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a.X =4-OMe,Y =2-OH; b. X =4-OEt,Y =2-OH; c. X =2-Cl,Y =2-OH; d. X =4-Cl,Y =2-OH;
e.X =2,4-diCl,Y =2-OH; f. X =3-CF,,Y =2-OH; g.3,4,5-triOMe, Y =2-OH;
h.3,5-diCF,,Y =2-OH; i. X =4-OMe,Y =4-Cl; j. X =4-Cl,Y =4-Cl; k. X =4-Cl,Y =2-NO, ;

1. X =4-C1,Y =4-NO, ; m. X =4-Cl,Y =2-Cl,4-NO, ; n. X =4-Cl,Y =2-OH,5-Br;

0.X =4-Cl,Y =2-0H,3,5-diBr; p. X =4-Cl,Y =2-0H,3,5-diCl; q. X =4-Cl,Y =2-0H,3,5-dil;
r.X =4-Cl,Y =2-0H,5-NO, ; 5. X =4-Cl,Y =2-0H,4-N(CH, ), ; t. X =2 ,4-diCl,Y =2-OH,5-Br;
w. X =2,4-diCl,Y =2-0H,3 ,5-diBr; v. X =2,4-diCl,Y =2-OH,3,5-dil; w. X =2-Cl,Y =2-OH,5-Br;
x. X =2-Cl,Y =2-0H,3,5-diBr; y. X =2-Cl,Y =2-0H,3 ,5-dil

Scheme 1  Synthesis of 5-benzyl-4-tert-butvl-2-benzyliminothiazoles
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VARIO EL I B5TR AT AL (R )  ZF-2 B =S AMI( EEes= A8 ) ,253. 7 nm A 5 2
3R TR R T REC AR (M & T2 R S5 R TT Sl ) 5 5-"R k40T He-2- 2 FL e mk (2) 4% SCHk
(12 ] 05 25 s e il R A s sl s o Hr i

1.2 &RAE

1.2.1 AApmtrAd(3)e9am  #3.0 mL IREFAE 60 mL DU ALER H , Pl A 10 ~ 15 °C i
JNZE 6.2 g KEERY CBEA W R EE SO 1 b A TIE , il 95 % LUk, 15 S-TRUK A 1 (5
IR 7. 42 ¢, 72 73% ,mp 104 ~106 C

FHVKBETR AR 6. 2 ¢ Kl , It 73 R 40% SURMRIKIE IR 25 ¢, Pl /K il EE 30 ~40 °C 4
FEF G202 0 NaClOL ¥, b7 1.5 h, Jin 30 mL JE/K £ B RS 43 v 2007 et i, Sl , 2>
OB, T A 3,5- T IRKIE 9. 41 ¢, 7% 75.2% ,mp 83 ~85 C,

¥ 5.4 ¢ KGEETRTE 20 mL P, LA 8.7 g 1,3-—&-5,5- LA, I3 s 5 he 51k
IS 50 mL 7K, AT B 6 R, R, T8, SRR AL, 19 3,5-ZFUK I 5. 06 g, 77 %
60.3% ,mp 92 ~95 C,

W5 3. 68 ¢ KAV RS] LB, N 10 mL BEER AT 10 mL B ML F], A 3. 8 ¢ BULAIFN 6. 48 ¢
BRERER , T 50 ~70 °C )i 2 h A th A, il , T4, CREE LS SR B A 3 ,5- UK 8. 25 g,
7%76% ,mp 101 ~104 °C ,

6. 11 g /KBFEARTE SO mL BERR P IR HITE 10 ~ 15 C7F B A AR ,45 C RO 1.5 h,

DL S5 R B A VKK 8 el BT S A, RS S-S BRI RN 3-TH B K IR G 7. 91 g, 7
89.3% . ¥ FRIR-SWIIE T IR 50 mL J5T 57340 3% 1) SR AL INTE I, R , SRR MY pH =4. 0, 1 8
5l 5-R K 4. 53 g, IR 54. 3% ,mp 125 ~127 C,
1.2.2 5-F4- T AR-2-F Bk (1) 4946 1 mmol 5-"REEA-JUT Jk 2-Z FLBEMA YA T 5 mL 2
SRR T ZAE RN 1 mmol JKAZRENTAE YR ARIE WL, N 0. 2 mL WRBEREAL , 19135 737K S EAS ] i 1]
R TR, EAS AL R 1,

AW 1a ~ 1m {5 072 WICHRL7 ] .

1.3 AHiEtEix

AT P 4% SCHR [3 ] 77 3 W3, 52 18X 0E 00 1 AT /D 22 R B 00 T (G, zeae ) | ORI 55 05 TR
(P. capsici) W JNJKEEIR R ( B. cinerea) FIMHFL IR RIRHTHE (A. alternate) , 25 5 W)k Bl 25 mg/Ls K RFEL
iR (R. solani) FIIMZEHAZIRH (S. sclerotiorum) , 25 i &k & R 500 B 25 mg/L,

HRAE 48 BOR B 7% BAR (6. 5 mm) |, G5 AR ] 42

s (6 ) < MBI ~ A

SR fA% —6.5 mm < 0%

2 ZRH5HE

2.1 KEYRIESER

B A A A P B S TR] A BOISCR JE R H NMR RG2S 8d H -

A In: R 1.5 h,mp 145 ~ 148 C, it 77. 8% ,"H NMR (400 MHz,CDCL,),8:1.43 (s,9H,
(CH,),) ,4.27(s,2H,CH,) ,6.91(d,J =8.8 Hz,2-OHC,H,,3-H),7.15(d,J =8.0 Hz,2H,4-CIC H,
2,6-H),7.30(d,J =8. 8 Hz,2H,4-CIC,H, ,3,5-H) ,7.46 (dd,J=8.8 Hz,J =2.4 Hz,1H,2-OHCH, ,4-
H),7.58(d,J=2.0 Hz,1H,2-OHC H, ,6-H) ,9. 02(s,1H, N=CH ) ,12. 32(s,1H,0H) ; C,, H,, BrCIN, 0S
TEEHT A /% :C 54.30(54.38) ,H 4.37(4.35) N 6.00(6.04)

& o2 )% 1.5 h,mp 171 ~174 °C,it% 80.2% ,"H NMR (400 MHz, CDCl,) ,8:1.42(s,9H,
(CH,);),4.28 (s,2H,CH,),7.14(d,J = 8.0 Hz,2H,4-CIC H,,2,6-H),7.30 (d, J = 8.4 Hz,2H,
4-CIC,H, ,3,5-H),7.57(d,J =2.0 Hz,1H,2-HOC H, ,4-H) ,7.76(d,J =2.0 Hz,1H,2-HOC H, ,6-H) ,
9.05(s,1H, N=CH ),13.30(s,1H,OH) ;C,, H,, Br,CIN, OS JCZE4 M (I EAH ) /% : C 46.43 (46.47) ,
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H 3.55(3.53),N5.12(5.16)

A 1p: ) 3.5 h,mp 161 ~164 °C 158 ~ 161 °C ,It% 72.5% ,'H NMR (400 MHz,CDCL,) ,5:
1.43(s,9H,(CH,),) ,4.28(s,2H,CH,) ,7. 14(d,J =8. 4 Hz,2H,4-CIC,H, ,2,6-H) ,7.30(d,J =7. 6 Hz,
2H,4-CIC H,,3,5-H),7.39(d,J =2.4 Hz,1H,2-HOC H, ,4-H) ,7.47(d,J =2.4 Hz,1H,2-HOCH,,
6-H),9.06(s, 1H, N=CH ), 13.12 (s, 1H, OH) ; C,, H,, CI, N, OS ST & 4 #7 (3 B () /% : C 55.51
(55.58) ,H4.19(4.22) ,N6.19(6.17) ,

A 1q: )W 3.0 h,mp 133 ~ 135 °C,it% 70.2% ,' H NMR (400 MHz,CDCl,),8:1.41(s,9H,
(CH,),) ,4.27(s,2H,CH,),7.13(d,J =8.4 Hz,2H,4-CIC,H,,2,6-H) ,7.30(d,J =8.8 Hz,2H,4-CIC,
H,,3,5-H),7.75(d,J =2.0 Hz,1H,2-HOCH, ,4-H) ,8. 11(d,J =2.0 Hz,1H,2-HOC,H, ,6-H) ,8.96 (s,
1H, N=CH ) ,13.56 (s, 1H, OH) ; C,, H,, CII, N, 0S JCZ 487 (1184f) /% : C 39.65(39.61) ,H 3.04
(3.01),N 4.37(4.40)

AW 1r: 5% 1.5 h,mp 161 ~ 164 °C g% 65.0% ," H NMR (400 MHz, CDC, ) ,8:1.45(s,9H,
(CH,),),4.29(s,2H,CH,),7.09(d,J =9.2 Hz,2-OHC,H,,3-H),7.16(d,J =8.4 Hz,2H,4-CIC H, ,
2,6-H),7.31(d,J =8.4 Hz,2H,4-CIC,H,,3,5-H) ,8.28 (dd,J =8.8 Hz,J =2.4 Hz,1H,2-OHC H, ,4-
H),8.45(d,J=2.4 Hz,1H,2-OHC H, ,6-H) ,9.19(s,1H, N=CH ) ,13. 24 (s,1H,OH) ; C,, H,,CIN, 0,S
TEEHF G EAE) /% :C 58.61(58.67) ,H4.65(4.69) ,N9.73(9.77)

BB 1s: 0 1.5 h,mp 165 ~ 167 °C, I§t3% 70. 32% ,"H NMR (400 MHz, CDCl,) ,5:1.43 (s,9H,
(CH,),),3.07(s,6H,N(CH,),) ,4.25(s,2H,CH,) ,6.69(d,J =8.8 Hz,2H,4-N(CH,),C.H,,3,5-H) ,
7.15(d,J =8.4 Hz,2H,4-CIC,H,,2,6-H),7.28 (d,J =8.4 Hz,2H,4-CIC,H,,3,5-H),7.80(d,J =
8.8 Hz,2H,4-N(CH,),C,H,,2,6-H) ,8.51 (s,1H, N=CH ) ; C,, H,, Br, CIN, 0S ST Z 4 ¥T (11344H) /% -
€ 67.09(67.05) ,H 6.26(6.36) ,N 10.17(10.20) ,

A 1t R 1.0 h,mp 158 ~161°C, g% 75. 4% ,' H NMR (400 MHz, CDCI,),8:1.43 (s,9H,
(CH,),),4.33(s,2H,CH,),6.91 (d,J = 8.4 Hz, 1H 2-OHC, H,,3-H),7.09 (d, J = 8.0 Hz, 1H,
2,4-Cl,C,H,,6-H) ,7.22(dd,J =8.0 Hz,J =2.4 Hz,1H,2 ,4-Cl,C,H,,5-H) ,7.44(d,J =1.6 Hz,1H,2,
4-Cl,CH,,3-H),7.47 (dd,J =8.8 Hz,J =2.4 Hz,1H,2-OHC H, ,4-H) ,7.58(d,J =2. 8 Hz,1H,2-OHC,
H,,6-H),9.03(s,1H, N=CH ),12.28(s,1H,0H) ;C, H,,BrCl,N,08 JCZ /47 (1814 )/% : C 50. 65
(50.62) ,H 3.87(3.84) N 5.57(5.62).

B Tu: R 1.5 h,mp 186 ~ 189 C, Y% 72.0% ,"H NMR (400 MHz,CDCL,),8:1.42(s,9H,
(CH,),) ,4.34(s,2H,CH,),7.07(d,J =8.4 Hz,1H,2,4-Cl,C,H,,6-H),7.22(dd, ] =8.8 Hz, J =
1.6 Hz,1H,2,4-C1,C H,,5-H) ,7.44(d,J =2.0 Hz,1H,2,4-Cl,C,H,,3-H) ,7.58 (d,J =2.0 Hz,1H,
2-OHCH, ,4-H),7.77(d,J =2.0 Hz,1H,2-OHC,H, ,6-H) ,9.05(s,1H, N=—=CH ) ,12.28 (s,1H,0H) ;
C,, H,sBr,C1,N,08 JEZ M (FHEAE) /% - C 43.65(43.70) ,H 3.10(3. 14) ,N 4. 88(4.85) ,

b v % 45 min,mp 174 ~ 177 °C 0% 67.3% ,'H NMR (400 MHz,CDCl,) ,5:1.43(s,9H,
(CH,),),4.33(s,2H,CH,),7.07(d,J =8.0 Hz,1H,2,4-Cl,C H,,6-H),7.22(dd, J =8.4 Hz, ] =
2.0 Hz,1H,2,4-C1,C,H,,5-H),7.44(d,J =2.0 Hz,1H,2,4-Cl,C,H,,3-H) ,7.75(d,J =2.0 Hz,1H,
2-OHC(H, ,4-H) ,8.11(d,J =2.0 Hz,1H,2-OHC,H, ,6-H) ,8.96 (s, 1H, N=CH ) ,12.52(s,1H,0H) ;
C, H, CLL,N,08 JZE 47 (3148448) /% . C 37.52(37.58) ,H 2.68(2.70) ,N 4.20(4.17) ,

A Tw: 0 1.5 h,mp 192 ~195 °C, it% 80.4% ,"H NMR (400 MHz,CDCI, ) ,5:1.44 (s,9H,
(CH,),) ,4.38(s,2H,CH,) ,6.90(d,J =7.2 Hz,1H,2-OHC,H, ,3-H) ,7. 18 (dd,J =6.0 Hz,J =2.4 Hz,
1H,2-CIC,H, ,6-H) ,7.24 (m,2H,2-CIC H, ,4,5-H) ,7.42(dd,J =9.2 Hz,J =5.6 Hz,1H,2-CIC H, ,3-
H),7.46(d,J =8.8 Hz,1H,2-OHC H, ,4-H) ,7.57(d,J =2.4 Hz,1H,2-OHC,H,,6-H) ,9.02 (s, 1H,
N=CH ),12.32(s,1H,0H) ;C, H, BrCIN, 08 JCZ /¥ ({1 EAH) /% :C 54.41(54.38) ,H 4.31(4.35),
N 6.08(6.04) .

AW Ix: % 1.0 hymp 172 ~175 °C g% 72.5% ,"H NMR (400 MHz, CDCl,) ,8:1.44 (s,9H,
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(CH,),),4.38(s,2H,CH,),7.16 (dd, J =5.2 Hz, J =3.6 Hz, 1H,2-CIC, H,,6-H),7.25 (m, 2H,
2-CIC H,,4,5-H),7.41(dd, ] =5.2 Hz,J =3.6 Hz, 1H,2-CIC,H,,3-H),7.46 (d,J =2.0 Hz, 1H,
2-OHCH, ,4-H),7.5(d, ] =2.4 Hz,1H,2-OHC, H,,6-H) ,9.02 (s, |H, N—CH ), 12.29 (s, 1H, 0H) ;
C,, H,,Br,CIN, OSTCZ M ({1 ) /% - C 46. 51 (46.47) ,H 3.50(3.53) ,N 5.19(5.16).

&) 1y % 2.0 h,mp 134 ~ 136 °C, it 80. 4% ,'H NMR (400 MHz, CDCL, ) ,5:1.43 (s,9H,
(CH,),) ,4.38s,2H,CH,) ,7.16(dd,J =7.2 Hz,J =2.8 Hz,1H,2-CIC H, ,6-H) ,7. 25(m,2H,2-CIC H, ,
4,5-H),7.41(dd,J =6.0 Hz,J =3.2 Hz,1H,2-CIC,H, ,3-H) ,7.74(d,J =1. 6 Hz,2H 2-OHC H, ,4-H) ,
8.10(d,J =2.0 Hz,1H,2-0OHCH, ,6-H) ,8.96(s,1H, N—=CH ),13.58(s,1H,0H) ;C,, H,,ClI,N,08 I
ZMHT (A8 /% - C 39. 66 (39.61) ,H2.97(3.01),N 4.44(4.40) .

TEK G RERAE& b, R 1,3-60-5, 5- 7 W 5L X S Ak K A I , 76 18 F0 451 R 15 1)
3,5- UK o KBERTHEY) S SR 40T FE-2- 2 JEHEME (2) 19 F2 W 7E 2R H [l 437K, 55 A SO NE
FEYIEE R R I, BETE R E A TN A R ROV HEA T , R
2.2 EYENSH

25 P& W) 1 XN TR BEE 1 (G zeae) JRBURERENE A ( P. capsici) \# )N KBZIR 1 ( B. cinerea) N
BRI (A. alternate) JK RGBSR T (R. solani) FIHZE W A% 1 (S. sclerotiorum ) 1) A% T 16 £ 51 A
* 1

®1 LEW1a~1y FREEE(IHE %)
Table 1 Fungicidal activities ( Inhibition rate/ %) of compounds 1a ~1y

Compd.  G. zeae(25 mg/L) P. capsici(25 mg/L)  B. cinerea(25 mg/L.) A. alternate(25 mg/L)  R. solani* S. sclerotiorum ™

1a 0 0 0 - 95.0 0
1b 0 41.2 5.4 - 9.5 0
Ic 0 0 0 - 0 0
1d 23.6 30.9 27.2 - 0 18.7
Ie 3.1 0 2.7 - 0 0
1f 0 0 10.9 - 0 0
1g 47.2 20.6 31.3 - 0 46.7
1h 23.6 20.6 3.1 - 0 9.3
1i 55.1 511 2.7 - 0 9.3
1 55.1 30.9 61.2 - 0 0
1k 47.8 47.2 13.6 - 0 28.1
11 51.3 51.9 6.8 - 0 0
Im 40.7 47.2 0 - 0 17.5
In 0 13.0 - 35.1 0 0
1o 18.7 13.0 - 17.5 0 56. 1
1p 51.5 33.8 - 35.1 19.1 37.4
1q 51.5 0 - 0 0
1r 14.4 0 - 24.6 12.7 56.1
1s 51.5 64.9 - 35.1 19.1 0
1t 0 0 - 0 19.1 65.4
1u 0 0 - 0 0 0
1v 0 13.0 - 35.1 19.1 9.3
1w 0 33.8 - 52.6 8.9 9.3
Ix 10.3 31.2 - 17.5 19. 1 7.5
1y 0 31.2 - 17.5 19. 1 9.3

“c(la~1m) =500 mg/L, ¢(1n~1y) =25 mg/L.

H1& 1 A, AR SRR IR AT F A A L A W AR TR TG RS, Wb A4 1a(500 mg/L) X /K A5
SRR B AR R 95% s 4b-& 9 11,1511 1p 1q F1 1s (25 mg/L) X /N2 75 85955 TR 1 400 11 28 43 501 S
55.1% 55.1% 51.3% 51.5% 51.5% 1 51. 5% ;Ab44 1i 11 F1 1s(25 mg/L) Xof SO0 2076 1 1 o) 2%
Ay 3R 51.1% (51.9% F1 64.9% ; fb4 % 1h H1 15 (25 mg/L) X 3% I K 25 5 1 40 1 28 Ky 53. 1% F
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61.2% ;46 &9 1t 1o F1 1r(25 mg/L) X 52 B AZ I T I 3 i) 538 43331 2 56. 1% \56. 1% Fi1 65. 4% ;K 5k
IR DG 1w (25 mg/L) XA R IR BAR  B6il5hy 52. 6% .

2 % X #

1 SHI Xiao-Qing ( 45 /Mif) , ZHANG Mei ( % #) , GU Qun (i #E) , BAI Ya-Luo (1. %), FENG Jian (% 1), Mod
Agrochem ( AR 25 ) [J],2003,2(1) :31

2 CHEN Cai-Jun( [EA1MR) ,SONG Bao-An( KE%). Chinese J Pestic( K 25)[J],2005,44(2) .53
Dayan F E, Vincent A C,Romagni J] G,Allen S N,Duke S O,Duke M V,Bowling J J,Zjawiony J K. J. Agric Food Chem
[J],2000,48.3 689

4 ZHANG Hua( 7§4E€) ,SONG Bao-An( R % ). Chinese J Pestic( & 25)[J],2002,41(2) :6
HU Ai-Xi (8354 ) ,MA Ying-Qi( B3 %5 ) ,XIA Lin( Z M), YU Zheng-Ying( F1E#). Chinese J Appl Chem( 5 JA 4L
%)[17,2008,25(8) :966

6 HE Dao-Hang (fi[i&f1) ,MA Ying-Qi( %5 ) ,HU Ai-Xi( 134 ) ,XIA Lin( EAK) ,0U Xiao-Ming( KilEHH ). South
China Univ Technol(Nat Sci Edn) (4 &2 T X3 FH( BRBIEM) )[J],2008,(3) :60

7 HU Ai-Xi(#A347) ,DONG Min-Yu( 5 ) , LIN Huan-Bing( A 1K) , XU Jiang-Ping (#271F) ,MA Ying-Qi( Th 5
25) ,CAO Gao( =) ,XIA Lin( E#K) , YE Jiao( M) . Hunan Univ(Nat Sci Edn) (# & X F 53R ( HRBIER))
[17,2009,(2):70
HU Ai-Xi (#1345 ) , XU Jiang-Ping(#57T.°F ) , LIN Huan-Bing( #k#27K) , YE Jiao( -1 ). CN 101 492 426[ P],2009

9 HU Ai-Xi(#3A) ,CAO Gao( & &) ,MA Ying-Qi( BFi%f) ,ZHANG Jiang-Yu( 5K #5%) ,0U Xiao-Ming( RKIFEHH ).
Chinese ] Struct Chem( 4 #3140 52)[1],2008,27(10) 1 235

10 Hu A X,Cao G,Ma Y Q. Acta Cryst[ J],2007,E63 ;04 812

11 Hu A X,Cao G,Ma Y Q. Acta Cryst[ J],2008,E64:0191
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Synthesis and Fungicidal Activities of
4-Tert-butyl-5-benzyl-2-benzyliminothiazoles

YANG Lin-Tao", QIN Zhi*, CHEN Ping’, HU Ai-Xi""
(“College of Chemistry and Chemical Engineering ,Hunan University , Changsha 410082 ;
" Institute of Chemistry and Biological Technology ,Changsha University of Science & Technology ,Changsha )

Abstract Twelve new 5-benzyl-4-tert-butyl-2-benzyliminothiazoles were synthesized via the reacitions of 5-
benzyl-4-tert-butylthiazol-2-amines with salicyladehyde derivatives. The bioassay of twenty five 4-tert-butyl-5-
benzyl-2-benzyliminothiazoles were made. The results of preliminary bioassay show that the inhibition rate of
compound 1a(500 mg/L) is 95% against R. solani; the inhibition rates of compounds 1i, 1j, 11, 1p, 1q and
1s(25 mg/L) are 55. 1% , 55. 1% , 51.3% , 51.5% , 51.5% and 51.5% against G. zeae respectively; the
inhibition rates of compounds 1i, 11 and 1s are 51. 1% , 51. 9% and 64. 9% against P. capsici; the inhibition
rates of compounds 1h and 1j (25 mg/L) are 53. 1% and 61.2% against B. cinerea respectively; the
inhibition rates of compounds 1t, lo and 1r (25 mg/L) are 56.1% , 56.1% and 65.4% against S.
sclerotiorum respectively; and the inhibition rate of compound 1w(25 mg/1) is 52. 6% against A. alternata.

Keywords tert-butylbenzylbenzyliminothiazole , synthesis , fungicidal activity



