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1,348 M= TAITE WA R EMSE R
BB EEH' BETC SRR % %° kK

(CEBM KN S 407 TR 2ERE FRM 450001)
C MK ZGEBE HEIH 450001)

)
1\,

WE FHPSRE, BAGEMEEN=8GEHE 13,408 s mpte, StamT 11 ARIER 1,3.4-
M M = FURATAEY). FrE LA Y4 "H NMR, IR Al HRMS 55 A4E. P B R R me £h (MTT) - 4 T 1% 26840
& )% B 40 ML (MGC803) F1 1l 471 IR 96 40 M (PC-3) M4 il A, 45 R B RibE 2-[4-33- I HE =AU -1-2) %
HE]-5-(4- LR IE)-1,3,4-W8 —(by) 2-[4-(3,3- - F HE = UG- 1-38) R k- 5-(2- F AR B 2R ) - 1,3,4- 08 — ¥ (by)  2-[4-(3,3-
TR = R -1- ) R FE]-5-(3,4- X AR FE IR FE)-1,3,4-BE T (byg) s 2-[4-(3,3- IR = UM -1- 38 R L ]-5- (M g -4-
$5)-1,3,4-18 18 (by ) 6] 7 51 8 200t ¥ 1080 448 P o L8 = 005 25 8 1 B2 BR(DTIC), H: 1Cs B4 51 74.145, 87.790,
87.327 Al 104.875 pumol/L, Tl BE4HALINJLT-RAMBIER. RAMERBHREZINR TG KGR A
(E. coli) A& H A E BRE (S, aureus) FIAMFIVER, 25 5 B iR Ze b A 40 1 15 b 40 B 5 150 75 3 B HE 3 1 .

R =EM 13,408 0 Sk BURRIEE; SR E T

Synthesis and Biological Activities of 1,3,4-Oxadiazole
Triazene Derivatives

Lei, Qiang” Qin, Shangshang” Feng, Cuining” Li, Peipei” Zhang, Xi“ Long, Yue™®*
(“ College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001)
(®School of Pharmaceutical Sciences, Zhengzhou University, Zhengzhou 450001)

Abstract 11 novel 1,3,4-oxadiazole triazene derivatives were designed and synthesized by combination of triazenes and
1,3,4-oxadiazoles. All the target compounds were characterized by 'H NMR, IR and HRMS. The antitumor activities of all
compounds were screened by using thiazolylblue (MTT) assay in vitro, in which MGC803 cell lines and PC-3 cell lines were
used as the test cancer cell. The results showed that compounds 2-(4-(3,3-dimethyltriaz-1-en-1- yl)phenyl)-5-(4-methoxy-
phenyl)-1,3,4-oxadiazole (by), 2-(4-(3,3-dimethyltriaz-1-en-1-yl)phenyl)-5-(2-methoxyphenyl)-1,3,4-oxadiazole (by),
2-(4-(3,3-dimethyltriaz-1-en-1-yl)phenyl)-5-(benzo[d][1,3]dioxol-5-y1)-1,3,4-oxadiazole (byy) and 2-(4-(3,3-dimethyltriaz-1-
en-1-yl)phenyl)-5-(pyridin-4-yl)-1,3,4-oxadiazole (b;;) exhibited higher activity against PC-3 cell than control compound
dacarbazine (DTIC), and their ICs, values were 74.145, 87.790, 87.327 and 104.875 pmol/L, respectively. But all compounds
had little inhibition effect on MGC803 cell lines. All synthesized compounds were screened by broth dilution technique for
their fungicidal activity against S. aureus and E. coli. The antibacterial activity results showed that all of compounds were in-
active.

Keywords triazenes; 1,3,4-oxadiazoles; synthesis; antitumor; antibacterial
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e v SN T 1 95 3 B PR S B0y 3 P B T, A
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ZRIGRAE ALY P N B D WL, IA
R ELE(DTIC) M SEME i (TMZ) 2 AN B P FSL T 1ifs
PRI = FURGSE 259, XA 25 m AR H TR 7 e 1 1R
BRI ETehE., FETSHERE. WAL NE
SRR 0L A SRR MY, = AUR MR A
YEFANLEL S DNA 1) O°- 1 REMS A FIEAL AT 5%, (HELE
IERVE LB A AT TE 2. R At T IR 1 e
A — R, ZRBUA R Y 2 — SR E R Sk . X
ML RS (AL,

O

H N /
\ /) N_N\ ~ N\\N
N NN
~CH
o g °
(e}
DTIC ™Z

RIAREDEH BA VLAY 1,34-18
WREH —ANEET, WARE T IIT & RMMeE
Y, HATAEMFEREERAT ZRAEYENE, v S5
PUR RIS, RIS R KA NIRRT
2o T .

N T B R R PURE TR =R R &
V) RITR =RIRAM U, BAERA) 2
AVEVER 1,3,4-H8 “MeaE ) 5 =BG S BT B,
DA TG AR BN, 15 31X 2 Tl 88 4 A 0o 4 4

+ -

NH, N, Cl «
N
NaNO,, HCI 3%
- N /N\\
0~5°C KoCO3 HO N

COOH COOH

(o}

80% N2H4' Hzo

—_—

MeOH / 3
N—N
I R
I, KoCO5 oY A
NI N X
DMSO N °N
/ X=CH,N
by ~ by

H, BB M FRAH H = 500 2R 59
1 SR57vHe
1.1 &%

DL 4-FEERRNER, 2RERBMRN, 5 F K
BEE, 53 4-33- - HHE=FM-1-3)EHR. MHE4
HERAL . R 55 EBA SRR EEATAEY. 1
M TR R, a5 1,3,4-08 2405 ¥)(Scheme
1.

SRR A R S R E R A S T B R
. AE A R BRSSO IR R pHL E, DA
R R 0 R B S S . T 4-E IR R
AW LA, (S AR R 5, e LU R AE SRR R,
R AT DU WL A B, A28 7 7R DMSO.
DMF Fl Z 55 s iR, &5 5k B0 DU R s 75048 v] LAAS 3
FEEL, (B ISR T

DL 4-F IR IR N ERE, 2225 [ N A5 51 5% W Tk
g, fEMD FAER FTHREER 1,34-08 kb 49
MR SCHR AR B!, HMLFE 40 Scheme 2 k.

1.2 SEHIFRIE

BT & B AL A P TE 20 A0 vt B wh 24 B B B RS AE
W, =%V 5 B N=N 45 3RS0 I g AE 1410~
1440 cm™', N—N ({45 IR HIEAE 1120~1150
em ' 1155~1250 cm ™' N C—O—C HIf 43R 50 i,
1570~1650 cm 'y C=N HH 45 15 5 W i g

COOH /©/COOM6
MeOH N.
/©/ _— \N/ >N

DCC, DMAP, CH,Cl, ~

NHNH, P N | Xg
WA o N CH TN
N NN H
N

aq, by: X=CH, R =4-0OPh; ay, by: X =CH, R = 2-F; a3, b3: X = CH, R = 3-CH3; a4, bs: X = CH, R = 4-OCHg;
as, bs: X = CH, R = 4-N(CHj)y; ag, bg: X = CH, R = 3,4-(OCHj)y; a7, by: X = CH, R = H; ag, bg: X = CH, R = 3-
OEt, Qg, bg: X= CH, R= 2-OCH3, aqo, b10: X= CH, R= 3,4-OCH20, aqq, b11: X= N, R=H

B 1

HAREE DI & R 22

Scheme 1 Synthesis of target compounds
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BIILE ok
/ 1 EWGIRE G VSR [ICso /(umoloL )]
‘I\—I) H N\‘N/N\ Table 1 The anticancer activity of target compounds [ICs,
\N',/F\l\n/©/ - (umoleL™")]
J::j/\ 0 &Y PC-3 MGC803
N
/ N N by 144,912 —
' NTS b, 180.040 -
NN bs 279.177 —
- \\\\_,o) by 74.145 —
/ bs 286.641 —
N=N b 112.153 299.718
e b, 143.307 —
_ H N by 429.199 —
h AN by 87.790 —
N-N by 87.327 —
o by, 104.875 —
No DTIC 105.873 53.687
~ NNy
\

BR 2 1,345 e AWk L

Scheme 2 Proposed mechanism for the formation of

1,3,4-oxadiazoles.

N . CH ~N + CH
\JQNEN/ 3 ~ 3

-~ N—/N

CHs CH;

B3 ARimE 5 p-n L4

Scheme 3 The p-n conjugation of terminal nitrogen atom
SRURFEAR A FER T, WAENTT. 1ER
A B R AN S 18 i PRL i = 00 2 AR o 2B 7 A IR
5 N=N XUt p-n JLHE, AN N—N FHAA N
BEROTE BT AN EE B HBERe, BN 7 LA HIHE 2 2
ST AANFRRIBERAER, Mg AR 515 5
1.3 {LEIRYI AR

AT LB ) = R 2R 2535 R 28R (DTIC) X
B, R T B by~by X B AL (MGC803) R 51
fi e A L(PC-3) AOA R A1, 1Cso B ILFE 1.
1.4 (LEIRINEFEME

ZRMEN G U S EARTER n TR
B F@HE . SASERRIR A R, EE AR KA
RS2 BH, AT BT A1 . AER = 2R R &
YIAE o — e A i) A 1 I F T b

AT LA 255 (MEM) A 2% 142 Jle (LNZ) A i
M T P& AL SV KR A BI(E. coli )< 3 H %]
BREE(S. aureus)MIHMHIMEH, 4558 W3R 2.

2 g

MEPUETE LS R T LA B, & s 8 = 5Uh
KA EWIXT PC-3 A B HIHIMEH, Xt MGC803 4
M LA ER. 1A by, be, byg, by X PC-3 ZH L)
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R2 AW E TS MIC/ug)

Table 2  The antibacterial activity of target compounds
(MIC/ug)
& E. coli S. aureus
b, >32 >32
b, >32 >32
b; >32 >32
b, >32 >32
bs >32 >32
b >32 >32
b, >32 >32
by >32 >32
by >32 >32
b1o >32 >32
b1 >32 >32
MEM 0.03 —
LNZ — 2

© 2016 Chinese Chemical Society & SIOC, CAS

P E 9 T B2 a R e, k&9 by R
H A SR A . 2R BR 3 F AR R, SRR R R
(bg vs. b i by vs. bs); LA G b Fl byg, AT ILKE
be (1A FAASE F 3,4-30 R AR, HLvs M,
X ARG T HARZ 2] T RFIZH. 556, 1,3,4-58
TMRER SRR e A, R TR T AR R
(b7 vs. by).

PATE BT A B (8 22 EBH 1 A R 22 EG R
PR R AT AP AN B VS K, 45 R R IUX R G
W 2 TR 3515 A I B EE B E . X T B R A
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H RIS e 247 .
3 X
3.1 UEFE5HF

Bruker DPX 400/300 MHz # S AZ B3 IRA(TMS
W, CDCly N 7]); Bruker Vector 22 f# HL -5 21 4
Hei4%, KBr JEF; Waters Q-TOF Micro i it il 52 1% ;
X-24 B RS SA R TR IE), JbZ AR
ARRAF]. BTGRP AT 7
VEACE. SIS PR MOR AR B A (MGC803). Hl
A1) e 240 BL(PC-3) FH 4 M K 27 24 2 B 4t S i U
T2 PR R R M K 2 5 — P S B B A SR R AL
32 Am
32,1 4-33-= WA= AM-1-2)R FBE(1)89 6 &

TE R KK 2.0 g (14.6 mmol )X & FE 2 F R 7
T 40 mL ZJEAT 20 mL 7K1, IO 7 mL iRk, BT
KR, 4 2.01 g (29.2 mmol) IV ERAATE T/ Bk
b, SRS N B B R, dRSRUKin I REL) 2 h, 153

A —ANERBERIMAN 33% _FIER 597 ¢
(43.8 mmol), 6.04 g (43.8 mmol)FRERAH LA K2 /& 11K,
VKPR TR E RSB WnsEEe S, VKIS &t
TFRRBL3~4h RFSEESE, FAMERRRIAT pHEZ 2~
3, LIROBRZERL, ZATHN, CREHEL M, HEGEA
1A 1.58 g, /%% 56.1%. m.p. 149~150 C; '"H NMR
(400 MHz, CDCLy) 8: 7.91 (d, J=8.8 Hz, 2H), 7.39 (d, J=
8.8 Hz, 2H), 3.53 (s, 3H, NCH3), 3.18 (s, 3H, NCH;).
322 4-33-ZFAZAM-1-EA)K PR FEQ)H S
R

4 1.58 g (8.19 mmol)ft 54 1, 1.0 g (8.19 mmol)
DMAP ¥ T T & H ke, B TUoKihHid:,
A 1.68 g (8.19 mmol) DCC, 4k%:45t#E 30~40 min, JIA
1.57 g (49.1 mmol) L7k FIlE, RPGER. R 5EHEJE,
TNIE K kSt 3, i DCC WK, JERRVLIE)R, 7
HAENU, RIRHABEREN. Wik, 2B AE P,
T, ZAHIET, AEAEE 1.21 g 7% 71.3%. mp.
98~99 °C; '"H NMR (400 MHz, CDCl;) : 8.03 (d, J=8.8
Hz, 2H), 7.47 (d, J=8.8 Hz, 2H), 3.92 (s, 2H), 3.54 (s, 3H,
NCHa), 3.26 (s, 3H, NCH;).
323 4-(33-= W A= &M-1-K) KT BLBH3) Ao 35 A&
T 3E-4-(3,3- = F IR = 8H-1-2) K F Bz (a ~an)
9 &%,

WEY 3 G ROTIESBOCER[17]. WEY ay~an &
BT S BOCHR[18), PRI G IS o B alifh, ZEBRTE T
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JE BN T2 M.
324 2-[4-B3-=F A= RAM-1- A )R K]-5-F K-
1,3,4-"% — v (by~byy) 89 &A%

WED bi~by &I 1ES BICHR[16). ¥ 0.45
mmol —Z&UAHEKF I EY) ay~an, 0.19 g (1.35
mmol)BRFREH, 0.14 g (0.54 mmol)fll, & T[&ELeii,
JEA 10 mL DMSO, 100 ‘C RHidE M, TLC Wil s »
SR, IMNIEERIK, LR ZEREEEL, A HUAH 2 5 A 6
RERERENA I, A GEALBN IR, ToKBREREET 14,
HENT B IVCAMES) @ (LR EE)=3  1].

2-[4-(3,3- - FIE = 5UH-1-38) R I )-5-(4- R E L o
FE)-1,3,4-BE M (by): IRFE R 0.156 g, 77F 90.3%.
m.p. 153~154 °C; '"H NMR (400 MHz, CDCl;) §: 8.10
(d, J=6.8 Hz, 2H), 7.90 (d, J=7.6 Hz, 1H), 7.80 (m, 1H),
7.59 (d, J=6.8 Hz, 2H), 7.51 (t, J=2.4, 8.0 Hz, 1H),
7.39~7.43 (m, 2H), 7.17~7.28 (m, 2H), 7.10 (d, J=8.8
Hz, 2H), 3.58 (s, 3H, NCH3), 3.28 (s, 3H, NCH;); FT-IR
(KBr) v: 3042, 3011, 1603 (C=N), 1448 (N=N), 1227
(C—0—C), 1160 (N—N) cm '; MS (ESI) m/z: 386.2
[M+ H]"; HRMS caled for Cy,HyNsO, [M + H]"
386.1617, found 386.1615.

2-[4-(3,3- = H 2 = BUM-1- ) K ]-5-(2- %K
F)-1,3,4-BE M (b,): IRBERER 0.125 g, 772K 88.9%.
m.p. 129~130 °C; 'H NMR (400 MHz, CDCl;) 6: 8.11~
8.19 (m, 3H), 7.53~7.59 (m, 3H), 7.26~7.35 (m, 2H),
3.58 (s, 3H, NCH3), 3.27 (s, 3H, NCH;); FT-IR (KBr) v:
3062, 3040, 1653, 1612 (C=N), 1453 (N=N), 1230
(C—O0—C), 1156 (N—N) cm'; MS (ESI) m/z: 312.1
[M+H]"; HRMS caled for C;¢H;sFNsO [M + H] "
312.1261, found 312.1263.

2-[4-(3,3- — H 2L = B M -1- 38 ) SRR ]-5-(3- A R
F5)-1,3,4-M8 “ W (bs): (O E4E 0.132 g, % 95.6%.
m.p. 121~122 ‘C; '"H NMR (400 MHz, CDCL5) d: 8.11 (d,
J=8.6 Hz, 2H), 7.93~7.98 (m, 2H), 7.58 (d, J=8.6 Hz,
2H), 7.34~7.45 (m, 2H), 3.57 (s, 3H, NCH;), 3.26 (s, 3H,
NCH3), 2.47 (s, 3H, CH;); FT-IR (KBr) v: 3050, 3021,
1655, 1627 (C=N), 1454 (N=N), 1226 (C—0O—C), 1160
(N—N) cm™'; MS (ESI) m/z: 308.2 [M+H]"; HRMS
calcd for C;;H;sNsO [M—|—H]+ 308.1511, found 308.1509.

2-[4-(3,3- - H HE = 5 -1-38) K HE)-5-(4- AR L 2R
F£)-1,3,4-F8 —M(by): AR 0.141 g 5% 97.3%.
m.p. 189~190 °C; '"H NMR (300 MHz, CDCl;) J: 8.10~
8.07 (m, 4H), 7.56 (d, J=8.7 Hz, 2H), 7.03 (d, J=9.0 Hz,
2H), 3.90 (s, 3H, OCH3), 3.54 (s, 3H, NCH3), 3.29 (s, 3H,
NCH;); “C NMR 164.35, 164.20, 162.2, 153.41, 128.63,
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127.69, 120.97, 120.45, 116.64, 114.46, 55.47, 29.69.
FT-IR (KBr) v: 3057, 2922, 1649, 1608 (C=N), 1443
(N=N), 1250 (C—O0—C), 1163 (N—N) cm™'; MS (ESI)
m/z: 3242 [M+H]"; HRMS calcd for C;-H;sNsO, [M+
H]" 324.1460, found 324.1457.

2-[4-(3,3- - F 3 = 500 -1-38) # HE)-5-(4-N,N- — H
FEORHL)-1,3,4-H8 —W(bs): FEFE MR 0.131 g, P73
87.1%. m.p. 189~190 °C; 'H NMR (400 MHz, CDCl;) ¢:
8.10 (d, J=8.8 Hz, 2H), 8.00 (d, J=8.8 Hz, 2H), 7.57 (d,
J=8.4 Hz, 2H), 6.78 (d, J=8.8 Hz, 2H), 3.56 (s, 3H,
NCHjy), 3.47 (s, 3H, NCH,), 3.08 (s, 6H, N(CH;),; FT-IR
(KBr) v: 1607 (C=N), 1439 (N=N), 1227 (C—0—C),
1193 (N—N) cm™'; MS (ESI) m/z: 337.1 [M+H]";
HRMS caled for CigH,NO [M+H]" 337.1777, found
337.1774.

2-[4-(3,3- I = A -1-38) K L )-5-(3,4- —H A
R HL)-1,3,4-18 1k (be): B4R 0150 g, FEF
94.7%. m.p. 185~186 °C; 'H NMR (300 MHz, CDCl;) ¢:
8.10 (d, J=6.75 Hz, 2H), 7.69 (m, 2H), 7.57 (m, 2H), 6.99
(d, J=8.4 Hz, 1H), 4.01 (s, 3H, OCH3), 3.98 (s, 3H,
OCH3), 3.54 (s, 3H, NCH3), 3.30 (s, 3H, NCH;); FT-IR
(KBr) v: 3036, 2912, 1648, 1607 (C=N), 1443 (N=N),
1229 (C—O—C), 1162 (N—N) cm™'; MS (ESI) m/z:
354.1 [M+H]"; HRMS caled for C;sH,NsO; [M+H]"
354.1566, found 354.1563.

2-[4-(3,3- - B = RU-1- 58 A AL - 5- 2K 31,3 ,4- 18
“W(by): FEMEK 0.119 g, FEEK 90.3%. m.p. 161~
162 ‘C; '"H NMR (400 MHz, CDCl;) 6: 8.10~8.18 (m,
4H), 7.53~7.61 (m, 5H), 3.58 (s, 3H, NCH3), 3.28 (s, 3H,
NCHj;); FT-IR (KBr) v: 1604 (C=N), 1446 (N=N), 1210
(C—0—C), 1156 (N—N) cm'; MS (ESI) m/z: 294.2
[M+ H]"; HRMS caled for C;¢HNsO [M + H] "
294.1355, found 294.1356.

2-[4-(3,3- 3k = SUJd-1-2E) R JE )-5-(3- L5 AR R
5£)-1,3,4-BE — W (bg): A A 0.144 g, 7F 94.7%.
m.p. 134~135 “C; '"H NMR (300 MHz, CDCl;) ¢: 8.10
(d, J=8.4 Hz, 2H), 7.66~7.23 (m, 2H), 7.55~7.60 (m,
2H), 7.43 (t, J=17.8, 8.1 Hz, 1H), 7.06~7.10 (m, 1H), 4.15
(dd, J=6.9, 7.2 Hz), 3.54 (s, 3H, NCH3), 3.29 (s, 3H,
NCH;), 1.47 (t, J=7.2, 6.9 Hz); FT-IR (KBr) v: 3052,
2977, 1683, 1604 (C=N), 1446 (N=N), 1212 (C—O—
C), 1158 (N—N) cm '; MS (ESI) m/z: 338.1 [M+H]";
HRMS calcd for CigHyNsO, [M+H]" 338.1617, found
338.1619.

2-[4-(3,3- - F I = U0 - 1 -8 R L )-5-2- AR L 7R

410 http://sioc-journal.cn/
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5£)-1,3,4-F8 — M (by): B[R 0.133 g, % 91.4%.
m.p. 105~106 °‘C; '"H NMR (300 MHz, CDCl;) §: 8.10
(d, J=6.75 Hz, 2H), 8.00~8.03 (m, 1H), 7.56 (d, J=8.7
Hz, 2H), 7.48~7.52 (m, 1H), 7.06~7.13 (m, 2H), 4.00 (s,
3H, OCH,), 3.52 (s, 3H, NCH3), 3.29 (s, 3H, NCH;);
FT-IR (KBr) v: 1605 (C=N), 1445 (N=N), 1212 (C—
0—C), 1161 (N—N) cm . MS (ESI) m/z: 324.2 [M+
H]"; HRMS caled for C;H;sNsO, [M+H]" 324.1460,
found 324.1458.

2-[4-(3,3- I = UG -1-38) K L ]-5-(3,4-FF X —
SAHEIRIE)-1,3,4-W8 M (byo): A 0.138 g o
90.9%. m.p. 176~177 “C; IH NMR (400 MHz, CDCl;) ¢:
8.09 (d, J=6.8 Hz, 2H), 7.69 (dd, J=1.6, 8.0 Hz, 1H),
7.56~7.60 (m, 3H), 6.96 (d, J=8.0 Hz, 1H), 6.09 (s, 2H,
OCH,0), 3.58 (s, 3H, NCH;), 3.27 (s, 3H, NCH,); FT-IR
(KBr) v: 3035, 1602 (C=N), 1468 (N=N), 1233 (C—O—
C), 1157 (N—N) ecm™'; MS (ESI) m/z: 338.2 [M+H]";
HRMS caled for C;7H;4N5O5 [M—i—H]+ 338.1253, found
338.1252.

2-[4-(3,3- = W 2 = U0 -1- % ) o8 JE )-5-( ik g -4-
F£)-1,3,4-8 M (byy): HEAEE 0.129 g, 7% 97.9%.
m.p. 226~227 ‘C; '"H NMR (400 MHz, CDCl;) J: 8.85
(d, J=6.0 Hz, 2H), 8.12 (d, J=8.4 Hz, 2H), 8.01 (m, 2H),
7.59 (d, J=8.4 Hz, 2H), 3.59 (s, 3H, NCHj3), 3.28 (s, 3H,
NCH3); FT-IR (KBr) v: 3434, 3320, 1621, 1578 (C=N),
1397 (N=N), 1245 (C—0—C), 1160 (N—N) cm'; MS
(ESI) m/z: 295.1 [M~+H]"; HRMS calcd for CisH;sNgO
[M+H]" 295.1307, found 295.1308.
3.3 E4iEMER
33.1  AuEE MR

B B I 20 A B s 4 A (MGC803) Hif 41 i Jea 4
HI(PC-3). SLIRAHML e R RPMI-1640 35FR2E(F
10% G 4 LB AT 1% EE 37 CIY) CO, WEfd s
FRO5%HIEA S, 5% CO,, LRIFAEE TR ).

V5 F% 0L AR 1) P8 440 7 55 77 A4 15 97 31— e 4
&, TSRS, EoR e W A R R,
BT 96 FLEFFRIR, FEFLIN 100 pL 4N VR B, eGR4
FEFR 24 h, FRRanBGEE 5 o 00 BB R BRAL L 24,
PV R e B 8 NRAL, Iz E 6 MK, fA
WRE AN AL. WA FR B 235 51BN 200 L B3 5%
Ferh, FES RIS AL. £55E 48 h SRS 5
/L DU I LA UE R (MTT) YA 20 L. 4 h 5 #2: Bif
W, LA H AL (DMSO) 150 pL, B TREAKHE 10
min 45 SV AR. FERRFR X IO G FEE (4, =490
UIEFL 4 W¥ERR. ST R BUE 47 4b

nm), g
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23S A R AL RS A I 2 A AR L P
PIME RN ZG A FAFE 2R A0S R AR W AN [k
FEZGE R SE RGP R O, R SPSS it 472kt
] U5 3R H AN 250 ) 1Cs.
3.3.2  ApE E MR

K FH 3 [ 1ifs K 52 56 25 475 25 51 23 (Clinical and La-
boratory Standards Institute, CLSI) M07-A9 A
R ERREY, Salie T 1 Mk St Kk
75 W ATCC25922 Fl 4 3 0] 4 BR 18 ATCC29213 [ #A
PR IR FE(MICs). EART7 ik R 4% IR L B R ),
BT TE 2590 JE P K A I B 1 R (MIED G RE R 10 /M
BE, AR 96 FLAMIREFZARAET 10 AL, 4L 100
uL. H MH Rz I AR R 105 CFU/MmL, fE5F
HERT 10 FLAIOIAFBER W 100 uL. 25 11 FLI0 100 uL
MH Rz AE X IR, 25 12 L0 100 pL B s A FH
PEXHIE. 37 “CHE9% 16~20 h, WE&FLE IR P4 I
ARKAE L, DA 200 B A= K 1 24400 B v A R P A R AR
25 B/ NN R FE(MIC). BRI 258 2 N FAT. St
2W): 56 B R R R34 T )RR 253 WA e (< €0 0 4 BR
w), Z MRS RS M CLSI M100-S22 (2012)45
WM EB RS <1 pg/mL, I 2 pg/ml, R: =4
pg/mL), FIZEMENZ(S: <4 pg/mL, R: =8 pg/mL). A%
TS MIC 16 15 LN E Y B BLE s
PE, Sy K2R FE RN S EH (n=10), P MICs, F1
MICyy.

4 B A1 Bl (Supporting Information) FTH ¥t &1
'H NMR, IRFTHRMS 8% . XS4k m] LA 5 3 AT Y
sfi(http://sioc-journal.cn/)_ b %K.

References

[1] Zhang, X. H.; Chen, W. B. 4sian J. Chem. 2013, 25, 9805.

Chin. J. Org. Chem. 2016, 36, 406~411

(4]

(3]

(6]

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

© 2016 Chinese Chemical Society & SIOC, CAS

Zhu, C. S.; Chen, W. B. 4sian J. Chem. 2013, 25, 7409.

Chu, J.; Xie, X. H.; Yang, S. R.; Zhan, S. Z. Inorg. Chim. Acta
2014, 410, 191.

Stefan, B.; Stefan, D.; Frank, L.;Nicholas, E. L.; Emma, L. S.
Bioorg. Med. Chem. Lett. 2002, 12, 1849.

Sun, H.; Wang, C. M.; Yang, Y. F.; Chen. P.; Wu, Y. D.; Zhang, X.
H.; Huang, Y. J. Org. Chem. 2014, 79, 11863.

Koji, T.; Mohammad A. A.; Naoyuki, H.; Johan, W.; Hiroshi, S.;
Yoshitsugu, S.; Hayato, F.; Satoshi, S.; Mitsuhiro, A. J. Org. Chem.
2014, 79, 6366.

Nan, G. M.; Zhou, J. Chin. J. Org. Chem. 2012, 32, 1695 (in Chi-
nese).

(FLH, Y, A huk, 2012, 32, 1695.)

Zhou, J.; Yang, W. J.; Wang, B. J.; Ren, H. J. Angew. Chem., Int.
Ed 2012, 51, 12293.

Simona, C.; Sabrina, F.; Giuseppe, S.; Maria, T. R.; Enzo, B.; Josef,
J.; Stefania, D. A. Mol. Pharmacol. 2004, 66, 478.

Reid, J. M.; Kuffel, M. J.; Miller, J. K.; Rios, R.; Ames, M. M. Clin.
Cancer Res. 1999, 5,2192.

Marchesi, F.; Turriziani, M.; Tortorelli, G.; Awisati, G.; Torino, F.;
Vecchis, L. D. Pharmacol. Res. 2007, 56, 275.

Yuichi, H.; Mitchel, S. B.; Russell, O. P. Cancer Res. 2001, 61,
1957

Cledualdo, S. O.; Bruno, F. L.; Jose, M. B. F.; Jorge, G. F. L.;
Petronio, F. A. F. Molecules 2012, 17, 10192.

Liu, J. C.; Wang, W. D.; He, H. W. Chin. J. Org. Chem. 2014, 34,
1447 (in Chinese).

Rz, £IR, WA, Aok, 2014, 34, 1447.)

Sun, N. B.; Tong, J. Y.; Wu, H. K. Chin. J. Org. Chem. 2013, 33,
101 (in Chinese).

(IR, B, BURFL, A b, 2013, 33, 101.)

Yu, W. Q.; Huang, G.; Zhang, Y. T.; Liu, H. X.; Dong, L. H.; Yu, X.
J.; Li, Y. J.; Chang, J. B. J. Org. Chem. 2013, 78, 10337.

Gao, Y. L.; Lin, X. F.; Han, F. F.; Bao, X. P. Chin. J. Org. Chem.
2011, 31, 1648 (in Chinese).

(i 7C#a, MRIEAE, BHIESE, 60/NF, Aauies, 2011, 31, 1648.)
Xu, Y.; Lei, P.; Ling, Y.; Wang, S. W.; Yang, X. L. Chin. J. Org.
Chem. 2014, 34, 1118 (in Chinese).

ok, WM, B, XL, MFE, Ak, 2014, 34, 1118.)
Clinical and Laboratory Standards Institute. 2012. Performance
standards for antimicrobial susceptibility testing; 20th informational
supplement. M100-S22. Clinical and Laboratory Standards Insti-
tute, Wayne, PA.

(Lu, Y.)

http://sioc-journal.cn/ 411



