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Synthesis of bactericide Cyprodinil

QU Jia, CAI Peng, LAI Hu-qgin, LI Feng-yue, MIAO Li
(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract; Using cyclopropyl methyl ketone, ethyl acetate and phenylguanidine carbonate salt as
raw materials, the bactericide Cyprodinil was prepared through the successive reactions of
condensation and cyclization. The influences of solvent, temperature, time and molar ratio of
materials were investigated. The optimum synthetic conditions were as follows: The
condensation reaction solvent was isopropyl ether, n(cyclopropyl methyl ketone) : n(sodium) : n
(ethyl acetate) =1 : 1. 3 : 1. 5, reaction temperature was 65 °C, reaction time was 3 h. The
cyclization reaction solvent reaction was methylbenzene, n (1-cyclopropyl-1, 3-butanedione) : n
(phenylguanidine carbonate salt) =1 : 0, 7, reaction temperature was 110 °C, reaction time was
3 h. The overall yield of Cyprodinil was 72. 4% with the purity of 96. 1%. The structures of the
product and the intermediate were characterized by ' H NMR and IR.
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#%) s Nicolet 6700 {37 - 25 #: 41 #h Y i# {X (KBr J&
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1.3.1 1-%&A-1,3 T—MHH4 A4
ETHK 100 mL = O8M$mA 50 mL FEK

LB BAPETHH#MA 1.5 g(65 mmoD & B

MR LRNE BEXLIEZHEEZER
ARk E BB, A 4.2 g(50 mmol) FRH B,
50 mL AR EFBRTHBAENS . BABZE6 C,
Wt 6.6 g(75 mmo) ZM Z B, FRIBR KL 3 h. K HL
SGRERBAMLRE HERZSME. BES
BEBRLEAEVHEEERLERSDE RERE
AE.BRS.3 g XBBHBA, 250N R
97.1%, ¥ & 92. 3%. ' HNMR (CDCl,, 500 MHz)
§:0.91(m,2H, cyclopropyl-CH,),1. 12(m, 2H, cy-
clopropyl-CH;), 1. 61 (m, 1H, cyclopropyl-CH),
2.02(s,3H,CH,),3. 70(s,2H,CH,-keto) ,5. 61(s,
1H,C—H Enol), 15. 64 (s, 1H, OH Enol); IR
(KBr)v:2 921(s,C—H),1 694 (s,C=0).
1.3.2 FHRBEHEK
EEARABE BET . SKBAERERN
100 mL P9 0 4 X5, A 6. 3 ¢ (50 mmol) 1-3F &
3%-1,3 T"8.11. 6 g(35 mmol) ¥ 3 MGk B £k F0
50 mL BI%, % B 3 42 K, F 110 ‘CF 88 R R
3h,RNZHRERBEN,BARBCHRY. 1
ERBAL K. AEEFEFEGRLR. BRL
BE/ATHBE(60~90 O OEL K. BB 9.3 g RBEAE

Sk BB SR 94.5%, I 82. TH. B

73~76 °C;'H NMR(CDCI3,500 MHz2)5:1. 01(m,
2H, cyclopropyl-CH; ), 1. 48 ~ 1. 56 (m, 2H,
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W IR B (99%, Tl &) s R MR R
(95%, T &) ; & BEA(CP) ; ZBMZBE (AR HZH &

C HEERMARAT; BKZ B AR ZBERE

YL A AT s R PIRE(CP 1§ ik 0 R it
MAEBAT); PXE AR BEMHNEARAAERA
) ;HERTEMAR XBAKELEARANERL
);Z B AR S ML AR A WA R A Wk
(AR KBTI .
1.2 TWAMKLE
EUAFREMZBRZENEH, RABMAE
1, 56048 b A B 1SR 21, 3-T M. LA KA
B, 5B MR R R A, K 3 -E LA 148 B AR
P RRRRN
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cyclopropyl-CH;) , 1. 88 (m, 1H, cyclopropyl-CH) ,

2.36(sy,3H,CH;), 6. 52 (s, 1H, pyrimidine-H),

6. 98(m, 2H, phenyl-H), 7, 06 (s, 1H, NH), 7. 29

(m, 1H, phenyl-H), 7, 64 (m, 2H, phenyl-H); IR

(KBr)v:3 374(s,NH),3 035(s,—C—H),1 655(s,
C=C ).
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Table 1 Effect of reaction solvent on product yield

B RHE HERTER 28 G 3
W/ % 75.1 72.6 65.5 54.3
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Table 2 Factors for orthogonal experiments of 1-cyclopropyl-

1,3-butanedione

F B ﬁﬁsﬁﬁj/h D"/C
1 1:1.1 1:1.1 2 45
2 1:1.3 1:1.3 3 55
3 1:1.5  1:1.5 4 65

E:D FAFESERANERL;) FRARE5ZRZEHN
BEI/RE;3) SLRLET ] s4) SRR, & 3 H.
£33 I'FRE-1,3-T_HARRE L (3 ) EXXBER
Table 3 L, (3*)orthogonal experiment data of 1-cyclopropyl-

1,3-butanedione

BE
HEs A B Ch DT /%
1 1 1 1 1 55.3
2 1 2 2 2 80.2
3 1 3 3 3 90.9
4 2 1 2 3 85.9
5 2 2 3 1 78.3
6 2 3 1 2 74.5
7 3 1 2 3 82.6
8 3 2 3 1 73.8
9 3 3 1 2 79.4
K, 226.4 223.8 209.2 207.4
K, 238.7 232.3 248.7 234.1
K; 235.8 244.8 243.0 259.4
3 75.5 74.6 69.7 69.1
k2 79.6 77.4 82.9 78.0
k3 78.6 81.6 81.0 86.5

R 4,1 7.0 13.2 17.4
BHRAE A, B: C D,

B IEZESEMAERE 2,3 WA B M BAERM K n
FHRF) : n(&BWH + n(ZBRZE)=1:1.3:
L5, RAIRER 65 C,RERNATE 3 h k2 R EHE
BRSO TE B SO &4 T
T3 WBEBRE L, WRSFHIH 91.8%,92.5%,92. 6%,
TR K 92.3%.
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17, B RN R, BT RS RN R R R
F, A4 KB R 4K, FEBHE T KB &4 5 R
B 5 .
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HERFER MR- AP E-1,3 T _BHMER
MBRENBEFHEATHERT . WERNBE,
ZHERBEEX RN IRRA W, LRERILE 4.
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Table 4 Effect of reaction temperature on product yield
wmE/C 80 90 100 110
W/ % 69.8 72.7 78.5 82.7

B 4 71540 . B & SORL IR BE B9 F e o m, 2
BEEX 110 TR, =R B A 82. 7%. Xk R M
o AR o A A AKGE 1 43K 2R R BB KR i R AY
W3R, BOHA B B IR A o E B R AT
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TR AR R BR £k A4 B R Lb X B R B R
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Table 5 Effect of molar ratio of materials on product yield

BRI 1:0.5 1:0.6 1:0.7 1:0.8
/% 65. 2 70.6 82.5 82. 4

B Da(1-FAE1,3-T 28 * nCEEMBBD.

ST B R R L 7 00 R S B R Bk R
B mmghm, ix—EBEEARNE. FEMKRRE
RETD, BRI ST L, WK 3k
BRET L, WEERRE, BOEE n(FRD) : n(RE
BBREE) =1+ 0.7.
2.2.3 R BuEE s EG A

ERFFRMNBE 1-HARE-1,3 T EHNEE
FBRBR EL A B R A, SRR ], BEAF R
JoF B 6] Xof 2 7 WA R B S ), SE B 45 SR L3R 6.
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Table 6 Effect of reaction time on product yield

KRB E] /h 1 2 3 4
Y&/ % 70.2 77.8 82.4 82.4

LRERRY . BEE RN E] #FE K, [ YR
BB RGBT RE. RN R, RN A 52
£, RAAREERE 4 b, WRTHBH M, Yk
R BLEE] 2y 3 h.
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RN R T 2 &N R AR 65 °C, R RRHE
BRL (R : (&R n(ZRZE) =
1:1.3+ 15 KA E 3 h, HABK 1-FFE-1,3
T WA 97. 10, BN 92. 3% B P R M
BT S & MR BEEEN, n(I-FRE1,3
T : nCEEMBBME)=1+0.7, REBE

110 °C, i BFiE 3 h, Y%k 82. 7%, £h R 94.5%.
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