.+ 288+ Zj27 244 Acta Pharmaceutica Sinica 2009, 44 (3): 288-295

5 o N

B4 Src HEEHI NO & BN EH1 I 1E F B9 4-35 2Bk -3- B2 REM 2 3 B
BULAWIIRIT. ARSEYEETR

¥ A ARAY, E2EBR L AEE LN B
WS, WS, RN Hap

(1. PEARKFI A MR AL TIESSERE, 07 B 210009; 2. 1 E AR KFEAWFHOR =, L7 BEa
210009; 3. T EZGRIEE R L0, IL78 AL 210009; 4. GV KEHER, 616 100)

FEE: Src 5 INOS MMER A HeM P AL T AN R0 B 10 20N, ASCRM PRSI0t R B, %
AT 2B R 2% Sre B2 AT 5 iINOS IR EIIHIFR . Fristvh& UMb W4 Sre JHEH iINOS (14
TR I B AR S MR, SR A5 SR W R ES A A W T P R A S8 2 I — S AR R, S G
X T 22 R 40 R R B A — T AR EIE ] . b LA 33 X Sre BRI INOS 45 LA U B vE I, X
95 HepG2 F45 s HT-29 41 i iy 1% 58 b A4 BH 52 i #7E H -

KRR PR Sre BE; NO A, XU

FE 22 S RII6.1 XHERFRIRFD: A X E4HS: 0513-4870 (2009) 03-0288-08

The design, synthesis and anticancer activity of
4-heteroarylamino-3-cyanoquinolines as dual inhibitors of c-Src and INOS
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YAN Ming’, CHEN Ji-wang®, CHEN Meng-ling*
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Abstract: Because c-Src and iNOS are key regulatory enzymes in tumorigenesis, a new series of
4-heterocycle amine-3-quinolinecarbonitriles as potent dual inhibitors of both enzymes were designed, synthe-
sized and evaluated as multiple targets agents in cancer therapy. All compounds were evaluated by two related
enzyme inhibition assays and an anti-proliferation assay in vitro. The results showed that most compounds in-
hibited c-Src and iNOS well. The best compound 33 inhibited both enzymes with the ICs, values of 0.048 4
umol-L™" and 34.5 umol-L™', respectively. Some of the compounds also showed moderate anti-proliferation ac-
tivities at 10 umol-L™" against colon cancer HT-29 and liver cancer HepG2 cell lines.
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22 O FR VR Src il AT 3 1 5 B0 (17 40 A 4 A
{55 BEAT BT, AN ITak BA 7 35 1 H 1.

AR Sre $WHIF W ST CEUAS T S8 m b it
fEo filn, H BMS AFEIJFRE Sre /N4l
dasatinib (1) ©F 2006 E7EEE LR, f1 Wyeth
ANFETFRIP) Sre W/ T4 7 bosutinib (2)
CL7E CML 3877 45U HE N T T 39011 PR R 56 i B M (e
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Figure 1 Selective Src inhibitors
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Figure 2 Some selective iNOS inhibitors
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Horh b &% CPU-Y020 (3) XF Src fil iNOS 445 4 4f
(P40 7, E R LE AT IR AR ATk — 28 PR P
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T 5 2 B0 5 2500 B b, A AN S A0S T 1
PR AMRE B R W, il 2 H RS M E RS
DA A 2 fof 155 0 B o A2 2% 1T TR I R s TR LG 22 8L i 2
VIR IF R e BER T I 1 2 AR S S B T
13 5%F Sre 5 INOS 75 M AL i R i AN [J] 4 - A2 )
R RRIIWEST, MR AKX PN S Sre 7E AR 1)
R S v RS B I AR P o DRI S R A A
O A 1 T SO O S 25 FE X S S (4, 1T
X} ANOS [F I ) b+ M HoAr . & X IAT Sre 1l
HIF IR O RIS, VEEIERAL A Y bosutinib (1)
REARCH 26 S 450, RAELWIT RP 9 TH A2
Yoy 1 E SR, LG Sre JBEAT W A0V 1) 3-
FIEWERRE AR 4 7B 48, 72 3L 4 00 55 B B 5| N XF
iNOS Ak BEVEINEIE 0 2-% HE e M 77 AR 4 25 3
1, K Src WBEHIH 7S M 45 F R INOS v 0] A
BB, WA T AR B IR Sre & (1
M5 INOS MXUEAHIF (B 3). W AR,
AR AR GRRE T P92 T A R [ R LA —
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ARV SHARIE T H A AL EY 12 4, Rl %52 T ixes
FAL AW Sre 55 INOS [mERGYE, DL eI £
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(6) M 5-fEFLmEIAREY (7) MBI, SOk m LIt
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Scheme 1  Synthetic route of target compounds
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Table 1 The structures of compounds 25—36 and their enzyme inhibition activities against ¢-Src and iNOS

HNT
R4 N CN
| ~
R2/\/\0 N
Compd. Ar R R, Sre ICso/umol-L™! iNOS ICs¢/umol- L™ *°

25 2-(6-Methylbenzothiazole) CHs Morpholine 0.156 7.14
26 2-Benzothiazole CH;3 4-Methylpiperazine >1.0 15.5
27 2-Benzothiazole OCH;3; Piperidine >1.0 28.7
28 6-(2-Aminobenzothiazole) OCH; Piperidine 0.467 22.0
29 6-(2-Aminobenzothiazole) OCH3; 4-Methylpiperazine 0.275 7.72
30 6-(2-Aminobenzothiazole) OCH; Pyrrolidine 0.403 11.0
31 6-(2-Aminobenzothiazole) OCH; Diethylamine 0.260 117
32 6-(2-Aminobenzothiazole) OCH3; 3,5-Dimethylpiperazine 0.065 20.3
33 6-(2-Aminobenzothiazole) OCH3; 4-Methylpiperidine 0.048 4 345
34 6-(2-Aminobenzothiazole) CH; Dimethylamine 0.143 5.81
35 6-(2-Aminobenzothiazole) CH;3 2-Methylaminopyrrolidine >1.0 13.2
36 6-(2-Aminobenzothiazole) CH;3 Pyrrolidine 0.159 24.8
2 (Bosutinib) 0.001 8 -

3 (CPU-Y020) 0.0154 313

4 (2-Aminothiazole) - 20

5 (L-Canavanine) - 65

*The ICso values were means of triplet experiments, and the variabilities were within 10%; *NOS of mouse macrophage

ANA-1

pumol-L™', #J/& bosutinib (2) ) 1/20 47, H5AE
AR IELL S CPU-Y020 (3) ALt FR&ET
2/3 fiki. L&) 250 26 1 27 ) 4 ALEUARIE 5 )
N 6-H I 2-JE SE IR I WEME R 2- i B R IR e, b
G W) 25 XF Sre A€ BAWHIEE, TG 26 i
27 EVRPEA 1.0 pmol-L™" (¥4I 5 vh ¥ A7 2 I Hh W
BRPHITEE. th A 28 & 36 1) 4 MTEURIY N
2, 6- i ORI WE M 1) £ AL, K A A A ) AR
Src RILH — & MG e, Hrhf&4 32 f1 33
XF Sre ) 1Cso M43 513X %] 0.065 pumol-L™" 2 0.048 4
umol-L™", X Src WM F AT Ur (Al 45 F s 7
i SE A IE AR, 6 Sre 0 A 400135 1kl
LN AP

WG 28~33 ki, EfIHERMT 2, 6-
TR SRR I IE A Ny 4-07 SEHUREE, TR b
AL EEERR 6 A71K Ry SEFA AR 7 £7 %3k
) P A i fe 5 BRI, R A X B o AN ] 48 Il £ 410
WA — e 2 e, PR RVACRBE, 2 Ry FEHTAH
L, Ry JERTAUREE . MWLM, —O%ECE 4-HSEUR
BRI, fLAH 28~31 XF Sre FIFIHIE MEFIEALL T 0.2
umol-L™" £ 0.5 pmol-L™", MM 2ZE 1~3 {5210, Xf
iNOS flE MEthFE AR E T 10 pmol- L™ (%R
s M Ry IEF N 3, 5- T FHILDRIE B 4- F SEURIE I,

A 32 A1 33 X Sre (MHNE TELL AL 1) 28~36
P T 4~6 i, WoRIXPIFHUARIEXS Sre SEHI1H
A IETEER

XTHERE INOS Sk ut, Ko it &GS 2-%
FEBEME (4) K L-canavanine (5) A1EL#FZ B 4 4r
ISP B0 INOS T k4414 B 5l &
BT 2-EFEBEME (4) M L-canavanine (5) Xf iNOS
PIFHEIA . filhn, G4 32 XFT INOS (1) 1Cso K
20.3 pmol-L™', HAMBIHTEL 2-JHEmems (4) AHY,
& L-canavanine (5) ] 3 %, 1MAL54) 34 %5 T INOS
[¥) ICs A %1 5.81 pmol- L', Lb 2-JicSEWEME (4) 514 4
o

S0P VA 5 40 X 1 SRS A o e P LAk
b, K ExE Sre S (10015 M A o i %o
INOS [P g PE 59 . HoA Xy Sre B HIHIK 1Cs,
IR AT T 0.040~0.40 pmol- L™ P, TiXf INOS
) 0 5 P AH N LSS, ICse KB A T 5~50
pmol- L™ o X — T 5 15 Wi b S Wi 1 & A
— 3. BT PRSI SRR A TR Sre Bl
A B AN EAE A 3-SR BEER , AN AR L 4 47 05
Ji B AR IE [ A7 B 5 TN INOS A3 — & il E F (36
F B, BRI S 00T Sre 30 )30 i 3 2k
5 A LATRUYT o
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N T E BT A A S T R 40 A R A
F, B4y BIEEL T X Sre A1 iINOS #HG — & ik KA 1)
JidEs AS49. B9 AGS. i HepG2. 4ill¥ HT-29
N B g PC-3 4 Ma bR R I SRB 77 54T 1 RS T
BEBE TR AR o AR R I SN E T, KES S
P p I B FEAE S, AR & —E m)
PHESE B, o ik &4 250 33 Al 34 £E 10 pmol-L™
WL R T TR HepG2 N4k 9 HT-29 411 i i 1451
R — 2 FEIER (R 2).

Table 2 The percentage of survival cells at 10 pmol-L™" treated
by compounds 25, 33, 34 and bosutinib (2) against 5 different
human cancer cell lines

Percentage of growth / %

Compd.

Lung  Stomach Liver Colon Prostate
A549 AGS HepG2  HT-29 PC-3
25 68.04 77.08 61.13 55.06 86.7
33 67.92 75.43 45.43 44.84 88.76
34 75.62 71.49 54.01 51.75 78.33
2 (Bosutinib) 9.32 3.80 9.20 2.84 7.81

FRAE LA e st 4 2R, P e vt A4 5 4 1) Ml 410 1
T VE 5 R S B GRS PR — B, BuMR R YR S
bosutinib (2) FHHLA—m ZH . KA TR
HARSM U TG PR 59, W] Re SRR G ) I B 1
FUA Ko T B G YRR R w5 59, JF HI85
4 A5 B A Jo 7 AL 3, A7 A6 B
AT I 53 1A, e 328 i 4 B 3k \ 40 P vy 5
PR M BRI T 1224 5 50k it 96 4t £ 00 ol
.
4 it

KK Gy FHEE 258 5 1 vk TR, ¥
Src VAR ARG BEFR 5 B AT INOS # S PE1
SR BES G, Bt G T AR I 2 R Sre
HEPEE S INOS [ E S . prike it & itk &
Y2t 7 Sre WA iINOS [ HIEIE PRI, I
G365 MAS [R] b JRg 40 I ) B K A S R AT T
W EARIBEFIH, KHB oG W0k i o B il 8
IR — & ARGk, B2 A5 4 o6) 22 Tl b e 4 i
PIHGEE A — s A HIE R« 454 33 X1+ Sre
WA INOS YA B G P, ) i HepG2
FEE g HT-29 48 i 1) 398 5t A7 9 Sl PR 4 A Y
Fi% 28 1R Src K 35 5 INOS 11 505 041 571 (i 7T 5
TR MBI 22 48 ST IR 25 ) 1O R 3R it 108 A
MR

5 SKIGERSY

A&k s F MELT-TEMP T4 55 A & (i
T ARZHLIE); IR A Nicolet Impact 410 {37 H-45 #
LEAMEIACIE (KBr JEA); "H NMR Btk i
Bruker AV300 %! (300 MHz) % Bruker AV500 % (500
MHz) #RESEPRACIE (TMS I WAs)s i 25l
H &gt GC-MS 2050 BRI H A (EI-MS). Agilent
1946A-MSD i 14 (ESI-MS) % Agilent MSD-TOF
(ESI-HRMS) Wl & o ASCAA W 8~36 114 135K H
ORI (K5 iR 2, Fo B bRk & W0 10 T 245 1k
R RO R W .
51 6-FE-4-(6-FE X FEM-2-frH)-7-(3-M5 M &
AEE)-3-FNEEM (25)

¥4k &9 17 140 mg (0.3 mmol) FIFEREZHH 100
mg (0.7 mmol) JIAZF] 50 mL —FUET, % T 15mL
DMF 1, R J5 A M 0.5 mL (5 mmol), 80 C
6 ho BRI 30 mL /K oA [ AT, HhugT
TRAFHL 95 mg, I 1R 216/ BEAA 2 Tk _ERERE 2
FEAR 77 i 72 mg, Y& 49%. BU™ 5 10 mg T 2 mL
WIEA 1 mol-L™" 1) BRI 5 ook I 25 143 7 i 3R IR 46 11
mg (RO AR ), HTHK NMR 7347, mp
279~281 °C; IR (KBr, cm™'): 3 425 (-NH-), 2 841
(-NCH,), 1 532, 1 476 (Ar-), 1 250 (-C-O-C-); '"H NMR
(300 MHz, D,0) d: 1.44 (m, 2H, CH,), 2.63 (br s, 6H,
Cs-CH;, C¢-CH3), 3.30 (m, 2H, CH,), 3.44 (m, 2H,
CH,), 3.64 (m, 2H, CH,), 3.78 (m, 2H, CH,), 4.02 (m,
2H, CH,), 4.30 (m, 2H, Ar-OCH,), 7.56 (m, 2H, Ar-H),
7.73 (s, 1H, Ar-H), 8.04 (s, 1H, Cs-H), 8.44 (m, 1H,
C,-H), 9.43 (s, 1H, C,-H); EI-MS m/z: 473.1 [M]"; HR-
ESI-MS m/z: caled for C,qHosNsO,S [M+H]" 474.188 5,
Found 474.185 7.
52 4-(FKFFEM-2-prE)-6-FE-7-3-(4-BEIKE
B-1-B)AEE)-3-5 EEH (26)

K54G BAGEY 25 MR 77, UAkE9) 16
120 mg (0.3 mmol) Fil N-FHJEWRIE 0.5 g (5 mmol) A it
K, #3651 26 62 mg, W 45%. mp 236~238 C;
IR (KBr, cm™): 3 386 (-NH-), 2 217 (-CN), 1 627, 1 457
(Ar-), 1 129 (-C-O-C-); 'H NMR (300 MHz, D,0) ¢:
2.00 (s, 3H, C¢-CHy), 2.29~2.30 (m, 2H, CH,), 2.95 (s,
3H, N-CHj), 3.38~3.42 (m, 4H, 2xCH,), 3.46~3.50
(m, 2H, CH,), 3.95~3.99 (m, 2H, Ar-OCH.,), 6.35 (s, 1H,
Cg-H), 7.21~7.31 (m, 4H, Ar-H), 7.55 (s, 1H, Cs-H),
8.11 (s, 1H, C,-H); EI-MS m/z: 473.1 [M+H]"; HR-
ESI-MS m/z: caled for C,6H,0NgOS [M+H]" 473.204 5,
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Found 473.202 3.
5.3 4-(FFHEM-2-P2E)-6-FEH E-7-(3-(RIE-1- %)
AEE)-3-FEEM (27)

K56 25 MR 71, BG4 18 130 mg
(0.3 mmol) FIUREE 0.43 g (5 mmol) K KL, L &4
27 75 mg, Y& 51%.mp 258~260 C; IR (KBr, cm™):
3 460 (-NH-), 1 633, 1 471, 1 436, 1 396 (Ar-), 1 170
(-C-O-C-); '"H NMR (300 MHz, D,0) 6: 1.40 (m, 2H,
CH,), 1.88 (m, 2H, CH,), 1.99~2.13 (m, 4H, 2xCH,),
3.09 (m, 2H, CH,), 3.32 (m, 2H, CH,), 3.69 (m, 4H,
2xCH,), 3.84 (s, 3H, C¢,-OCH3), 6.61 (s, 1H, Cg-H),
7.09 (s, 1H, Ar-H), 7.58 (br, 2H, Ar-H), 7.80 (s, 1H,
Cs-H), 8.23 (s, 1H, C4-H), 8.86 (s, 1H, C,-H); EI-MS m/z:
474.1 [M+H]"; HR-ESI-MS m/z: calcd for CoH,sN50,S
[M+H]" 474.188 6, Found 474.186 5.
5.4 4-(2-F EF FrIEM-6-f £)-6- B & £-7-(3-(Tk
IE-1-E)AEE)-3-5 HEEM (28)

K56 25 AR 7, BAEE) 24 130 mg
(0.3 mmol) FIUREE 0.43 g (5 mmol) K5k}, L&Y
28 76 mg, YF 52%.mp 176 C (dec); IR (KBr, cm™):
3431 (-NH-), 2 209 (-CN), 1 620, 1 592, 1 459, 1 425
(Ar-), 1 246 (-C-O-C-); "H NMR (300 MHz, DMSO-d)
d: 1.38~1.40 (m, 2H, CH,), 1.50~1.53 (m, 4H, 2xCH,),
1.93~1.98 (m, 2H, CH,), 2.36 (m, 2H, CH,), 2.37~
2.39 (m, 2H, CH,), 3.91 (s, 3H, C,-OCHj3), 4.16~4.21
(t, 2H, J = 6.3 Hz, Ar-OCH,), 7.13~7.17 (d, 1H, J =
6.3 Hz, Cs-H), 7.29 (s, 1H, Cg-H), 7.34~7.37 (d, 1H,
J = 8.4 Hz, C,-H), 7.60 (s, 1H, C4H), 7.76 (s, 1H,
Cs-H), 8.25 (s, 1H, C,-H); ESI(+)-MS m/z: 5152
[M+Na]"; HR-ESI-MS m/z: calcd for CosHxoN¢O,S [M+
H]" 489.199 4, Found 489.197 6.
55 4-Q-BEFFEM-6-fE)-6-FHE-7-(3-4-H
EURRR-1-5)-3- 5 EMEM (29)

K56 25 AR 77, DALY 24 130 mg
(0.3 mmol) FI N-FELURIZ 0.5 g (5 mmol) A J5i k), 73
44 29 63 mg, K 42%.mp 258~260 C; IR (KBr,
em™'): 3400 (-NH), 1 528, 1 477 (Ar-), 1 253 (-C-O-C-);
"H NMR (300 MHz, DMSO-d;) 6: 1.72~1.76 (m, 4H,
2xCH,), 1.93~1.99 (m, 2H, CH,), 2.08 (m, 2H, CH,),
2.48 (s, 3H, N-CH3), 2.55 (m, 2H, CH,), 2.65 (m, 2H,
CH,), 3.91 (s, 3H, C¢-OCHj3), 4.17~4.19 (t, 2H, J = 6.0
Hz, Ar-OCH,), 7.12~7.15 (d, 1H, J = 6.3 Hz, Cs-H),
7.28 (s, 1H, Cg-H), 7.32~7.35 (d, 1H, J = 8.4 Hz, C4-H),
7.51 (br, 2H, NH,), 7.80 (s, 1H, Cs-H), 8.35 (s, 1H,

C,-H), 9.49 (s, 1H, NH); EI-MS m/z: 503.2 [M]"; HR-
ESI-MS m/z: caled for C,qH,sN,0,S [M—H]™ 502.238 3,
Found 502.239 8.
56 4-(2-FEFFIEM-6-fxH)-6-F & E-7-(3-(Mt
M%-1-J5) A | E)-3-FEEM (30)

K56 25 AR 77, DAbG9) 24 130 mg
(0.3 mmol) FIHIEME e 0.36 g (5 mmol) Ky J5kE, b4
) 30 65 mg, WK 46%. mp 240~242 C; IR (KBr,
em™'): 3 460 (-NH-), 2 217 (-CN), 1 612, 1 523, 1 453
(Ar-), 1 123 (-C-O-C-); 'H NMR (300 MHz, DMSO-dy)
5: 1.71~1.75 (m, 4H, 2xCH,), 1.96~2.01 (m, 2H,
CH,), 2.54 (m, 2H, CH,), 2.61~2.64 (m, 2H, CH,),
3.91 (s, 3H, C¢-OCHy), 4.17~4.21(t, 2H, J = 6.3 Hz,
Ar-OCH,), 7.11~7.15 (d, 1H, J = 6.4 Hz, Cs-H), 7.28
(s, 1H, Cg-H), 7.31~7.34 (d, 1H, J = 8.4 Hz, C4-H),
7.51 (br, 2H, NH,), 7.61 (s, 1H, Cs-H), 7.79 (s, 1H,
Ar-H), 8.34 (s, 1H, C,-H), 9.49 (s, 1H, NH); EI-MS m/z:
475.2 [M+H]"; HR-ESI-MS m/z: calcd for CpsH,7NgO,S
[M+H]" 475.183 8, Found 475.179 6.
57 4-Q-BEFHEM-6-F2E)7-G-(ZZRE)A
SE)-6-HEE-3-FEEW (31)

K56 125 A 77, DAG9) 24 130 mg
(0.3 mmol) F1 = Z.}% 0.37 g (5 mmol) sk}, #3465
Y 31 68 mg, WK 48%. mp 185 C (dec); IR (KBr,
em™'): 3 297 (-NH-), 2 202 (-CN), 1 620, 1 530, 1 460,
1 426 (Ar-), 1 248 (-C-0-C-); '"H NMR (300 MHz,
DMSO-d;) d: 0.98~1.01 (d, 6H, 2xNCH,CH;), 1.93~
1.97 (m, 2H, CH,), 2.61~2.63 (m, 4H, 2xCH,), 2.72
(m, 2H, CH,), 3.91 (s, 3H, C¢-OCH3), 4.17~4.22 (t, 2H,
J = 6.3 Hz, Ar-OCH,), 7.12~7.15 (d, 1H, J = 6.0 Hz,
Cs-H), 7.28 (s, 1H, Cs-H), 7.32~7.35 (d, 1H, J = 8.2
Hz, C4-H), 7.51 (br, 2H, NH,),7.62 (s, 1H, Cs-H), 7.81
(s, 1H, C;-H), 8.35 (s, 1H, C,-H), 9.50 (s, 1H, NH);
EI-MS m/z: 476.2 [M]"; HR-ESI-MS m/z: calcd for
C,sH20NO,S [M+H]" 477.199 8, Found 477.198 4.
58 4-(2-F E & FFEm-6-p&E)-7-(3-((3S, 5R)-3,5-
T FEIREE-1-2) -6-F B -3-FEEN (32)

K56 25 AR 75, BAGEY) 24 130 mg
(0.3 mmol) A 2, 6- - HILIRIE 0.46 g (4 mmol)
TR, A 32 70 mg, WK 45%. mp 262~
264 °C; IR (KBr, cm™): 3 442 (-NH-), 2 207 (-CN),
1 635, 1 537 (Ar-), 1 253 (-C-O-C-); '"H NMR (300
MHz, DMSO-d4) d: 0.99~1.03 (m, 6H, 2xNCHCH;),
1.90~1.98 (m, 2H, CH,), 2.51~2.63 (m, 4H, 2xCH,),
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2.68~2.70 (m, 2H, CH,), 3.26~3.28 (m, 2H, 2xNCH),
3.91 (s, 3H, C¢-OCH3), 4.20~4.22 (t, 2H, J = 6.3 Hz,
Ar-OCH,), 7.12~7.16 (d, 1H, J = 6.0 Hz, Cs-H), 7.29 (s,
1H, Cs-H), 7.33~7.35 (d, 1H, J = 8.4 Hz, C,-H), 7.48
(br, 2H, NH,), 7.62 (s, 1H, Cs-H), 7.80 (s, 1H, C;-H),
8.35 (s, 1H, C,-H), 9.48 (s, 1H, NH); EI-MS m/z: 517.2
[M]"; HR-ESI-MS m/z: calcd for Cy7H3,N,0,S [M+H]"
518.226 4, Found 518.224 2.
59 4-Q-BEFFEM-6-fRE)-6-FHE-7-(3-4-H
EIURDE-1-E)AEE)-3-FEEW (33)

K H 54k 25 AR I 75, DAL ) 24 130 mg
(0.3 mmol) 1 4-FILIRIE 0.5 g (5 mmol) HyJ5ik}, 15
&%) 33 63 mg, W 42%. mp 235~237 C; IR
(KBr, cm™): 3 358 (-NH-), 2 203 (-CN), 1 536, 1 356
(Ar-), 1 024 (-C-O-C-); "H NMR (300 MHz, DMSO-d;)
5:0.97~0.99 (d, 3H, J = 6.3 Hz, CHCH;), 1.19~1.29
(m, 2H, CH,), 1.54 (m, 1H, CHCH3), 1.68 (m, 2H, CH,),
1.95~1.97 (m, 4H, 2xCH,), 2.21 (m, 4H, 2xCH,), 3.95
(s, 3H, C¢-OCHsy), 4.18 (t, 2H, J = 6.3 Hz, Ar-OCH,),
7.13~7.16 (d, 1H, J = 8.0 Hz, Cs-H), 7.27~7.33 (m,
2H, Ar-H), 7.56 (s, 2H, NH,), 7.63 (s, 1H, Cs-H),
7.96~7.99 (m, 2H, Ar-H), 8.34 (s, 1H, C,-H), 9.87
(s, 1H, NH); ESI(+)-MS m/z: 502.2 [M]"; ESI-HR-MS
m/z: calcd for Cy7H,9NgO,S [M—H]™ 501.243 1, Found
501.243 5.
510 4--|EFFEM-6-f2E)-6-FE-7-(3-(2-(F
i 25 % - 1-25) R 5)-3-FEEM (34)

K5 A 25 AR A 77325, DAL 23 130 mg
(0.3 mmol) F1 2-HfZBEAEME 0.43 g (5 mmol) 4 Uk},
b5 34 76 mg, WK 52%. mp 221 C;IR (KBr,
cm'): 3 443 (-NH-), 2 223 (-CN), 1 633, 1 585, 1 506,
1 445 (Ar-), 1 258 (-C-O-C-); 'H NMR (300 MHz,
DMSO-dy) 6: 1.92~1.94 (m, 2H, CH,), 2.17 (m, 5H,
NHCH;, CH,), 2.33 (s, 3H, Cs-CH3), 2.43~2.45 (m, 2H,
CH,), 3.37~3.44 (m, 4H, 2xCH,), 4.17~4.21 (t, 2H,
J = 6.2 Hz, Ar-OCH,), 7.11~7.14 (d, 1H, J = 6.0 Hz,
Cs-H), 7.24 (s, 1H, Cs-H), 7.31~7.34 (d, 1H, J = 8.0
Hz, C,-H), 7.48 (br s, 2H, NH,), 7.60 (s, 1H, Cs-H),
8.27 (s, 1H, C;-H), 8.39 (s, 1H, C,-H), 9.53 (s, 1H, NH);
EI-MS m/z: 487.2 [M]"; HR-ESI-MS m/z: caled for
Ca6H30N;0S [M+H]" 488.215 6, Found 488.218 5.
511 4--8EFHEM-6-I2E)-7-G-(ZHR)AS
£)-6-F &-3-FEEEM (35)

K5 A 25 AHIA 977325, DAL 23 130 mg

(0.3 mmol) A1 —HJiZ 0.2 g (4.4 mmol) K5k, 7534k
) 35 60 mg, WK 48%. mp 186 C (dec); IR (KB,
em™): 3 297 (-NH-), 2 206 (-CN), 1 623, 1 526, 1 462,
1 448 (Ar-), 1 233 (-C-O-C-); 'H NMR (300 MHz,
DMSO-d,) d: 1.96~1.98 (m, 2H, CH,), 2.31 (s, 3H,
Ce-CH3), 2.37 (s, 6H, 2xN-CH;), 2.69 (m, 2H, CH,),
4.19 (m, 2H, Ar-OCH,), 7.08~7.11 (d, 1H, J = 7.2 Hz,
Cs-H), 7.22 (s, 1H, Cg-H), 7.28~7.31 (d, 1H, J = 8.2
Hz, C4-H), 7.45 (s, 2H, NH,), 7.57 (s, 1H, Cs-H), 8.25
(s, 1H, C;-H), 9.52 (s, 1H, C,-H); EI-MS m/z: 432.2
[M]"; HR-ESI-MS m/z: caled for C,3H,5NgOS [M+H]"
433.180 5, Found 433.181 9.
512 4-(-|EFFEM-6-RE)-6-FH E-7-(3-(MLrE-
1-B)AEE)-3-FHEEW (36)

K56 25 AR 77, BAAGA9) 23 130 mg
(0.3 mmol) FILMEHE 0.36 g (5 mmol) Ky J5ikl, 34k &
M) 36 62 mg, WE 45%. mp 206~208 C; IR(KBr,
cm™'): 3 446 (-NH-), 2 207 (-CN), 1 623, 1 558, 1 540,
1 465 (Ar-), 1 234 (-C-0-C-); '"H NMR (300 MHz,
DMSO-dy) 0: 0.99~1.09 (m, 2H, CH,), 1.70~1.71 (m,
4H, 2xCH,), 1.98~2.01 (m, 2H, CH,), 2.33 (s, 3H,
C¢-CHy), 2.50~2.61 (m, 2H, CH,), 3.34~3.39 (m, 2H,
CH,), 4.19~423 (t, 2H, J = 6.0 Hz, Ar-OCH,),
7.11~7.14 (d, 1H, J = 6.0 Hz, Cs-H), 7.24 (s, 1H,
Cg-H), 7.31~7.34 (d, 1H, J = 8.5 Hz, C,;-H), 7.48
(br, 2H, NH,), 7.60 (s, 1H, Cs-H), 8.27 (s, 1H, C;-H),
8.39 (s, 1H, C»-H), 9.54 (s, 1H, NH); EI-MS m/z: 458.2
[M]"; HR-ESI-MS m/z: caled for C,sH,7NgOS [M+H]"
459.196 1, Found 459.197 2.
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