 4
S5 [E - R A AR A Bk 2- 0 e 2 FR -1 -
IR FEIR A ) 2R LSRR

N TAF BB A kAR, AR 2-EF
Fe-TH-ZR IR (1) 500 FHOR R R A0 O 5L RE, 72 0.27
equiv.AHFE R TAAAE S, AP EEEY) 2b N
B, 5T SN R AR S )L R RL G
WA AR AL FI(PTC) S0 25 1F XS =4 7= 2 1) 5 .
WIS LE R 1.

HR 1 AR T AN, U S AR R kb,
FIREAL IR E RN (R 1, Entries 1~4), {E#IR&HT,
WAV 2b 17~ R N I T i N, 7660+
2) CH P Higm, N 74.5%. BT HEF RSN
81.6 C, HYkLETHE B2 BRI RN, I, #E
SN AR IR B N(60+2) C. 248 A AR SR . A
BEEG WS FIAMEAL AR e i), iR A e R A PR (R S
P VA KR e S EAT B B i) R S 45 S
~, WEW 20 M RAEBRZLE TR, A
81.9%(& 1, Entries 4~5), Kk, SN f A4 B 26
ARdER. fEAEEIRAME T, kL. IR
i (3% 1, Entries 6~9), LAY 2b {17 %7E 60 min
i 5 90 A1 120 min 7= 241 24(81.4%~81.9%), Kb

FER MBS E A 60 min. TEAEFEIRAAMET, M MNESE
60 min, JEFFVEALFRGER(GR 1, Entries 10~13), =
SR AR LU PR $88 Ty L e PR S ST A R N 114 184 i) 45 4 AN B
5, B, sEYEE N 10 1.01, 72FN 81.9%. #EIE
PR, NN 60 min, #IRIEEA 11 1.01,
TEALFIH € (32 1, Entries 14~17), WEF N ZHEEEY)
2b PR 1 (81.9%), XA R NAZ N N S % BUAR
N, B A R T OB R AT G4 R DY Sk g R
b PR, AF TSRS, I 7= 2 BT BE
ik, FEARIRIREME TS, SN 60 min, Y0k AN
1:1.01, ¥EF 8213 1, Entries 18~21), A=
LIENZ(TEOA)N, 7 f .

B IR 2B T A, AW 2 B A sk
e 2-G0 - L H- 2R SRR e b ot R D R R BN P K] EL
J9 1:1.01, PTC N TEOA, W%HINZNE, I EL,
7 AR AT IS A 60 min I PR R A . A4k, RATIE R
WA SAT, FTCHE S B AR SHE I T iAT AR, 2
BERBCEDD 2, XU 75 I 5 5 AR X 1 SO (1)
WEE, G ONERA TR AR B[]
TR, 2 1 PR AL S R R, R TS A
FESZIR S R TILEY) 2a, 2a A1 2b HIP=ER00HN
80.0%7F/1 81.9%.
1.1.2 PRk S 3. 4 5= 6 495 A%

PL N,N- - H L i (DMF) N, 75 = 2%

F1 A 2b P ERBR
Table 1 Effects of some factors on the yields of compound 2b

Entry Temperature/C Time/min m® & ny’ (molar ratio) Solvent Catalyst Yield/%
1 3042 60 1:1.01 CH;CN TEOA 63.8
2 40+2 60 1:1.01 CH;CN TEOA 70.8
3 5042 60 1:1.01 CH;CN TEOA 73.2
4 6042 60 1:1.01 CH;CN TEOA 74.5
5 E| o) 60 1:1.01 CH;CN TEOA 81.9
6 E| o) 30 1:1.01 CH;CN TEOA 75.6
7 E| o) 60 1:1.01 CH;CN TEOA 81.9
8 B[S 90 1:1.01 CH;CN TEOA 81.9
9 E| o) 120 1:1.01 CH;CN TEOA 81.4
10 E| o) 60 1:1 CH;CN TEOA 80.0
11 E| o) 60 1:1.01 CH;CN TEOA 81.9
12 E| o) 60 1:1.05 CH;CN TEOA 81.2
13 E|sE b 60 1:1.1 CH;CN TEOA 79.4
14 E| o) 60 1:1.01 CH;CN TEOA 81.9
15 E| o) 60 1:1.01 CHCl, TEOA 76.3
16 E| o) 60 1:1.01 THF TEOA 75.2
17 | o) 60 1:1.01 C¢Hy TEOA 71.6
18 E| o) 60 1:1.01 CH;CN TEOA 81.9
19 E| o) 60 1:1.01 CH;CN PEG-600 74.3
20 E| o) 60 1:1.01 CH;CN TBAB 0
21 JEf=iR 60 1:1.01 CH;CN — 0

-G L L - R IR IR 0 of F S U TR AN
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(BGN)MELE R, K (alfA 2-75 B I A 3 1 -2 S ke
Q)5 R L 418 S B4 (Al A 2- 5 ff ok 2 -1 -
R BRME-1- 2R ZBR@3). FIaAL &Y 3 RS
T AR 2- 55 R I 3 A - 1 - K - 1- 2T B (4).
1E L2 AMBEAE T, ik 4 5 CS, B R AT =
KA R PEA 5. A 5 LR BEEHT T
—BRPL Eh 5 4S5 KA AT AL R S R AT i 26
HAS B 4-5FE-5-[(2- 75 i It 2 22 ) A k- 13 F
F-4H-1,2,4-=Me3-Fi i (6). AL AEY) 3a~3b.
4a~4b F1 6a~6b & A WICHRIRIE FIHT L &4).
1.1.3  HBiriLe4n 7 694 0%

Ha )R = 6 5 %5 Fh 057 B IR BRTE POCL A71E T
BT LR SE A RS, 5B T — RV & 2K I KRR
G T I 1) = e e IR AR Ta~Ty. TEILA K
R POCH, &G b 5 BR RIS IVE F, A B b S
T e Ve s, BDRGIN T IR e, (AR BRI AY
SyHEATUR. SCrp s R R N AL R 45 R

EARE RN, FHARAHR IR R A Rk 4T
AR S S A 1S BRI AR A28 B AR AP Ta
ZAR), X AR R D A (A B A 52
1.2 BHreE 7 ERTHRE
1.2.1 Birftsds 769 IR i

Hisf &M IR i ExR, WEW 7 78 3052~
3085 cm ' Ak HEIL AR U6 Ry 5 R RN I Ik R R B R A A
C—H H4aHRaNIIE; 76 2921~2996 F1 2835~2898
em A H B R0 R AT C—H 1) SO Bk 5 6 R 4 3R 3
Wi, #E 1603~1655 cm ™' AL HI B 5514y C=N i
GEPRENT %, E 1445~1598 cm™ ' Ak HY AR 504y 2
B SRS IR B . H TSR H - AR I I 5 FR R
FHIE, (ERIRHIRR G K, AT S BRI 420 46 Pk 50
W WS U P TR FBE 189K, 1304~1336 11 1149~1162 cm ' 4b
HBLHI SR SEIE R SO, SRR -5 Xt FR A 4 415 5 W i e
F 1248~1294 cm ' kb HBL58EIE R C—O Mh4EHREhIK
W, 7E 1530~1537 Fl1 1343~1349 cm ' 4b H 3R (1) 504
N NO, RS FR -5 X RRAP a2 Wi, A LA [a144 6
(17 NH, H4E 4R 20 g, R Rt T 73, Bix
&Y T EWE K.
1.22 HiL&S4 76 NMR #%

HAirtb &6 '"H NMR 2758, 7£ 0 7.02~8.55 2 |
HH B D U6 A 57 R R FE K MR IR | R T AR TE o
6.15~6.22 2 [A] H B Bl A CHLSO, Hh R 1T AU ;
fE 0 5.31~5.41 Z [A]H I 5L 9 NCH, H £ IR
U; E 9 3.75~~3.87 Z A B HLIEN OCH; H R
Wl 7E 6 2.40~2.42 Z Al A B 08 CH, [R5 1
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WU, AR DLEH ARGS9 6 (1) SH AT NH, 15 5
g, FHFEAMBRFHBENZ, XYM ERRN
COOH % 415 H [al 444k 54 6 1¥1 SH A NHL 34T T MY,
B3 T Hbrb &Y 1,2,4-=M[3,4-b][1,3,4]8E — 574
.

1.3 BirLE 7 WEYEMR

Xt ATE ) B AR &) Ta~Ty #HT T Cdc25B Al
PTPIB H3E M A 7 % (b 3 20 A b 3 B 58 24 07
OB TE ). MIRIRIEIREE N 20 pg/mL. 7EMZ%
PR RS PERORE T, DA >50%, LS
TR R, B ICso fA. Wliakas B W3 2.

HHER 2 Fiiie Seat 45 BT k0. HARL A4 b, 7d. 71,
7t 1 Tu Xt Cde25B BARGFHHHIELE, Kb &
7d FANEHIE R [ICs,=(7.72£0.73) pg/mL]. HFE 2
i DA S SEE O R, (LG 7 X Cde25B
TGS Ar Al AP ORI EUREE G LR, Y Ar=
CoHs I, ArZRIR 1) 3-47 51 A FHUR S CH/CH;0
WHEPE KI5, HET At 2E3R BRI LK 3-
25 A W H 35 B AL A s PE (7D AT 7a fR AT
FIEET 7a. Tg. Tiv TK); ArH IR 4-625] A NO,
IFVE PSR, 24 Ar=4-CH,CeHy I, Ar'dh 53R 4-47 |
FIN Cl B 2-F7 5] N F I (7t A1 7u), LA WIHE P58,
e H DG 2R 5 TR E R EE(Tm) & A H L
ARIE(Tn~Tr) LA S IR HURIE (Tv~Ty) L & 4.

H 2 ik sSEae g Iie v & H, K Bt &4
P PTPIB HA RS Et:, Xh&9Y Ta Xt
PTPIB 43 L 8% =i [ICso=(3.31£0.57) pg/mL]. %
B SIEHEXRRRIL, LAY T X PTPIB 05 iE 1%
5 Ar ORI KR, Ar ERJHURE S
PESZIE AR, 24 A 2R 3R 3-47 5] N CH3/CH;0 %
PER KA GE(TD A1 7d, 7n A 7p), 1€ AP RSN KR
G P R (Tg A1 Th, Ts Tt Tu AT Tv), H5 B LE 2-
I F RIS s P s (ICs0=3.31 pg/mL). {H2
AR b & A SRt i B TR A 3% PTP1B
TEANHEE (7€ A T, 7§ F1 Tw).

HASERMAE, 2 Ar=CH; I, Ar'ih K30 3-475]
A CH3/CH;0 8 4-fi7 5| N3R5 NO, I, Histb&
Ykt Cde25B HPTP1B ¥ 2 A MG PE(Th 7d FTT71). 2
Ar=4-CH;CeHy I}, Ar' 2R 4675 N CLER 2-F7 5] A
F i, HArEE5T Cde25B A1 PTPIB ¥ 5 A7 s i
(7t A1 Tu).

FIE AT AE, B 2R IR B A 55 B gk 2 1) — e
IBE — PRAT A= 0% Cde25B AT PTP 1B PRI P i oK AR
1, PR RRY, R EYREER Cde25B
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F2 HbLEY 74 Cde25B Al PTPIB [l i 14
Table 2 Inhibitory activities of target compounds 7 against Cdc25B and PTP1B

Cdc25B* PTP1B’
Compd. Ar Ar' . e . ~1\c¢
Inhibition% at 20 pg/mL  ICs¢/(pgemL ) Inhibition% at 20 pg/mL  ICsy/(ugemL )
7a CeHs CeHs 39.43 — 6.37 —
7b CeHs 3-CH;C¢H, 52.80 19.13£0.63 82.61 7.81£0.70
Tc CeHs 4-CH;CgHy 15.80 — 60.41 15.75+1.40
7d CeHs 3-CH3;0C4H, 78.55 7.72£0.73 82.33 6.48+0.25
Te CeHs 4-CH;0C¢H,4 5.80 — 49.18 —
7f CeHs 3,4,5-(CH;0)3;C¢H, 32.30 — 4.49 —
Tg CeHs 3-CIC¢H, 48.75 — 75.51 7.92+0.14
7h CeHs 4-CIC¢H, 7.50 — 79.11 7.26£0.82
7i CeHs 3-FC¢H,4 30.47 — 13.87 —
7j CeHs 4-FC¢H, 10.23 — 37.19 —
7k CeHs 3-0,NC¢H,4 32.38 — 45.10 —
7 CeHs 4-0,NC¢H,4 53.14 19.69£0.93 75.44 8.801+0.31
7m 4-CH;C¢H;  C¢Hs 30.14 — 95.08 4.70%+0.20
7n 4-CH;C¢H;  3-CH3C¢H, 14.51 — 93.76 5.04£0.14
70 4-CH;C¢H;  4-CH3C¢H, 4.82 — 41.57 —
7p 4-CH;C¢H;  3-CH30CgH, 35.09 — 73.31 10.8940.48
7q 4-CH;C¢H;  4-CH30CgH, 5.68 — 95.69 8.011+0.25
Tr 4-CH;C¢H,  3,4,5-(CH30)3;C¢H, 37.94 — 5.73 —
7s 4-CH;C¢H,  3-CIC4H,4 22.74 — 93.26 9.89+0.59
7t 4-CH;C¢H;  4-CIC4H,4 5045 19.74£2.58 82.71 13.84%0.85
Tu 4-CH;C¢H,;  2-FC4H,4 95.06 8.691+0.13 95.25 3.31£0.57
v 4-CH;C¢H,  3-FC4H,4 19.16 — 69.27 13.401+3.82
Tw 4-CH;C¢H,;  4-FC4H,4 34.76 — 39.30 —
7x 4-CH;C¢H;  3-O,NCgHy 7.01 — 84.11 8.75+1.05
Ty 4-CH;C¢H;  4-O,NCgH, 42.88 — 48.80 —
B R 254 NazVO,, ICso=(0.76 120.02) pmol/L. B XS JE 254 FFBIURRER, 1Cs0=(1.5210.44) pg/mL. © “—” = JAHE, FHHI% <50%.

PTP 1B il 5, £ JeiEAMURE PRI 167 7 T E A ARG 1A
PR

2 Zhig

DAAR 2K el — & LR N WIIR R R, & — R
A 25 ASETE BARME S, BRI 3-[2-(55 T 22
JE T I K e )-1- 3 FF JE ]-6- 75 JE-1,2,4- — 14 3,4-h][1,3,4]
WE AT Ta~Ty. XTRTE R BARMEEGY) Ta~Ty
HHAT T Cdc25B Al PTP1B #Iil G 3. Seie st R R
7N, Hhor HErL &Y% Cde25B Al PTPIB 3L H B 471
G YE, b 7d XF Cde25B UMM i, Ta XF
PTP1B [ M . (EAER RS, EY Tb.7d.
71, 7t Al 7u X} Cdc25B A1 PTP1B ¥ H A HEE. H
Pk A2 E ) Cdc25B A1 PTP1B HIHIF1, £ J i Al
W R B YR T 77 T H A AR RPN . B 7o 4 RiE
B, =MEJEME IR BTG Cde25B A1 PTP1B #HI57
TETEE R, RIFRRMEIR . D7 RAE IS DL K 05 B 45 M s 1)
I, BRI B AR & el E B B Cde25B
PTP1B il I 5 gt — Db AT S5 B M I A AL &
.
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S
31 E5EHA

X-5 SO AU E A Gl T R AR E);
TENSOR27 %Y FT-IR ZLAME#EA%, KBr J&f; £ E
BRUKER 500 MHz #{#3E4R1X, CDCly/DMSO-ds A%
5, TMS AWFR; 1% [E Elementar /A 7 Vario EL At &
ST KQ-500B AUt A R Id e ds. it I35 94
afi,
32 A
3.2.1 P RMRAL A 189S AR

HHIEALEY 1 ZHCCER[33] A K, PN (At
REBR, =5 60.0%, FoM m RIS A 5 SCHRAR ).
322 MR A A 2 89 AR

1E 100 mL 8 BT AR I 6 mmol H )44
A1, 6.06 mmol 2KV EREH/ X 2K SRR EN . 1.6
mmol TEOA 130 mL Z}E. #8545 [ SR RN B 75 %
TEEA T, fEAR IR R T AR Y 1 h, NV
ZEdE, KBZEHIER, 30 mL K, $HidE, A 10 mL

http://sioc-journal.cn/ 489



BIKE

MR

CEEAEHY, HhyE, FH/E LB EIE D, MK H T S
Bl O KL 2a A1 2b. PEERDHIN 80.0% Al
81.9%, s RN E U 5 SCHR[26] 41 1R

323 WKL ES A 3. 4 4= 6 895K

R ED) 3.4 F1 6 ZHECHR[32] & K. B113
AR LSRR E T LA,

2- R P A F - 1 H- 2R JRIK - 1- LR Z 1R (3a): &
RO, PR 57.9%. mp. 146.2~146.6 C; 'H
NMR (500 MHz, DMSO-d;) 0: 7.68~7.80 (m, 3H, ArH),
7.58 (d, J=7.7 Hz, 2H, ArH), 7.52 (d, J=8.0 Hz, 1H,
BZM-H,), 7.49 (d, J=8.0 Hz, 1H, BZM-H;), 7.26 (t, J=
7.5 Hz, 1H, BZM-Hy), 7.20 (t, J=7.4 Hz, 1H, BZM-Hs),
5.30 (s, 2H, CH,S0,), 5.24 (s, 2H, NCH,), 4.16 (q, J=17.1
Hz, 2H, OCH,), 1.22 (t, J=7.1 Hz, 3H, CH;); IR (KBr) v:
3065, 2935, 1744, 1614, 1583, 1461, 1445, 1307, 1210,
1160 cm ™. Anal. caled for C,5H;sN,0,S: C 60.32, H 5.06,
N 7.82; found C 60.07, H 5.23, N 8.03.

2-(4- P I ZRE A 3 PP 3 )- 1 -5 R kM- 1- 2R 2 i
(3b): AT AR, 77 48.8%. m.p. 134.0~134.7 C;
'H NMR (500 MHz, DMSO-d;) J: 7.62 (d, J=8.2 Hz, 2H,
ArH), 7.53 (d, J=7.9 Hz, 1H, BZM-H,), 7.49 (d, J=8.1
Hz, 1H, BZM-H,), 7.38 (d, J=8.1 Hz, 2H, ArH), 7.26 (t,
J=17.3 Hz, 1H, BZM-Hy), 7.20 (td, J=7.4, 0.5 Hz, 1H,
BZM-Hjs), 5.30 (s, 2H, CH,S0,), 5.19 (s, 2H, NCH,), 4.16
(q, J=7.1 Hz, 2H, OCH,), 2.39 (s, 3H, CH3), 1.22 (t, J=
7.1 Hz, 3H, CH;); IR (KBr) v: 3065, 2950, 1752, 1615,
1595, 1461, 1317, 1210, 1160 ¢cm '. Anal. caled for
C1oHxN,0,S: C 61.27, H 5.41, N 7.52; found C 61.38, H
5.18, N 7.71.

2- IR T P B R L - 1 H-2R K E-1- Z B (4a): (B
ERIREE, P72 78.3%. m.p. 220.7~222.0 C; 'H NMR
(500 MHz, DMSO-d;) J: 9.54 (s, 1H, CONH), 7.81 (dd,
J=8.4, 1.1 Hz, 2H, ArH), 7.75 (t, J=7.5 Hz, 1H, ArH),
7.61 (t, J=7.8 Hz, 2H, ArH), 7.54 (d, J=8.0 Hz, 1H,
BZM-H,), 7.48 (d, J=8.1 Hz, 1H, BZM-H;), 7.27 (td, J=
7.6, 0.8 Hz, 1H, BZM-Hy), 7.20 (td, J=7.6, 0.7 Hz, 1H,
BZM-Hjs), 5.16 (s, 2H, CH,S0,), 4.96 (s, 2H, NCH,), 4.31
(s, 2H, NH,); IR (KBr) v: 3370, 3329, 3276, 3215, 3059,
2922, 1673, 1631, 1464, 1321, 1164 cm™'. Anal. calcd for
C16H6N405S: C 55.80, H 4.68, N 16.27; found C 56.07, H
4.88, N 16.13.

2-(4- PP ZR T G 3 PP L )- 1L H- 28 R R IR - 1- 2L T
(4b): HEEPIR A, 773 88.8%. m.p. 223.5~223.9 C;
'H NMR (500 MHz, DMSO-dy) d: 9.54 (s, 1H, CONH),
7.69 (d, J=8.3 Hz, 2H, ArH), 7.55 (d, J=8.0 Hz, 1H,
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BZM-H,), 7.48 (d, J=8.1 Hz, 1H, BZM-H;), 7.41 (d, J=
8.1 Hz, 2H, ArH), 7.27 (td, J=7.6, 1.0 Hz, 1H, BZM-Hj),
720 (td, J=7.6, 1.0 Hz, 1H, BZM-Hs), 5.11 (s, 2H,
CH,S0,), 4.95 (s, 2H, NCH,), 4.32 (m, 2H, NH,), 2.41 (s,
3H, CHs); IR (KBr) v: 3314, 3294, 3200, 3051, 2993,
1681, 1618, 1598, 1505, 1463, 1317, 1155 cm™'. Anal.
caled for C7H;gN4O3S: C 56.97, H 5.06, N 15.63; found C
56.82, H5.17,N 15.41.

A- G FE-5-[(2- A Tl 5 25 HH R ) O IR A - 1- I FEY L -
4H-1,2,4- =M 3Tl (6a): [ EUR R, F2% 81.6%.
m.p. 234.8~236.1 ‘C; '"H NMR (500 MHz, DMSO-d) §:
13.60 (s, 1H, NH), 7.82 (d, J=7.6 Hz, 2H, ArH), 7.76 (t,
J=7.3 Hz, 1H, ArH), 7.61 (t, J=8.4 Hz, 2H, ArH), 7.59
(d, J=9.0 Hz, 1H, BZM-H,), 7.55 (d, J=8.0 Hz, 1H,
BZM-H,), 7.27 (t, J=7.5 Hz, 1H, BZM-Hy), 7.21 (t, J=
7.5 Hz, 1H, BZM-Hs), 5.67 (s, 2H, CH,S0,), 5.60 (s, 2H,
NCH,), 5.29 (s, 2H, NH,); IR (KBr) v: 3357, 3291, 3167,
3062, 2923, 1629, 1612, 1583, 1504, 1461, 1307, 1155
cm . Anal. caled for C7H gN¢O,S,: C 50.98, H 4.03, N
20.98; found C 50.76, H 4.21, N 21.10.

4G4 FE-5-[2-(4- HH 5k DRl gk R R R ) R R e - 1-
FABL)-4H-1,2,4- =M -3-BREE(6b): €k R [E &, 7= 2%
85.8%. m.p. 259.3~260.0 ‘C; '"H NMR (500 MHz,
DMSO-dg) &: 13.60 (s, 1H, NH), 7.69 (d, J=8.1 Hz, 2H,
ArH), 7.58 (d, J=8.7 Hz, 1H, BZM-H,), 7.56 (d, J=8.7
Hz, 1H, BZM-H;), 7.41 (d, J=8.0 Hz, 2H, ArH), 7.27 (t,
J=7.5 Hz, 1H, BZM-Hy), 7.21 (t, J=7.5 Hz, 1H, BZM-
Hs), 5.67 (s, 2H, CH,S0,), 5.60 (s, 2H, NCH,), 5.23 (s,
2H, NH,); IR (KBr) v: 3293, 3152, 3038, 2965, 2892,
1615, 1595, 1579, 1465, 1320, 1155 cm™ ', Anal. caled for
C1sH sNg0,S,: C 52.16, H 4.38, N 20.27; found C 52.32, H
4.24,N 20.02.

324 BARSA T 89 E il ik

TEFJE 1) 30 mL (1) BB H K KA 2 mmol H
(B4 &4 6, 2 mmol 75 FEAN 8 mL POCl;, 7E 115~
120 “C RO IIFAEIR RN 7 h, 758 455 T
ZZHITER POCL, M 50 mL UKk, #iERE, SRR
BN, FH 10% NaOH VT 1 pH=
8~9, HhyEH EA, FUKKERIEV 2 IER pH="7, fF
WA f5 =i N TR/ 20 ™= 5. F DMF #4505
REmr 3 82k 5 Hhrfb &4 7.

3-[2-( 2 Tiff P 5 P2 20 S K 1 )- 1- 30 FY e ]-6- 2 -
1,2,4- = M [3,4-b][1,3,4] HE — W (7a): WGk K, =%
55.7%. m.p. 246.5~2472 ‘C; 'H NMR (500 MHz,
DMSO-dy) 6: 7.88 (d, J=7.5 Hz, 2H, ArH), 7.83 (d, J=
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7.0 Hz, 2H, ArH), 7.77 (t, J=7.3 Hz, 1H, ArH), 7.74 (d,
J=8.0 Hz, 1H, BZM-H,), 7.67 (t, J=17.5 Hz, 1H, Ar'H),
7.55~7.64 (m, 5H, ArH X2, ArHX 2, BZM-H,), 7.32 (t,
J=7.5 Hz, 1H, BZM-Hy), 7.23 (t, J=7.5 Hz, 1H, BZM-
Hs), 6.19 (s, 2H, CH,S0,), 5.41 (s, 2H, NCH,); IR (KBr)
v: 3073, 2951, 2898, 1615, 1598, 1469, 1459, 1316, 1160
cm !, Anal. caled for CysH»NgO,S,: C 59.74, H 441, N
16.72; found C 59.92, H 4.18, N 16.57.

3-[2-(R il i F DR R DK M )- 1- WP Y ]-6-(3- Y 2
o HE)-1,2,4- = E[3,4-b][1,3,4]HE W (Th): A% HE (Ul oK,
P2 43.2%. m.p. 207.0~207.7 ‘C; '"H NMR (500 MHz,
DMSO-dy) J: 7.86 (dd, J=8.0, 1.0 Hz, 2H, ArH), 7.76 (t,
J=7.5 Hz, 1H, ArH), 7.74 (d, J=8.5 Hz, 1H, BZM-H,),
7.55~7.68 (m, 5H, BZM-H,, ArH X2, ArHX?2), 7.45~
7.53 (m, 2H, Ar'HX?2), 7.33 (t, J=7.5 Hz, 1H, BZM-Hy),
7.24 (t, J=7.5 Hz, 1H, BZM-Hs), 6.19 (s, 2H, CH,SO,),
5.38 (s, 2H, NCH,) , 2.40 (s, 3H, CH3); IR (KBr) v: 3055,
2926, 2857, 1612, 1584, 1462, 1319, 1149 cm . Anal.
caled for C,sHy0NGO,S,: C 59.98, H 4.03, N 16.79; found
C59.73,H4.14,N 17.01.

3-[2-(R it i F DR R IR M )- 1- WP Y ]-6-(4- Y
HEHE)-1,2,4- = [3,4-b][1,3,4]HE M (Tc): K koK,
P2 #45.0%. mop.>260.0 C; 'H NMR (500 MHz,
DMSO-d) 6: 7.83 (d, J=7.5 Hz, 2H, ArH), 7.78 (t, J=7.3
Hz, 1H, ArH), 7.73 (d, J=7.5 Hz, 1H, BZM-H,), 7.72 (d,
J=8.5 Hz, 2H, Ar'H), 7.62 (t, J=8.0 Hz, 2H, ArH), 7.57
(d, J=8.0 Hz, 1H, BZM-H,), 7.39 (d, J=8.0 Hz, 2H,
Ar'H), 7.32 (t, J=7.5 Hz, 1H, BZM-Hg), 7.23 (t, J=7.8
Hz, 1H, BZM-Hs), 6.17 (s, 2H, CH,S0,), 5.40 (s, 2H,
NCH,), 2.40 (s, 3H, CH;); IR (KBr) v: 3075, 2946, 2894,
1606, 1494, 1468, 1461, 1304, 1162 cm ™ '. Anal. calcd for
CasHyoNg0,S: C 59.98, H 4.03, N 16.79; found C 60.19, H
3.86, N 16.60.

3-[2-(AR it I Jk FR L DR K e )- 1- Y F R ]-6-(3- F 4R
FERHL)-1,2,4- = E[3,4-b][1,3,4]ME — I (7d): 3 h R,
FEF 42.7%. m.p. 216.5~217.2 ‘C; 'H NMR (500 MHz,
DMSO-d;) 6: 7.86 (d, J=7.0 Hz, 2H, ArH), 7.76 (t, J=7.5
Hz, 1H, ArH), 7.75 (d, J=8.5 Hz, 1H, BZM-H,), 7.61 (t,
J=8.0 Hz, 2H, Ar'H), 7.58 (d, J=8.0 Hz, 1H, BZM-H;),
7.50 (t, J=8.0 Hz, 1H, Ar'H), 7.40 (d, J=8.0 Hz, 1H,
Ar'H), 7.32 (t, J=7.8 Hz, 1H, BZM-Hy), 7.28 (t, J=1.8
Hz, 1H, ArH), 7.24 (d, J=8.5 Hz, 1H, Ar'H), 7.23 (t, J=
7.0 Hz, 1H, BZM-Hjs), 6.20 (s, 2H, CH,S0,), 5.37 (s, 2H,
NCH,), 3.84 (s, 3H, CH;0); IR (KBr) v: 3058, 2996, 2838,
1603, 1583, 1468, 1313, 1249, 1155 cm . Anal. calcd for
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C,sHoN6O5S,: C 58.13, H 3.90, N 16.27; found C 58.37, H
4.09, N 16.02.

3-[2-(ZR Tt P Jk FR LR R K A )- 1- 310 HH 3k 1-6-(4- H 48
FLRFL)-1,2,4- =M [3,4-b][1,3,4]E 14 (Te): K35 (O k)
K, PEH 40.4%. m.p. 230.8~231.3 ‘C; 'H NMR (500
MHz, DMSO-dy) d: 7.87 (dd, J=8.5, 1.0 Hz, 2H, ArH),
7.78 (d, J=9.0 Hz, 2H, Ar'H), 7.78 (t, J=7.5 Hz, 1H,
ArH), 7.72 (d, J=8.5 Hz, 1H, BZM-H,), 7.63 (t, J=8.0
Hz, 2H, ArH), 7.57 (d, J=8.0 Hz, 1H, BZM-H,), 7.32 (td,
J=17.8, 1.0 Hz, 1H, BZM-Hy), 7.23 (td, J=7.8, 1.0 Hz,
1H, BZM-H5s), 7.13 (d, J=8.5 Hz, 2H, ArH), 6.16 (s, 2H,
CH,S0,), 5.40 (s, 2H, NCH,), 3.87 (s, 3H, CH;0); IR
(KBr) v: 3062, 2927, 2841, 1606, 1494, 1468, 1310, 1261,
1159 cm ' Anal. caled for C,sH,0N¢O;S,: C 58.13, H
3.90, N 16.27; found C 57.97, H 4.03, N 16.45.

3-[2-(A% i P o PR A IR IDK 1 )- 1- 37 Y 6k 1-6-(3,4,5-
=SSR IE)-1,2,4- = W[3,4-5][1,3,4]1E E(T): AR
R AK, P2F 41.7%. mp. 227.8~2282 C; 'H NMR
(500 MHz, DMSO-d;) d: 7.85 (dd, J=7.8, 1.5 Hz, 2H,
ArH), 7.71~7.80 (m, 2H, BZM-H,, ArH), 7.60 (t, J=7.8
Hz, 2H, ArH), 7.57 (d, J=7.5 Hz, 1H, BZM-H,), 7.32 (t,
J=17.3 Hz, 1H, BZM-Hy), 7.22 (t, J=7.8 Hz, 1H, BZM-
Hs), 7.02 (s, 2H, Ar'H), 6.21 (s, 2H, CH,S0,), 5.37 (s, 2H,
NCH,), 3.86 (s, 6H, CH;0X2), 3.76 (s, 3H, CH;0); IR
(KBr) v: 3062, 2937, 2838, 1616, 1586, 1494, 1468, 1336,
1248, 1159 cm™ L. Anal. calcd for C,,HpN¢OsS,: C 56.24,
H 4.20, N 14.57; found C 56.46, H 3.99, N 14.74.

3-[2-(FRTish I Jok PR LR R R ek )- 1 -7 AR K -6-(3- &K
F)-1,2,4-=M[3,4-b][1,3,4]15E M (Tg): KKK, 77
F 57.5%. m.p. 221.6~222.3 C; 'H NMR (500 MHz,
DMSO-dg) 6: 7.71~7.88 (m, 7H, BZM-H,, ArH X 3,
ArHX3), 7.55~7.65 (m, 4H, BZM-H;, ArH X2, Ar'H),
7.33 (td, J=17.6, 0.8 Hz, 1H, BZM-Hy), 7.24 (td, J=17.6,
0.8 Hz, 1H, BZM-Hs), 6.20 (s, 2H, CH,S0O,), 5.35 (s, 2H,
NCH,); IR (KBr) v: 3062, 2930, 1616, 1573, 1461, 1320,
1153 cm L. Anal. caled for CoyH;,CINGO,S,: C 55.33, H
3.29, N 16.13; found C 55.15, H 3.45, N 15.90.

3-[2-(ARTish I Jok PR L R R R ek )- 1 -7 AR K -6-(4- 30K
F)-1,2,4-=M43,4-b][1,3,4]WE M (Th): IRK R A, 77
# 52.1%. m.p. 249.6~250.4 ‘C; '"H NMR (500 MHz,
DMSO-d) d: 7.86 (d, J=8.5 Hz, 4H, ArH X2, ArHX?2),
7.7 (t, J=7.5 Hz, 1H, ArH), 7.72 (d, J=8.5 Hz, 1H,
BZM-H,), 7.67 (d, J=8.5 Hz, 2H, Ar'H), 7.62 (t, J=8.0
Hz, 2H, ArH), 7.57 (d, J=8.0 Hz, 1H, BZM-H;), 7.32 (t,
J=7.5 Hz, 1H, BZM-Hy), 7.23 (t, J=7.3 Hz, 1H, BZM-
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Hs), 6.18 (s, 2H, CH,S0,), 5.39 (s, 2H, NCH,); IR (KBr)
v: 3062, 2927, 1616, 1596, 1468, 1310, 1159 cm™'. Anal.
caled for CoH,CINGO,S,: C 55.33, H 3.29, N 16.13;
found C 55.59, H 3.43, N 16.24.

3-[2- (BT i PP L 20 R R e )-1- P FP 6 ]-6-(3- 9 2K
F)-1,2,4- =W [3,4-b][1,3,4]ME M (7i): vk B (OERIR &
K, P 47.6%. mp. 212.0~213.0 ‘C; '"H NMR (500
MHz, DMSO-dg) 0: 7.86 (dd, J=8.3, 1.3 Hz, 2H, ArH),
7.71~7.80 (m, 2H, BZM-H,, ArH), 7.50~7.71 (m, 7H,
BZM-H,, ArHX 2, ArHX4), 7.32 (td, J=7.5, 1.0 Hz, 1H,
BZM-Hy), 7.23 (td, J=7.8, 1.0 Hz, 1H, BZM-Hs), 6.20 (s,
2H, CH,S0,), 5.38 (s, 2H, NCH,); IR (KBr) v: 3065, 2930,
1612, 1589, 1464, 1317, 1153 cm”'. Anal. caled for
C,sH,7FN40,S,: C 57.13, H 3.40, N 16.66; found C 57.26,
H 3.21, N 16.50.

3-[2- (ATt 5 s R L DR K e )- 1 - YT R ]-6-(4-FR AR
$)-1,2,4-=M[3,4-b][ 1,3, 4] —(7j): AR ED K, 7=
# 52.7%. m.p. 241.3~242.1 ‘C; '"H NMR (500 MHz,
DMSO-dy) d: 7.85 (dd, J=8.5, 5.0 Hz, 2H, Ar'H), 7.86
(dd, J=8.5, 1.0 Hz, 2H, ArH), 7.77 (t, J=7.5 Hz, 1H,
ArH), 7.72 (d, J=8.0 Hz, 1H, BZM-H,), 7.62 (t, J=7.8
Hz, 2H, ArH), 7.57 (d, J=8.0 Hz, 1H, BZM-H,), 7.46 (t,
J=8.8 Hz, 2H, ArH), 7.32 (td, J=7.8, 1.0 Hz, 1H,
BZM-Hy), 7.23 (td, J=7.5, 1.0 Hz, 1H, BZM-Hs), 6.18 (s,
2H, CH,S0,), 5.39 (s, 2H, NCH,); IR (KBr) v: 3062, 2937,
1603, 1494, 1468, 1310, 1159 cm ™ '. Anal. caled for
CoyH7FNG0,S,: C 57.13, H 3.40, N 16.66; found C 56.92,
H3.53,N 16.41.

3-[2-( it i F DR R IR M )- 1- P Y i ]-6-(3- i
IR FE)-1,2,4- =[3,4-b][1,3,4]WE I (TK): I8 B (AR
fmiA, P23 45.5%. m.p. 237.0~237.8 “C; '"H NMR (500
MHz, DMSO-dy) §: 8.55 (t, J=2.0 Hz, 1H, Ar'H), 8.49
(ddd, J=8.4, 2.1, 0.9 Hz, 1H, Ar'H), 8.27 (ddd, J=7.9,
1.6, 0.9 Hz, 1H, Ar'H), 7.90 (t, J=8.3 Hz, 1H, Ar'H), 7.84
(dd, J=8.5, 1.3 Hz, 2H, ArH), 7.73~7.79 (m, 2H,
BZM-H,, ArH), 7.60 (t, J=7.8 Hz, 2H, ArH), 7.58 (d, J=
8.0 Hz, 1H, BZM-H,), 7.34 (td, J=7.6, 0.8 Hz, 1H,
BZM-Hy), 7.24 (td, J=17.6, 0.8 Hz, 1H, BZM-Hs), 6.22 (s,
2H, CH,S0,), 5.36 (s, 2H, NCH,); IR (KBr) v: 3081, 2937,
1616, 1583, 1534, 1514, 1343, 1320, 1153 cm™'. Anal
calcd for C,4H7N,0,4S,: C 54.23, H 3.22, N 18.45; found
C 54.38, H 3.04, N 18.59.

3-[2-(R il i Y DR R IR M )- 1- WP Y 6 ]-6-(4- i
HEHE)-1,2,4- =M [3,4-b][1,3,4] & M (TN): VR AR R K,
FEH 52.4%. m.p. 202.2~207.8 ‘C; 'H NMR (500 MHz,
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DMSO-dg) J: 8.40 (d, J=9.0 Hz, 2H, Ar'H), 8.11 (d, J=
8.5 Hz, 2H, Ar'H), 7.85 (dd, J=8.3, 1.3 Hz, 2H, ArH),
7.7 (t, J=7.5 Hz, 1H, ArH), 7.73 (d, J=8.5 Hz, 1H,
BZM-H,), 7.62 (t, J=8.0 Hz, 2H, , ArH), 7.58 (d, J=8.0
Hz, 1H, BZM-H,), 7.33 (td, J=7.75, 1.0 Hz, 1H,
BZM-Hy), 7.23 (td, J=7.8, 1.0 Hz, 1H, BZM-Hjs), 6.21 (s,
2H, CH,S0,), 5.41 (s, 2H, NCH,); IR (KBr) v: 3065, 2940,
1606, 1530, 1468, 1445, 1346, 1310, 1159 cm™'. Anal.
caled for C,4H7N,04S,: C 54.23, H 3.22, N 18.45; found
C 54.46, H3.01, N 18.33.

3-[2-(4- HA 5k 2RO i o FH R O R DK ) - 1- I HH K 1-6-
FEHL-1,2,4- =W [3,4-b][1,3,4]E — I (Tm): A B (R R,
FEE 52.0%. m.p. 216.2~217.2 ‘C; 'H NMR (500 MHz,
DMSO-dy) §: 7.83 (d, J=7.5 Hz, 2H, ArH), 7.74 (d, J=
8.5 Hz, 2H, ArH), 7.73 (d, J=7.5 Hz, 1H, BZM-H,), 7.68
(t, J=7.5 Hz, 1H, Ar'H), 7.60 (t, J=7.5 Hz, 2H, Ar'H),
7.59 (d, J=8.0 Hz, 1H, BZM-H,), 7.42 (d, J=8.0 Hz, 2H,
ArH), 7.32 (t, J=7.5 Hz, 1H, BZM-H), 7.23 (t, J=17.5
Hz, 1H, BZM-Hs), 6.18 (s, 2H, CH,S0,), 5.36 (s, 2H,
NCH,), 2.41 (s, 3H, CHs); IR (KBr) v: 3058, 2923, 1616,
1596, 1468, 1458, 1320, 1153 cm '. Anal. calcd for
C»sHoN60,S,: C 59.98, H 4.03, N 16.79; found C 60.23, H
4.15,N 17.03.

3-[2-(4- F 25 ZR T Pk 5 PP R O 9 R e )-1- 7 R 3 ]-6-
(B-H FE A FE)-1,2,4- = WK [3,4-b][1,3,4] M€ 14 (Tm): A7 3%
Bk R, WE 46.2%. m.p. 222.0~222.6 ‘C; 'H NMR
(500 MHz, DMSO-dy) 0: 7.70~7.80 (m, 3H, BZM-H,,
ArHX2), 7.56~7.66 (m, 3H, BZM-H,, Ar' X 2H), 7.44~
7.51 (m, 2H, Ar' X 2H), 7.41 (d, J=8.0 Hz, 2H, ArH), 7.33
(td, J=17.6, 0.8 Hz, 1H, BZM-Hjy), 7.24 (td, J=7.6, 0.8 Hz,
1H, BZM-Hj), 6.18 (s, 2H, CH,S0,), 5.33 (s, 2H, NCH,),
2.41 (s, 3H, CH3), 2.40 (s, 3H, CH;); IR (KBr) v: 3026,
2921, 2864, 1612, 1596, 1461, 1320, 1153 cm '. Anal.
calcd for C,sH2NO,S,: C 60.68, H 4.31, N 16.33; found
C 60.48, H 4.59, N 16.52.

3-[2-(4- F 25 2R I 2 PP R K I IR k) - 1- 7 FF AL -6-
(4-F 3k 2R 58 )-1,2,4- = M[3,4-b][1,3,4] 8 — ¥ (T0): TR KR
AR, PE 46.8%. mp.>260.0 ‘C; 'H NMR (500
MHz, DMSO-dq) : 7.75 (d, J=8.0 Hz, 2H, ArH), 7.73 (d,
J=17.5 Hz, 1H, BZM-H,), 7.71 (d, J=8.0 Hz, 2H, Ar'H),
7.58 (d, J=8.0 Hz, 1H, BZM-H,), 7.42 (d, J=8.5 Hz, 2H,
ArH), 7.38 (d, J=8.0 Hz, 2H, Ar'H), 7.32 (t, J=7.3 Hz,
1H, BZM-Hy), 7.23 (t, J=7.5 Hz, 1H, BZM-Hs), 6.17 (s,
2H, CH,S0,), 5.35 (s, 2H, NCH,), 2.41 (s, 3H, CH3), 2.40
(s, 3H, CHs); IR (KBr) v: 3062, 2921, 1609, 1494, 1468,
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1320, 1155 cm™". Anal. caled for Cy6H2N6O,S,: C 60.68,
H4.31, N 16.33; found C 60.85, H 4.20, N 16.46.

3-[2-(4- FH 5k 2R Tt gk 6 Y R O S K e )-1- 311 F 2 ]-6-
(3- PR FE FE IE)-1,2,4- =K [3,4-b][1,3,4] 158 — 4 (Tp): Al
WM ORER, 7% 48.4 %. mp. 198.0~198.8 C; 'H NMR
(500 MHz, DMSO-ds) d: 7.75 (d, J=19.0 Hz, 1H,
BZM-H,), 7.73 (d, J=8.5 Hz, 2H, ArH), 7.59 (d, J=8.0
Hz, 1H, BZM-H,), 7.51 (t, J=8.0 Hz, 1H, Ar'H), 7.40 (d,
J=8.5 Hz, 3H, ArHX2, Ar'H), 7.32 (t, J=7.5 Hz, 1H,
BZM-Hy), 7.28 (t, J=2.0 Hz, 1H, Ar'H), 7.24 (dd, J=17.5,
2.0 Hz, 1H, Ar'H), 7.23 (t, J=7.5 Hz, 1H, BZM-Hjs), 6.19
(s, 2H, CH,S0,), 5.32 (s, 2H, NCH,), 3.84 (s, 3H, CH;0),
241 (s, 3H, CH;); IR (KBr) v: 3062, 2937, 2835, 1655,
1596, 1583, 1468, 1320, 1290, 1153 cm™'. Anal. calcd for
CaHNgO5S,: C 58.85, H 4.18, N 15.84; found C 58.62, H
4.04,N 16.02.

3-[2-(4- HH 5k DR Tt gk 5 Y R O R e )-1- 311 F 2 ]-6-
(4- PR L FR I )-1,2,4- =8 [3,4-b][1,3,4] 188 — M (7q): K
HER AR, 77F 44.0%. mp. 243.0~244.0 'C; '"H NMR
(500 MHz, DMSO-d;) &: 7.78 (d, J=9.0 Hz, 2H, Ar'H),
7.74 (d, J=8.0 Hz, 2H, ArH), 7.72 (d, J=7.0 Hz, 1H,
BZM-H,), 7.58 (d, J=8.0 Hz, 1H, BZM-H,), 7.43 (d, J=
8.0 Hz, 2H, ArH), 7.32 (t, J=7.8 Hz, 1H, BZM-Hy), 7.23
(t, J=7.8 Hz, 1H, BZM-Hs), 7.12 (d, J=9.0 Hz, 2H,
Ar'H), 6.15 (s, 2H, CH,S0,), 5.35 (s, 2H, NCH,), 3.87 (s,
3H, CH;0), 2.42 (s, 3H, CH;); IR (KBr) v: 3065, 2937,
2841, 1606, 1494, 1468, 1310, 1261, 1153 cm . Anal.
calcd for CyHNgO3S,: C 58.85, H 4.18, N 15.84; found
C 58.59, H 4.34, N 15.56.

3-[2-(4- FF 5k 2 il T 2 P 5 O R e )-1- 7 R L -
6-(3,4,5- = H A L IR FE)-1,2,4- = E[3,4-b][1,3,4] W —
(Tr): REEHE O R, P75 44.9%. m.p. 246.2~246.6 C;
'H NMR (500 MHz, DMSO-d;) d: 7.75 (d, J=8.0 Hz, 1H,
BZM-H,), 7.72 (d, J=8.5 Hz, 2H, ArH), 7.59 (d, J=8.0
Hz, 1H, BZM-H,), 7.39 (d, J=8.5 Hz, 2H, ArH), 7.32 (t,
J=17.8 Hz, 1H, BZM-Hy), 7.23 (t, J=7.5 Hz, 1H, BZM-
Hs), 7.00 (s, 2H, Ar'H), 6.20 (s, 2H, CH,SO,), 5.32 (s, 2H,
NCH,), 3.85 (s, 6H, CH;0 X 2), 3.75 (s, 3H, CH;0), 2.40
(s, 3H, CH3); IR (KBr) v: 3055, 2937, 2835, 1616, 1583,
1494, 1475, 1458, 1336, 1248, 1153 cm ™. Anal. calcd for
CasHoeNgOsS: C 56.94, H 4.44, N 14.23; found C 56.76, H
4.32,N 14.38.

3-[2-(4- HH 5k 2R Tt gk 6 Y R O K e )-1- 311 F 2 ]-6-
G-AFEHE)-1,2,4- =M [3,4-b][1,3,4]1E 1 (Ts): VAR
WK, PP 48.5%. m.p. 241.6~242.5 ‘C; "H NMR (500
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MHz, DMSO-d;) d: 7.82 (t, J=1.8 Hz, 1H, Ar'H), 7.78~
7.81 (m, 1H, Ar'H), 7.69~7.78 (m, 4H, BZM-H,, ArH X2,
Ar'H), 7.58~7.68 (m, 2H, BZM-H,, Ar'H), 7.34 (d, J=8.0
Hz, 2H, ArH), 7.33 (td, J=7.8, 1.0 Hz, 1H, BZM-Hj), 7.24
(td, J=7.6, 0.8 Hz, 1H, BZM-Hs), 6.20 (s, 2H, CH,SO,),
5.31 (s, 2H, NCH,), 2.40 (s, 3H, CH;); IR (KBr) v: 3062,
2933, 2581, 1616, 1596, 1458, 1320, 1149 cm '. Anal.
caled for C,sH9CINgO,S,: C 56.12, H 3.58, N 15.71;
found C 56.39, H 3.83, N 15.50.

3-[2-(4- F 25 ZR T Pk s PP B O 9 e )-1- 7 B 3 ]-6-
(4-F A TE)-1,2,4- = [3,4-b][1,3,4]HE M (T70): AR FE (0
B, P2F 50.7%. m.p.>260.0 C; "H NMR (500 MHz,
DMSO-dy) 6: 7.80 (d, J=8.0 Hz, 2H, Ar'H), 7.73 (d, J=
8.5 Hz, 2H, ArH), 7.72 (d, J=8.0 Hz, 1H, BZM-H,), 7.67
(d, J=8.0 Hz, 2H, Ar'H), 7.59 (d, J=8.0 Hz, 1H, BZM-
H;), 7.42 (d, J=8.0 Hz, 2H, ArH), 7.32 (td, J=17.6, 0.8
Hz, 1H, BZM-Hy), 7.23 (td, J=7.6, 0.8 Hz, 1H, BZM-Hj),
6.18 (s, 2H, CH,S0,), 5.35 (s, 2H, NCH,), 2.41 (s, 3H,
CHs); IR (KBr) v: 3052, 2927, 1616, 1596, 1471, 1323,
1153 ¢cm ' Anal. caled for CpsH;oCINGO,S,: C 56.12, H
3.58,N 15.71; found C 56.28, H 3.44, N 15.60.

3-[2-(4- F B O itk gk 2 AR ORR DR O mk e )-1- T F
F-6-Q-TAHIE)-1,2,4- = [3,4-b][1,3,4]1E — I (Tu): EF
HORAR, P 40.1%. m.p. 248.2~248.6 ‘C; '"H NMR
(500 MHz, DMSO-d;) d: 7.90 (td, J=7.8, 1.3 Hz, 1H,
Ar'H), 7.70~7.81 (m, 4H, BZM-H,, ArHX2, ArH), 7.59
(d, J=8.0 Hz, 1H, BZM-H,), 7.53 (dd, J=11.5, 8.5 Hz,
1H, Ar'H), 7.39~7.49 (m, 3H, ArH X2, ArH), 7.32 (t, J=
7.5 Hz, 1H, BZM-Hy), 7.23 (t, J=7.8 Hz, 1H, BZM-Hs),
6.19 (s, 2H, CH,S0,), 5.34 (s, 2H, NCH,), 2.41 (s, 3H,
CHs); IR (KBr) v: 3055, 2923, 1616, 1596, 1458, 1320,
1153 em ', Anal. caled for CosHoFNgO,S,: C 57.90, H
3.69, N 16.21; found C 57.66, H 3.51, N 15.98.

3-[2-(4- 5 O fith gk 2 FRORR DR O mk e )-1- T F
F-6-G-F A IE)-1,2,4- =[3,4-b][1,3,4]E M (Tv): EF
B, P25 49.7%. m.p. 250.0~251.0 ‘C; '"H NMR
(500 MHz, DMSO-d¢) d: 7.71~7.78 (m, 3H, BZM-H,,
ArHX2), 7.62~7.71 (m, 3H, ArHX3), 7.59 (d, J=8.0
Hz, 1H, BZM-H;), 7.51~7.57 (m, 1H, Ar'H), 7.41 (d, J=
8.0 Hz, 2H, ArH), 7.33 (td, J=7.8, 1.0 Hz, 1H, BZM-Hj),
724 (td, J=7.5, 1.0 Hz, 1H, BZM-Hs), 6.19 (s, 2H,
CH,S0,), 5.33 (s, 2H, NCH,), 2.41 (s, 3H, CH;); IR (KBr)
v: 3052, 2927, 1616, 1593, 1484, 1461, 1310, 1153 cm ™.
Anal. calced for CysHoFNGO,S,: C 57.90, H 3.69, N 16.21;
found C 58.18, H 3.47, N 16.46.
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3-[2-(4- HH Ik 2R Tt gk 6 Y R O K e )-1- 311 F 2 ]-6-
(4-FFEHL)-1,2,4- = [3,4-b][1,3,4] W — e (Tw): KR4L{n
WA, 775 51.0%. m.p. 258.8~259.4 ‘C; 'H NMR (500
MHz, DMSO-d;) &: 7.91 (dd, J=8.8, 5.3 Hz, 2H, Ar'H),
733 (d, J=8.5 Hz, 2H ArH), 7.72 (d, J=8.0 Hz, 1H,
BZM-H,), 7.59 (d, J=8.0 Hz, 1H, BZM-H;), 7.45 (t, J=
8.8 Hz, 2H, Ar'H), 7.42 (d, J=8.5 Hz, 2H, ArH), 7.32 (t,
J=17.8 Hz, 1H, BZM-Hy), 7.23 (t, J=7.5 Hz, 1H, BZM-
Hs), 6.17 (s, 2H, CH,S0,), 5.35 (s, 2H, NCH,), 2.41 (s,
3H, CH;); IR (KBr) v: 3062, 2923, 1603, 1494, 1475,
1458, 1313, 1149 cm ™. Anal. caled for CosH gFNgO,S,: C
57.90, H 3.69, N 16.21; found C 57.64, H 3.85, N 16.40.

3-[2-(4- HH Ik 2R T gk 6 Y R O K e )-1- 311 F 2 ]-6-
G- FE I )-1,2,4- = ME[3,4-b][1,3,4]E —:(7x): ALK
R R, 77F 48.5%. m.p. 250.9~251.8 C; 'H NMR
(500 MHz, DMSO-dy) J: 8.54 (t, J=1.8 Hz, 1H, Ar'H),
8.49 (ddd, J=8.3, 2.3, 0.8 Hz, 1H, Ar'H), 8.27 (d, J=8.5
Hz, 1H, Ar'H), 7.90 (t, J=8.0 Hz, 1H, Ar'H), 7.77 (d, J=
8.0 Hz, 1H, BZM-H,), 7.72 (d, J=8.5 Hz, 2H, ArH), 7.60
(d, J=8.0 Hz, 1H, BZM-H,), 7.40 (d, J=8.0 Hz, 2H,
ArH), 7.34 (td, J=7.8, 1.0 Hz, 1H, BZM-Hy), 7.24 (td, J=
7.8, 1.0 Hz, 1H, BZM-Hjs), 6.22 (s, 2H, CH,S0,), 5.31 (s,
2H, NCH,), 2.40 (s, 3H, CH3); IR (KBr) v: 3085, 2927,
1616, 1596, 1573, 1464, 1343, 1317, 1149 cm™'. Anal
caled for C,sH 9N,O,4S,: C 55.04, H 3.51, N 17.97; found
C 54.86, H3.74, N 17.81.

3-[2-(4- HH J5k DR Tt gk 5 Y R O K e )-1- 311 F 2 ]-6-
(A-THFEFR3E)-1,2,4- = [3,4-b][1,3,4]ME —I:(Ty): Kifa
WA, W 55.6 %. mp.>260.0 ‘C; '"H NMR (500 MHz,
DMSO-dg) J: 8.40 (d, J=9.0 Hz, 2H, Ar'H), 8.10 (d, J=
9.0 Hz, 2H, Ar'H), 7.73 (d, J=8.5 Hz, 3H, BZM-H,,
ArHX2), 7.59 (d, J=8.0 Hz, 1H, BZM-H;), 7.42 (d, J=
8.0 Hz, 2H, ArH), 7.33 (td, J=7.8, 1.0 Hz, 1H, BZM-Hy),
724 (td, J=17.6, 0.8 Hz, 1H, BZM-H;), 6.21 (s, 2H,
CH,S0,), 5.36 (s, 2H, NCH,), 2.41 (s, 3H, CH;); IR (KBr)
v: 3065, 2923, 2861, 1606, 1596, 1530, 1461, 1349, 1320,
1155 cm ' Anal. caled for CypsH;oN;0,S,: C 55.04, H
3.51,N 17.97; found C 55.31, H 3.34, N 18.21.

3.3 BirttAEEMEN
H bR S5t Cde25B F PTP1B Fr4 i) 355 1 07 ik 5
I8 7 1R RS2 SCHR 34,3517

% Bi# Bl (Supporting Information) FT A 37 [A] f4F
HFREL A IR A1 TH NMR 3. S8 pP BT LA 3 A
AT 3k (http://sioc-journal.cn/)_F T %K.
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