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Synthesis and Protein Tyrosine Phosphatase 1B (PTP1B) Inhibitory
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Abstract In order to find more efficient and low toxicity protein tyrosine phosphatase 1B (PTP1B) inhibitors, a series of
novel N-acylhydrazone derivatives containing carbazole and aromatic ring/aromatic fused heterocycle 6~8 and 11 were de-
signed and synthesized. Their structures and configurations were confirmed by IR, 'H NMR, '3C NMR, two-dimensional NMR
spectra (including 'H-'H COSY and NOESY) and elemental analysis. The inhibitory activities of all the target compounds
against PTP1B were evaluated. The experimental results indicated that all the target compounds had potent inhibitory activity
against PTP1B, and the activities were higher than the control drug oleanolic acid except for N'-[9-(2-chlorothiazole-5-
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methyl)carbazole-3-methylene]-2-phenylaminoacethydrazide (6a), N'-[9-(2-chlorothiazole-5-methyl)carbazole-3-methylene]-
2-(4-methylphenylamino)acethydrazide (6b), N'-[9-(2-chlorothiazole-5-methyl)carbazole-3-methylene]-2-(3-nitrophenylami-
no)acethydrazide (6g) and N'-[9-(2-chlorothiazole-5-methyl)carbazole-3-methylene)-2-(4-nitrophenylamino) acethydrazide
(6h). Among them, N,N'-[(9-butylcarbazolyl)-3,6-dimethylene]-2,2'-[di(4-nitrophenylamino)]bisacetohydrazide (11b) had the
highest inhibitory activity against PTP1B with ICso of (0.89 +-0.06) umol/L. Molecular docking was used to study the bind of
the representative target compounds N'-[9-(2-chlorothiazole-5-methyl)carbazole-3-methylene]-2-(4-bromophenylamino)ace-
thydrazide (6d), N'-[9-(2-chlorothiazole-5-methyl)carbazole-3-methylene)-2-((2-(1-naphthyloxy)methyl)benzimidazol-1-yl)-

acethydrazide (7f) and 11b with PTP1B enzyme, respectively.

Keywords PTPIB inhibitor; carbazole; N-actylhydrazone; synthesis; molecular docking
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Figure 1 Structures of reported N-acylhydrazone derivatives containing carbazole moiety possessing PTP1B inhibitory activity
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Figure 2 Design strategies of the target compounds 5 and 6
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Ptk A R B IRAHSS R F45F 7 495, UL Scheme 4.
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%F| H-10'5 01 5.17 (H-11'){F{E 5 51 NOE {5 5 1%, 1M
H-10 5 6n 5.68 (H-1)fF{E% 5591 NOE 15 504, i8]
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H-11/H-11'A1 H-12 2H)E, RIERS TR, SR Rn
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GNEEIE D
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i NOESY i & 3(b) ] 41, H-13 5 61 7.83 (d, J=8.5
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WM EATH 'H NMR & &, K% CONH Hl =
COCH, T M Z EE, o7 FhH el FHaiE
R Z A, YA Z R AL, FI, AW
11a A1 11b FMEIHET-0f5E. (2 S AIERIF ) TR S 45
FIARAE, BEEIAL &4 11a AT 11b C & k.

H HFREEY) 6~8 (1) 13C NMR 5038 7] 40, 761K
1 0c 162.79~171.42 2 [A] HBLIIIE N C=O FrmR IR I i,
1E 5c 144.32~148.56 2 [A] P&y CH=N MIfK B IK
U, X SEIR ST B, 0B H AR S IR O &
*.
1.2.3 MS %

AT R L R A 11a F1 11b 24 B H
3, MR T 11a A1 11b ) HRMS 3. 4552588, thad
11a ] HRMS N[M—H] ] m/z 6342157548 m/z
634.2163), {L&%) 11b ] HRMS N[M—H] 1 m/z
662.2479(i+ 548 m/z 662.2476). HI[M—H] (¥ m/z ¥4
AFUER, Hbsb &0 11a F1 11b O & K.

A R ERFE(IR. TH NMR A1 °C NMR. MS)
AL, BHEMEEY) 6~8 A 11 SRR & ik, 4
1EH.

1.3 BfrLEY 6~8 F1 11 BEME AR

RNT RIS AREH R PTPIB 017, AXA
R T — REUHT LS R N-FE AT A2 6 ~8 F 11.
PLFFEUEBR(OA, Oleanolic acid) Ay BH Xt HE 254, 7E4]
A BE N 20 pg/mL 2544, X HRLEY) 6~8 F1 11 i
17T i HEIAR, 2550 WL 2.

R 2 GRS BT, BAME &Y 6~8 A 11
X PTP1B {27~ tHAE 130 7F H, ICs50=[(0.8940.06)~
(6.14+0.00)] pmol/L, F& 754 6a.6b-6g Fl6h 7k, H
B AP 0 M X v T B A IR 254 5 R BR [1Cs0 =
[(2.934£0.92) pmol/L], Hrhft-&4 11b HI3E M &,
ICs50=(0.8940.06) pmol/L, K& /& %} B 2595 3 R
(OA)) 2.3 5. fE4LEY) 6a~6h H, (L&Y 6d 351
F[ICs0=(2.0110.16) umol/L], %24 OA ] 0.5 f%5. 14k
EY) Ta~T7F , LEY T SRS [ICs=(1.83 £
0.11) umol/L], ZI°A OA 17 0.6 1. L&Y 11a A1 11b 1)
TEPERSAAR Y, 2R B2 OA 11 1.99 F1 2.3 fi. fk
G 6b BTG VES 0 R ZGWAR 2. X IR | R | Tt
Ji 5 05 G /2 IR A/ == e I e 245 285 [ ) A 28 R
7).

F£1 HEsLEY 7d i) 'TH NMR 3 & (DMSO-ds, 500 MHz)
Table 1 'H NMR spectral data of target compound 7d (DMSO-ds, 500 MHz)

Position A & B 'H-'"H COSY A (B) NOESY A (B)
1(1) 7.86 (d,J=8.5 Hz) —a H-2 (—) /

2(2) 7.93 (dd,J=28.8, 1.3 Hz) 7.86 H-1,4 H-9/H-9'

3(3" /b / / /

44" 8.50 (d,J=1.0 Hz) 8.47 H-2 (H-2) /

5(5) 8.24 (d,J=8.0 Hz) 8.23 (d,J=8.0 Hz) H-6 (—) /

6 (6" 7.29 (t,J=17.5 Hz) — H-5,7 (—) /

7(7) 7.53 (td,J=17.8, 1.0 Hz) — H-6,8 (—) /

8 (8" 7.83 (d,J=8.5 Hz) — H-7(—) H-13 (—)

99" 8.20 837 / H-2/H-2'/H-10/H-10'
10 (10" 11.74 11.80 / H-9/H-9'/H-11/H-11"'
11 (117 5.68 5.17 / H-10/H-10H-15 (—)
12 (12) 5.44 — / H-19 (—)

13 (139 5.95 5.94 / H-8 (—)/H-14 (—)
14 (14" 7.88 — / H-13 (—)

15 (15" 7.614 (d, J=7.5 Hz) 7.606 (d,J=17.5 Hz) H-16 (—) H-11 (—)

16 (16" 7.27 (t,J=7.0 Hz) — H-15,17 (—) /

17 (17" 7.24 (td, J=7.5, 1.0 Hz) — H-16, 18 (—) /

18 (18") 7.69 (d, J=7.5 Hz) — H-17 (—) /

19 (19" 7.10 (d, J=9.5 Hz) — H-20 (—) H-12 (—)

20 (20" 7.26 (d, J=9.0 Hz) — H-19 (—) /

@« There should be a peak, but it was not observed in the spectrum. ? “/: No peak.
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2 Histb&Y 6~8 A1 11 X PTP1B HMHlE1E
Table 2 Inhibitory activities of target compounds 6~8 and 11 against PTP1B

Compd. Ar/Ar' ICso/(umol-L 1) Compd. Ar/Ar' ICso/(umol-L ")
6a CeHs 6.14+0.00 Ta 4-CH3Ce¢Ha 1.91£0.32
6b 4-CH3Ce¢H4 3.05£0.96 7b 2,4-(CH3)2C6H3 2.40%0.17
6¢ 4-CH30C¢H4 2.26%0.32 Tc 4-CH30C¢H4 2461027
6d 4-BrCsH4 2.01%0.16 7d 4-CIC¢Ha4 1.92+0.47
6e 3-CICe¢H4 2.4440.35 Te 3-02NCeHa 2.35%+0.25
of 4-CICeHa4 2.91%0.67 7t 1-CioH7 1.83%0.11

N:N
62 3-0:2NCoHi 3.5340.21 8 CZ—&N)\f 2.7140.60
N
H
6h 4-O2NCsHa 3.29+0.39 11a 3-02NCeHa 0.98+0.00
OA 2.934+0.92 11b 4-O2NCsHa4 0.89£0.06

ZER SIS R M R B, BRI S (11a 1
11b) (178 M B 2 T SR B AL & 40 (6~ 8), 3 it BA Ik ik
B R A B AV e PEAE . TEAR G 6 R,
MIRIR A BT, A0 B TR
THAR A H0(6a), (HIRIR A SRk 1 J [ 4L
EVIE A BT AR (6g AT 6h). AL EW 6 45k rh )55
GRS IR 2-05 A R B0 IEIRMEE A (& 2 S N
JEF IR & 4, FTTERAIGEYD T (G i R e
(7a>6b, 7d>6f, Te>6g). ¥ALEGW 7 Gt ) 2-75 %
PR L 2R R KRR T AR 2430 3-Bfi i =R IFmE (S 4 D N
JEF B =30 B, BB E D) 8 S tEEL &Y 7
A TR, ERUE AL A 11 Hf, IR _F e 38 1) K
JE R BRAR S FR A7 B 1 B AN K
1.4 HFxEMR

R E HIrLEY 6d. 7€ A1 11b, FIF Dock-
ingserver BRAFXI AT 1 o0 RHEIESL, DME T RS
PTP1B [i§(PDB ID: INNY)f) 45 & 15 3 S AH B AE F % 0.

HEELEY) 6d 5 PTPIB ()4 1045 5(K 5
M3 LUEH, (LAY 6d ik NE| T PTPIB i a3 fl a6
UETE T B VAL AL, AR g A Re(—31.25

kJ/mol). Pz AT BT AN EUR (NG R N(4) RS 2
FEEMAFHIEIR FING)S a6 WERH FEF PHE182.
VAL184 Fl GLU186 ZEEIRRIETLK T 6 MEE. LAk,
i 2 A AR T-(H(12)) 5 GLU186 A7 7EE W MEAE
FH. HEMEERANRE RB(CH=N)Z 1 T o3 8 heih%k, 75
WOLT a6 WEHELZ, HWEIR. F5 3R R1E KIR(CH=N)
B R R T 5 RS n-n/ /KB g
MR SR -5 R R R R B s s E . Bk
DUE H, BERRE ZE0 b &9040H%] PTPIB HITEPERE &
FER, 105155 R I3 A 5- G e P w3 n 2
TP, IR RS PR A P N TR T B .

i HFRIL &9 76 5 PTPIB (173 70245 B8 6 A1
FHALIEH, tbEY 7 ik N3 T PTPIB B o3 1
06 BT U A s A, AR 4 AR (—
26.1 kJ/mol). BEERZE A H AN EUR (NG N(4) 5
a6 W2JiE 5 ) PHE182. VALI184 Al GLU186 2 F:FRhk
BT 5 ANERE. A, BiRERMEETHI2)S
GLUI186 iEAZAEE M MEAE . HE IR R IE M FR ] T o3 42
W%, FKIFKMEFIZEAANLT a6 BEHEIN L. IR, %
KER(CH=N)FEH]. FRIFBRIEIR ) 27 I FF L AN ZE 3

#£3 HisbEY 6d 5 PTPIB (M55 4 Ak S HAEH
Table 3 The binding energy and interactions between the target compound 6d with PTP1B (PDB ID: INNY)

Est. free energy of  No. of H-bonds Polar Hydrophobic Pi-Pi Halogen bond
binding/(kJemol ') H-bond (length/nm) (length/nm) (length/nm) (length/nm) (length/nm)
C(8)-PRO180 (0.372)
N(3)-PHE182 (0.345) C(9)-PRO180 (0.375)
N(3)-VAL184 (0.328) C(10)-PRO180 (0.331)  C(1)-PHE182
3195 6 N(4)-VAL184 (0.272) HI2-GLU186 C(11)-PRO180 (0.305) (0.357) CI(1)-TRP179
N(5)-VAL184 (0.300) (0.343) C(12)-PRO180 (0.326)  C(2)-PHE182 (0.389)
N(3)-GLU186 (0.319) C(17)-PRO180 (0.350) (0.377)
N(4)-GLU186 (0.348) C(20)-VAL184 (0.370)
C(21)-VAL184 (0.354)
Chin. J. Org. Chem. 2021, 41, 3593~3607 © 2021 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 3599
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Figure 5 3D docking mode of compound 6d with PTP1B enzyme (A) and key interaction residues in binding site surrounding 6d (B)
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Bl 6 1L&Y) 765 PTPIB BT 3D WHEAEIN(A) & 76 MR 45607 55 00 A BLAE FHER S (B)
Figure 6 3D docking mode of compound 7f with PTP1B enzyme (A) and key interaction residues in binding site surrounding 7f (B)

R4 HIrMCEY 765 PTPIB 145 & it SR HAEH]
Table 4 Binding energy and interactions between the target compound 7f with PTP1B (PDB ID:1NNY)

Est. free energy of No. of H-bonds Polar Hydrophobic Pi-Pi
binding/(kJemol ') H-bond (length/nm) (length/nm) (length/nm) (length/nm)
C(17)-PRO180 (0.342)
N(4)-PHE182 (0.347) ggé;iigizg Egi?g; C(3)-TYR152 (0.387)
N(4)-VAL184 (0.299) H(12)-GLUIS6  C(9) I-’ROISO © 3;70) C(31)-PHE182 (0.356)
—26.11 5 N(3)-VAL184 (0.330) 0-328 C(l2-) PRO180 ('0 345) C(32)-PHE182 (0.359)
N(4)-GLU186 (0.317) ’ C(27)-PHE182 (0'371) C(34)-PHE182 (0.357)
N(3)-GLU186 (0.310) C(1)-PROISS (0.349) C(35)-PHE182 (0.385)
C(12)-PRO185 (0.384)
HIBR IR 7 5 AR BRI AR BK /m-n AER]. LTS PR TE YRR AR,

i, BEERE 2 A HE] PTPIB WS TEEHE T2 2 AE
FH, TATPHRIERRA 2-(1- 28580 2 ) 28 FF R L JE AT AL &)

3600
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i HFRLEY) 11b 5 PTPIB (70 T-hH548 B (& 7
I S)ATLAE H, (&9 11b i AF T PTP1B B3 1
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B7 {L&Y 11b 5 PTPIB i 3D X5 (A) & 11b BT 4S & 7 s (1 5 SEAR H.AF F 5k 2 (B)
Figure 7 3D docking mode of compound 11b with PTP1B enzyme (A) and key interaction residues in binding site surrounding 11b (B)

£S5 Hisb&Y 11b 5 PTPIB 1454 8 KoAH HLAE
Table 5 Binding energy and interactions between the target compound 11b with PTP1B (PDB ID: INNY)

No. of
H-bond

H-bonds
(length/nm)

Est. free energy of
binding/(kJemol )

Polar a
(length/nm)

Hydrophobic Pi-Pi
(length/nm) (length/nm)

N(1)-GLN102 (0.324)
N(3)-GLU207 (0.339)
N(6)-GLU207 (0.276)

—20.25 3

0(2)-LYS103 (0.384)
H(24)-HIS208 (0.375)

C(32)-HIS60 (0.384)
C(33)-HIS60 (0.335)
C(11)-HIS60 (0.389)
C(34)-HIS60 (0.349)
C(27)-HIS208 (0.377)
C(28)-HIS208 (0.358)
C(29)-HIS208 (0.383)

C(20)-HIS60 (0.325)
C(3)-PRO210 (0.374)
C(4)-PRO210 (0.332)

P, BAAREMEAEE(—20.25 Kemol ). AT
TEPEAT S5 AR IR A N JEF(N() BRI N
JRF(NQ)FI S BEZE B N T (N(6)) 77 5 2
FR% 3 GLN102 fl GLU207 JERK T 3 ANEEE. B3 1
AL IR FE B O TR F-(OQ) R Tii AL B i 55 &
FLREP I H R T (HQ24)) 700l 5 & EE B iR 2L LY S103 F
HIS208 fF7EHE M IEAE . R M IR J 6l 1 o S 1
SRR AT GIKVER . HME PR AR IA b B R 1
HSRERPREEEH nn MEAEH. HILal & H, B
FIHR I B LA Y030 PTPIB A& e EEAEH,
J5 G R A T B FE . T HE PR ER AT S5 BRRH L A
REVE MRS T BAEH.

2 Zhig

FHZEPEE T, Wit HFEam T 17 MR
SR AR T S IR 55 R /55 AR ) N-BE AT
“W)6~8F111, F|H 2D NMR ("H-"H COSY FINOESY)
HARME T HMWE. 3P0 7 BAsb &% PTPIB 4l
BT, g s R EoR, Hisb& 6~8 H 11 Xf
PTPIB YA BRINGI G, R THEY) 6a. 6b. 6g
A 6h A&, e AP HIE MY E T RS R R,
For SRR ER L AL A 11b B3V &, 1Cso fH
79(0.89£0.06) pmol/L. XJXEE HFL-E4 6d.7f Al 11b
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H15r X SR, BELAH 2% 0] PTPIB AU
A P PEAE . BTk I A R T A R IR A 55
HITRAAN N-BEEAAT EVE IEAE [ PTPIB |77,
FEUIRR ATURE PRI 7 T B AT P AE (10 82 P 47 (L.

3 Sy
31 X5

f# 5] BRUKER 500 MHz i 3L IR, TMS N NFR,
DMSO-ds N 7; 35 [E Waters 24 7] Synapt G2-Si 553
Ji%4%; 74 E TENSOR 27 & FT-IR Y& {X (KBr JEF);
%[ Elementar A 7 Vario EL B 70 E A HT1X; X-5 S4A
FEAGREE TR AR IE). BRI 8 TR A
a H A4l
3.2 HEELEMINERK

A S 1~5 AT 7 32576 SCHR[S0, 54~ 58]
LA .
3.3 BirtéEY 6~8 MAMEE

1] 50 mL = FEH 0 0.5 mmol H [AfA 9-(2- 5 WE
M5 PR L)~ THE M- 3- FH % (2) A1 4 mL To/K 0, fEHvE N
80 C NI H:Z[EATERWEM, MM 6 TWIKEEIR(Z 10
uL), 4kZ:8iHE 0.5 h J5, M 0.5 mmol H [A] A ik
B/a/5) B PR, BIRRN 6~14 h. RNZRE, fF

http://sioc-journal.cn/ 3601
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SN D 25, A AR ), D & LT
GRug ok, Rer =i SRR gh, DUERR 25 R B
IERL, R, Tk, D8 ORI IEDE, 5
JEfR 4L B AR EY) 6~8.

N'-[9-(2- 5 WEME-5- FH Ly R -3 37 Y B -2- K Ak 4
Tk Bk (6a): K iE €4 [ &, 77 % 87.8%. m.p. 2474~
248.2 °C. 'H NMR (500 MHz, DMSO-ds) J: 11.48, 11.40
(s, 1H, CONH, CONH"), 8.48, 8.45 (s, 1H, Cz-Ha4, Cz-Hy),
8.20, 8.42 (s, IH, CH=N, CH'=N), 8.28, 8.24 (d, /=7.5
Hz, 1H, Cz-Hs, Cz-Hs), 7.76~7.98 (m, 4H, Cz-H;, Cz-Ha,
Cz-Hs, thiazolyl-H), 7.53 (t, J=7.8 Hz, 1H, Cz-H;),
7.25~7.32 (m, 1H, Cz-Hg), 7.06~7.15 (m, 2H, ArH),
6.68, 6.63 (d, J=17.8 Hz, 2H, ArH, ArH'"), 6.52~6.60 (m,
1H, ArH), 5.74, 6.00 (t, J=5.8 Hz, 1H, NH, NH'), 5.94,
5.93 (s, 2H, NCH,, NCH"), 4.31, 3.83 (d, J=5.5 Hz, 2H,
COCH,, COCH",). Isomer A: 57.1%, Isomer B: 42.9%; '3C
NMR (DMSO-ds, 125 MHz) o: 171.1, 166.5 (C=0, C'=
0), 149.7, 148.3, 148.2, 144.3, 147.7 (CH=N, C'H=N),
140.27, 140.26, 140.2, 139.7, 137.04, 137.03, 128.73,
128.69, 126.37, 126.35, 125.94, 125.92, 124.8, 124.3,
122.7, 122.4, 122.3, 120.8, 120.7, 120.1, 120.02, 119.96,
119.8, 116.3, 115.9, 112.24, 112.23, 109.9, 109.8, 109.7,
43.7, 45.9 (COCH:, COC'Hz), 38.3 (NCH); IR (KBr) v:
3365, 3183, 3080, 3049, 2961, 2852, 1677, 1626, 1598,
1511, 1487, 1473, 1463, 1259 cm !. Anal. caled for
CasH20CINsOS: C 63.35, H 4.25, N 14.78; found C 63.61,
H4.43,N 14.57.

N'-[9-(2- 5 E I -5- FY 5L ) IR 13- Y. P 3 1-2-(4- F %
HREEL) CWEE(6b): KT TR, 3% 85.6%. m.p.
209.4~2104 C. 'H NMR (500 MHz, DMSO-ds) :
11.47, 11.36 (s, 1H, CONH, CONH"), 8.48, 8.45 (s, 1H,
Cz-Ha, Cz-Hys), 8.20, 8.41 (s, 1H, CH=N, CH'=N), 8.27,
823 (d, J/=7.5 Hz, 1H, Cz-Hs, Cz-Hs), 7.76~7.99 (m,
4H, Cz-H,, Cz-H,, Cz-Hjs, thiazolyl-H), 7.53 (t, J=7.5 Hz,
1H, Cz-Hy), 7.26~7.31 (m, 1H, Cz-Hg), 6.92, 6.93 (d, J=
8.0 Hz, 2H, ArH, ArH"), 6.60, 6.55 (d, J=8.5 Hz, 2H, ArH,
ArH"), 5.94, 5.93 (s, 2H, NCH;, NCH"%), 5.52, 5.80 (s, 1H,
NH, NH"), 4.28, 3.79 (s, 2H, COCH,, COCH"), 2.17, 2.16
(s, 3H, CH3, CH%). Isomer A: 55.9%, Isomer B: 44.1%;
3C NMR (DMSO-ds, 125 MHz) §: 171.3, 166.8 (C=0,
C'=0), 149.8, 146.2, 146.0, 144.4, 147.8 (CH=N, CH=
N), 140.4, 140.3, 139.8, 137.2, 129.28, 129.26, 126.5,
126.07, 126.05, 124.92, 124.90, 124.42, 124.38, 122.8,
122.5, 122.4, 120.9, 120.8, 120.2, 120.13, 120.07, 119.9,
112.51, 112.47, 110.0, 109.9, 109.8, 44.1, 46.4 (COCH.,
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COC'H), 38.4 (NCHy), 20.1 (CH3); IR (KBr) v: 3391,
3313, 3183, 3049, 2966, 2863, 1671, 1626, 1598, 1518,
1487, 1473, 1460, 1335 cm . Anal. calcd for CysH,Cl-
N;sOS: C 63.99, H 4.54, N 14.35; found C 63.80, H 4.69, N
14.22.

N'-[9-(2- 5 M I -5 FH ) I -3 37 Y R 1-2-(4- YA
BRI G (6e): K A ME AR, % 85.5%. mup.
219.2~220.2 C. 'H NMR (500 MHz, DMSO-ds) :
11.45, 11.34 (s, 1H, CONH, CONH"), 8.48, 8.44 (s, 1H,
Cz-Ha, Cz-Hy), 8.19, 8.41 (s, 1H, CH=N, CH'=N), 8.28,
8.23 (d, J=7.5 Hz, 1H, Cz-Hs, Cz-Hs), 7.75~8.01 (m,
4H, Cz-H,, Cz-H,, Cz-Hjs, thiazolyl-H), 7.52 (t, J=7.8 Hz,
1H, Cz-Hy), 7.29, 7.28 (t, J=7.5 Hz, 1H, Cz-He, Cz-Hg),
6.75, 6.76 (d, J/=9.0 Hz, 2H, ArH, ArH"), 6.65, 6.59 (d,
J=9.0 Hz, 2H, ArH, ArH"), 5.94, 5.93 (s, 2H, NCH,,
NCH%), 5.34, 5.62 (t, J=5.8 Hz, NH, NH'"), 4.25, 3.77 (d,
J=6.0 Hz, 2H, COCH,, COCH%), 3.65, 3.64 (s, 3H, CHj3,
CH%). Isomer A: 54.6%, Isomer B: 45.4%; '3C NMR
(DMSO-ds, 125 MHz) 6: 166.9, 171.4 (C=0, C'=0),
151.3, 151.1, 149.8, 144.4, 147.8 (CH=N, C'H=N),
142.4, 140.42, 140.39, 140.4, 140.3, 139.8, 137.2, 137.1,
126.49, 126.47, 126.08, 126.05, 125.0, 124.5, 122.8, 122.5,
122.4, 120.9, 120.8, 120.2, 120.13, 120.07, 119.9, 114.56,
114.55, 113.6, 113.5, 110.0, 109.9, 109.8, 55.28, 55.26
(CH30), 47.0, 44.8 (COCH:, COC'H>), 38.4 (NCH»); IR
(KBr) v: 3385, 3313, 3183, 3065, 2971, 2878, 1667, 1626,
1598, 1577, 1532, 1494, 1335, 1294, 1044 cm '. Anal.
calcd for CpsH2oCINsO,S: C 61.96, H 4.40, N 13.90; found
C62.12,H4.17,N 13.73.

N'-[9-(2- 5 E M -5 FFY L ) IR -3 Y. FY K 1-2-(4- 1R IR
ZH) Wik 6d): E A, 7% 83.7%. mp. 217.3~
218.0 C. '"H NMR (500 MHz, DMSO-ds) 6: 11.50, 11.42
(s, IH, CONH, CONH"), 8.48, 8.46 (s, 1H, Cz-Hi, Cz-Hy),
8.19, 8.41 (s, IH, CH=N, CH'=N), 8.27, 8.24 (d, J/=38.0
Hz, 1H, Cz-Hs, Cz-Hy), 7.80~7.97 (m, 4H, Cz-H;, Cz-H,,
Cz-Hs, thiazolyl-H), 7.53 (t, J=7.5 Hz, 1H, Cz-H), 7.290,
7.285 (t, J=17.3 Hz, 1H, Cz-Hs, Cz-Hg), 7.23, 7.25 (d, J=
8.5 Hz, 2H, ArH, ArH'"), 6.65, 6.59 (d, J=9.0 Hz, 2H, ArH,
ArH'"), 6.05, 6.27 (t, J/=5.8 Hz, NH, NH'), 5.94, 5.93 (s,
2H, NCH,, NCH"), 4.30, 3.83 (d, J=5.5 Hz, 2H, COCH,,
COCHY). Isomer A: 60.9%, Isomer B: 39.1%; 3C NMR
(DMSO-ds, 125 MHz) 6: 170.9, 166.3 (C=0, C'=0),
149.8, 147.9, 147.8, 144.5, 147.7 (CH=N, C'H=N),
140.41, 140.39, 140.3, 139.8, 137.2, 131.4, 131.3, 126.51,
126.48, 126.0, 124.9, 124.5, 122.8, 122.5, 122.4, 120.9,
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120.8, 120.20, 120.15, 120.1, 120.0, 114.3, 110.0, 109.9,
109.8, 107.1, 106.6, 43.8, 45.7 (COCH:2, COC'H»), 38.4
(NCH,); IR (KBr) v: 3391, 3313, 3183, 3080, 2971, 2878,
1671, 1626, 1598, 1532, 1494, 1473, 1460, 1335 cm .
Anal. caled for CysHoBrCINsOS: C 54.31, H 3.46, N
12.67; found C 54.09, H 3.58, N 12.81.

N'-[9-(2- 5 M8 Mk -5 F 35k ) I e -3 3177 P 366 -2-(3- S K
L) LW (6e): Kk A B E K, F5 R 86.3%. m.p.
252.6~253.6 C. 'H NMR (500 MHz, DMSO-ds) :
11.49, 11.44 (s, 1H, CONH, CONH"), 8.48, 8.46 (s, 1H,
Cz-Hy4, Cz-Hy), 8.19, 8.40 (s, 1H, CH=N, CH'=N), 8.27,
8.24 (d, J/=7.5 Hz, 1H, Cz-Hs, Cz-Hs), 7.78~7.98 (m,
4H, Cz-H,, Cz-H,, Cz-Hs, thiazolyl-H), 7.53 (t, J/=7.8 Hz,
1H, Cz-Hy), 7.29 (t, J=7.5 Hz, 1H, Cz-He), 7.07~7.13
(m, 1H, ArH), 6.54~6.73 (m, 3H, ArH), 6.18, 6.38 (t, J=
5.8 Hz, NH, NH'"), 5.94, 5.93 (s, 2H, NCH,, NCH"%), 4.32,
3.85 (d, J=6.0 Hz, 2H, COCH,, COCH",). Isomer A:
60.6%, Isomer B: 39.4%; '*C NMR (DMSO-ds, 125 MHz)
0: 170.8, 166.2 (C=0, C'=0), 150.1, 149.9, 149.8, 144.5,
147.9 (CH=N, C'H=N), 140.4, 140.39, 140.38, 140.3,
139.82, 139.80, 137.2, 133.6, 133.5, 130.34, 130.26,
126.50, 126.46, 126.0, 125.0, 124.5, 122.78, 122.77, 122.5,
122.4, 120.9, 120.8, 120.3, 120.14, 120.08, 120.0, 115.7,
115.3, 111.6, 111.01, 110.96, 110.0, 109.9, 109.8, 43.7,
45.5 (COCHz, COC'Hz), 38.4 (NCH;); IR (KBr) v: 3416,
3350, 3189, 3080, 2961, 2847, 1677, 1626, 1598, 1525,
1487, 1473, 1463, 1335 cm™ !. Anal. caled for CasH;oClo-
NsOS: C 59.06, H 3.77, N 13.77; found C 59.26, H 3.52, N
13.92.

N'-[9-(2- 5 1 Me -5 F 356 ) IH i -3 31 i 36 )-2-(4- &K
) O BEBE6h: K A EE A&, F5ER 85.6%. m.p.
208.4~209.1 C. 'H NMR (500 MHz, DMSO-ds) :
11.49, 11.42 (s, 1H, CONH, CONH"), 8.48, 8.45 (s, 1H,
Cz-Ha, Cz-Hy), 8.19, 8.40 (s, 1H, CH=N, CH'=N), 8.27,
8.24 (d, J/=8.0 Hz, 1H, Cz-Hs, Cz-Hs), 7.74~8.00 (m,
4H, Cz-H,, Cz-H,, Cz-Hjs, thiazolyl-H), 7.53 (t, J=7.8 Hz,
1H, Cz-Hy), 7.29, 7.28 (t, J=7.3 Hz, 1H, Cz-H¢, Cz-Hy),
7.12, 7.14 (d, J=38.5 Hz, 2H, ArH, ArH"), 6.69, 6.63 (d,
J=9.0 Hz, 2H, ArH, ArH"), 6.01, 6.24 (t, J=5.8 Hz, NH,
NH'), 5.94, 5.93 (s, 2H, NCH,, NCH"), 4.30, 3.83 (d, J=
6.0 Hz, 2H, COCH,, COCH",). Isomer A: 60.8%, Isomer
B: 39.2%; '3C NMR (DMSO-ds, 125 MHz) §: 170.9, 166.3
(C=0, C'=0), 149.8, 147.9, 147.5, 144.5, 147.3 (CH=
N, C'H=N), 140.42, 140.39, 140.4, 140.3, 139.81, 139.80,
137.14, 137.12, 128.54, 128.46, 126.49, 126.46, 126.0,

Chin. J. Org. Chem. 2021, 41, 3593~3607

© 2021 Chinese Chemical Society & SIOC, CAS

125.0, 124.5, 122.8, 122.5, 122.4, 120.9, 120.8, 120.2,
120.13, 120.07, 120.0, 119.7, 119.2, 113.71, 113.69,
109.94, 109.87, 109.8, 43.9, 45.8 (COCH:, COC'H>), 38.4
(NCH»); IR (KBr) v: 3391, 3354, 3173, 3059, 2946, 2826,
1666, 1626, 1598, 1515, 1487, 1463, 1335, 1238 cm .
Anal. calcd for CpsH;9CLLN5OS: C 59.06, H 3.77, N 13.77;
found C 59.31, H 3.94, N 13.88.

N'-[9-(2- 5 W9 M -5 B Ly M I -3 R L ]-2-(3- il
KR ) LB (6g): ¥ A, 7 E 87.7%. m.p.
260.6~261.4 C. 'H NMR (500 MHz, DMSO-ds) :
11.54, 11.53 (s, 1H, CONH, CONH"), 8.50, 8.47 (d, J/=1.0
Hz, 1H, Cz-Hs4, Cz-Hy), 8.21, 8.41 (s, 1H, CH=N, CH'=
N), 8.27, 8.24 (d, J=8.0 Hz, 1H, Cz-Hs, Cz-Hs), 7.76~
8.02 (m, 4H, Cz-H,, Cz-H,, Cz-Hs, thiazolyl-H), 7.53 (t,
J=7.8 Hz, 1H, Cz-Hy), 7.33~7.50 (m, 3H, ArH), 7.30,
7.29 (t, J=1.5 Hz, 1H, Cz-Hs, Cz-Hg¢), 7.12, 7.07 (d, J=
8.0 Hz, 1H, ArH, ArH'), 6.67, 6.82 (t, J=6.0 Hz, NH,
NH'), 5.95, 5.93 (s, 2H, NCH, NCH%), 4.44, 3.97 (d, J=
5.5 Hz, 2H, COCH,, COCH",). Isomer A: 63.0%, Isomer
B: 37.0%; *C NMR (DMSO-ds, 125 MHz) J: 170.5, 165.8
(C=0, C'=0), 149.80, 149.77, 149.6, 148.8, 144.6, 147.9
(CH=N, CH=N), 1404, 140.3, 139.8, 137.2, 129.9,
129.8, 126.5, 126.0, 124.9, 124.5, 122.8, 122.5, 122.4,
120.9, 120.8, 120.3, 120.2, 120.09, 120.06, 118.7, 118.6,
110.5, 110.1, 110.0, 109.9, 109.8, 105.7, 105.6, 43.9, 45.3
(COCH:, COC'H>), 38.4 (NCH_); IR (KBr) v: 3437, 3391,
3183, 3085, 3049, 2961, 2852, 1674, 1622, 1601, 1525,
1491, 1473, 1463, 1345, 1335 cm !. Anal. caled for
C2sH19CIN6OsS: C 57.86, H 3.69, N 16.19; found C 57.72,
H 3.90, N 15.93.

N'-[9-(2- 5 W& Wt -5 B R ) M M -3 3P Y K ]-2-(4- il %
IR ) ST ME(6h): B [ AR, PR E 87.2%. mup.
256.4~257.2 C. '"H NMR (500 MHz, DMSO-ds) §:
11.59, 11.56 (s, 1H, CONH, CONH"), 8.50, 8.47 (d, J/=0.5
Hz, 1H, Cz-Hy4, Cz-Hy), 8.20, 8.39 (s, 1H, CH=N, CH'=
N), 8.27, 8.24 (d, J/=17.5 Hz, 1H, Cz-Hs, Cz-Hs), 8.30,
8.43 (d, J=9.5 Hz, 2H, ArH, ArH'), 7.95 (dd, /=8.8, 1.3
Hz, 1H, Cz-H,), 7.88 (s, 1H, thiazolyl-H), 7.84 (d, J=8.5
Hz, 1H, Cz-H,), 7.83 (d, J=38.5 Hz, 1H, Cz-Hs), 7.53 (t,
J=17.8 Hz, 1H, Cz-H>), 7.46, 7.58 (t, J=5.8 Hz, NH, NH"),
7.291, 7.288 (t, J=7.5 Hz, 1H, Cz-H,, Cz-Hg), 6.78, 6.72
(d, J=9.0 Hz, 2H, ArH, ArH"), 5.95, 5.94 (s, 2H, NCHa,
NCH"%), 4.50, 4.02 (d, J/=6.0 Hz, 2H, COCH,, COCH"%).
Isomer A: 67.2%, Isomer B: 32.8%; '3C NMR (DMSO-d,
125 MHz) ¢: 169.8, 165.1 (C=0, C'=0), 154.6, 154.4,
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149.8, 148.8, 144.8, 148.1 (CH=N, C'H=N), 140.5,
140.4, 140.3, 139.8, 137.1, 136.4, 136.1, 126.5, 126.0,
125.9, 125.0, 124.6, 122.8, 122.5, 122.4, 120.9, 120.8,
120.3, 120.2, 120.1, 111.3, 109.9, 109.8, 43.6, 44.8
(COCH2, COC'Hy), 38.4 (NCHy); IR (KBr) v: 3375, 3333,
3282, 3080, 3049, 2919, 2836, 1687, 1625, 1601, 1525,
1490, 1462, 1311, 1255 cm . Anal. caled for CsH;oCl-
N6OsS: C 57.86, H 3.69, N 16.19; found C 58.04, H 3.53,
N 15.99.

N'-[9-(2- 5 ME I -5 FH 5 ) I k-3 FFY 2 1-2-((2-(4-
FL IR R L) F ) R R R - 138 ZL R (Ta): Kt ]
1K, 7% 89.8%. m.p. 253.4~254.2 ‘C. '"H NMR (500
MHz, DMSO-dq) J: 11.74, 11.80 (s, 1H, CONH, CONH"),
8.49, 8.47 (s, 1H, Cz-Hs, Cz-Hy), 8.20, 8.38 (s, 1H, CH=
N, CH'=N), 8.24 (d, J=7.5 Hz, 1H, Cz-Hs), 7.80~7.97
(m, 4H, Cz-H,, Cz-H,, Cz-Hg, thiazolyl-H), 7.68 (d, J=7.5
Hz, 1H, BZM-H,), 7.61 (d, J=7.5 Hz, 1H, BZM-H>), 7.53
(t, J=7.8 Hz, 1H, Cz-H7), 7.20~7.33 (m, 3H, Cz-Hs,
BZM-Hs, BZM-Hg,), 6.92~7.12 (m, 4H, Ar'H), 5.95, 5.93
(s, 2H, NCH,, NCH%), 5.67, 5.17 (s, 2H, COCHo,,
COCH%), 5.37 (s, 2H, CHy0), 2.11, 2.20 (s, 3H, CHs,
CH'). Isomer A: 75.5%, Isomer B: 24.5%; *C NMR
(DMSO-ds, 125 MHz) ¢: 167.9, 162.9 (C=0, C'=0),
150.2, 150.1, 149.8, 144.9, 148.5 (CH=N, C'H=N),
141.8, 140.5, 140.41, 140.36, 139.8, 137.2, 137.1, 136.5,
136.1, 130.0, 129.9, 129.8, 129.7, 126.5, 125.9, 124.9,
124.6, 122.80, 122.75, 122.7, 122.5, 122.4, 121.9, 121.7,
120.8, 120.3, 120.1, 119.3, 119.2, 114.8, 114.7, 110.6,
110.5, 109.9, 109.8, 63.1, 62.9 (OCH,), 44.6, 45.2
(COCH:, COC'H»), 38.4 (NCH>), 20.02, 19.95 (CHs); IR
(KBr) v: 3215, 3142, 3049, 2946, 2857, 1691, 1626, 1601,
1508, 1463, 1335, 1224, 1044 cm !. Anal. caled for
C34H,7CINGO,S: C 65.96, H 4.40, N 13.57; found C 65.73,
H 4.26, N 13.69.

N'-[9-(2- 5 e M -5 FH ) IHR -3 IP. FH i 1-2+((2-(2,4-
TR OR AU ) R ) 2R R K- 1-355) Z BRI (TD): B el
&, F2% 93.1%. m.p. 238.5~239.4 ‘C. 'H NMR (500
MHz, DMSO-dg) ¢: 11.73, 11.77 (s, 1H, CONH, CONH"),
8.48, 8.45 (s, 1H, Cz-Ha, Cz-Hy), 8.19, 8.34 (s, 1H, CH=
N, CH'=N), 8.23 (d, /=8.0 Hz, 1H, Cz-Hs), 7.79~7.97
(m, 4H, Cz-H,, Cz-H,, Cz-Hs, thiazolyl-H), 7.70 (d, J/=7.5
Hz, 1H, BZM-H,), 7.60 (d, /=7.0 Hz, 1H, BZM-H5), 7.53
(t, J=7.5 Hz, 1H, Cz-H;), 7.20~7.35 (m, 3H, Cz-Hs,
BZM-Hs, BZM-Hg), 7.05, 7.08 (d, J=28.0 Hz, 1H, Ar'H,
Ar'H"), 6.83~6.97 (m, 2H, Ar'H), 5.95, 5.93 (s, 2H, NCH,,
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NCHY), 5.69, 5.18 (s, 2H, COCH,, COCH%), 5.38 (s, 2H,
CH0), 2.14, 2.17 (s, 3H, CHs, CH%), 2.08, 2.11 (s, 3H,
CH;, CH"%). Isomer A: 77.5%, Isomer B: 22.5%; 3C NMR
(DMSO-ds, 125 MHz) ¢: 167.8, 162.8 (C=0, C'=0),
162.3, 153.7, 150.2, 149.8, 144.9, 148.4 (CH=N, CH=
N), 141.8, 141.6, 140.43, 140.40, 140.37, 139.8, 137.2,
137.1, 136.5, 136.1, 131.3, 131.2, 129.5, 129.4, 126.9,
126.5,125.9, 125.82, 125.75, 125.6, 124.6, 122.74, 122.67,
122.5, 122.4, 121.7, 120.7, 120.24, 120.18, 120.1, 119.3,
119.2, 111.7, 111.6, 110.8, 110.0, 109.89, 109.86, 109.8,
63.1, 62.9 (OCH,), 44.7 (COCH.), 38.4 (NCH,), 20.0,
19.9 (CHs), 15.8, 15.7 (CH3); IR (KBr) v: 3204, 3059,
3018, 2919, 2857, 1677, 1626, 1601, 1577, 1525, 1501,
1494, 1463, 1335, 1255, 1041 cm !. Anal. caled for
C3sH9Cl- NgO2S: C 66.39, H 4.62, N 13.27; found C
66.11, H 4.84, N 13.03.

N-[9-(2- 5 ME-5- I JE ) e -3- 11 FH 2K -2-((2-(4-H
SR RS ) ) IR R DR - 1 -5 Z B k(T e): 1R A ]
&, 773 88.0%. m.p. 239.4~230.3 ‘C. '"H NMR (500
MHz, DMSO-ds) o: 11.74, 11.81 (s, 1H, CONH, CONH"),
8.50, 8.48 (s, 1H, Cz-Hi, Cz-Hys), 8.21, 8.38 (s, 1H, CH=
N, CH'=N), 8.25 (d, J=17.5 Hz, 1H, Cz-Hs), 7.80~7.97
(m, 4H, Cz-H,, Cz-H,, Cz-Hs, thiazolyl-H), 7.68 (d, J/=8.0
Hz, 1H, BZM-H.), 7.61 (d, J/=8.0 Hz, 1H, BZM-H>), 7.53
(t, J=17.5 Hz, 1H, Cz-H7), 7.20~7.35 (m, 3H, Cz-Hs,
BZM-Hs, BZM-Hg), 7.02, 7.03 (d, /=9.0 Hz, 2H, Ar'H,
Ar'H"), 6.78, 6.85 (d, /=9.0 Hz, 2H, Ar'H, Ar'H"), 5.95,
5.93 (s, 2H, NCH,, NCH"), 5.68, 5.18 (s, 2H, COCH,,
COCH%), 5.35 (s, 2H, CHx0), 3.57, 3.66 (s, 3H, CHs,
CH%). Isomer A: 75.7%, Isomer B: 24.3%; '3C NMR
(DMSO-ds, 125 MHz) . 167.9, 162.9 (C=0, C'=0),
153.9, 153.8, 151.8, 151.7, 150.3, 149.8, 144.9, 148.5
(CH=N, C'H=N), 141.8, 141.7, 140.5, 140.41, 140.36,
139.8, 137.2, 137.1, 136.5, 136.1, 126.6, 126.5, 125.9,
125.8, 124.9, 124.7, 122.8, 122.7, 122.5, 122.4, 121.9,
121.7, 120.8, 120.3, 120.2, 120.1, 119.3, 119.2, 115.94,
115.92, 114.52, 114.45, 110.6, 110.5, 110.0, 109.9, 109.8,
63.7, 63.5 (OCHa»), 55.3, 55.2 (OCHs), 44.6, 45.2 (COCH.,
COC'H2), 38.4 (NCH,); IR (KBr) v: 3287, 3204, 3054,
2950, 2935, 2832, 1692, 1626, 1598, 1508, 1463, 1335,
1231, 1044 cm™'. Anal. calcd for C34H»7CINGO3S: C 64.30,
H 4.28, N 13.23; found C 64.43, H 4.09, N 13.39.

N'-[9-(2- 5 e e -5 FF L ) I3 3T H 6 ]-2-((2-(4-
IR ) ) K IR IR - 1-38) R JR(7d): K A Gl ik,
P73 90.1%. m.p. 255.6~256.4 C. "H NMR (500 MHz,
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DMSO-ds) d: 11.74, 11.80 (s, 1H, CONH, CONH"), 8.50,
8.47 (d, J/=1.0 Hz 1H, Cz-H4, Cz-Hy), 8.20, 8.37 (s, 1H,
CH=N, CH'=N), 8.24, 8.23 (d, J=28.0 Hz, 1H, Cz-Hs,
Cz-Hs), 7.93, 7.86 (dd, J=38.8, 1.3 Hz, 1H, Cz-H,, Cz-H>),
7.88 (s, 1H, thiazolyl-H), 7.86 (d, J=28.5 Hz, 1H, Cz-H)),
7.83 (d, J=8.5 Hz, 1H, Cz-Hs), 7.69 (d, J="7.5 Hz, 1H,
BZM-H,), 7.614, 7.606 (d, J=7.5 Hz, 1H, BZM-H,
BZM-H7), 7.53 (td, J=7.8, 1.0 Hz, 1H, Cz-H), 7.29 (4,
J=17.5 Hz, 1H, Cz-H), 7.27 (t, J=7.0 Hz, 1H, BZM-Hs),
7.26 (d, J=9.0 Hz, 2H, Ar'H), 7.24 (td, J=17.5, 1.0 Hz,
1H, BZM-Hg), 7.10 (d, J=9.5 Hz, 2H, Ar'H), 5.95, 5.94 (s,
2H, NCH,, NCH%), 5.68, 5.17 (s, 2H, COCH,, COCH"),
5.44 (s, 2H, CH,0). Isomer A: 75.6%, Isomer B: 24.4%;
BC NMR (DMSO-ds, 125 MHz) J: 167.9, 162.8 (C=0,
C'=0), 162.3, 156.6, 149.80, 149.77, 145.0 (CH=N),
141.74, 141.71, 140.5, 140.41, 140.37, 139.8, 137.2, 137.1,
136.4, 136.1, 129.2, 129.1, 126.5, 125.9, 124.9, 124.6,
122.8, 122.5, 121.9, 121.8, 120.8, 120.3, 120.1, 119.3,
119.2, 116.7, 116.6, 110.7, 109.89, 109.85, 63.2, 63.1
(OCH,), 44.6, 45.3 (COCH:, COC'Hz), 38.5 (NCH>); IR
(KBr) v: 3204, 3069, 2961, 2864, 1677, 1629, 1598, 1567,
1491, 1463, 1339, 1241, 1044 c¢cm™!. Anal. caled for
C33H24C1LNGO,S: C 61.97, H 3.78, N 13.14; found C 61.72,
H3.99,N 13.41.

N'-[9-(2- G e -5 FF B ) IHR w3 3T H 5 -2-((2-(3-
B AR ) ) R I R - 138 ) Z T Bk (Te): B AL A, 7=
£ 91.2%. m.p. 262.4~2632 ‘C. '"H NMR (500 MHz,
DMSO-ds) o: 11.76, 11.80 (s, 1H, CONH, CONH"), 8.47
(s, 1H, Cz-H,), 8.18, 8.36 (s, IH, CH=N, CH'=N), 8.24
(d, J/=8.0 Hz, 1H, Cz-Hs), 7.79~7.94 (m, 5H, Cz-H,,
Cz-H,, Cz-Hg, thiazolyl-H, Ar'H), 7.66~7.77 (m, 2H,
BZM-H4, Ar'H), 7.63 (d, J/=8.0 Hz, 1H, BZM-H>), 7.47~
7.60 (m, 3H, Cz-H7, Ar'HX?2), 7.21~7.35 (m, 3H, Cz-He,
BZM-Hs, BZM-Hg), 5.944, 5.935 (s, 2H, NCH,, NCH"),
5.71, 5.61 (s, 2H, CH,O, CH,0), 5.62, 5.20 (s, 2H,
COCH,, COCHY",). Isomer A: 76.7%, Isomer B: 23.3%; '3C
NMR (DMSO-ds, 125 MHz) d: 167.9, 162.9 (C=0, C'=
0), 162.3, 158.3, 149.8, 149.4, 149.3, 148.6, 148.5, 144.9,
148.6 (CH=N, C'H=N), 141.74, 141.70, 140.5, 140.40,
140.35, 139.8, 137.2, 137.1, 136.5, 136.2, 130.6, 130.5,
126.5, 125.8, 124.9, 124.6, 123.0, 122.9, 122.7, 122.5,
122.4,122.1,122.01, 121.97, 121.8, 120.8, 120.23, 120.18,
120.1, 1194, 119.3, 116.1, 116.0, 110.8, 110.6, 109.9,
109.84, 109.75, 109.4, 63.41, 63.35 (OCH,), 44.6, 45.3
(COCH2, COC'H>), 38.4 (NCHy); IR (KBr) v: 3289, 3201,
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3082, 3062, 2954, 2930, 2864, 1688, 1626, 1615, 1598,
1526, 1484, 1463, 1348, 1334, 1283, 1048 ¢cm™!. Anal.
calcd for C33H24CIN;O4S: C 60.97, H 3.72, N 15.08; found
C61.15,H3.83, N 14.94.

N'-[9-(2- 5 ME -5 FF R IR -3 0 PR A6 ]-2-((2-(1- 2%
S F G A IR IR - 1-38) R (7H): 9 (1 Ll Ak, P
% 85.3%. m.p. 214.0~214.9 C. '"H NMR (500 MHz,
DMSO-de) o: 11.72, 11.77 (s, 1H, CONH, CONH"), 8.43
(s, 1H, Cz-Hy), 8.14, 8.29 (s, IH, CH=N, CH'=N), 8.19
(d, J=7.5 Hz, 1H, Cz-Hs), 8.15~8.26 (m, 1H, Ar'H),
7.76~7.94 (m, 5SH, Cz-H;, Cz-H,, Cz-Hs, thiazolyl-H,
Ar'H), 7.73 (d, J=8.0 Hz, 1H, BZM-H.), 7.63 (d, J=17.5
Hz, 1H, BZM-H;), 7.17~7.57 (m, 9H, Cz-H,, Cz-Hj,
BZM-Hs, BZM-Hs, Ar'HX5), 5.94 (s, 2H, NCH,), 5.78,
5.63 (s, 2H, CH,O, CH"0), 5.64, 5.26 (s, 2H, COCH,,
COCHY). Isomer A: 77.0%, Isomer B: 23.0%; '3C NMR
(DMSO-ds, 125 MHz) . 167.9, 162.9 (C=0, C'=0),
162.3, 153.2, 149.9, 149.8, 1449, 148.4 (CH=N, CH=
N), 141.79, 141.76, 140.4, 140.3, 139.81, 139.80, 137.2,
137.1, 136.5, 136.3, 134.0, 127.4, 127.3, 126.5, 126.4,
125.99, 125.95, 125.83, 125.81, 125.40, 125.37, 124.8,
124.5,122.9,122.8, 122.74, 122.70, 122.44, 122.42, 121.8,
121.7, 121.4, 120.8, 120.6, 120.4, 120.2, 120.1, 1194,
119.3, 110.8, 109.92, 109.87, 109.8, 105.84, 105.75, 63.3,
63.0 (OCH,), 45.28, 45.34 (COCH:, COC'Hz), 384
(NCH,); IR (KBr) v: 3282, 3189, 3054, 2951, 2934, 2854,
1677, 1626, 1598, 1581, 1525, 1487, 1463, 1335, 1269,
1044 cm . Anal. calcd for C37H2;CINGO,S: C 67.83, H
4.15,N 12.83; found C 67.64, H 3.91, N 12.62.

N'-[9-(2- S W Mk -5 - FF Ly k-3 37 R K ]-2-((1,2,4- =
B8 05| ) 3- B 955 ) L BEE(8): KAt EA, P25 85.2%.
m.p. 226.2~226.8 “C. 'H NMR (500 MHz, DMSO-ds) J:
12.67, 12.64 (s, 1H, NH, NH'), 11.63, 11.75 (s, 1H, CONH,
CONH"), 8.48 (s, 1H, Cz-H.), 8.32, 8.31 (d, J/=7.5 Hz, 1H,
Ti-Ho, Ti-Hy), 8.25, 8.43 (s, 1H, CH=N, CH'=N), 8.23
(d, J/=8.0 Hz, 1H, Cz-Hs), 7.93, 7.90 (dd, J=8.8, 1.3
Hz, 1H, Cz-H,, Cz-H»), 7.86 (s, 1H, thiazolyl-H), 7.84 (d,
J=6.5 Hz, 1H, Cz-H,), 7.82 (d, J=8.5 Hz, 1H, Cz-Hs),
7.69 (td, J=17.8, 1.0 Hz, 1H, Ti-Hy), 7.38, 7.59 (d, J=8.0
Hz, 1H, Ti-Hs, Ti-He), 7.52, 7.53 (td, J=7.8, 1.0 Hz, 1H,
Cz-H;, Cz-H7), 7.44 (t, J=7.5 Hz, 1H, Ti-Hs), 7.26, 7.29
(t, J=17.5 Hz, 1H, Cz-H¢, Cz-Hg), 5.926, 5.933 (s, 2H,
NCH,, NCH%), 4.69, 422 (s, 2H, COCH,, COCH").
Isomer A: 62.9%, Isomer B: 37.1%; '3C NMR (DMSO-d,
125 MHz) ¢: 168.8, 166.4 (C=0, C'=0), 166.7 (Ti-C3),
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163.5, 149.8, 146.53, 146.48, 144.4, 147.8 (CH=N, CH=
N), 141.2, 141.0, 140.43, 140.37, 140.35, 140.3, 139.81,
139.78, 137.13, 137.12, 130.9, 130.8, 126.49, 126.47,
126.01, 125.98, 137.13, 137.12, 130.9, 130.8, 126.49,
126.47, 126.01, 125.98, 124.9, 124.4, 122.8, 122.5, 1224,
121.5, 121.4, 120.81, 120.78, 120.21, 120.15, 120.12,
120.09, 117.60, 117.56, 112.70, 112.65, 109.94, 109.92,
109.8, 32.7, 33.5 (COCH2, COC'Hz), 38.4 (NCH»); IR
(KBr) v: 3381, 3204, 3173, 3065, 2971, 2863, 1677, 1626,
1601, 1581, 1528, 1491, 1473, 1460, 1335, 1183 cm .
Anal. calcd for CpgH;9CINgOS,: C 57.68, H 3.28, N 19.22;
found C 57.47,H 3.51, N 19.07.

3.4 BRHEY 1M1 NEREE

M\ 50 mL = F3H PN 0.3 mmol 77844 3,6- — F ik
FE-9-LE FEE I (10) AT 4 mL Jo/K O BE, fEIR 80 CF
PP R e VAR, NN 7 IUKESER(Z) 11 uL), 4RELH
F£0.5h 5, MA 0.6 mnol H[E 4475 2 & 2 W Bk(3), Rl
B9 h. RMAEWRE, R BOFAEN 25, Sl
A=Y, H/b & ORI T, A=Y A Sl im i
2, DMERERR MR ER, AERER, HiE, D
= OB IEDE, TR 1S EI400) B AL &9 11.

N,N-[(9- ZFE MM E)-3,6- 3V FF 3 ]-2,2'-[ —(3-h ik
R LBEF(11a): AR, 772 36.8%. m.p.
258.1~258.9 ‘C. 'H NMR (500 MHz, DMSO-ds) o:
11.52, 11.51 (s, 2H, CONH X 2), 8.57, 8.53 (d, J=9.5 Hz,
2H, Cz-H,X2), 8.22, 8.40 (s, 2H, CH=NX2), 7.96, 7.90
(d, J=8.5 Hz, 2H, Cz-H,X2), 7.67~7.78 (m, 2H,
Cz-HyX2), 7.32~7.49 (m, 6H, ArHX6), 7.10, 7.06 (d,
J=8.0 Hz, 2H, ArHX2), 6.66, 6.80 (t, J=6.0 Hz, 2H,
NHX2), 4.47~4.56 (m, 2H, NCH,), 4.43, 3.95 (s, 4H,
COCH,X2), 1.32~1.42 (m, 3H, CHs); IR (KBr) v: 3437,
3396, 3308, 3210, 3074, 2971, 2894, 1677, 1618, 1598,
1528, 1483, 1349, 1241 cm . HRMS (ESI) calcd for
C3:H29NoOg [M—H] ™ 634.2163, found 634.2157.

N,N'-[(9-T FEMmp3E)-3 6- — 3V F 3E]-2,2'-[ - (4-Fi FE
RGN L BEHE(1b): B EE A, 23 85.4%. mp.>
270 ‘C. '"H NMR (500 MHz, DMSO-d) : 11.28~11.81
(m, 2H, CONH X 2), 8.47~8.69 (m, 2H, Cz-H, X 2), 8.21,
8.40 (s, 2H, CH=NX2), 7.79~8.13 (m, 6H, Cz-H,X2,
ArH X 4), 7.72 (d, J=8.5 Hz, 2H, Cz-H, X 2), 7.46, 7.58 (t,
J=5.3 Hz, 2H, NHX2), 6.78, 6.72 (d, J=9.0 Hz, 4H,
ArH X 4), 4.50, 4.03 (d, J=6.0 Hz, 4H, COCH,X?2),
4.23~4.63 (m, 2H, NCH,), 1.66~1.84 (m, 2H, NCH,-
CH>), 1.22~1.37 (m, 2H, NCH,CH,CH3), 0.89 (t, J=7.3
Hz, 3H, CHs); IR (KBr) v: 3344, 3277, 3075, 2956, 2867,
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1684, 1632, 1598, 1528, 1501, 1466, 1314, 1249 cm ..
HRMS (ESI) calcd for C34H33N906 [M_H]_ 662.2476,
found 662.2479.

3.5 HiRLEDEDEMENR

T W22 SCIR[ 591/ 771234 T PTP 1B #1314 i i
S
3.6 REBIRLEY6d. 7fF111b 5 PTP1B K4 F
PUEE

T XKl Dockingserver #44, #Ekx PTP1B &
FI & & 45 # (PDB ID:INNY) M. RCSB ] PDB JE
(http://www.rcsb.org) T #.

4 BhA 8L (Supporting Information) X547 6~8 1 11
) IR. 'H NMR. 3C NMR. 'H-'H COSY. NOESY I
MS i ] I B Rk AT BL A 9 AR T I 3k (http://sioc-
journal.cn/) N K.
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