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Studies on the Synthesis, Structure and Biological Activities of Novel
Arylaminoformyl—containing 1-Cyano—1-cycloproane Carboxylic
Acid Amides Based on Ugi Reaction

Zhan, Yizhou Wang, Baolei* Zhang, Liyuan Zhang, Yan
Zhang, Xiao Li, Zhengming* Song, Haibin
(State Key Laboratory of Elemento-Organic Chemistry, Collaborative Innovation Center of Chemical Science and
Engineering, Nankai University, Tianjin 300071)

Abstract As one of key enzymes that catalyze the biosynthesis of branched-chain amino acids in plants and microorgan-
isms (bacteria, fungi), ketol-acid reductoisomerase (KARI; EC 1.1.1.86) can be regarded as a promising target for designing
herbicides or fungicides. Previously, we have found that N-aryl-1-cyano-1-cyclopropane carboxamides and cyclopropyl-
formyl thioureas exhibit favorable KARI inhibitory activity and can be made further structure modification for discovery
more new inhibitors. In this continuous work, a series of novel 1-cyano-1-cycloproane carboxylic acid amides containing
arylaminoformyl moity 8a~8p were designed accordingly and synthesized via one-pot Ugi reaction with 1-cyano-1-cyclo-
propane carboxylic acid, aryl isonitrile, aldehyde and amine as reactants. The structures of the new compounds were con-
firmed by 'H NMR, *C NMR, IR spectra and elemental analysis or HRMS. Meanwhile the crystal structure of 8m was re-
ported, which provided comprehensive structure information for this kind of compounds. From a continuous assay method
that following the consumption of NADPH (involved in the KARI-catalyzed reaction) at 340 nm, it was found that most of
these cyclopropane diamide derivatives exhibit obvious KARI inhibitory activities and are new KARI inhibitors, among
which 8a~8¢, 8m, 8n and 8] possessed inhibition rate of 94%~98% at a test concentration of 200 mg/L against rice KARI,
and 8m had a K; value of (77.91+30.15) pmol/L. These new inhibitors synthesized in this paper can inhibit KARI enzyme
effectively at the same level with those of N-aryl-1-cyano-1-cyclopropane carboxamides reported previously. In addition, the
preliminary bioassay results also showed that several compounds exhibit significant in vitro fungicidal activities at a test
concentration of 50 mg/L against Ftasarium omysporum, Cercospora arachidicola, Physalospora piricola, Alternaria solani
and Gibberella sanbinetti by using the mycelium growth rate test method, and 8e and 8p, which have comparatively broad
fungicidal spectrum on the whole and are comparable with the contrast Triadimefon during the present study, could be used
as novel hit compounds for further structural optimization in fungicide innovations.
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SR e 2 0 i 34 69 AT AR 2 5 T SN,
J1, VAR AN RpE, A 2 2 FhOoRE 16 A2 3 OH )
s R an et FrRP. P ER. Rl REE Hoe 704 IpOHA
Bl s A KT, A LA RO Tt T R’
SR A I ARE R R L A E 2 NTSE T ) S A NTS) o (' ><R2

52 515 T W32 a4 Ak, BR TR e
KB — BERBENAEE . 252 AT T 7T f)
H R 57

TEREY A AP BT ) Mk P S 2 S

(AP T B 2 PR AL ST AR, BRI TR IE S S A il
(ketol-acid reductoisomerase, {4#X KARI lf; EC 1.1.1.86)
JEIX— 81 T 4k TR IR B IR (ALS i) 2 )5 1 53— %
A, AT VR BT B R R N R, A R
HEeWIANIENA B B & RO EE R R R, BT i
i) KARI BRI 75 SR 250 F BT TAERF & ekt 2
RIRTTIR. EIASCERF, CFF —2% KART BEDH
&, 1 Hoe 704! IpOHAI, ¥R P 4225 (9 tn
CPD)", & (7 BREE R F 1,2,3-158 — I B0 IR i 250 41 1R
1). S Hrix Leml g T LUK, KE&H 2 AEL 2
AL L ES(C=0, P=0, C=N, S=0, 0=S=0)lL
Fo 1 ANEL 2 ANMEIRE(OH 3% NH), 22 Ja & AT ¥t
BT A RAMGED, Bl N-J75-1-3 5 1- IR R bt
FERE (P 1, AN, PR e FREIE AR R (B 1, B!, Hou
KFE KARL B E ARG 0y . % F sCikdh i
KARI DGR, DL 2596 P 706 T HR0E,
BALGE S 225 Horp N-J5 -1 -1 R e PR IR e 2K,
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21 EBRFKIERIE
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R'=R?=COOH, CPD;

R' = CONH,, R? = COOH,
1-aminocarbonyICPC;

R'=CN, R? = COOH, 1-cyanoCPC.

0 (0)
Il g n )
C R
C2H5O >:((|)|
N\\N,S R’

R'=Cl, R2=H, n = 1, Thiadiazole-1;
R' = H, R? = CI, n = 0, Thiadiazole-2:

o (. 0 0
W\ ¢ s R
Cep X C_ Cu ~
N R >SN N
><CN H H H NN
R = alkyl, halo R = alkyl, aryl
A B

B1 —2&% KARI FEMH7)
Figure 1 Some known KARI inhibitors

SARIE W TVES, BL 1,2- R BRI, TEK KCO;s
VE4EIRR], PEG 600 1EAHE ML, TECR MRS
1,2- R ZHEAE 85 CHEFER L 7 h, S5 2 A i
1, 3RS EIER A 2, B2 B IR 72%. N-(2.,4,6-
SRR L AR 4 AR, R BRI
AR AT Z LRI EE L, SCHR[1914RIEH PEG 400 "] {4k
VRS, H T B E M7 4. Shekhar 2600 458
TR, BIREH AICL 4L B [ N, H Bk
PISEI0 I FRANE, ATEAT 23R, KMk 3, JoK
FR, To7K AICL SEHUT 3 0 0.1 fod)m i b, ke
W4 h, FEARPTES, JEACEE RO TC T bl
AR AT IR E AT — 5 A RO 4. F RSk
W, iR 4 5=, =2 RN AR T SR A
5, HTZRIREGSZR, AEaifh BT 559 R
N BAREE YA BCR F — W& 7%, S
BERHEA 2, 5, 6, 7 fEREEH T 30~35 C RBITFI#S
FF=yy 8, SLua st RRNRW S5 1t Ugi RBEK
HOCR B, X5 H B NH, AR T 55 B B NH, 858
[ISEAZ PR OE.

Hirtb &4 8 45442 '"H NMR. °C NMR. IR.
TLE AT B S PR R AT URAE. L A4 TH NMR
RIS LA T 2 HE, BRI N E EIE,
BIET EWERAER =-PORLEY), PAHREE
RIUNAENE, AW —HEE. iz NH BT
2B RS H DA o B B 137, O 1E 10.79~8.39 Ji i,
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Figure 2 The synthetic routes of compounds 8a~8p

SR A B A PILEAR N s 0, il 81 (R'=R*=Cl,
R’=H, R’=2-CIPh), 8m (R'=R’=Cl, R*=H, R’=
2,3-CL,Ph)#l 8p (R'=R*=R*=Cl, R°=2,3-Cl,Ph) NH Jii
T 0 A HIAE 7.58, 7.53 F1 6.80 &b, X2 H T IX L A
25 () 1) 32 (AN (), 70 2 ) 7 A 1) F 7 RU8E 22 3 T 3.
AP PC NMR 3R B A Bk C=0 B0
HIAE 0 171.4~164.3 2 |A].

AP IR B AT B, % N—H i 4a R 5)
WLISAE 3202~3550 em ' Z[H], 3k C=N M4EiRsN7E
2235~2253 cm ' Z [l BiANEERG C=0 fE %L 1678~
1712 cm ™' 5 1618~1658 e ' UL, Hedh 5
Mg T SRR EIEMIER C=0 MZERIIIE, bk
IS, B 5 AR 7 B A I 50 (&), TR
WO AR B A . MRk & asF T A R, K
#AE 1321~1353 cm ' 5 1511~1531 cm™ ' JEFE I T
PR, 43 U8 T N=0 HISHFRAAS XS R 45 =
3.

2.2 @ik

WY 8m M FEMEILE 3. AR RRH R,
TN P2e, WiMiZH N a=145613) A, b=
10.004(2) A, c=15.5003) A, =93.41(3)°, ¥=2253.7(8)
A’, Z=4, D.=1471 glem’, 1=0.550 mm ', F(000)=
1024. fiRSS KR, 7T AFRE— DT R 1
C(9), F1E3 N, H AP FeF 1 5 AP [C(10)-C(11)-
C(12)-C(13)-C(14)-C(15)"FTHI M F /AN 128.1°, HEE
) 52 R IR [C(17)-C(18)-C(19)-C(20)-C(21)-C(22)] - 5
W EE[C(2)-C(3)-C(4)] LA [C(10)-C(11)-C(12)-C(13)-
C(14)-C(15)]AF IR A 108 64.8°. ZRIF[C(17)-
C(18)-C(19)-C(20)-C(21)-C(22)]°F1ii 5 H F &
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B3 EY 8m I RL

Figure 3 The crystal structure of compound 8m

I [O(2)-C(16)-N(3) 1 —TH fi N —174.2°, JLF
RIE P, A BEZEE[0(2)-C(16)-N(3)]5[0(1)-
C(5)-NQ)|Z [ AT A —TH Mo 74.2°. BLAN, Z5r T
HFIEAEE NOKIES CIR)4b s FH RIS, KR Al
EAZTE 'H NMR 3% iR 40 A4 NH Ab 22407 8 HEE R
MR 2 ———m TE8EEH 71, T NERT B
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REA PTG, MRS E T EH, ZEAT K
PR EJ7 (bRl X), RTTRESZ 2] T — 52 I BE M AE F,
FAEA AL AL = 3.
2.3 HIEEM

M1 HETLLE H, EPITE 50 mg/L X5
WIS PR K ERR L 2 38 IR AN B v 1, 3
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o B JTCAE 2595 TR AT Rl 68%, 5 5% FE 24 = W 3% 2 A
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R1 WEY 8a~8p M E ARG KART B0 M 204
Table 1 Data of fungicidal and rice KARI inhibitory activities of compounds 8a~8p

R4
Seed
0" "NH
CN ]! R

R2
8
. KARI B 1
MBS (50 mg/L), 9 ’
Compd. R' R? R* R* R’ B EESO mg/L), HMHI% 200 mg/L
HOTAZ R T TEAABDUR T SR RESUR B AR B AN AR T 18 /%
8a H Me NO, Me i-Pr 5 40 52 13 40 98
8 H Me NO, i-Pr i-Pr 16 13 57 20 0 95
8 H Me NO, i-Pr i-Bu 21 33 62 40 70 97
8d H Me NO, cycloPr i-Pr 26 40 62 47 50 8
8¢ H Me NO, i-Pr 68 73 95 47 70 65
(0]
-0
Cl
8f H Me NO, i-Pr @/ 16 27 95 0 30 89
Cl
8 H Me NO, i-Pr CI\©/ 5 13 86 20 30 80
8h H CI Cl i-Pr i-Pr 11 20 48 33 30 0
8i H Cl Cl cycloPr i-Pr 21 40 38 47 50 88
8§ H CI Cl iPr ¢ 26 33 67 27 60 94
OCHj;
8k H CI Cl i-Pr 11 27 38 33 80 51
(0]
-0
Cl

81 H CI Cl iPr 21 40 24 33 60 29

Cl
8m H CI Cl i-Pr CI\©/ 16 13 57 20 60 98

8n Cl CI Cl iPr i-Pr 5 13 81 7 60 96
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1 F ¥ R Wit e
gk
. KARI BEH0H] 76 P
i 1141 2 /0 ,
Compd R' R R R . BTG TE(50 mg/L), 2 /% 200 mg/L
B )TAN 2 AP SERARBURE  Hn T N IR ER R 0 E/%
80 ClI CI Cl cycloPr i-Pr 5 20 52 7 10 48
cl
8p Cl ClI Cl iPr C'\©/ 47 67 91 40 80 67
CPD 19 25 30 16 15 100
ZHR 100 100
A B 100 73 73
= W 68 55 58 68 68

2; 8e Al 8p XALAAGEENG B 73 A H A 73%H 67%MHIE
PE, T =M, 5H EEE MR 8c, 8e, 8k 1 8p Xf
AN FRFEIE R I R IE F] 70%~80%, FHUT T — MR ;
8c~8g, 8j, 8n fl 8p X F LI LUK BRI 62%~95%
FOSE P, AL T X FE = e (58%), JEIL 2 8e (95%) , 8f
(95%) 1 8p (91%), 1EIFFIE.
2.4 KARI EgHE)E M

MFE 1 HKFE KART BEHIEENNRSE RS, b
A WITE 200 mg/L ¥R FE T AR I 55 o AR i 12k,
RN BRI EINE R 64%, HH 8a~8c, 8m,
8n 1 8j MK A[IE 94%~98%, HEATHTHIIRIEK) N-
75 1 - 13K TR dot F I e b 5 e . &
HE— B B g R HERM, 8m 1 K HN
(77.91£30.15) pmol/L, REHMEA KL O KK KARI Hf
H#7) IpOHA [K;=(2.75%0.72) pmol/L]?**, {H 53Tk
HRIE I FR LTS KARI 0577 1-cyanoCPC [K;=(58.5
+13.7) pmol/L]/*hE 4.

100+

o]
©
I

[2]
o
I

Activity
D
e

N
o
1

o
1
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umol/L
Bl 4 ALE% 8m () KARIT B0 [a] 17 th £k

Figure 4 Inhibition regression curve of compound 8m against rice
KARI

A 302, CPD XHEYI B A0 ) 36 2 1 A L
Rl FATE RIER T XS 5 AR B 0,
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LA B AR — A, IXTTRE S B By A A 5T
AR, Bl —IeRIR I R K, BUEEEY) A N R RE
JEA) 5 #E R, B AR A A SR S 4. SR TR
AITBETE G BRI S 2 P e XU e AT 26 W o8k 11 12
#, 5 KARI BgiliE T BT — € iR, (2
RETAEAED AR A LA T4 i 5 ik — 2B T

3 g

RICHEETF Ugi RNV THE R T — R 51 7525 H
B - - AN BRI 16 MR &Y, &F
WU RAE T H 858, FEIREAENT 754 Sm 14
IRGERE. F10 AT PR AR S SR B, 1K SR 1 e XU Tk
e AT AR A s 465 A S KART g1 751, b 8a~8e,
8m, 8n il 8j 7£ 200 mg/L & NXI/KAE KARI BEEA
94% ~ 98% K 0 1] 5 P, 8m ) K, N (77.91 £30.15)
umol/L; hE&WX; 5 FfEYn R I T B TE 4, B
KE 8e Fl 8p FAMINT Bz BN 1E, IR ¥ AL
BT S B D IEAT S5 R AL AR 000 R BTER N 7K.

4 SLIGERSY
41 NES5EHHF

bR BT RA T X-4 B B B A1,
IR AR KL IE; Bruker Tensor 27 B4 #6184 ; Bruker
AV-400 BURZRESLIRA(TMS N R, CDCl; 28X DMSO-ds
NUEF): Agilent 6520 Q-TOF LC/MS i 73 B i ;
Vario EL CUBE &7t & 73 #r 4% (4 [E); Rigaku 007 Saturn
70 AL F IR ; VARIAN CARY 100 Bio 284hAJ L4
FEHFEAX.

FHEOBM O, 1,2- ROk, F5EK, TKPRE
H aladdin iX77 A 7], NADPH JJ § Solarbio A ], H &3
M AL R, ARG B . AR N EY)
O LR B 2-F4 5E-2- R3-SR T IR S (W H - Sigma-
Aldrich 24 7)) NaOH H P4 7K figt 1] %
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¥ F R

42 AR
421 - AL-1-F BR LB F 194K 1 496

DFRESCIR[18] 5 15, BL 1,2- =& kBT, oK
TRERERVESEIRTT, PEG 600 TEFHHE ML, T L]
OHE5 1,2- IR 85 CHEFEIMN 7h, J5AbBE/S
4R 1, TEEBE, 7% 87%, b.p. 76~80 ‘C/6 mmHg
CCHR™ b.p. 96~98 °C/12 mmHg) .

422 1-FIAFAIB-1-F B AR 2 696 A%,

# KOH (9.13 g, 0.16 mol)¥& T+ Jo/K ZEE(Z) 40 mL),
F=ZE AR 1(22.67 g, 0.16 mol)iE T /K L
(%45 mL)HT, T EEgk SRt b OB 2 h. AT H i
A, 5Bk AE J5 A i A5 I, F7K(100 mL)¥#,
FHSEM(20 mLX2)FEH, FEAHZE. KzHKIER
WA pH 2 1~2, FHEN(0 mLX) s, FHLR
LBE(10 mLX2)ZH. ZHGK & /5 HG7K Na,SO, T
e, W, 13 1497 g iR 2, A, 2 83%,
m.p. 138~140 CCCHR™ m.p. 142~144 C).

423 N-(2,4,6-ZFAR)FIKF B F 14K 4 6955,

S SCBR201J7VE AT 4%, A BTdudt: # 2,4,6-=
B R (R Ta) 4 3, 10 mmol), Jo7K FEZ(30 mmol) A1
7K AICI; (1 mmol)iB & J5 AR A 4 h. A4, A CH,ClL,
(50 mL)FRE R, WK, WA Na,COs %, 1
FE R K PEH, ToK NapSO, T4, iLJE, 19 N-75 3 Hit
e )44 4 1) CHLCL 3, B3 T 5 424 1.

424 24,6-ZFAR-1-FHEF I 84K 5 695 %,
2SO 0 4% EUKERIBAER, B POCI,
(1 mL)Z& N2 FRiE B = 2% (4 mL) R A W
o, AREERN 2 h JEIE VKIS, FESIRRM 2 h, £
&I AT NayCOs (50 mL), #iEHE 30 min J5 70,
AN A ER KB, Jo7K Na,SO, T, fRIEHE
B 5 19 2,4,6- —HUR-1-2K B IS A PR a4k S), ST
BHEAT T — 2 R
425 BAMAY 8 496K,

£ 50 mL H. TR Beii H i A F1 A4 2 (1 mmol) , §
(1 mmol), VLA 75 H% 6 (1 mmol)FIfE 7 (1 mmol)FIJE /K H
FE(10 mL), T 30~35 CHidk N 24 K2R 1E (2
12 h). HiE, [FEA)E /> R O, BT s
B HRED) 8, WA EYITE A - LR L E
FIBEATAE T 7 B 4lifk.

1-F 2 - N-H 2 - N-(3- - 1-((4- Y L -2- A R R )
)1 T be-2- ) IR TN be- 1- FH B i (8a): 3 €5 ]
1, 7P2E 46.0%, m.p. 92~94 C; "H NMR (CDCls, 400
MHz) : 10.24 (s, 1H, NH), 8.45 (d, J=8.7 Hz, 1H, Ar-H),
8.00 (s, 1H, Ar-H), 7.47 (d, J=8.5 Hz, 1H, Ar-H), 4.68 (d,
J=11.0 Hz, 1H, NCHCO), 3.32 (s, 3H, Me), 2.41 (s, 3H,
Me), 2.43~2.49 (m, 1H, NCH), 2.08~2.02 (m, 1H, Cy-
clopropane-H), 1.68~1.47 (m, 3H, Cyclopropane-H), 1.10
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(d, J=6.4 Hz, 3H, Me), 1.01 (d, J=6.7 Hz, 3H, Me); "*C
NMR (CDCl;, 101 MHz) 0: 168.4, 166.6, 137.4, 136.3,
134.5, 131.2, 125.6, 123.2, 119.5, 65.7, 32.2, 26.1, 20.6,
19.9, 18.6, 17.4, 15.7, 13.4; IR (KBr) v: 3412 (N—H),
2239 (C=N), 1700, 1649 (C=0), 1518, 1353 (NO,)
cm ! Anal. caled for CgH,N,O,: C 60.32, H 6.19, N
15.63; found C 60.50, H 6.34, N 15.39.

1- L -N- 5 T 5 -N-(3- Y - 1-((4- Y B 2- il R O
B & H)-1-5 48T e-2- ) R - 1- FH B Jl2 (8b): 3t
B4R, 773 59.1%, m.p. 124~125 C; 'H NMR (CDCl;,
400 MHz) §: 10.79 (s, 1H, NH), 8.04 (d, J/=8.4 Hz, 1H,
Ar-H), 7.89 (s, 1H, Ar-H), 7.43 (d, J=8.4 Hz, 1H, Ar-H),
4.79~4.75 (m, 1H, NCH), 3.39 (d, J=10.8 Hz, 1H,
NCHCO), 3.09~3.04 (m, 1H, CH), 2.41 (s, 3H, Me),
2.17-2.13 (m, 1H, Cyclopropane-H), 1.75~1.64 (m, 2H,
Cyclopropane-H), 1.59~1.54 (m, 1H, Cyclopropane-H),
1.46 (d, J=6.5 Hz, 3H, Me), 1.29 (d, J=6.7 Hz, 3H, Me),
1.12 (d, J=6.6 Hz, 3H, Me), 0.98 (d, J=6.6 Hz, 3H, Me);
5C NMR (CDCls, 101 MHz) §: 171.4, 166.1, 139.9, 135.3,
135.2, 130.1, 125.9, 125.2, 119.7, 69.5, 51.6, 26.2, 21.3,
20.6, 20.5, 20.0, 19.7, 17.3, 15.2, 14.2; IR (KBr) v: 3202
(N—H), 2238 (C=N), 1678, 1634 (C=0), 1531, 1339
(NO,) cm™". Anal. caled for C,0H,sN,O4: C 62.16, H 6.78,
N 14.50; found C 61.98, H 6.59, N 14.35.

1- BB -N- 57 T B -N-(4- B - 1-((4- FF R 2- il L O
FE) Z B )-1- AR I e -2- 50 FR A - 1- H It i (8e), £
AR, =% 53.2%, m.p. 82~84 C; '"H NMR (CDCl;,
400 MHz) 6: 10.54 (s, 1H, NH), 8.41 (d, J=8.5 Hz, 1H,
Ar-H), 7.93 (s, 1H, Ar-H), 7.42 (d, J=8.4 Hz, 1H, Ar-H),
4.82 (bs, 1H, NCHCO), 3.88 (bs, 1H, NCH), 2.43~2.34
(m, 4H, Me and CH), 1.94~1.90 (m, 1H, CH), 1.85~1.80
(m, 1H, cyclopropane-H), 1.76 ~ 1.62 (m, 3H,
cyclopropane-H), 1.55~1.49 (m, 1H, CH), 1.46 (d, J=6.6
Hz, 3H, Me), 1.38 (d, J=6.6 Hz, 3H, Me), 1.02 (d, J=6.4
Hz, 3H, Me), 1.01 (d, J=6.4 Hz, 3H, Me); “C NMR
(CDCls, 101 MHz) 6: 170.9, 165.2, 137.6, 136.3, 134.2,
131.5, 125.4, 123.5, 119.9, 58.7, 51.0, 39.3, 25.9, 23.0,
22.4,21.1,20.7, 20.5, 16.9, 15.3, 14.0; IR (KBr) v: 3413
(N—H), 2241 (C=N), 1710, 1646 (C=0), 1511, 1321
(NO,) cm !, Anal. caled for C,;HyN,O4: C 62.98, H 7.05,
N 13.99; found C 62.67, H 7.15, N 13.69.

1-F - N-IA T B - N-(3- F - 1-((4- FR k-2 i 2 OF
HYR ) -1-5A AT e-2- ) IR b - 1- I BE L (8d): #f1
B4R, 2% 74.0%, m.p. 96~98 C; 'H NMR (CDCl;,
400 MHz) 6: 10.26 (s, 1H, NH), 8.29 (d, J=8.5 Hz, 1H,
Ar-H), 7.91 (d, J=1.3 Hz, 1H, Ar-H), 7.41 (dd, J=8.6, 2.0
Hz, 1H, Ar-H), 4.21 (d, J=10.7 Hz, 1H, NCHCO), 3.19~
3.14 (m, 1H, NCH), 2.73~2.70 (m, 1H, CH), 2.36 (s, 3H,

Acta Chim. Sinica 2015, 73, 1173—1181



1 F F ®R

Me), 2.00~1.95 (m, 1H, Cyclopropane-H), 1.81~1.76
(m, 1H, Cyclopropane-H), 1.68~1.61 (m, 2H, Cyclopro-
pane-H), 1.15 (d, J=6.5 Hz, 3H, Me), 1.12~1.06 (m, 5H,
Me and Cyclopropane-H), 1.04~0.99 (m, 1H, Cyclopro-
pane-H), 0.93~0.88 (m, 1H, Cyclopropane-H); °C NMR
(CDCl;, 101 MHz) d: 169.8, 169.0, 137.8, 136.1, 134.4,
131.1, 125.4, 123.9, 119.8, 70.6, 31.8, 26.7, 20.7, 20.65,
20.0, 18.7, 18.3, 14.7, 9.7, 9.5; IR (KBr) v: 3550 (N—H),
2240 (C=N), 1706, 1639 (C=0), 1517, 1339 (NO,)
cm ! Anal. caled for CoyH,uN,O,: C 62.49, H 6.29, N
14.57; found C 62.27, H 6.22, N 14.39.

N-(1-CR I [d][1,3] = W8 5 -5-FE )-2-((4- FF Ak -2- il 2k
TRIE) R I )-2- AR L Fh)-1-FUHE -N-57t P 2R A P - 1-
e (8e): F ALY, 2% 29.3%; 'H NMR (CDCl,
400 MHz) o: 10.11 (s, 1H, NH), 8.50 (d, /=28.7 Hz, 1H,
Ar-H), 7.83 (s, 1H, Ar-H), 7.31 (d, J/=8.5 Hz, 1H, Ar-H),
6.89 (s, 1H, Ar-H), 6.90~6.82 (m, 2H, Ar-H), 5.93 (s, 2H,
OCH,0), 4.89 (bs, 1H, NCH), 4.80 (s, 1H, NCHCO), 2.25
(s, 3H, Me), 2.02 (d, J=6.4 Hz, 2H, Cyclopropane-H),
1.70~1.54 (m, 2H, Cyclopropane-H), 1.51 (d, /=6.4 Hz,
3H, Me), 1.19 (d, J=6.4 Hz, 3H, Me); °*C NMR (CDCl;,
101 MHz) J: 168.3, 164.3, 148.6, 148.3, 136.6, 136.5,
133.8, 131.9, 129.0, 1254, 122.9, 122.1, 119.8, 108.9,
101.59, 63.1, 60.4, 50.9, 21.5, 20.6, 20.5, 16.0, 15.4, 13.8;
IR (KBr) v: 3476 (N—H), 2238 (C=N), 1701, 1640 (C=
0), 1513, 1342 (NO,) cm™'; HRMS calcd for Cp4H,5N,06
[M+H]" 465.1774, found 465.1760.

N-(1-(2- G R 58 )-2-((4- F JE-2- M 2 R 0 ) S ) -2- 5
L HE)-1- T F -N- 5 9 HE2A P Je - 1- R I 2 (81): - 34 ¢4 [
1, PEER 33.5%, mp. 176~177 C; '"H NMR (CDCl;,
400 MHz) §: 10.10 (s, 1H, NH), 8.63 (d, /=28.6 Hz, 1H,
Ar-H), 791 (d, /=1.3 Hz, 1H, Ar-H), 7.54~7.47 (m, 2H,
Ar-H), 7.46~7.38 (m, 3H, Ar-H), 5.44 (s, 1H, NCHCO),
4.97~4.90 (m, 1H, NCH), 2.33 (s, 3H, Me), 1.75~1.70
(m, 1H, Cyclopropane-H), 1.64~1.57 (m, 6H, Me and
Cyclopropane-H), 1.06 (d, J=6.6 Hz, 3H, Me); *C NMR
(CDCl3, 101 MHz) d: 166.8, 164.7, 136.7, 136.1, 134.0,
133.6, 132.7, 132.3, 130.7, 130.3, 129.3, 128.4, 125.5,
121.7, 119.7, 59.6, 51.0, 21.2, 20.7, 20.5, 15.9, 15.4, 13.8;
IR (KBr) v: 3393 (N—H), 2238 (C=N), 1711, 1658 (C=
0) cm™". Anal. caled for Cp3H,3CIN,O,: C 60.73, H 5.10,
N 12.32; found C 60.68, H 5.04, N 12.11.

1-FUE-N-(1-(2,3- SR E)-2-((4- F k-2l 2 DR O )
AHE)-2- 5L HE)-N-F IR I - 1- T L 1 (8g): st
4k, P73 38.5%, m.p. 191~193 “C; '"H NMR (CDCl;,
400 MHz) o: 10.11 (s, 1H, NH), 8.59 (d, /=28.7 Hz, 1H,
Ar-H), 7.92 (s, 1H, Ar-H), 7.60 (dd, J/=7.7, 1.9 Hz, 1H,
Ar-H), 7.43~7.32 (m, 3H, Ar-H), 5.46 (s, 1H, NHCO),
5.04~4.82 (m, 1H, NCH), 2.33 (s, 3H, Me), 1.73~1.69
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(m, 1H, Cyclopropane-H), 1.65~1.62 (m, 1H, Cyclopro-
pane-H), 1.62~1.61 (m, 4H, Me and Cyclopropane-H),
1.60~1.54 (m, 1H, Cyclopropane-H), 1.06 (d, /=6.7 Hz,
3H, Me); “C NMR (CDCl;, 101 MHz) ¢: 166.2, 164.8,
136.8, 136.1, 135.1, 134.0, 133.7, 132.3, 132.1, 131.4,
128.6, 127.3, 125.5, 121.7, 119.6, 60.3, 51.1, 21.2, 20.7,
20.5, 15.9, 15.4, 13.9; IR (KBr) v: 3457 (N—H), 2239 (C
=N), 1712, 1657 (C=0), 1511, 1335 (NO,) cm'. Anal.
calcd for Cp3H,,CLLN4Oy: C 56.45, H 4.53, N 11.45; found
C56.37,H4.51,N 11.27.

- -N-(1-((2,4- SR HE) 2 3 )-3- I HE-1-8A0 T
JrE-2-3)-N-S T FEFR P e - 1- B2 (8h): B (o [l A4, 7
K 52.1%, m.p. 148~150 ‘C; 'H NMR (CDCl;, 400 MHz)
0: 10.32 (s, 1H, NH), 8.17 (d, /=8.8 Hz, 1H, Ar-H), 7.35
(d, J=2.3 Hz, 1H, Ar-H), 7.21 (dd, J=8.9, 2.4 Hz, 1H,
Ar-H), 4.72 (hept, J=6.5 Hz, 1H, NCH), 3.34 (d, J=11.0
Hz, 1H, NCHCO), 3.04~2.90 (m, 1H, CH), 2.08~2.02
(m, 1H, Cyclopropane-H), 1.72~1.67 (m, 1H,
Cyclopropane-H), 1.57~1.52 (m, 1H, Cyclopropane-H),
1.43 (d, J=6.6 Hz, 3H, Me), 1.31~1.28 (m, 4H, Me and
Cyclopropane-H), 1.06 (d, J=6.6 Hz, 3H, Me), 0.94 (d,
J=6.6 Hz, 3H, Me); °C NMR (CDCl;, 101 MHz) o:
171.1, 166.1, 134.0, 129.4, 128.9, 127.5, 124.7, 123.7,
119.4, 70.2, 51.7, 26.3, 21.4, 20.3, 19.8, 19.7, 17.3, 15.1,
14.2; IR (KBr) v: 3408 (N—H), 2240 (C=N), 1681, 1631
(C=0) cm !, Anal. calcd for CoH;CILN30,: C 57.58, H
5.85, N 10.60; found C 57.45, H 5.66, N 10.42.

1-FU - N-FR P 3L -N-(1-((2,4- G R I H IE)-3-
PP - 1- 28T e -2- 3 ) B4 P e - 1- FH B e (8i): - 2 it R
), P23 74.2%; '"H NMR (CDCl;, 400 MHz) 6: 9.39 (s,
1H, NH), 8.21 (d, /=8.9 Hz, 1H, Ar-H), 7.33 (d, J=24
Hz, 1H, Ar-H), 7.21 (dd, J=38.9, 2.4 Hz, 1H, Ar-H), 4.05
(d, J=11.3 Hz, 1H, NCHCO), 3.21~3.16 (m, 1H, NCH),
2.78 ~ 2.68 (m, 1H, CH), 190 ~ 1.82 (m, I1H,
Cyclopropane-H), 1.70~1.65 (m, 3H, Cyclopropane-H),
1.10~1.04 (m, 9H, Me and Cyclopropane-H), 0.90~0.85
(m, 1H, Cyclopropane-H); >*C NMR (CDCls;, 101 MHz) 6:
169.4, 169.4, 133.7, 129.2, 128.8, 127.6, 124.0, 123.0,
119.5, 72.2, 32.2, 26.3, 20.1, 20.0, 18.7, 18.5, 14.8, 9.6,
9.6; IR (KBr) v: 3473 (N—H), 2242 (C=N), 1702, 1639
(C=0) cm !, Anal. calcd for CoH,;CILbN3;0,: C 57.88, H
5.37,N 10.66; found C 57.72, H 4.99, N 10.40.

-3 -N-(2-((2,4- Z KRB Z ) - 1-(4- H AR
)2 AR 2,8 NS5 PR3 P - 1- VR 83): 34 €
K, PEER 27.2%, m.p. 173~175 C; '"H NMR (CDCl;,
400 MHz) J: 8.39 (s, 1H, NH), 8.30 (d, /=8.9 Hz, 1H,
Ar-H), 7.35 (d, J/=8.7 Hz, 2H, Ar-H), 7.27 (d, J/=2.4 Hz,
1H, Ar-H), 7.19 (dd, /=38.9, 2.3 Hz, 1H, Ar-H), 6.94 (d,
J=8.8 Hz, 2H, Ar-H), 4.97~4.80 (m, 2H, NCH and
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NCHCO), 3.82 (s, 3H, OMe), 1.82 ~1.75 (m, 1H,
cyclopropane-H), 1.64~1.60 (m, 1H, cyclopropane-H),
1.56~1.49 (m, SH, Me and cyclopropane-H), 1.27 (d, J=
6.5 Hz, 3H, Me); °*C NMR (CDCl;, 101 MHz) ¢: 168.1,
164.6, 159.8, 133.4, 1294, 129.2, 128.7, 127.7, 127.2,
123.8, 122.1, 119.8, 114.7, 63.0, 554, 51.1, 21.1, 20.9,
16.3, 15.2, 13.9; IR (KBr), v: 3377 (N—H), 2235 (C=N),
1692, 1657 (C=0) cm . Anal. caled for Co3HyCLN;O5:
C 60.01, H 5.04, N 9.13; found C 60.21, H 4.96, N 9.28.

N-(1-CRFF[d][1,3] =P K-5-35)-2-((2,4- ~FARIE)
R HE)-2- 5K L FE) - 1-FUHE-N-J7 Y R 3 P Je - 1- FP B i
(8k): FE{A[ELA, P23 22.8%, m.p. 76~78 C; 'H NMR
(CDCl3, 400 MHz ) o: 8.44 (s, 1H, NH), 8.29 (d, J=8.9
Hz, 1H, Ar-H), 7.29 (d, J=2.4 Hz, 1H, Ar-H), 7.20 (dd,
J=8.9, 2.4 Hz, 1H, Ar-H), 6.93 (d, J=1.8 Hz, 1H, Ar-H),
6.89 (dd, J=38.2, 1.5 Hz, 1H, Ar-H), 6.84 (d, /J=8.0 Hz,
1H, Ar-H), 6.01 (s, 2H, OCH,0), 4.97~4.87 (m, 1H,
NCH), 4.84 (s, 1H, NCHCO), 1.82 ~1.75 (m, 1H,
Cyclopropane-H), 1.65~1.60 (m, 1H, Cyclopropane-H),
1.57~1.51 (m, 2H, Cyclopropane-H), 1.50 (d, /=6.4 Hz,
3H, Me), 1.29 (d, J=6.5 Hz, 3H, Me); °*C NMR (CDCl;,
101 MHz) J: 167.8, 164.7, 148.6, 148.0, 133.3, 129.4,
129.1, 128.7, 127.7, 123.8, 122.2, 121.9, 119.7, 108.8,
108.3, 101.6, 77.3, 77.2, 77.0, 76.7, 63.3, 51.1, 21.1, 20.9,
16.3, 15.3, 13.9; IR (KBr) v: 3446 (N—H), 2253 (C=N),
1690, 1649 (C=0) cmfl; HRMS calcd for C»3H,,C1,N50,
[M-++H]" 474.0958, found 474.0962.

N-(1-2- R H)-2-((2,4- —H R EH A HL)-2-H R 2
B )-1- 0 FE - N- S 7 3 A 7 e - 1- G e (81): 24 €8 [ 44
FEF 37.1%, mp. 156~158 C; '"H NMR (CDCl;, 400
MHz) ¢: 8.30 (d, /=8.9 Hz, 1H, Ar-H), 7.58 (s, 1H, NH),
7.54~7.46 (m, 2H, Ar-H), 7.38 (dd, J=5.8, 3.6 Hz, 2H,
Ar-H), 7.24 (d, J=2.3 Hz, 1H, Ar-H), 7.17 (dd, /=8.9,2.3
Hz, 1H, Ar-H), 5.40 (s, 1H, NCHCO), 5.01~4.81 (m, 1H,
NCH), 1.75~1.71 (m, 1H, Cyclopropane-H), 1.63~1.56
(m, 6H, Me and Cyclopropane-H), 1.06 (d, J/=6.6 Hz, 3H,
Me); *C NMR (CDCl;, 101 MHz) J: 165.5, 164.87, 134.0,
133.1, 130.6, 130.3, 129.48, 129.1, 128.6, 128.4, 127.8,
123.3, 121.6, 119.7, 100.0, 59.4, 51.0, 21.1, 20.7, 15.9,
15.4, 13.9; IR (KBr) v: 3389 (N—H), 2238 (C=N), 1700,
1645 (C=0) cm ' Anal. calcd for Cy,H,0CIN;0,: C
56.85, H 4.34, N 9.04; found C 56.64, H 4.26, N 8.95.

- FE-N-(1-(2,3- “&FIH)2-(Q4- —EFEIHEA
H)-2- 58 A L F)-N-F I FE I P g - 1- H BE % (8m): B
4k, P73 33.1%, m.p. 142~144 “C; '"H NMR (CDCl;,
400 MHz) ¢: 8.26 (d, J=8.9 Hz, 1H, Ar-H), 7.57 (dd, J=
8.0, 1.6 Hz, 1H, Ar-H), 7.53 (s, 1H, NH), 7.42 (dd, J=8.0,
1.4 Hz, 1H, Ar-H), 7.34 (t, J=7.9 Hz, 1H, Ar-H), 7.27 (d,
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J=2.3 Hz, 1H, Ar-H), 7.19 (dd, J/=8.9, 2.4 Hz, 1H, Ar-H),
5.42 (s, 1H, NCHCO), 5.02~4.85 (m, 1H, NCH), 1.79~
1.71 (m, 1H, Cyclopropane-H), 1.69 ~1.63 (m, 1H,
Cyclopropane-H), 1.62 ~ 1.58 (m, 5H, Me and
Cyclopropane-H), 1.07 (d, J=6.7 Hz, 3H, Me); ’C NMR
(CDCl3, 101 MHz) d: 165.05, 164.9, 135.4, 134.1, 132.9,
132.3, 131.37, 129.3, 128.6, 128.6, 127.8, 127.4, 123 .4,
121.7, 119.6, 60.1, 51.1, 21.2, 20.8, 15.9, 15.4, 13.9; IR
(KBr) v: 3480 (N—H), 2235 (C=N), 1694, 1649 (C=0)
cm L. Anal. caled for CyH,oCLN;O,: C 5293, H 3.84, N
8.42; found C 52.71, H 4.02, N 8.15.

1-FUHE-N-57 T - N-(3- F B - 1 - AR 1-((2,4,6- =5
RILYEIL) T he-2-3) A be-1- Btz (8m): 1 (il 1,
FEE 29.4%, mp. 172~173 C; 'H NMR (CDCls, 400
MHz) ¢: 9.89 (s, 1H, NH), 7.36 (s, 2H, Ar-H), 4.77~4.73
(m, 1H, NCH), 3.38 (d, J/=11.1 Hz, 1H, NCHCO), 3.10~
3.02 (m, 1H, CH), 2.02~1.97 (m, 1H, Cyclopropane-H),
1.73~1.68 (m, 1H, Cyclopropane-H), 1.58~1.53 (m, 1H,
Cyclopropane-H), 1.43 (d, J=6.5 Hz, 3H, Me), 1.37 (d,
J=6.7 Hz, 3H, Me), 1.32~1.28 (m, 1H, Cyclopropane-
H), 1.15 (d, J=6.6 Hz, 3H, Me), 0.94 (d, J=6.6 Hz, 3H,
Me); “C NMR (CDCl;, 101 MHz) §: 170.6, 166.2, 133.3,
131.1, 128.4, 119.4, 69.4, 52.0, 26.6, 21.4, 20.3, 19.8, 17.1,
15.1, 14.5; IR (KBr) v: 3483 (N—H), 2241 (C=N), 1695,
1618 (C=0) cm ', Anal. caled for C;oH,CLLN;O,: C
52.98, H 5.15, N 9.76; found C 52.87, H 5.07, N 9.71.

1- S -N- 2R P 2 -N-(3- - 1- S AR - 1-((2,4,6- —
HRIE) R IL) T be-2-F) A - 1- FH B % (8): 1 L T 44,
FEE 58.9%, m.p. 150~151 ‘C; '"H NMR (DMSO, 400
MHz) d: 9.78 (s, 1H, NH), 7.75 (s, 2H, Ar-H), 4.32 (d, J=
10.9 Hz, 1H, NCHCO), 3.10~3.04 (m, 1H, NCH), 2.60~
2.54 (m, 1H, CH), 1.76~1.66 (m, 3H, cyclopropane-H),
1.62~1.56 (m, 1H, cyclopropane-H), 1.24~1.18 (m, 1H,
cyclopropane-H), 1.03 ~ 090 (m, 6H, Me and
cyclopropane-H), 0.86 (d, J=6.6 Hz, 3H, Me); BC NMR
(DMSO, 101 MHz) ¢: 168.5, 168.2, 134.9, 133.0, 132.6,
128.7, 120.4, 68.7, 31.1, 27.3, 20.6, 19.5, 18.3, 17.7, 15.2,
10.0, 9.4; IR (KBr) v: 3478 (N—H), 2247 (C=N), 1690,
1623 (C=0) cm '. Anal. caled for C;oHyCLN;O,: C
53.23, H4.70, N 9.80; found C 53.09, H 4.73, N 9.59.

1-FHE-N-(1-(2,3- 5K ) -2- AR -2-((2,4,6- =5
RIL)E L) LF)-N- I FEI A - 1- P e, B il 4
(8p), “F 30.6%, m.p. 79~81 °‘C; 'H NMR (CDCls, 400
MHz) ¢: 7.62 (d, J=7.9 Hz, 1H, Ar-H), 7.59~7.51 (m,
1H, Ar-H), 7.38~7.32 (m, 1H, Ar-H), 7.31 (s, 2H, Ar-H),
6.80 (s, 1H, NH), 5.49 (s, 1H, NCHCO), 4.99~4.78 (m,
1H, NCH), 1.80~1.72 (m, 1H, Cyclopropane-H), 1.64~
1.50 (m, 6H, Me and Cyclopropane-H), 1.06 (d, /=6.5 Hz,
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3H, Me); “C NMR (CDCl;, 101 MHz) 6: 164.9, 164.8,
136.1, 134.1, 133.3, 133.0, 132.5, 131.4, 130.5, 128.6,
128.4,127.6, 119.6, 60.4, 59.1, 51.1, 21.1, 20.6, 15.8, 15.2,
14.2, 13.9; IR (KBr) v: 3394 (N—H), 2239 (C=N), 1708,
1658 (C=0) cm™'; HRMS calcd for CpH;4CIsN;0,
[M-+H]" 533.9890, found 533.9878.
43 &Y 8m BB RIEFRSNE

BUb LAY 8m A T LR L ER5 A T R A
A, B E S EE A POR SR, R ECEE R
(0.20 mmX0.18 mmX0.12 mm)fF) 5 AT M. i
£ Rigaku 007 Saturn 70 AT44X L, HIA 22 EEALHT Mo
Ko §4(2=0.071073 nm), PA -0 FAFH I, itk
17125 ANFRSTATES 55, Hodr 5344 ANATILIIATES i, ik
45K B4 (SHELXS-97 fE )i, 4 iBdEE s 1 i
ZEMH Fourier &M Z(H M T % B R AUB IER ). 430
SR T I AL bR S 25 ) S MR RS B A P e/ R
P PP HHTBIERERSL. RARRERET R=0.0522,
WR=0.1188. §=0.995. H&Z(H T = % 15 1) e g 1
AR R 422, —594 e/nm’,
4.4  HNEEYEMENIR

FZSCHR[24], KA 2 EKHE VL, £ 50 mg/L K
FE, X3 TR 2890 B (Ftasarium  omysporum) 1¢E4
BE 9§ B (Cercospora arachidicola) « 3¢ B #& 4%
(Physalospora piricola) 3 i -5 18 (Alternaria solani)
F/NFE FREE 99 6 (Gibberella sanbinetti)5s 5 Fi WAEY)
TR BT T AN IER. LAY 8 0B s PR g
R 1.
4.5 KARI Eg{ASMDEIFE MR

FIFH L 2H TR (A KRS KART i3S R #5101 K i
FFE A0 A SR KAtk A KART B, 78 B 460 Rt
FALEYIR KART BEMAH EAER. RAZNES SRR,
B HI FAER . 0.1 mol/L Tris-HCl ZZ 1 (pH =
8.0). 0.2 mmol/L NADPH. 1 mmol/L MgCl, PA & i& & 7K
& KARI B AFE LA LR S], T 30 “CRIE 10 min,
I 0.1 mmol/L Z Bk FLER 1R -4 3 sh B s vE, LA
AR Z A AR A 53 (R 26 (AODsg/min) K R AR W) U6
BTGP, 405 340 nm IROLEE (4% NADPH [f17H
JR), ATASEINE RN KARI BEREMER S d 2k, HEm S
2 0 R BN 2. DA ) B RO AR A 43 )
X MY, ARFEEAERNES e AR Y=4/(1+
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X/B), THEAFHIHIH L K.

Bt

AR AR BB BRI TE 5 2K ZL R 7T G o A
M5 25 T PG 48 F A, 72 LR IR I
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