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E TR B/ - R REL R IT E IR & RO
Cdc25B/PTP1B HIHl5E M IFM
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CHERER RGBT BREZATES.O AYMAERESARRE L 201203)

WE  GHT — RPHRL0 ST e ) B/ BRI BE AT, R IR, "H NMR. °C NMR FIG & 5 #rit ik 4T
T MR, VN T BEMEAYIRT Cde25B A1 PTPIB MG, 118 T HEMSIEMEINR R, SRR R, Ko
HAsL &% Cdc25B Al PTPIB R RIAFHIHIETE. Hodr, 1,5-XU[(9-7%3E-3-HE M 38 WV HF 3 ) A QR B e (4d) %o
Cdc25B FMHIE PR R, 1Cso 9(0.23£0.02) pg/mL. 1,5-XX[(9- £ FE-3-H M) 7 FF 56 1Bt A UBik I i (4a) % PTP1B [ 4101
WS R, ICso (1.000.16) pg/mL. %t HARLEY) 4a F1 4d BEAT 214 0T 70 RIS B2 B FRAG(DFT) HHEE, 45 R,
Hbrfb &4 4d A1 da 43 HIEENE] T Cdc25B A1 PTPIB B 135 A7 55 XI5, 7 75 A F 1 35 2 AN B T o R o e e [,
KB BRACHRIENE, MRWE; SR Cde25B 1 PTPIB #IHI51); 4> 7% 4% DFT iH5

Synthesis and Cdc25B/PTP1B Inhibitory Activity Evaluation of Novel
Carbazole-Based Mono-/Bis-thiocarbohydrazone Derivatives
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Abstract A series of novel carbazole-based mono-/bis-thiocarbohydrazone derivatives were synthesized. Their structures
were characterized by IR, '"H NMR, *C NMR spectra and elemental analysis. The inhibitory activities of the target compounds
against Cdc25B/PTP1B were evaluated, and the relationship between structure and activity was discussed. The results showed
that most of the target compounds had good inhibitory activity against Cdc25B and PTP1B. Among them,
1,5-bis[(9-pentyl-3-carbazolyl)methylene]thiocarbohydrazone (4d) had the highest inhibitory activity against Cdc25B with
1C50=(0.23£0.02) pg/mL, and 1,5-bis[(9-ethyl-3-carbazolyl)methylene]thiocarbohydrazone (4a) had the highest inhibitory
activity against PTP1B with IC5,=(1.00%0.16) pg/mL. Molecular docking and density functional theory (DFT) calculations
of the target compounds 4a and 4d were performed. Molecular docking results indicated that the target compounds 4d and 4a
entered the active sites of Cdc25B and PTP1B enzymes, respectively, and thiocarbohydrazone and carbazole groups play the
importent role of activity.

Keywords thiocarbohydrazone; carbazole; synthesis; Cdc25B and PTP1B inhibitor; molecular docking; DFT calculations
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FEATAEM A HUED L PUbERREL BoREY. bt
B IR A 2 R A e, IR 51 T AT
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KEHFFRE R, HMCz) K HLATAEYEA B
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e T T B A E0E 7 N R BT A R
Kz —. 2017 4, RESHREESIEG SRR, &
BR8P RAE 7 ANWERIS RadE, A8 i Jm i 1)
N368 77, i [FAE T T R T 5 K i) 1/418, i BR
i DA ey IR R =5 B AE NS PR, AV 2 E
FERCRE. 2- TR0 PR B Ao WL, 240 o 4 thE S0 IR 995 5 461
B 90%, HATtH A B 4.22 1285, Wiit$] 2035
FERINE 5.9 /20 ERBY Hk, TFR B RSUE AU
PRIR W)+ b BE
EAMRAREREE(PTPs) & — N KK G, ©id
T R A AT e IR B v o R R ], ER LBl P A
AR Z FRIE. A PTPs K, i 2R
N 25 WEFREF(Cdc25A. Cde25B Al Cde25C W), &N
A2 A 4 1) RO R R, 0K sl A O 2 4 i A
. I SRR (1) e 0 RN g MR AR AR B A T 52 B PR AK 1A
B KB FTUEW, Cde25B 76 N K% Rl ik & id
FILM, Cde25B TR —N B B E VAT HE P B
SRIEAERIT I T —48 Cde25B #7743, Horp— il
WEBR AR, (Al TAY MR8, XS &5k
Wt — B I RPY. kA U BT R & R 2S5
A BRI Cde25B #ilFF, DA — B K b 7).
EAMRE L BEEREY 1B (PTP1B)Z PTPs K H il —
T, RS EAERGE AR, S5

HoN NJ\N,NHZ
|1| |1| Pharmacophore
hybridization
N
|
R

FZAR, JE SR ZREYI(IRS-1 A IRS-2)H1Y8 2 5244 ()
FERRALEC. PTPIB & 2 Ul R AIE I AT Rh 7 e
BT8R AR 22 3 g 3 O 3 R T 4 R R B
i T 2R R PTPIB M5, SR, IR
FHOE PTPIB 7 1 A AT IRAEALE 1), e o R 0
2 Bk B AR 245080 )1 2P0 Rk, FFR =
0 BEIEH/NG PTPIB #0157, DUERE—DHF k2 Y
W PR IpE R R R R 6T 245,

BT BIRESL, ST FHRAE S A HURE R 5 T A
B R AN E R SR B . i T AR B 1 1 7 1Y
Cdc25B I PTP1B il 7, 7677 {78 TAESEmf P04,
ARG M7 SR, K 5 13- 2 BRIk
[ 24 5 T B 3 T THE A 1) B8 —/ - AR B B e AT A=, I
P H bRtk &40%F Cde25B F1 PTPIB NG . H s
WA AR E 1 FR, A RGeS 2R L Scheme 1.
1 ZR5TR
1.1 BEHRUEMNERK

DA MR IE SRR BT IR A R, & N-e 55 4k A0 H ik
B B T R AR O-JE SE IR (1) RN 9ot IR Mk -3- i
(2). 13- EMM 5EREM 2 1748 5 =N, 53T H
FRAAEY) 3 A1 4 (Scheme 1).

1.2 BiritE4 3 1 4 NERHE
1.2.1 IR %

HEEAEY 3 1) IR FdEvT A, /£ 3391~3398,
3283~3294, 3207~3245 F13136~3186 cm ' &b H I
W N—H [ g dRam Ui, /5 3048~3051 ecm ' 4k
H LU AN C—H AR AR IR BN RS 7E 2850~
2895 Fl1 2954~2975 cm ' Ab H B A AT C—H i
GBI, 7E 1626~1672 cm ' Ab H I BRI Hy
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Figure 1 Design stratery of target compounds 3 and 4
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N
H H
1 mmol

2(2 mmol
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CN
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R = C,Hs (a), n-C3Hy (b), n-C4Hg (), n-CsH14 (d), n-CeHa3 (e), n-C7H1s (f), n-CgH47 (9)

B 1

HARL & 3 A 4 (14 Bk 26

Scheme 1 Synthetic routes of target compounds 3 and 4

C=N K gE IR IE; 7E 1600, 1500, 1470 cm ' £ A4
HE T PR 55 U A 2 A R 4 iR B IR A 0 AE 1528 ~
1542 cm ' Ak H B TE RIS N—H 193 #iR sk
U 7E 1272 om™ ' Kb HYEI AR A 2 A R (R IR IR C—N
{RAEARENRUST I, 7E 1235~1249 cm™ ' &b HLA 981G N
C=S FIRARHR BN .

B ARG 4 11 IR BE vl A1, 78 3246~3289 F
3131~3188 cm ' AbH BTSN N—H H 45 IR0
U; {F 3046~3050 cm ' AbH LN AERT C—H 1)
YGRS, 7 2853~2868 A1 2923~2973 cm ™' &b
PR C—H MR4a IR g, £ 1626~
1670 cm™' A FLHIIE N C=N [R{HFEIRBHR g, 1F
1600, 1490, 1470 cm ' & A7 Hi B A 5 06 S 2 A B B4 4
PRENW I, 76 1529~1536 cm ' Ak HY I 58 9 0%
N—H K& iR E; £ 1213~1271 ecm ' AbHEL
(gl C—N PRSI ILIE; 7 1235~1246 cm '
b IR R BRIy C =S AR 4E 4R B i,

N—H, C=N, C=S gz il bl Jz N—H %
PRSI US IE F H B, JERHRE T C =0 4R IR 3 RS
(IS %, WIAGAER B Ak &4 3 F1 4 FIZ5 H4 IEH.

1.2.2 'HNMR i#

Hir LAY 3 AT REAEEFRIRFIIIR(A A1 B)F AL
H(Scheme 2), W% H LAY 3 () 'H NMR i A 41, H,
I H, a@w%émzmaﬂ ﬁﬁu HirL &9 3 2 LLEEIR
(A W B RIARAFAE. X %'ﬁzﬁmm& 1—=KL.

HERLEY 3 1 1H NMR #0501, /1K o
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Scheme 2 Structural determination of target compound 3
11.41~11.43 HIM RGN NH, PI5RFRIE; £ 6
9.75~9.77 HILHIHIEN NH, 15T WU, £ 5
8.62~8.63 HILAHIEAN CH=N K T WIg; 7
07.24~8.21 HILATIE A MRIEER b5+ i, 7€ 6
4.89~4.90 HILHIRIESR NH, 095 T Wi, 78 6
0.79~4.46  Hi I (1708 Ay HE PR A o 46 114 5 W WA U
UERH HARL &4 3 451 1.

FRYESCHR[43, 44]0T %0, W-BRARBREEFE AT A= 9042 LA
SR GE I RIZAE), BN Scheme 3 HI4EH A, WA
N—H {L2 08— W HARL A4 4 1) 'H NMR %
KIL, IR AROC T HIRE, % N—H. CH=N
DLJCHREER R e B3 2, X Bisfb &4
4 [ EEF AT RRIF). AR SCHR[45, 46171 A1, EX-ifR
BRI B, KT RZE(C=N)Z L E JUf[ 744
ISR, Fik, HEsEY) 4 ZLLE JUT SRk
FERAEAER, BT N—C(S)fEi e, S > N—H
FHXS T C=S XU ALE R —Ml(Scheme 3 H1 {14514 B), H
o NH, H 1) H, BB R T 701 S, {8743 NH, 8 NH,
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STHARMEEY) 4 1) 'TH NMR 51015 ST 7 A
J&. 7€ 6 11.76~11.83 £ 11.54~11.57 HIW IS 55 2

43 28 NH, FI NH, (1) 5T 1RSI 7E 6 8.82~8.84 Al
8.66~8.69 HI LKA YL HLIE 5 I8 CH'=N(Hy)
CH=N(Hy) I T WU 7F 6 8.47~8.48 F18.34~8.36
H IR PR AN BE B 4y 3l DR R B (C2) 3F B Cz-Hy
Cz-Hy T, 76 6 8.25~8.26 HBLIKIXUIE N Cz-H,
FRY R TR LI, 7E 0 8.00~8.07 AT 7.97~8.00 Hi I
AT B 53 73 N Cz-Hy M Cz-H,y BT IR £ 7.70~
7.73 LA A Cz-Hs I IR IS, 7E 5 7.64~7.67
LIRS Cz-Hy 15T, 7E 6 7.50~7.51 H
YL =N Cz-Hy PRI, 76 6 7.27~7.28
UL = E U8 Cz-He BT, 75 6 0.81~4.50 H
PP A R R BRI o S (1 5 I A 0. IR H RR Ak
Y 4 IS5 R IER.

1.2.3 "“CNMR

MBS 3 1 PC NMR #0401, 7E1%8 oc
176.43~177.93 HILHIESN C=S BB, 7E X%
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TE dc 109.97~142.91 AbH AU IEEER_F [R5 TR A
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B (PRI A 0.
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g, XEHT N JEFRUURHE HBTEL, sthigt g ok,
ey B ol 5. B B ARE A 4 () PC NMR A &0, 7
%37 dc 173.95~175.91 ML C=S KRR IE;
TE 0c 141.23~151.79 F1140.57~146.72 H B ) 55 1) 56 HL
I 7351y CH=N 1 CH=N [, 7E o 109.70~
143.07 HIL IR BRI g, fEILIXTE], 7E
Oc 124.15~127.81 A1 119.81~123.01 H I A 59 1 55 41
U; 7E Sc 11.32~44.33 HILIE A HMEER b e BLBE 1 f
W i e

5 FiR IR, "H NMR A1 °C NMR ¥ 2047 7] %01,
HArLEY) 3 fil 4 O & ek, S5 1.

1.3 BfrLE1 3 # 4 BEYEEHR

I SRR N 5T e S K B DA B
IR IR EH, AT — R T R B/ - B A R
FEIRATAY) 3 A0 4, DUMETEOY H X Cde25B/PTP1B 4l
FETE LR R, A& 3 1 4 X Cde25B Fl
PTP1B il 755 14 Fry i e 45 1 L3 1.

R 1 seiegs Fonr s, Rt Bistb &4 3
Fra b, BRT 3a.3d fil 3e 4b, $5%F Cde25B HAA R =1
MHENEM, IMHIFEN 79.87%~99.46%, Hib&W 4d
Xf Cdc25B 0 il v 1 % =i, 1Cso A 2M(0.23 £0.02)
pg/mL. il B Artb & 4035% PTP1B BA B s 4l
FEE, HIEA 53.09%~93.33%, HA1b&Y) 4a XF
PTPIB 4G EF &, 1Cs0=(1.001+0.16) pg/mL. L
AW 4a F 4g IS TE[ICso=(1.024+0.11) ug/mL]}¥&ET+
FH A XF R 2590 55 U R BR[1Cs0=(1.13+0.07) pg/mL], 14
AW 4d 5 TE[1Cso=(1.26 +0.02) pg/mL] 5 PH % FE 24
YA, EAERNZ, (EY) 3¢, 31, 3g, 4a L 4c~4g
X Cde25B H1 PTP1B ¥ H A 8w g, Hdih &
W) 4d IV

WS SIEER SRR, PRI N R Ede
FLBE I XN Cde25B MG AT 52 M. 7 BT A Qe I
FEfTAY) 3a~3g b, KEEILAWNIEYE & T RE 10
PE3g A1 36). TAEXN - ACIRBE AT AEY) 4a~4ag ,
SR PR AL A TE R R (4d A de).

FANE I E FR AL A R IR R S H
PTP1B MG TE. BURPE-BRARER AT A 4 (195
P T B R -BRABR LR AT AR 3. MRMEER R N R T
R E RN PTPIB (HHNEM:. EEY)
3a~3g W, FEEEDIEEQGa)m T KEE AP
PE@Bb~3g). fEILEY) 4a—~4g |, B KEE 1L
EWIEPEE S (4a, 4d).
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Table 1 Inhibitory activities of target compounds 3 and 4 against Cdc25B and PTP1B
Compd. R _ Cdc25B* _ _ PTP1B’ _
Inhibition/% at 20 pg/mL 1Cso/(ngemL ) Inhibition/% at 20 pg/mL 1Cs¢/(ngemL )

3a C,H; 33.41x2.72 — 82.52+8.84 3.09+0.03

3b n-C;H; ND! ND ND ND

3c n-C4Hy 79.87+2.04 0.78£0.13 92.62£2.79 3.48+0.21

3d n-CsHy, 14.8619.81 — 53.09+5.47 7.22+1.41

3e n-CgHi3 17.81£2.27 — 75.491+3.45 42510.38

3f n-C;H;s 94.58+0.61 1.46£0.16 90.54£0.12 5.75+0.26

3g n-CgHy; 99.4610.12 0.6310.04 93.05£0.97 4.2310.77

4a C,H; 93.00+1.18 1.91£0.08 78.02+0.50 1.00x0.16

4b n-C;H; ND ND ND ND

4c n-C4Hy 86.47+2.54 2.13£0.87 74.8115.90 1.58%0.07

4d n-CsHy, 96.97+1.20 0.23£0.02 90.87£1.07 1.2610.02

4e n-CgHi3 89.51+3.56 0.26£0.00 93.33+1.89 1.5210.32

4f n-C;H;s 95.451+0.01 0.77£0.05 82.29+1.56 2.9310.16

4g n-CgHy; 98.01+0.09 0.6410.02 83.63+3.41 1.02£0.11

“ Positive control: Na;VOy, ICso=(0.57 2 0.11) pmol/L. ® Positive control: oleanolic acid, ICso=(1.13+0.07) pg/mL. ¢ —’: Not calculated, because the inhibition

rate is less than 50%. ¢ “ND’: Not tested.

PTP1B #fil7E AT 78 B A1 iR W SCRRARIE.
1.4 BEpHHE

141 TR

N TR BARMEA Y5 Cdc25B/PTP1B i 45 4 1
3, FIH Dockingserver #fF, iEFEX} Cdc25B/PTPIB I
HE LB AT 0 B AR S Y 4d A da HEAT T 20 T XHERT AT,
HirL &%) 4d 1 4a 5 Cdc25B (PDB ID: 1QBO)A!
PTP1B (PDB ID: INNY)# 4 F X85 R ILKE 2, 3 Fik
2,3.

HE 2 f15€ 2 TRLEH, BAshE4 4d DL U 245
AZF|T Cde25B B i EAL S 1T Xk, 5 Cde25B BEE
B E KA, AR ERE(—15.25 kI/mol).
1E 4d Y, BARHRIBE IR EE ) PUANSZUR 5 BA S — AN e
W RE T 0 5 Z LR TR HE ASN422, ASP448 I
GLU433 JERL T 5 NEEE, HA NHC(S)NH ‘B 42 1) #
MNRR T 5 A SRR IR FE TV B 1) U R A R(0.269 F
0.292 nm). M4, C=S HRIBRIE 7. HRBEER K Ho e B g
(IR S5 T3 A7 AE 25 B /K AE FH; NHC(S)NH B 28 (&5
TIRAFEEWEAER; HMIRIEFEE o (EFGER 2).
EHE T DL H, R PR VE A 2 R A A e Tk e R v e
.
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HE 3 fIZ 3 AT LLEH, BARLEY) 4a DL U B3
AZE| T PTPIB EgiEPEAL i 0647, 5 PTPIB B
REMNEEY), BAEREI4EHE(—22.09 kJ/mol). 1E
da , BRACBRBERZSE I 3 NEUE T ANEE T
Bl 5 R ILER LI LEU204, SER205, PRO206 /L T 5 4
2, HH NHC(S)NH B2 — AN AR FIN(D]SE
BEPR TR LT B P S5 58 2 55 K (0.253 nm). UB Ak, HmE
IR T Ay T B iR I AFAE A B EFHGR 3). Hkn]
DUE H, SIS AR A I 32 B AR AR AR A 2 141
1.42 Mulliken /& -F ©.47 547

165 B far 0 A 0 B T 1 50, Mulliken JRF
T (MAC)EEHE 2 X EEMEM, KA MAC v LLE W
A S 9 T i TR R T HE 2 ] A X
Cdc25B/PTP1B BA B AEIIHNEVEN Hirib &) 4d F
da SEUARER AR S5 580, R Gaussian 09 #fF, 7E
HF/3-21G #41 Eit5 7 4d A1 4a () Mulliken J& 7 FEL 7
(MAC)7 A1, THEZEFILE 4 Fi1's5.

FH B 4 W], 4d 1697 AR Ay o B R PERRA B I s 2
F I N(23)FINQR7) PSRRI N(S 1) FIN(S8) |,
fr 435 N(23) —0.650e, N(27) —0.656e, N(51)
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Figure 2 Docking result of compound 4d with Cdc25B enzyme (A) and key residues in binding site surrounding 4d (B)

#2 HisMLEY 4d 5 Cde25B 15 FxtHes R
Table 2 Molecular docking result of compound 4d with Cdc25B (PDB ID:1QB0)

Est. free energy No. of H-bond Hydrophobic Polar Pi—Pi

f binding/

pahe 1ng H-bond Bond Length/ Bond Length/ Bond Length/nm Bond Lengthy
(kJemol ™" nm nm nm

C(30)—PRO429 0.385
C(31)—PRO429 0.353
C(32)—PR0O429 0.378 o C(8)—TYR432 0.341
C(16)—PRO429 0.332 H@)—ASP448 = 0.220 C(9)—TYR432 0.364
C(21)—PRO429 0.335
C(1)—LEU443  0.384

N(5)—GLU433 0.316
N(1)—ASN422 0.269
—15.27 5 N(4)—ASN422 0.326
N(2)—ASP448 0.292
N(3)—ASP448 0.329

(A)

B3 L& 4a 55 PTPIB MERIXT 45 (A [ da T4 &5 00 s BB FE(B)
Figure 3 Docking result of compound 4a with PTP1B enzyme (A) and key residues in binding site surrounding 4a (B)

£3 HIMLEY 42 5 PTPIB 15 T H45 1
Table 3 Molecular docking result of compound 4a with PTP1B (PDB ID:1INNY)

E‘st. free energy ?lf No. of H-bond H-bond Hydrophobic
binding/(kJemol ) Bond Length/nm Bond Length/nm
N(2)—LEU204 0.272
N(1)—SER205 0.253 C(18)—PR0O206 0.342
—22.09 5 N(1)—HIS208 0.299 C(2)—PRO206 0.375
N(4)—HIS208 0.285 C(9)—PRO210 0.345
H(2)—PRO206 0.338
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Figure 4 Optimized structure and Mulliken charge distribution of compound 4d
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Figure 5 Optimized structure and Mulliken charge distribution of compound 4a

—0.902¢ 1 N(58) —0.737¢; 1F Hifiif 1= BLAE Fp 7E A Qs
Bk FE ) H(24) A H(28) L, M2 5~ H(24)
+0.335¢ Al H(28) +0.435¢, ‘EAi1 ] fig 5 = Ll hk 3k
TE R E AR, XSRS R (R )T TFRE
ZER(R 2)— L

HI ] 5 AT, da f 67 H A 3 BEAE HR 7R BRI I i 2

FH T N(23)R1 E N7 PRI N(51)FI N(59) 5
T b, BB N@3) —0.371e, N(27) —0.360e,
N(51) —0.638¢ Al N(59) —0.638¢; IF Hifif T E A7
RACH LI B0 H(24)F1 HRS)JE T L, #HAio5A
H(24) +0.278¢ 1 H(28) +0.277¢, ‘&A1 nl e 5 5
BRI R Y RS B A, X SR s 4 B(® DAy
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TR RER 3)— 3L
1.43 MEP 4

4 F R H A (MEP) B a] (R Bk & W K SE A% AL FLAL
B, M e &b SE AR EAE ik s B, 78
MEP B, 208 S IX A IE bR X, 15 (S X R 5
B PR TR XA, R Multiwtn #04F, 76 HF/3-21G %
HEHET BAREEY) 4d A1 4a () MEP. B 6 Al 7
M EEE R mT A, HAMEAY) 4d F1 da (07 B 3A R
EX I EZEERE C=S FHRE ML, HMEDHH
—2.41 f1—2.16 eV, XFHZ XML S SR 74 HAE
HTE A, X — 45150 FXHGR 2, 3)s Mulliken H
i (B 4, S)yTH R DR SR 45 R (R 1) —EL

2 Zhig
ERLT 14 T I ) - - BR A BRI

4 3a~3g Fl da~4g, VPO T HXF Cdc25B/PTPIB (1)
FHEE, R T AW EIEER SR, SLIGEE R K,
KBS HFpb & 4% Cde25B 1 PTP1B FE 8 H K 440
FITEE, Hra b &4 4d Xt Cde25B (R e e, ICso
“H(0.2340.02) ug/mL; tbA4) 4a XF PTPIB frIH0 65 1t
B, ICso = (1.00 = 0.16) pg/mL. % #¥ X Cdc25B/
PTP1B #filyE M d5 e (1) B AR AL &4 4d Fil 4a 3047 7575
FEWE T e DFT tH&E. 2 TR R R R, Bisfts
) 4d F1 4a 437533 N B T Cdc25B F1 PTP1B g I35 47
R, i SR A AR SR KA men S5 E
TERTERC T R IR A, &SR B 3 B AR
T S A e L (4] BT B ) B bR A G W A T LR )
Cdc25B/PTP1B il F], FEPUHE PR AP 77 T B AW
TE [ R ANME.

2]

B 6 4d iy TEmA

Figure 6 Molecular electrostatic potential of compound 4d

B 7 4dafnTEHSE

Figure 7 Molecular electrostatic potential of compound 4a
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3 LS
3.1 X5

X-5 0RO I E AR BT R & R E); 18
TENSOR 27 %! FT-IR Z4MG#EAL, KBr JE ) & E
BRUKER 500 MHz/Varian INOVA 400 MHz ¥ iz 3 4R1X,
DMSO-ds N, TMS AWFR; fEE Elementar 2 &
Vario EL B4JC M. BRI R 44t
3.2 FEMLEYIHIE AL

R S 1 R0 2 16 O 1R 225 SCRRIS 111
TR K.
3.3 BiHEY3IHER

A AT 50 mL = 0 1 mmol Hla){RiL &
Y2 Ff 10 mL . =R, fRER S SEmE,
IFa) J52 82 IR 5 0 R S KBS BR 4k 2 4 FE 0.5 h, SRJE T IR
BRI 1 mmol 1,3- & MR, £ 110 CF k]
WS he RMNERE, KB HIHER, g,
F DMF #4585, T3PS 2 Hirea9) 3.

1-[(9- 2,33 - ) I FHY 6 1 A R B B i (3a): 2R 4%
ERDIR A, P2 % 88.3%. mp. 218.7~219.2 C; 'H
NMR (500 MHz, DMSO-d;) d: 11.42 (s, 1H, NH,), 9.77 (s,
1H, NH,), 8.63 (s, |H, CH=N), 8.21 (d, J=8.5 Hz, 1H,
Cz-H,), 8.205 (s, 1H, Cz-Hy), 7.99 (dd, J=8.5, 1.0 Hz, 1H,
Cz-Hs), 7.63 (d, J=8.5 Hz, 2H, Cz-H,, Hy), 7.48 (td, J=
7.5, 0.5 Hz, 1H, Cz-H,), 7.25 (t, J=7.5 Hz, 1H, Cz-Hy),
4.89 (s, 2H, NH,), 4.46 (q, J=7.2 Hz, 2H, NCH,), 1.32 (t,
J=17.0 Hz, 3H, CH;); “C NMR (DMSO-d;, 125 MHz)
177.90 (C=S), 145.50 (CH=N), 142.40, 141.90, 128.02,
127.16, 127.11, 124.31, 124.15, 122.45, 122.01, 121.14,
111.28, 111.12, 39.01 (NCH,), 15.57 (CH;); IR (KBr) v:
3397, 3283, 3221, 3051, 2954, 2872, 1626, 1598, 1532,
1494, 1477, 1272, 1249 ¢cm '. Anal. caled for C,4H;;N5S:
C 61.71, H 5.50, N 22.49; found C 61.94, H 5.68, N 22.24.

1-[(9- TR J2E-3- IR 1 35 ) W H 6 ) B A R B BE /R (3b): K (7
KOIR K, 722 84.5%. m.p. 224.7~225.1 “C; '"H NMR
(500 MHz, DMSO-dy) 6: 11.41 (s, 1H, NH,), 9.76 (s, 1H,
NH,), 8.62 (s, IH, CH=N), 8.21 (d, J=8.5 Hz, 1H,
Cz-H,), 8.18 (s, 1H, Cz-Hy), 7.97 (d, J=9.0, 1.0 Hz, 1H,
Cz-Hs), 7.63 (d, J=8.5 Hz, 2H, Cz-H,, Hy), 7.48 (t, J=17.5
Hz, 1H, Cz-H;), 7.24 (t, J=7.5 Hz, 1H, Cz-Hy), 4.88 (s,
2H, NH,), 4.39 (t, J=6.8 Hz, 2H, NCH,), 1.75~1.89 (m,
2H, NCH,CH,), 1.32 (t, J=7.0 Hz, 3H, CH;); °C NMR
(DMSO-ds, 100 MHz) 0: 176.43 (C=S), 143.93 (CH=N),
141.55, 141.03, 126.55, 125.71, 125.68, 122.73, 122.60,
120.99, 120.57, 119.68, 110.14, 109.97, 44.29 (NCH,),
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22.36, 11.81 (CH;); IR (KBr) v: 3285, 3136, 3050, 2973,
2850, 1630, 1598, 1540, 1498, 1475, 1235 cm '. Anal.
caled for C7H9NsS: C 62.74, H 5.88, N 21.52; found C
62.55,H5.67,N 21.67.

1-[(9-T Z-3- I ) M7 H L T BRAR B BE % (3e): AR 4%
kDR SR, P2 86.6%. mp. 223.9~2242 C; 'H
NMR (500 MHz, DMSO-dg) d: 11.42 (s, 1H, NH,), 9.76 (s,
1H, NH,), 8.63 (s, 1H, CH=N), 8.21 (d, J=8.5 Hz, 1H,
Cz-H,), 8.20 (s, 1H, Cz-H,), 7.98 (dd, J=8.5, 1.5 Hz, 1H,
Cz-Hs), 7.62 (d, J=8.5 Hz, 2H, Cz-H,, Hy), 7.48 (td, J=
7.8, 1.0 Hz, 1H, Cz-H;), 7.24 (t, J=7.5 Hz, 1H, Cz-Hy),
4.90 (s, 2H, NH,), 4.41 (t, J=7.0 Hz, 2H, NCH,), 1.64~
1.87 (m, 2H, NCH,CH,), 1.18~1.41 (m, 2H, NCH,CH,-
CH,), 0.87 (t, J=7.5 Hz, 3H, CH;); *C NMR (DMSO-d,
125 MHz) &: 177.93 (C=S), 145.39 (CH=N), 142.90,
142.38, 127.96, 127.14, 127.11, 124.20, 124.06, 122.40,
121.95, 121.09, 111.48, 111.31, 44.05 (NCH,), 32.59,
21.63, 15.57 (CHs); IR (KBr) v: 3394, 3294, 3245, 3186,
3048, 2975, 2895, 1672, 1626, 1598, 1542, 1501, 1491,
1473, 1272, 1236 cm ' Anal. caled for CsH,NsS: C
63.69, H 6.24, N 20.63; found C 63.45, H 6.07, N 20.37.

1-[(9- /3¢ F5 -3 - W 35 ) W7 FR R | B A R e i (3dD): K 4%
RDIR S A, P23 85.8%. m.p. 222.5~222.9 C; 'H
NMR (500 MHz, DMSO-d;) d: 11.42 (s, 1H, NH,), 9.77 (s,
1H, NHy), 8.63 (s, 1H, CH=N), 8.21 (d, J=7.0 Hz, 1H,
Cz-H,), 8.205 (s, 1H, Cz-H,), 7.98 (dd, J=8.5, 1.0 Hz, 1H,
Cz-Hs), 7.61 (d, J=9.0 Hz, 2H, Cz-H,, Hy), 7.48 (td, J=
7.8, 1.0 Hz, 1H, Cz-H,), 7.24 (t, J=7.3 Hz, 1H, Cz-Hy),
4.90 (s, 2H, NH,), 4.40 (t, J=7.0 Hz, 2H, NCH,), 1.63~
1.92 (m, 2H, NCH,CH,), 1.13~1.38 (m, 4H, NCH,CH,-
(CH,),), 0.80 (t, J=6.8 Hz, 3H, CH;); *C NMR (DMSO-
ds, 125 MHz) d: 177.91 (C=S), 145.53 (CH=N), 142.90,
14237, 127.99, 127.13, 127.05, 124.20, 124.03, 122.38,
121.93, 121.11, 111.43, 111.28, 4422 (NCH,), 30.47,
30.09, 23.74, 15.66 (CHs); IR (KBr) v: 3391, 3290, 3242,
3186, 3142, 3048, 2972, 2872, 1670, 1629, 1598, 1542,
1501, 1491, 1473, 1272, 1235 cm~'. Anal. caled for
CioH23NsS: C 64.56, H 6.56, N 19.81; found C 64.76, H
6.70, N 19.93.

1-[(9- L -3- I W ) 7 PR 6 T ARt A B It e (Be): 4%
kR AR, P2 F 86.2%. mp. 2144~2150 C; 'H
NMR (500 MHz, DMSO-d;) d: 11.43 (s, 1H, NH,), 9.77 (s,
1H, NHy), 8.63 (s, 1H, CH=N), 8.21 (d, J=7.0 Hz, 1H,
Cz-H,), 8.205 (s, 1H, Cz-H,), 7.98 (dd, J=8.5, 1.0 Hz, 1H,
Cz-Hs), 7.61 (d, J=8.5 Hz, 1H, Cz-H,), 7.60 (d, J=8.5
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Hz, 1H, Cz-Hy), 7.48 (td, J=7.6, 0.8 Hz, 1H, Cz-H;), 7.24
(t, J=7.5 Hz, 1H, Cz-Hy), 4.90 (s, 2H, NH,), 4.39 (t, J=
7.0 Hz, 2H, NCH,), 1.57~1.91 (m, 2H, NCH,CH,),
1.10~1.35 (m, 6H, NCH,CH,(CH,)3), 0.79 (t, J=7.0 Hz,
3H, CH;); *C NMR (DMSO-d,, 125 MHz) d: 177.93 (C=
S), 145.52 (CH=N), 142.91, 142.37, 127.96, 127.11,
127.07, 124.20, 124.05, 122.39, 121.97, 121.09, 111.44,
111.29, 44.25 (NCH,), 32.80, 30.34, 27.95, 23.84, 15.65
(CHj); IR (KBr) v: 3391, 3287, 3172, 3048, 2954, 2858,
1639, 1598, 1528, 1491, 1473, 1272, 1241 cm . Anal.
calced for C,0HysNsS: C 65.36, H 6.86, N 19.06; found C
65.64,H6.61,N 19.25.

1-[(9- 5% J=-3- e P ) IV R 6 1 B AR B O (36): v 2
kR SR, P52 84.9%. mp. 212.7~2132 C; 'H
NMR (500 MHz, DMSO-d;) d: 11.41 (s, 1H, NH,), 9.76 (s,
1H, NH,), 8.62 (s, 1H, CH=N), 8.21 (d, J=8.5 Hz, 1H,
Cz-H,), 8.20 (s, 1H, Cz-H,), 7.98 (d, J=8.5 Hz, 1H,
Cz-Hs), 7.61 (d, J=8.5 Hz, 2H, Cz-H,, Hy), 7.47 (t, J=7.8
Hz, 1H, Cz-H;), 7.24 (t, J=7.3 Hz, 1H, Cz-Hy), 4.89 (s,
2H, NH,), 4.40 (t, J=6.8 Hz, 2H, NCH,), 1.62~1.91 (m,
2H, NCH,CH,), 1.00~1.40 (m, 8H, NCH,CH,(CH,),),
0.80 (t, J=7.0Hz, 3H, CH;); *C NMR (DMSO-d, 125
MHz) d: 177.87 (C=S), 145.53 (CH=N), 142.90, 142.36,
127.98, 127.11, 127.04, 124.18, 124.03, 122.37, 121.93,
121.10, 111.45, 111.29, 44.24 (NCH,), 33.02, 30.37, 30.26,
28.27, 23.80, 15.70(CHs); IR (KBr) v: 3398, 3290, 3242,
3186, 3153, 3048, 2972, 2870, 1671, 1626, 1595, 1542,
1501, 1491, 1470, 1460, 1272, 1235 cm ™ '. Anal. calcd for
C, Hy7NsS: C 66.11, H 7.13, N 18.36; found C 66.37, H
6.90, N 18.20.

1-[(9-3F HE-3- 5 W7 A 6 1 AR B = (Bg): T 4%
kR SR, P52 87.7%. mp. 213.1~2138 C; 'H
NMR (500 MHz, DMSO-d;) d: 11.41 (s, 1H, NH,), 9.75 (s,
1H, NH,), 8.62 (s, 1H, CH=N), 8.21 (d, J=8.5 Hz, 1H,
Cz-H,), 8.20 (s, 1H, Cz-H,), 7.98 (d, J=8.5 Hz, 1H,
Cz-Hs), 7.61 (d, J=8.5 Hz, 2H, Cz-H,,Hy), 7.47 (t, J=7.8
Hz, 1H, Cz-H;), 7.24 (t, J=7.3 Hz, 1H, Cz-Hy), 4.89 (s,
2H, NH,), 4.40 (t, J=7.0 Hz, 2H, NCH,), 1.62~1.91 (m,
2H, NCH,CH,), 1.00~1.40 (m, 10H, NCH,CH,(CH,)s),
0.80 (t, J=7.0 Hz, 3H, CH,); *C NMR (DMSO-d,, 125
MHz) d: 177.91 (C=S), 145.45 (CH=N), 142.90, 142.37,
127.95, 127.11, 127.08, 124.20, 124.06, 122.38, 121.94,
121.08, 111.44, 111.28, 44.25 (NCH,), 33.00, 30.57, 30.43,
30.36, 28.36, 23.85, 15.73 (CHs); IR (KBr) v: 3397, 3283,
3207, 3165, 3048, 2954, 2854, 1629, 1598, 1539, 1505,
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1491, 1477, 1272, 1249 cm . Anal. caled for CyH9N;S:
C 66.80,H 7.39, N 17.70; found C 66.93, H 7.59, N 17.53.

3.4 BHIFtEY4MER

AT 4514 50 mL = A I 1 mmol Hr{al4&fb &
Y2 f1 10 mL AR iR TR, FRREAR IS E,
IF1) Js2 7SR H IR D0 S 3 K B R 4k S HE 0.5 by SRS FEIA
A 0.5 mmol 1,3-—ZEmIK, /£ 110°CHRET
TEKENR 5 b OBESE AR, K28 R iA T, HiE,
F EtOH/H,O (V@ V=3 : 1)JREWPEEIED, 43R
TEIS 2 HARL A 4.

1,5-XU[(9- £, FE-3- I e I ) W HH 56 | B AR Bl B i (4
PO E AR R, 775 89.1%. m.p. 206.9~207.3 C; 'H
NMR (500 MHz, DMSO-d) &: 11.80 (s, 1H, NH,), 11.55
(s, 1H, NH,), 8.83 (s, IH, CH'=N), 8.68 (s, 1H, CH=N),
8.47 (s, 1H, Cz-Hy), 8.34 (s, 1H, Cz-Hy), 8.26 (d, J=8.0
Hz, 2H, Cz-H,X2), 8.07 (d, J=7.5 Hz, 1H, Cz-H;), 7.98
(d, J=7.5 Hz, 1H, Cz-H,), 7.72 (d, J=7.0 Hz, 2H, Cz-
HsX2), 7.67 (d, J=8.5 Hz, 2H, Cz-HgX2), 7.51 (t, J=7.5
Hz, 2H, Cz-H,X2), 7.28 (t, J=7.5 Hz, 2H, Cz-HsX2),
4.50 (q, J=7.0 Hz, 4H, NCH, X 2), 1.36 (t, J=7.0 Hz, 6H,
CH; X 2); *C NMR (DMSO-dq, 125 MHz) §: 175.90 (C=
S), 151.79 (CH=N), 146.72 (CH=N), 142.57, 141.93,
128.12, 126.00~127.73 (broad peak), 124.31, 124.07,
122.52, 121.74~122.83 (broad peak), 121.27, 111.36,
39.07 (NCH,), 15.61 (CH;); IR (KBr) v: 3283, 3151, 3048,
2923, 2854, 1626, 1595, 1532, 1492, 1470, 1245, 1235
ecm ', Anal. caled for CyHyNeS: C 72.07, H 5.46, N
16.27; found C 71.89, H 5.67, N 16.12.

1,5- X[ (9- A 525 -3- P I ) I HH 6 13 A R B BE % (4b) -
WO EAR R, 77 88.2%. m.p. 202.4~203.0 ‘C; 'H
NMR (500 MHz, DMSO-d) &: 11.83 (s, 1H, NH,), 11.57
(s, 1H, NH,), 8.84 (s, IH, CH'=N), 8.69 (s, 1H, CH=N),
8.47 (s, 1H, Cz-H,), 8.35 (s, 1H, Cz-Hy), 8.26 (d, J=7.5
Hz, 2H, Cz-H, X 2), 8.06 (d, J=8.0 Hz, 1H, Cz-H,), 7.97
(d, J=5.0 Hz, 1H, Cz-H,), 7.73 (d, J=6.5 Hz, 2H, Cz-
HsX2), 7.67 (d, J=8.0 Hz, 2H, Cz-HgX2), 7.51 (t, J=7.5
Hz, 2H, Cz-H,X2), 7.27 (t, J=7.3 Hz, 2H, Cz-HsX2),
448 (t, J=6.8 Hz, 4H, NCH,X2), 1.77~1.91 (m, 4H,
NCH,CH, X 2), 0.90 (t, J=7.3 Hz, 6H, CH;X2); “C
NMR (DMSO-ds, 100 MHz) 6: 173.95 (C=S), 141.23
(CH=N), 140.57 (CH=N), 141.23, 140.57, 126.15,
124.15~125.85 (broad peak), 122.23, 122.02, 120.54,
119.81 ~ 121.33 (broad peak), 119.31, 109.70, 43.86
(NCH,), 21.88, 11.32 (CH;); IR (KBr) v: 3289, 3246,
3188, 3159, 3046, 2973, 2868, 1670, 1627, 1594, 1533,
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1493, 1475, 1271, 1235 cm™". Anal. caled for C33H3NgS:
C 72.76, H 5.92, N 15.43; found C 73.04, H 5.81, N 15.67.

1,5-X[(9-T 23— w56 ) 37 6 AR AR B Bk e (de):
WO EAR R, 772 88.4%. mp. 180.1~180.4 C; 'H
NMR (500 MHz, DMSO-dy) d: 11.76 (s, 1H, NH,), 11.54
(s, 1H, NH,), 8.82 (s, 1H, CH'=N), 8.66 (s, 1H, CH=N),
8.48 (s, 1H, Cz-Hy), 8.35 (s, 1H, Cz-Hy), 8.25 (d, J=8.0
Hz, 2H, Cz-H,X2), 8.00 (d, J=8.0 Hz, 2H, Cz-H, X2),
7.70 (d, J=8.5 Hz, 2H, Cz-HsX2), 7.65 (d, J=8.0 Hz,
2H, Cz-Hg X 2), 7.50 (t, J=7.8 Hz, 2H, Cz-H; X 2), 7.27 (t,
J=17.5 Hz, 2H, Cz-H¢X2), 4.44 (t, J=7.0 Hz, 4H,
NCH, X2), 1.70~1.85 (m, 4H, NCH,CH,X2), 1.20~
1.40 (m, 4H, NCH,CH,CH, X 2), 0.90 (t, J=7.5 Hz, 6H,
CH;X2); °C NMR (DMSO-dg, 125 MHz) 6: 175.91 (C=
S), 151.77 (CH=N), 146.39 (CH=N), 143.07, 142.42,
128.07, 125.97 ~127.81 (broad peak), 124.19, 123.98,
122.46, 121.80~123.01 (broad peak), 121.22, 111.56,
44.11 (NCH,), 32.61, 21.65, 15.57 (CHs); IR (KBr) v:
3285, 3050, 2955, 2868, 1627, 1598, 1529, 1493, 1475,
1246, 1215 cm™ ', Anal. caled for C3sH3eNeS: C 73.39, H
6.34, N 14.67; found C 73.22, H 6.20, N 14.44.

1,5- X0 [(9- 1 FE -3- T M 56 ) S PP ) £ o T (4D
HOEAE AR, 72F 89.0%. mp. 155.7~156.3 C; 'H
NMR (500 MHz, DMSO-d) d: 11.81 (s, 1H, NH,), 11.55
(s, 1H, NH,), 8.82 (s, 1H, CH'=N), 8.67 (s, 1H, CH=N),
8.47 (s, 1H, Cz-Hy), 8.34(s, 1H, Cz-Hy), 8.26 (d, J=7.5
Hz, 2H, Cz-H,), 8.06 (d, J=7.0 Hz, 1H, Cz-H,), 7.97 (br,
s, 1H, Cz-H,), 7.71 (d, J=7.0 Hz, 2H, Cz-Hs), 7.65 (d, J=
8.5 Hz, 2H, Cz-Hy), 7.51 (t, J=7.5 Hz, 2H, Cz-H;), 7.21
(t, J=7.3 Hz, 2H, Cz-Hy), 4.44 (t, J=6.0 Hz, 4H, NCH, X
2), 1.70~1.90 (m, 4H, NCH,CH,X2), 1.10~1.50 (m,
8H, NCH,CH,(CH,), X 2), 0.82 (t, J=6.0 Hz, 6H, CH; X
2); *C NMR (DMSO-d,, 125 MHz) §: 175.87 (C=S),
151.79 (CH=N), 146.34 (CH=N), 143.07, 142.40,
128.09, 126.06 ~127.66 (broad peak), 124.17, 123.95,
122.40, 121.82~122.74 (broad peak), 121.23, 111.54,
44.29 (NCH,), 30.51, 30.11, 23.76, 15.70 (CH3); IR (KBr)
v: 3289, 3136, 3050, 2955, 2868, 1627, 1598, 1533, 1489,
1475, 1246, 1213 cm™'. Anal. caled for CiHyNeS: C
73.97, H 6.71, N 13.99; found C 73.70, H 6.96, N 14.18.

1,5-XU[(9- O 23 W 6 ) 37 FH 6 Bt AR B T i (de):
WO EER R, 77 87.9%. mp. 165.4~166.0 C; 'H
NMR (500 MHz, DMSO-dy) d: 11.82 (s, 1H, NH,), 11.56
(s, 1H, NH,), 8.83 (s, 1H, CH'=N), 8.68 (s, 1H, CH=N),
8.48 (s, 1H, Cz-Hy), 8.36 (s, 1H, Cz-Hy), 8.25 (d, J=7.0
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Hz, 2H, Cz-H,X2), 8.06 (d, J=7.5 Hz, 1H, Cz-H,), 7.98
(d, J=7.5 Hz, 1H, Cz-H,), 7.70 (d, J=7.5 Hz, 2H, Cz-
HsX2), 7.64 (d, J=8.5 Hz, 2H, Cz-Hg X 2), 7.50 (t, J=7.5
Hz, 2H, Cz-H,X?2), 7.27 (t, J=7.5 Hz, 2H, Cz-HX?2),
443 (t, J=6.8 Hz, 4H, NCH,X2), 1.70~1.90 (m, 4H,
NCH,CH, X2), 1.10~1.35 (m, 12H, NCH,CH,(CH,); X
2), 0.81 (t, J=7.0 Hz, 6H, CH; X 2); *C NMR (DMSO-d,,
125 MHz) 6: 175.91 (C=S), 151.63 (C'H=N), 146.42
(CH=N), 143.06, 142.40, 128.05, 125.91~127.58 (broad
peak), 124.19, 123.98, 122.44, 121.72~122.78 (broad
peak), 121.20, 111.52, 44.32 (NCH,), 32.82, 30.37, 27.99,
23.86, 15.66 (CHs); IR (KBr) v: 3284, 3139, 3048, 2925,
2853, 1627, 1598, 1533, 1489, 1471, 1235, 1213 cm "
Anal. calcd for C30HuNGS: C 74.49, H 7.05, N 13.36;
found C 74.71, H 6.92, N 13.20.

1,5-XU[(9- B 3 -3 -1 e I ) W FF 56 Tt A s ok e (41):
HOE AR, 77F 88.8%. m.p. 1424~142.7 'C; 'H
NMR (500 MHz, DMSO-d) §: 11.80 (s, 1H, NH,), 11.55
(s, 1H, NH,), 8.82 (s, IH, CH'=N), 8.66 (s, 1H, CH=N),
8.47 (s, 1H, Cz-H,), 8.34 (s, 1H, Cz-Hy), 8.25 (d, J=7.5
Hz, 2H, Cz-H,X2), 8.05 (d, J=8.0 Hz, 1H, Cz-H,), 7.98
(d, J=8.0 Hz, 1H, Cz-H,), 7.70 (d, J=6.5 Hz, 2H, Cz-
HsX2), 7.65 (d, J=8.0 Hz, 2H, Cz-Hg X 2), 7.50 (t, J=7.5
Hz, 2H, Cz-H,X?2), 7.27 (t, J=7.5 Hz, 2H, Cz-HX?2),
4.44 (t, J=7.0 Hz, 4H, NCH,X2), 1.72~1.88 (m, 4H,
NCH,CH, X2), 1.10~1.35 (m, 16H, NCH,CH,(CH,); X
2), 0.82 (t, J=6.8 Hz, 6H, CH; X 2); *C NMR (DMSO-d,,
125 MHz) 6: 175.90 (C=S), 151.70 (C'H=N), 146.45
(CH=N), 143.06, 142.40, 128.05, 125.92~127.64 (broad
peak), 124.18, 123.97, 122.44, 121.66~122.70 (broad
peak), 121.20, 111.54, 44.33 (NCH,), 33.05, 30.42, 30.29,
28.32, 23.83, 15.73 (CH;); IR (KBr) v: 3289, 3131, 3049,
2925, 2854, 1627, 1595, 1535, 1491, 1475, 1236, 1214
cm . Anal. caled for CyHyNgS: C 74.96, H 7.36, N
12.79; found C 75.16, H 7.51, N 12.67.

1,5- XU [(9- 2 FE -3 P 1 358 ) Y. P 56 1t A e 5 M (dg):
OB R, F5F 89.4%. mp. 1554~155.7 'C; 'H
NMR (500 MHz, DMSO-d) §: 11.81 (s, 1H, NH,), 11.55
(s, 1H, NH,), 8.82 (s, 1H, CH'=N), 8.67 (s, 1H, CH=N),
8.47 (s, 1H, Cz-H,), 8.35 (s, 1H, Cz-Hy), 8.25 (d, J=7.5
Hz, 2H, Cz-H,X2), 8.05 (d, J=8.0 Hz, 1H, Cz-H,), 7.97
(d, J=8.0 Hz, 1H, Cz-H,), 7.70 (d, J=7.0 Hz, 2H, Cz-
HsX2), 7.64 (d, J=8.0 Hz, 2H, Cz-Hg X 2), 7.50 (t, J=7.5
Hz, 2H, Cz-H,X?2), 7.27 (t, J=7.5 Hz, 2H, Cz-HX?2),
443 (t, J=6.8 Hz, 4H, NCH,X2), 1.70~1.90 (m, 4H,
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NCH,CH, X 2), 1.10~1.35 (m, 20H, NCH,CH,(CH,)s X
2), 0.81 (t, J=6.8 Hz, 6H, CH; X 2); *C NMR (DMSO-d;,
125 MHz) 6: 175.90 (C=S), 151.62 (CH=N), 146.32
(CH=N), 143.06, 142.40, 128.03, 125.66~127.74 (broad
peak), 124.19, 123.98, 122.43, 121.82~122.77 (broad
peak), 121.19, 111.52, 44.32 (NCH,), 33.02, 30.60, 30.46,
30.40, 28.34, 23.86, 15.74 (CH5); IR (KBr) v: 3289, 3137,
3049, 2973, 2865, 1627, 1598, 1536, 1489, 1475, 1253,
1235 cm ™. Anal. caled for Cy3HsoNgS: C 75.40, H 7.65, N
12.27; found C 75.64, H 7.87, N 12.44.

3.5 BFrLEMEMEMENIR

H bR A5t Cde25B A1 PTP 1B FrIF 1) 3% 12 ik 52
5% RS2SR [52, 53R TTIEEAT.
3.6 B#rtA¥14d F14a 5 Cdc25B/PTP1B B4 Tt
e

M RCSB [ PDB J#& (http://www.rcsb.org) ~ %
Cdc25B & A fh K45 #)(PDB ID:1QBO0)AIl PTP1B & [ i
1R 45#J(PDB ID: INNY). E ] Dockingserver 4 H#E4T 7>
TR

i BhAT B (Supporting Information) H izt &%) 3 1 4
ff) IR\ '"HNMR. “CNMR #1 2D NOESY ¥ iX 1ttt
AT BA A 3% MAS F1] ) 38 (http://sioc-journal.cn/) b R %%,
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