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WE AT NEENBRE LAY FERF Y, RSP R, Wit 6% T — R 50K W SCEk
R (1357 28 BB MR £ Wy PR SRS R R BRI 2R AT AR, 5 BT "H NMR., °C NMR FIJG & 5045 F Bt Hir e 541
GERIEEAT T REIE. R RIS BRAE B, EFESN 1500 g/ha I, KZEE RSV BB BIFHREIETE, 9 MEEYrt
IRIIBRELE MR IA 80%~100%, 12 MG /NEEIBR BLIE AT 1A 80%~100%, 2 MEA WX B F AR B BLE PE Y
9 T70%, — MBI B ELZOR B 253 5008 100%, 70%F1 60%; ks, —MEEYITE 37.5 g/ha FilE
TR I SRS B3 ) 2 352 30%.
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Synthesis and Herbicidal Activity of Novel Cyanoacrylate Derivatives
Containing Substituted Oxazole Moiety
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Wang, Xianglong” Chen, Qingwen’ Li, Ling”

Abstract In search of novel cyanoacrylates with potent bioactivity, a series of new cyanoacrylate derivatives containing sub-
stituted oxazole moiety were designed and synthesized through the strategy of active substructure combination. They were
structurally characterized by '"H NMR, *C NMR and elemental analysis. Preliminary bioassay data showed that most title
compounds possessed good herbicidal activity at the dosage of 1500 g/ha, 9 compounds exhibited herbicidal activity against
Brassica juncea with 80%~100%, 12 compounds had herbicidal activity against Chenopodium serotinum L. with 80%~
100%, two compounds both displayed 70% herbicidal activity against Alopecurus aequalis Sobol, and one compound showed
100%, 70%, and 60% herbicidal activity against Rumex acetosa L., Polypogon fugax Nees ex Steud and Poa acroleuca Steud,
respectively. Additionally, the inhibitory rates of one compound against Brassica juncea and Rumex acetosa L.were both 30%
at 37.5 g/ha.

Keywords oxazole; cyanoacrylate; synthesis; herbicidal activity
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Y1 B FHLH R KRR S A KR, Shi 212
B a2 M B GER R &Y ¢ HAERK
FBREE (B ). 7398, SERRIMEYR I Z AL
(1) & A6 T 3B T 1 0 A2 i 1 A AR 24 5 [ 24 403 4y Vi
HTrEER A A, TERRATAEME A — RHER TR
A E Y, B AR R R gl il
K AR s MU % 2 A TR i, Ao
TR BRSNS I T A 2 A0 2 B
TR — 8720 b AT 30 W
WIRIREE A &P F R E TR e S G, 450F]
HEE g Pi 8 ik, DLEA RO B &%
NK-9717 AR5, (EOR 2-F NI BRI P 57T
PI5EA b, R ECARE M SR 5] NS, TR AR T —
F2 B A DL SR AR TE 1 2 P W e 2 g 1) B TR A4 TR T
FWEW(Eq. 1), EEZMILIREN . Bk, FUg Ao
RIS ERT B ARG SV AT T 3RAE, RIS
Fr & B H AR & DREAT T 128 B B R, 4521
RKIHRER 7 B A &9 5w B IR B . K E AR
AP A B 26 a0 Scheme 1 B,

1 &R511R

1.1 HEYNER

fE ML SR G R, FATLAL S 100 65K
NG, BRI T AR OSSR AE X 108 SR A RZ . 3% 1
ULV Y, G SR, BRSO 4 h, A&
HAirfb BT, HAEY 100 RN 72%,

Cl

NK-9717

EN/\@/CHQNH _ COOC;H,0C;Hs
X HyCS  CN

B

B T e UM O VR A IR . RIS AR Ok
B, %07V N SRR, T LR S B LR S
BRI, SR FZ 7 VIR A 2 T e i H ARt &4, IF
i#id 'H NMR. "*C NMR. MS FIcE T Bow H
ST T SRAE.

B AFERBLAER B RS 100 & R 50

Table 1 Effects of reaction conditions on the synthesis of the
target compound 10i

Entry Solvent Reaction condition Yield%
1 CH;CN Reflux for 4 h 0
2 CH;0H Reflux for 4 h 56
3 C,Hs;OH Reflux for 4 h 72
4 DMF Room temperature for 4 h 49
5 DMSO Room temperature for 4 h 0

/(TCHZNH _ OOC,H,0C,Hs
P =
N HsCS  CN

1.2 WEDRURIE ST

CLH bR A4 10a (R i S00% FOAZ R e vt 58 S 151
HBEATUERE. O 7E 10.30 AbfIE A CHNH _E 3t &1
W, 6 8.07~8.03 [H] )2 HUE N ZRIL LA I
e, 5 7.76 Abr)HLIEAREMIR | —ANE R, o
7.18~7.09 [H] ) £ HEIE N ZKIR B =AM, 6
6.99~6.95 [ (1) 2 BN ZR IR AN E BRI, 6 5.14
A () B Sy 5 AR AR 2 (1) STV PR 3 b 79 A P R A U,
0 4.71 AEFIXUE IE A NCH, AN SR I, 6 4.29 4b
1) = BRI Sy 556 3 AFZE 1 0 PR 3 B AN SRR g, o
3.69 KbI) =N 5 258 FEAHE I AN AT
WU, 6 3.58 AbrIVY HVE Dy £ R H R E AN A
WU, 6 2.67 AL LGSR R 3E - = AN IR IR, o
H3CO0OC SCH3 OC,Hs

NC o NH R\/\OCsz

A

CH;NH ~ CcOOC,H,OCH3

H,CS  CN

B1 NK-9717 Ffb &4 A~C 245
Figure 1 Chemical structures of NK-9717 and compounds A~C
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NaHSO,

NCCH,COOH + HOC,H,0R? ————» NCCH2000C2H4OR3
7 8

CH2NH COOC,H,OR? \
O e
C,HsOH HsCS CN

10a ~ 10l

o)
N\
KOH  (CH3),S0O,  HsCS C—OC,H,0R?

cs,

H,CS  CN
9

CH,NH  cOOC,H,0R?
HyCS  CN
10m ~ 10n

10a: R' = 4-F, R?= 3-F, R®= C,H5; 10b: R' = 4-F, R?= 3-Cl, R® = C,Hg; 10c: R' = 4-F, R?= H, R® = C,Hj;
10d: R = 4-Cl, R? = 3-Cl, R®= C,H5; 10e: R' = 4-Cl, R%= H, R®= C,Hg; 10f: R = 4-Cl, R? = 3-OCHj, R® = C,Hs;
10g: R' = 4-CF3, R? = 3-OCHj3, R® = C,Hs; 10h: R" = 4-F, R? = 3-F, R®= CHj3; 10i: R' = 4-F, R?=H, R®= CHj;

10j: R' = 4-Cl, R? = 3-Cl, R® = CHj; 10k: R'=4-CI, R?=H, R%=

CHjg; 101: R" = 4-CI, R? = 3-OCHj3, R®= CHj3;

10m: R' = 4-F, R? = 3-OCHj3, R®= C,Hg; 10n: R' = 4-F, R?= 3-OCHj, R®= CHj,

B 1 HARLEY 10 6 R

Scheme 1 Synthetic route of target compounds 10

1.21 AR =R AR = ANE IR, 78 6
75.4 Kb A S EM PR AT Y 0 H SRR T4 g
3 48.6 ALIIE A NCH, iS5 T 15 504, 6 18.3 Kb ijig iy
SCH; ik J 145 = .
1.3 EYHIREEN

H bR &P bR S MRS SR a5k 2 s, AR
2 AfFH, 78 1500 g/ha FIE T, KZHHLEDRI
AP IBR G . B ARME A4 10a, 10b, 10d, 10g, 10h,
10i, 10j, 10k F1 101 X F+ 3% BIBR ELIE 73 5N 80%,
100%, 100%, 100%, 100%, 100%, 100%, 80%#1 90%, H
LA 10b, 10d, 10g, 10h, 10i, 10§ A1 101 5x%fHE 2,
NK-9717 [BREEVEA 2, &) 10a~10j, 101 71 10n
Hob7INBE TR BTE A 20 51 80%, 80%, 100%, 100%, 90%,
80%, 100%, 100%, 100%, 100%, 100%F1 90%, FHrik&
¥ 10¢, 10d, 10e, 10g, 10h, 10i, 10j, 101 F1 10n 5%} HE 24
NK-9717 HIBRFIEPEAR Y, (&Y 101 A1 101 X BRAR 2
N B I BRBLSOR, $RIZE 508 100%A1 50%, H
LAY 101 5XTIEZG NK-9717 (IR E S AT, (b&
7 10a, 10c, 10d, 10g, 10h, 10i, 10j F1 10k XF & 2 4 A&
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EIEE BN 40%, 60%, 50%, 50%, 40%, 70%, 70%F1
40%, =T XTHRZE NK-9717 FIBRERUR(B0%); LEw
10d, 10g, 10i F1 10§ X4k B 1 BREIE 1450 5~ 35%,
30%, 70%A1 30%, LT *HEZS NK-9717 HFR B AR
(20%); BEAN, A6& 10d F1 103 55 30K F RR B0E 4y
8 30%M11 60%, BH I T Xt 18 265 NK-9717 HIBR 5 50R
(10%). MR 2 B AME R I, Nk 4 L 5 2R I0 ) 4-
REAHIE, LA 10i (R'=4-F, R°=H, R’ =CH;) ML &4
10j (R'=4-Cl, R*=3-Cl, R*=CH3)R I H BN 1 1R
FOGME. ERIERRRMEMAY 100 F1 10§ HHT T FREE
WEMEE TR, 85 R EIRER 3), 18 750 gha FIE T, ft
ED 101 X FF | N FEFFRIS I 2253 1A 50%, 30%
1 50%, HEY 10§ XFF=EF/NREFHIHIZE N 30%;
HFIEN 150 g/ha B, A0 100 X T+ SR BB 40
RN 40%, oA TRAR R F ) 35 14 S 0 B 25 NK-9717
HIBT 2L (40%)HH 24, 7 &2 37.5 g/ha B, LG4 100
X IF SR ERASAT R I A0S 1, S0 30%, H
HROGT R ABE (1) 00 ) ¥ 2 AR T X HE 25 NK-9717 IRl 3%
(20%). HE— B ZENT A S BRE S I ST IR R AT .
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£2  HEMEEY) 10a~10n (RS HEEDHIZE/%)
Table 2 Herbicidal activities of title compounds 10a~10n
(percent inhibition/%)

e ] 2 ARAFHRE
R MBI BRIR BKE HAR

10a 80 80 0 40 0 0
10b 100 80 20 20 20 0
10c 40 100 0 60 0 0
10d 100 100 30 50 35 30
10e 30 90 0 20 0 0
10 40 80 0 0 0 0
10g 100 100 20 50 30 0
10h 100 100 0 40 20 20
10i 100 100 100 70 70 60
10§ 100 100 20 70 30 20
10k 80 60 20 40 0 0
101 90 100 50 30 20 20
10m 40 30 0 0 0 0
10n 50 90 30 0 0 0

NK-9717 100 100 100 30 20 10

3 LB 100 A1 10j BB R R AS SR A0 /%)
Table 3 Herbicidal activities of compounds 10i and 10j (per-
cent inhibition/%)

ey ?fU%A fi] 2 B ARARH R _
(geha ) F¥3¢ /D R BRI FHELE BIECR

750 50 30 50 0 0 0

10i 150 40 0 40 — — —

375 30 — 30 - -

750 30 30 0 0 0 0

10 5 0 0 — .

750 100 90 70 20 10 10

NK-9717 150 80 75 40 0 0 0

37.5 50 50 20 — — —

¢ refers to “not tested”.
~
2 #HKig

ARGV SR P R B, Wit A T 14
AN B B WERR B T S B S M R R IR IR R Rk & 9.
WIB RIS 45 LW, 7E 1500 g/ha FIE T KZHHFR
&Y R BB EEE, a4 104, 10g,
10h, 10i, 10j A1 101 S SR AN /INFE 00661375 1k 4 0 2 v
L X IR 25 NK-9717 MIBR RIS TEAHUT; thah, AR N
37.5 g/ha B, LAY 100 XFFEFNERARATS 2 00— 1)
OIS E, FOHRIIE 30%, Horb ot B i v
T2 NK-9717 B 2%, BA St aniE. [
B 54 4 5 4k 8 N S U TN M TR T 2R A 5 0 1 5 A AR
15 DS TR AR AL T Y SIS .

3 SCIEER4Y
31 NHBE5EHF
X-4 BE 7 WoRIE il 2 A (AL R AR A TR A
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7)), IR RZLHRE; Yanaco-CHN CORDER MT-3 H
B &R T, AB SCIEX 5500QTRAP %Y Jii it 1% ;
Bruker AM-400 BUZHEALHRAX, LL CDCl; A7, TMS
RNFR; AEENTRERCN H BL(GE Bt T, 200~300
H). Bt FHARI8  o rati,
3.2 rhERMERK

HE A 2 ZRECCER[21] 5 4%, HafE 3 d% e
BR[221 77 M &, R IalfA 8 F 9 4 B SCHR[23 177 4 k.
3.3 [4(3 2)-(2-FEIEM-4-F)RFEFTHEREG)H
B

7E 100 mL BSEHT, 1A 0.01 mol HrlflfA 3 K 50
mL K LEE, KA, mEF a0 0.02 mol
AL EAE A, Inke, 4ksaukisshidt 2 h, (Zik R H
H RN IMNIE &K, AREERIES pH=4~5, %
J& H G CBEAEIEUR, G AN, FRmME ik
VR, ToKBREREN T8, HhiE, 8k ZBRE 7, 19
FFH BT A 4, 7= 5T B T S TH R ORE
3.4 [4(3k 2)-(2-FEEM-4-E)RFE]FRES(5)HY
=yn4

7E 100 mL I, I 0.01 mol H[E 44 4 & 50
mL “EHLE, KIEHEET, A3 0.04 mol Sk
AR, JEe, ks iieE 3 h, KR SOREI N & &
KRR, B E, S AN, ToKRERS T8, M
VA BIAR N ) et b (a4 5, NG aifb ] BT R —
R
3.5 [4(8h 2)-(2-FEMEM-4-5 )R FH ]S HERG)H
=yn4

£ 100 mL M, I 0.01 mol HEI{A 5. 0.03
mol A2 — FF I I e 40 5 K2 50 mL gty — F 35 FR Ik A
(DMF), =3 FHEE 4 h. (510 OB, 8 SN 8N OE =
Bk, SEE BT . fhiE, Kk, 58] amE k.
SR, £ 100 mL MR, 0 20 mmol BT T3
B4R, 40 mL J7K 2% K 24 mmol /K& ME, THE R [
NS b S SRR A HD, E, TR IR RS BIAH B 1)
KA 6, PP AL ERER T T35 RN,
3.6 HIFLEY 10 ERK

7£ 100 mL FJERIEH, TN 5 mmol Hja]f4k 3. 5
mmol 2-FHE-3,3- = A L Y I R A6 (9) 2 30 mL
IK . K SOBNIMAR R, 2 S (TLC)BRER. M
SR, RSN 40 mL /K, 288 2R A B,
AR TCKBRBR T8, Hhig, Big, ik Rmse
HENT VA MER) @ V(LR B8 =2 : 115 B3 2] H b
1441 10a~10n.
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2- G F-3- FURR J -3- {[4-(2-(4- JoU 2K 36 ) I e 4 - 3 ) Y
ABE-G-90) K R L B TR A IR (2- LA 5L ) £ TiK (10a):
HEE A, 72 F 62%. mp. 94~96 ‘C; 'H NMR (400
MHz, CDCl;) d: 10.30 (s, 1H, NH), 8.07~8.03 (m, 2H,
ArH), 7.76 (s, 1H, Oxazole-H), 7.18~7.09 (m, 3H, ArH),
6.99~6.95 (m, 2H, ArH), 5.14 (s, 2H, CH,), 4.71 (d, J=
6.0 Hz, 2H, CH,), 4.29 (t, J=5.2 Hz, 2H, CH,), 3.69 (t,
J=5.2 Hz, 2H, CH,), 3.58 (q, J=6.8 Hz, 2H, CH,), 2.67
(s, 3H, SCH3), 1.21 (t, J=7.2 Hz, 3H, CH;); *C NMR
(100 MHz, CDCly) §: 172.6, 168.2, 165.5, 163.0, 161.4,
154.1, 151.7, 146.2, 146.1, 137.6, 136.9, 130.4, 128.7,
123.5, 123.1, 118.0, 116.2, 116.0, 115.4, 75.4, 68.1, 66.9,
64.1, 48.6, 18.3, 15.2; MS (ESI) m/z: 530 [M+H]". Anal.
calcd for C,4H,5F,N305S: C 58.97, H 4.76, N 7.93; found
C 58.83, H4.89, N 8.07.

2- G FE -3 PR JE -3 {[4-(2-(4- Ji 2K 5 ) e 4 - L)
ABE]-3-F0) K F R i ) TN A TR (2- %8 2k ) Z TR (10D):
H & FE AR, 72 64%. mp. 103~105 C; 'H NMR (400
MHz, CDCl5) d: 10.30 (s, 1H, NH), 8.08~8.04 (m, 2H,
ArH), 7.79 (s, 1H, Oxazole-H), 7.28 (d, J=2.0 Hz, 1H,
ArH), 7.19~7.07 (m, 4H, ArH), 5.16 (s, 2H, CH,), 4.70
(d, J=6.0 Hz, 2H, CH,), 4.29 (t, J=5.2 Hz, 2H, CH,),
3.69 (t, J=52 Hz, 2H, CH,), 3.58 (q, J=7.2 Hz, 2H,
CH,), 2.68 (s, 3H, SCH3), 1.21 (t, J=7.2 Hz, 3H, CH;);
C NMR (100 MHz, CDCl;) d: 172.6, 168.2, 165.5, 163.0,
161.3, 153.7, 137.8, 136.7, 130.3, 129.5, 128.7, 126.7,
123.8, 118.0, 116.2, 114.4, 75.4, 68.1, 66.9, 64.1, 48.4,
18.3, 15.2; MS (ESI) m/z: 546 [M+H]". Anal. calcd for
C,6H,sCIFN;0sS: C 57.19, H 4.62, N 7.70; found C 57.34,
H 4.50, N 7.83.

2 F-3- FUR J -3 {[4-(2-(4- JoU K 36 ) e 4 - 3 )
AL ]-3- 2K R IR TR IR IR (2- 58U R 4R (10e): I8
AR, 723 67%. m.p. 91~93 ‘C; 'H NMR (400 MHz,
CDCly) 6: 10.28 (s, 1H, NH), 8.07~8.03 (m, 2H, ArH),
7.73 (s, 1H, Oxazole-H), 7.20~7.13 (m, 4H, ArH), 7.01
(d, J=8.4 Hz, 2H, ArH), 5.06 (s, 2H, CH,), 4.71 (d, J=5.6
Hz, 2H, CH,), 4.28 (t, J=5.2 Hz, 2H, CH,), 3.69 (t, J=5.2
Hz, 2H, CH,), 3.58 (q, J=7.2 Hz, 2H, CH,), 2.67 (s, 3H,
SCH3), 1.21 (t, J=7.2 Hz, 3H, CH;); >*C NMR (100 MHz,
CDCly) d: 172.4, 168.3, 165.5, 163.0, 161.4, 158.2, 138.0,
136.6, 129.0, 128.7, 128.6, 123.5, 118.2, 116.2, 115.9,
115.3, 74.9, 68.1, 66.9, 64.0, 49.1, 18.3, 15.2; MS (ESI)
m/z: 512 [M+H]". Anal. caled for C,sH,FN;0sS: C
61.04, H 5.12, N 8.21; found C 61.17, H 5.01, N 8.07.

2 F-3- FR J -3 {[4-(2-(4- B 5 ) e 4 - 3 ) Y

1776 http://sioc-journal.cn/
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ARE-G-F) R IR I IR L IN IR IR (2- £ 48 2L ) BB (10d):
HE A, 72 65%. mp. 112~114 C; '"H NMR (400
MHz, CDCl;) d: 10.30 (s, 1H, NH), 7.98 (d, J=8.8 Hz,
2H, ArH), 7.79 (s, 1H, Oxazole-H), 7.45 (d, J=8.8 Hz,
2H, ArH), 7.28 (d, J=1.6 Hz, 1H, ArH), 7.13~7.07 (m,
2H, ArH), 5.16 (s, 2H, CH,), 4.69 (d, J=6.0 Hz, 2H, CH,),
429 (t, J=5.2 Hz, 2H, CH,), 3.69 (t, J=5.2 Hz, 2H, CH,),
3.58 (q, J=6.8 Hz, 2H, CH,), 2.67 (s, 3H, SCH;), 1.21 (t,
J=17.2 Hz, 3H, CH;); “C NMR (100 MHz, CDCly) §:
172.6, 168.2, 161.2, 153.7, 138.0, 136.8, 130.4, 129.5,
129.2, 128.7, 127.8, 126.7, 125.6, 123.8, 118.0, 115.3,
114.4, 75.4, 68.1, 66.9, 64.1, 48.4, 18.3, 15.2; MS (ESI)
m/z: 562 [M+H]". Anal. caled for C,sH,sCLN;OsS: C
55.52, H 4.48, N 7.47; found C 55.37, H 4.61, N 7.35.

2- G HE-3- FRR J -3 {[4-(2-(4- B2 5 ) I e -4 5 ) FY
S BE]-3- 0K R i S ) IR R (2- £ 5R) LB (10e): £
[EE, 773 68%. m.p. 109~111 C; 'H NMR (400 MHz,
CDCLy) 6: 10.28 (s, 1H, NH), 7.99 (d, J=8.4 Hz, 2H,
ArH), 7.75 (s, 1H, Oxazole-H), 7.44 (d, /=8.4 Hz, 2H,
ArH), 7.19 (d, J=8.8 Hz, 2H, ArH), 7.00 (d, J=8.8 Hz,
2H, ArH), 5.07 (s, 2H, CH,), 4.71 (d, J=5.6 Hz, 2H, CH,),
4.28 (t, J=5.2 Hz, 2H, CH,), 3.69 (t, J=5.2 Hz, 2H, CH,),
3.58 (q, J=7.2 Hz, 2H, CH,), 2.67 (s, 3H, SCH3), 1.20 (t,
J=17.2 Hz, 3H, CH;); “C NMR (100 MHz, CDCl;) §:
172.4, 168.3, 162.6, 161.3, 158.1, 138.1, 136.9, 136.8,
129.2, 129.1, 128.7, 127.8, 125.6, 118.2, 115.3, 74.9, 68.1,
66.9, 64.1, 49.1, 18.3, 15.2; MS (ESI) m/z: 528 [M+H]".
Anal. calcd for C,qH6CIN;OsS: C 59.14, H 4.96, N 7.96;
found C 59.01, H 5.08, N 7.82.

2- G HE -3 FR -3 {[4-(2-(4- S 2K 35 e 4 - L
S )-(3- HH AR R ) R R i R ) N IR (2- L KR ) O B
aof): AMEE, #F 70%. mp. 97~99 C; 'H NMR
(400 MHz, CDCl3) 6: 10.28 (s, 1H, NH), 7.98 (d, J=8.8
Hz, 2H, ArH), 7.75 (s, 1H, Oxazole-H), 7.44 (d, /=8.4 Hz,
2H, ArH), 7.00 (d, J=8.8 Hz, 1H, ArH), 6.80~6.77 (m,
2H, ArH), 5.13 (s, 2H, CH,), 4.71 (d, J=6.0 Hz, 2H, CH,),
428 (t, J=5.2 Hz, 2H, CH,), 3.88 (s, 3H, OCHj,), 3.69 (t,
J=5.2 Hz, 2H, CH,), 3.58 (q, J=6.8 Hz, 2H, CH,), 2.68
(s, 3H, SCH3), 1.20 (t, J=7.2 Hz, 3H, CH;); “C NMR
(100 MHz, CDCl3) §: 172.5, 168.3, 161.1, 150.1, 147.6,
138.3, 136.9, 129.9, 127.8, 125.7, 119.6, 118.2, 114.5,
111.0, 74.9, 68.1, 66.9, 64.1, 56.0, 49.4, 18.3, 15.2; MS
(ESI) m/z: 558 [M+H]". Anal. calcd for C,;H,3CIN;O4S:
C 58.11, H 5.06, N 7.53; found C 58.25, H 5.19, N 7.40.

2 -3 F B 3 -3- {[4-(2-(4- = F, P 3k 8 3 I 4
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B F AU R ]-(3- AR ) 2 R BE e i R R (2- 3Bk &
fig(10g): AME A, P#F 63%. mp. 113~115 C; 'H
NMR (400 MHz, CDCly) d: 10.29 (s, 1H, NH), 8.17 (d,
J=8.4 Hz, 2H, ArH), 7.80 (s, 1H, Oxazole-H), 7.72 (d,
J=8.4 Hz, 2H, ArH), 7.01 (d, J=8.4 Hz, 1H, ArH),
6.80~6.78 (m, 2H, ArH), 5.15 (s, 2H, CH,), 4.71 (d, J=
5.6 Hz, 2H, CH,), 4.29 (t, J=5.2 Hz, 2H, CH,), 3.88 (s,
3H, OCH3), 3.69 (t, J=5.2 Hz, 2H, CH,), 3.58 (q, J=6.8
Hz, 2H, CH,), 2.68 (s, 3H, SCH3), 1.20 (t, J=7.2 Hz, 3H,
CH3); “C NMR (100 MHz, CDCl) §: 173.1, 170.2, 167.8,
163.6, 161.8, 160.3, 155.5, 136.8, 133.9, 129.5, 127.5,
1272, 1253, 123.1, 122.2, 117.5, 115.6, 112.4, 111.6,
98.2, 76.3, 67.6, 67.3, 63.3, 62.6, 41.5, 18.6, 18.4; MS
(ESI) m/z: 592 [M+H]". Anal. caled for C,gH,5F3N304S:
C 56.85, H4.77, N 7.10; found C 56.73, H 4.90, N 7.22.

2- G HE -3 FR JE -3 {[4-(2-(4- Ji 2K 5 ) e 4 - L )
SR ]-(3-900) R H L Tl Ok ) TR 0 R (2- HR 48U 2 ) £ T (10h):
H & FE AR, 725 69%. mp. 115~117 “C; "H NMR (400
MHz, CDCl;) d: 10.30 (s, 1H, NH), 8.06~8.03 (m, 2H,
ArH), 7.76 (s, 1H, Oxazole-H), 7.18~7.02 (m, 3H, ArH),
6.99~6.95 (m, 2H, ArH), 5.13 (s, 2H, CH,), 4.70 (d, J=
6.0 Hz, 2H, CH,), 4.31 (t, J=4.8 Hz, 2H, CH,), 3.65 (t,
J=4.8 Hz, 2H, CH,), 3.41 (s, 3H, OCH;), 2.67 (s, 3H,
SCH;); C NMR (100 MHz, CDCls) d: 172.7, 168.2,
165.5, 163.0, 161.4, 154.1, 151.7, 146.2, 137.6, 136.9,
130.4, 128.8, 123.4, 123.1, 118.0, 116.3, 116.2, 116.0,
115.6,75.3, 70.3, 63.9, 59.3, 48.6, 18.3; MS (ESI) m/z: 516
[M+H]". Anal. caled for CsH»F,N;0sS: C 58.24, H
4.50, N 8.15; found C 58.38, H 4.37, N 8.26.

2- G HE -3 PR JE -3 {[4-(2-(4- Ji 2K 5 ) e 4 - L)
S IE]-3-0K H R L IR R (2- HR A2 O BR(100): A
[k, 723 72%. m.p. 104~106 ‘C; 'H NMR (400 MHz,
CDCly) d: 10.27 (s, 1H, NH), 8.07~8.03 (m, 2H, ArH),
7.73 (s, 1H, Oxazole-H), 7.20~7.13 (m, 4H, ArH), 7.01
(d, J=8.4 Hz, 2H, ArH), 5.06 (s, 2H, CH,), 4.71 (d, J=5.6
Hz, 2H, CH,), 4.29 (t, J=5.2 Hz, 2H, CH,), 3.65 (t, J=4.8
Hz, 2H, CH,), 3.40 (s, 3H, OCH3), 2.67 (s, 3H, SCH;); "*C
NMR (100 MHz, CDCLy) d: 172.5, 168.3, 165.5, 163.0,
161.4, 158.2, 138.0, 136.6, 129.0, 128.7, 128.6, 123.6,
123.5, 118.2, 116.1, 115.9, 115.4, 74.8, 70.3, 63.8, 59.3,
49.1, 18.3; MS (ESI) m/z: 498 [M+H]". Anal. calcd for
CasH,4FN;05S: C 60.35, H 4.86, N 8.45; found C 60.51, H
4.72,N 8.32.

2- G HE -3 FR JE -3 {[4-(2-(4- S 2K 3 I e 4 - L)
AFE]-G-F) A B R I R L TN A R (2- AR ) 4 BB (105):
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FEEA, 2% 70%. mp. 96~98 C; 'H NMR (400
MHz, CDCl;) d: 10.29 (s, 1H, NH), 7.98 (d, J=8.8 Hz,
2H, ArH), 7.79 (s, 1H, Oxazole-H), 7.45 (d, J=8.4 Hz,
2H, ArH), 7.29 (d, J=2.0 Hz, 1H, ArH), 7.13~7.07 (m,
2H, ArH), 5.15 (s, 2H, CH,), 4.69 (d, J=6.0 Hz, 2H, CH,),
431 (t, J=5.2 Hz, 2H, CH,), 3.65 (t, J=4.8 Hz, 2H, CH,),
3.41 (s, 3H, OCHj3), 2.68 (s, 3H, SCH;); *C NMR (100
MHz, CDCls) d: 172.6, 168.2, 161.2, 153.7, 137.9, 136.8,
130.3, 129.5, 129.2, 127.8, 126.7, 125.6, 123.8, 118.0,
115.3, 114.4, 75.3, 70.3, 64.1, 59.3, 48.4, 18.3; MS (ESI)
m/z: 548 [M+H]". Anal. caled for C,sH,;CLN;OsS: C
54.75,H 4.23, N 7.66; found C 54.61, H 4.10, N 7.78.

2- G HE-3- FRR J -3 {[4-(2-(4- B2 5 ) I e -4 5 ) FY
SR BE]-3-0K H B e B L TN R (2- FR AL 25 LR (10k): 1R
B4, 723 74%. m.p. 101~103 °C; '"H NMR (400 MHz,
CDCLy) 6: 10.27 (s, 1H, NH), 7.99 (d, J=8.8 Hz, 2H,
ArH), 7.74 (s, 1H, Oxazole-H), 7.44 (d, J=8.8 Hz, 2H,
ArH), 7.19 (d, J=8.8 Hz, 2H, ArH), 7.00 (d, J=8.8 Hz,
2H, ArH), 5.07 (s, 2H, CH,), 4.71 (d, J=6.0 Hz, 2H, CH,),
4.29 (t, J=4.8 Hz, 2H, CH,), 3.65 (t, J=5.2 Hz, 2H, CH,),
3.40 (s, 3H, OCHj3), 2.67 (s, 3H, SCH3); “C NMR (100
MHz, CDCls) d: 172.5, 168.3, 161.3, 158.2, 138.2, 136.8,
136.7, 129.2, 129.0, 128.7, 127.8, 125.6, 118.2, 115.4,
74.9,70.3, 63.8, 59.3, 49.1, 18.3; MS (ESI) m/z: 514 [M+
H]+. Anal. calcd for C,sH,4CIN;OsS: C 5842, H 4.71, N
8.18; found C 58.57, H 4.58, N 8.06.

2- G HE-3- FRR J -3 {[4-(2-(4- B 2K ) I -4 5 ) FY
S ]-(3- FH ALk ) R Y Rk i 5 ) T TR (2- FRVARLE ) & BB
aon: AMFEMAE, P#EK 76%. mp. 97~99 C; 'H NMR
(400 MHz, CDCl3) 6: 10.28 (s, 1H, NH), 7.98 (d, J=8.4
Hz, 2H, ArH), 7.75 (s, 1H, Oxazole-H), 7.44 (d, /=8.4 Hz,
2H, ArH), 7.01 (d, J=7.6 Hz, 1H, ArH), 6.80~6.78 (m,
2H, ArH), 5.13 (s, 2H, CH,), 4.71 (d, J=5.6 Hz, 2H, CH,),
430 (t, J=4.8 Hz, 2H, CH,), 3.88 (s, 3H, OCHj,), 3.65 (t,
J=5.2 Hz, 2H, CH,), 3.40 (s, 3H, OCH;), 2.68 (s, 3H,
SCH3); “C NMR (100 MHz, CDCly) d: 172.5, 168.3,
161.1, 150.2, 147.6, 138.3, 137.0, 136.8, 129.9, 129.2,
127.8, 125.7, 119.7, 118.2, 114.6, 111.0, 74.9, 70.3, 63.8,
59.3, 56.0, 49.4, 18.4; MS (ESI) m/z: 544 [M+H]". Anal.
calcd for CyHy6CIN3O4S: C 57.40, H 4.82, N 7.72; found
C57.51,H4.95,N 7.57.

2- G HE -3 FRR JE -3 {[2-(2-(4- K 35 I e 4 - i
S )-(3- HH AR ) R R i R ) N R (2- L KR ) O B
(10m): ¥ AR, 72 F 62%. 'H NMR (400 MHz,
CDCly) d: 10.23 (s, 1H, NH), 8.05~8.02 (m, 2H, ArH),
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7.69 (s, 1H, Oxazole-H), 7.18~7.05 (m, 3H, ArH), 6.93
(d, J=7.2 Hz, 1H, ArH), 6.79 (d, J=7.6 Hz, 1H, ArH),
5.14 (s, 2H, CH,), 4.79 (d, J=6.0 Hz, 2H, CH,), 4.24 (t,
J=5.2 Hz, 2H, CH,), 3.91 (s, 3H, OCH3), 3.66 (t, J=5.2
Hz, 2H, CH,), 3.56 (q, J=7.2 Hz, 2H, CH,), 2.54 (s, 3H,
SCH3), 1.19 (t, J=7.2 Hz, 3H, CH;); *C NMR (100 MHz,
CDCly) 6: 172.2, 168.1, 162.9, 161.3, 152.6, 145.0, 138.4,
136.9, 130.6, 128.7, 128.6, 124.9, 124.7, 121.1, 120.2,
116.2, 116.0, 112.7, 112.4, 74.5, 68.1, 66.9, 63.9, 55.9,
452, 18.1, 15.2; MS (ESI) m/z: 542 [M~+H]". Anal. caled
for CpHasFN;O¢S: C 59.88, H 5.21, N 7.76; found C
59.72, H 5.07, N 7.89.

2 F-3- FRR J -3 {[2-(2-(4- J K 36 ) I e 4 - 3 )
S L )-(3- P AU ik ) 2 P L g R ) T M IR (2- R4 BR ) & B
(10n): FE AWK, 7% 65%. '"H NMR (400 MHz, CDCl5)
5: 10.23 (s, 1H, NH), 8.05~8.02 (m, 2H, ArH), 7.69 (s,
1H, Oxazole-H), 7.18~7.14 (m, 2H, ArH), 7.09~7.05 (m,
1H, ArH), 6.93 (d, J=8.8 Hz, 1H, ArH), 6.79 (d, J=7.6
Hz, 1H, ArH), 5.14 (s, 2H, CH,), 4.78 (d, J=6.0 Hz, 2H,
CH,), 4.25 (t, J=4.8 Hz, 2H, CH,), 3.91 (s, 3H, OCH,),
3.62 (t, J=4.8 Hz, 2H, CH,), 3.39 (s, 3H, OCHj3), 2.54 (s,
3H, SCH3); *C NMR (100 MHz, CDCl;) 6: 172.2, 168.1,
165.4, 162.9, 161.3, 152.6, 145.1, 138.5, 136.9, 130.5,
128.6, 124.7, 123.6, 120.3, 118.4, 116.2, 115.9, 112.6,
74.5,70.3, 63.7, 59.2, 55.9, 45.3, 18.1; MS (ESI) m/z: 528
[M+H]". Anal. calcd for C,H,FN304S: C 59.19, H 4.97,
N 7.96; found C 59.05, H 4.85, N 8.10.

3.7 FREFRMMIRK

I E: X THEY, HaHRT(0.0001 g)fREX
—EREMEZ, 8 1%MiR-80 ALK DMF R
Be B R 1.0%BER, S8 5 2808 /KR e 4% .

WG 7% WARIECE %), 15 ZE AR, R
BUFRONTFSE. ANEEL TRBE. BEM. HSLE AR ICR,
WA 7.5 em {28, KEALVCER L) @ M(E
F)=1:2]%& 3/4 &b, EEREM BRSNS MAREEEARCF R
=85%), 1 0.2 om, FEAREKE 3 AL TS
SR mESS AR EE ARYESRALAIRE S, A IR A7
B EHSWEE NS 3WPSH-700E)jti 24 5, 7445
Mz T ER NSRRI, 35 d IR R E T
(%). XTHEZG N NK-9717, B 2-FJE-3-FidE-3-(2-&-5-
MEIE ) F i B A A R 56 LR

HBh# &L (Supporting Information) {£&4%) 10a~10n
f¥) "H NMR 1 °C NMR 3. X Sppk}af LL 4 5 AT
WX 3k (http://sioc-journal.cn/) I T %%,
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