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Abstract: In order to f ind new fung ic ida l lead com pounds, e leven N 2ca rboalkoxy ( ary loxy ) 222
th iazo lid inones, ten of w h ich a re nove l com pounds, w ere p repared from a condensa tion reac tion of

22th iazo lid inone and ch lo rofo rm ate, and the ir struc tu res w ere conf irm ed by
1
H NM R, M S, IR and

elem en ta l ana lysis. The resu lts of fung ic ida l tests, a t the concen tra tion of 2 000 m g /L , ind ica ted tha t

som e of them exhib ited good activ ities tow ard various p lan t d isease fung i. C om pounds 5c, 5d, 5e, 5f,

5g, 5h, 5 i, 5 j show ed excellen t inh ib ito ry ac tiv ities ( 100% ) aga inst Sc lero tin ia sc le ro tio rum.

C om pound 5 i show ed exce llen t inh ib ito ry ac tiv ities ( 100% ) against B o trytis c inerea, Pen ic illium

ita licum and S. sc le ro tio rum, and also show ed inh ib ito ry ac tiv ities aga inst Xan thom onas oryzae,

Pseudom onas so lanacea rum.
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摘 　要 :为了寻求新的杀菌先导化合物 ,通过 22噻唑烷酮与氯甲酸酯的缩合反应得到 11个 N 2烃氧

羰基 222噻唑烷酮衍生物 (5a～5k) ,其中 10个为新化合物 ,其结构均经 1
H NM R、M S、IR和元素分

析表征。初步离体杀菌实验结果表明 ,大多数化合物较之母体 22噻唑烷酮具有更高的杀菌活性。

在浓度为 2 000 m g /L 下 , 化合物 5c、5d、5e、5f、5g、5h、5 i、5 j对油菜菌核病菌 Sc le ro tin ia

sc le ro tio rum的抑制率为 100% , 5 i对番茄灰霉病菌 B o trytis c ine rea、柑桔青霉病菌 Pen ic illium

ita licum和油菜菌核病菌的抑制率均为 100%。
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1　 In troduction

22Th iazo lid inone is no t on ly a usefu l in te rm ed ia te,

bu t a lso has good fung ic ida l ac tiv ities tow a rd va rious

p lan t d isease fung i
[ 1 ]

. Fu rthe rm o re, m uch resea rch

has show n tha t som e N 2subs titu ted222th iazo lid inones

a re endow ed w ith im p o rtan t b io log ica l ac tiv ities, and

these de riva tives have been w ide ly used in

p ha rm aceu tica ls and p estic ides. Fo r ins tance,

N 2( subs titu ted2benzy l) 222th iazo lid i nones show a

gas tric ac id sec re tion2inh ib iting effec t and the refo re,

they a re usefu l fo r the trea tm en t of gas tric and

duodena l u lce rs
[ 2 ]

; Som e 32benzy l222th iazo lid inone

de riva tives exe rt exce llen t an tiinf lamm ato ry ac tiv ity,

thus can be ac tive ing red ien ts of p ha rm aceu tica l

com p os itions
[ 3 ]

; Som e N 2p hosp ho ry la ted222
th iazo lid inones show exce llen t ac tiv ities as ac tive

ing red ien ts fo r insec tic ides, m itic ides and

nem atoc ides
[ 4, 5 ]

. The refo re, w e tried to syn thes ize a

se ries of N 2ca rboa lkoxy ( a ry loxy ) 222th iazo lid inones

by a condensa tion reac tion of 22th iazo lid inone and

ch lo rofo rm a te, and tes ted the ir fung ic ida l ac tiv ities

tow a rd va rious p lan t d isease fung i in o rde r to f ind

new fung ic ida l lead com p ounds.

W e desc ribe he re the syn thes is of e leven N 2
ca rboa lkoxy ( a ry loxy ) 222th iazo lid inones ( Schem e

1) , ten of w h ich a re nove l com p ounds, and the

b io log ica l ac tiv ities of the know n com p ound 5k have

no t been rep o rted befo re. The ir s truc tu res w ere

conf irm ed by
1

H NM R, M S, IR and e lem en ta l

ana lys is. The resu lts of p re lim ina ry fung ic ida l tes ts

ind ica ted tha t som e of them exh ib ited good ac tiv ities

tow a rd va rious p lan t d isease fung i.

Schem e 1

2　Exper im en ta l

2. 1　Appara tus

M e lting p o in ts w ere m easu red on an X 24 m elting2

p o in t app a ra tus and unco rrec ted. E lem en ta l ana lys is

w as ca rried ou t on a C a rlo2E rba 1110 ins trum en t.

M ass sp ec tra w ere reco rded on a H P 5989B M S

sp ec trom ete r. Inf ra red sp ec tra w e re reco rded on a

Perk in2E lm er 683 sp ec trom e te r.
1

H NM R sp ec tra

w ere de te rm ined on a B ruke r A C 2400 ins trum en t

w ith CD C l3 used as so lven t, te tram e thy ls ilane as

in te rna l s tanda rd.

2. 2　Th iazolid ine222th ione　( 1)

C om p ound 1 w as p rep a red by the m e thod of lite ra2
tu re

[ 4 ]
.

2. 3　22Th iazolid inone　( 2)

C om p ound 2 w as p rep a red by the m e thod of lite ra2
tu re

[ 6 ]
.

2. 4 　 Genera l procedure for the prepara tion of

chloroforma te 4a～4k

B is ( trich lo rom ethy l) ca rbona te ( 19. 8 g, 0. 067 m o l)

and a lcoho l ( o r p heno l) 3a ～3k ( 0. 2 m o l) w ere

d isso lved in ch lo rofo rm ( 100 mL ) w ith stirring.

T rie thy lam ine ( 28. 2 mL , 0. 2 m o l) w as added

d ropw ise to the m ix tu re in an ice ba th. The m ix tu re

w as stirred a t 0℃ fo r 1 h and then a t room

tem p era tu re fo r 2 h. The m ix tu re w as w ashed w ith

iced w a te r th ree tim es, d ried ove r anhyd rous N a2 SO 4

and then evap o ra ted in vacuo. The residue w as

d is tilled unde r reduced p ressu re to ob ta in

ch lo rofo rm a te 4a～4k.

2. 5　Genera l procedure for the prepara tion of N 2
carboa lkoxy( aryloxy) 222th iazolid inones ( 5a～5k)

22Th iazo lid inone ( 0. 52 g, 5 mm o l) and trie thy l2
am ine ( 0. 72 g, 7 mm o l ) w ere d isso lved in

d ich lo rom e thane ( 10 mL ) w ith s tirring. C h lo rofo r2
m ate 4a～4k ( 6 mm o l) w as added d ropw ise to the

m ix tu re in an ice ba th. The m ix tu re w as stirred a t

0℃ fo r 10 h and w ashed w ith w a te r th ree tim es,

d ried ove r anhyd rous N a2 SO 4 and then evap o ra ted in

vacuo. The res idue w as p u rif ied by ch rom atog rap hy

on a co lum n of s ilica ge l w ith p e tro leum ethe r2e thy l

ace ta te ( 1∶1, V /V ) as e luen t, o r rec rysta lliza tion

f rom abso lu te e thano l to y ie ld p roduc ts 5a～5k.

3　Results and d iscussion s

Phys ica l cons tan ts and e lem en ta l ana lysis da ta of

com p ounds 2 and p roduc ts 5a～5k w ere show n in

Tab le 1, and the ir M S, IR and
1
H NM R da ta w ere

show n in Tab le 2.
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Tab le 1　Physica l cons tan ts and e lem en ta l ana lysis da ta of com p ounds 2 and 5a～5k

Com pd. R　　
Y ield

( % )
M. p. / ℃ Form u la

E lem en ta l ana lysis ( % , C alcd. )

C H N

2 84 49～50 C3 H5NO S 35. 07 ( 34. 93) 5. 13 ( 4. 89 ) 13. 21 ( 13. 58)

5a M e 87 32～34 C5 H7NO 3 S 37. 29 ( 37. 26) 4. 71 ( 4. 38 ) 8. 43 ( 8. 69)

5b E t 83 o il C6 H9NO 3 S 40. 97 ( 41. 13) 5. 28 ( 5. 18 ) 7. 69 ( 8. 00)

5c C lCH2 CH2 68 o il C6 H8 C lNO 3 S 34. 40 ( 34. 37) 4. 02 ( 3. 84 ) 6. 40 ( 6. 68)

5d n2Pr 88 o il C7 H11NO 3 S 44. 27 ( 44. 43) 6. 14 ( 5. 86 ) 7. 41 ( 7. 40)

5e i2Pr 78 o il C7 H11NO 3 S 44. 15 ( 44. 43) 5. 72 ( 5. 86 ) 7. 13 ( 7. 40)

5f n2B u 76 o il C8 H13NO 3 S 47. 43 ( 47. 27) 6. 69 ( 6. 44 ) 6. 85 ( 6. 89)

5g i2B u 74 o il C8 H13NO 3 S 47. 20 ( 47. 27) 6. 60 ( 6. 44 ) 6. 80 ( 6. 89)

5h n2C5 H11 81 o il C9 H15NO 3 S 49. 93 ( 49. 75) 7. 22 ( 6. 96 ) 6. 15 ( 6. 45)

5 i i2C5 H11 81 o il C9 H15NO 3 S 49. 73 ( 49. 75) 7. 11 ( 6. 96 ) 6. 33 ( 6. 45)

5 j Ph 90 125～126 C10 H9NO 3 S 53. 85 ( 53. 80) 4. 22 ( 4. 06 ) 6. 47 ( 6. 28)

3 5k CH2 Ph 32 o il ( lit. [ 7 ] , o il) C11 H11NO 3 S 55. 74 ( 55. 68) 4. 83 ( 4. 67 ) 5. 62 ( 5. 90)

Tab le 2　M S, IR and
1
H NM R da ta of com p ounds 2 and 5a～5k

C om pd. M + + 1 ( % )
IR,

νC =O / cm - 1
1 H NM R, δ

2 104 ( 6. 67) 1 670 3. 37 ( t, 2H, J = 3. 6 H z, 2SCH2 - ) , 3. 59 ( t, 2H, J = 3. 6 H z, 2N CH2 2) , 6. 99 ( s, 1H,

2N H )

5a 162 ( 100 ) 1 724, 1 778 3. 34 ( t, 2H, J = 4. 5 H z, 2SCH2 2) , 3. 85 ( s, 3H, 2O CH3 ) , 4. 15 ( t, 2H, J = 4. 5 H z,

2N CH2 2)

5b 176 ( 100 ) 1 721, 1 773 1. 35 ( t, 3H, J = 4. 5 H z, 2CH2 CH3 ) , 3. 31 ( t, 2H, J = 4. 6 H z, 2SCH2 2) , 4. 14 ( t, 2H,

J = 4. 6 H z, 2N CH2 2) , 4. 30 ( q, 2H, 2CH2 CH3 )

5c 211 ( 9. 91) 1 722, 1 775 3. 33 ( t, 2H, J = 4. 5 H z, 2SCH2 2) , 3. 78 ( t, 2H, J = 3. 4 H z, 2CH2 CH2 C l) , 4. 16 ( t,

2H, J = 4. 5 H z, 2N CH2 2) , 4. 48 ( t, 2H, J = 3. 5 H z, 2CH2 CH2 C l)

5d 190 ( 100 ) 1 723, 1 772 0. 81 ( t, 3H, J = 4. 6 H z, 2CH2 CH2 CH3 ) , 1. 51～1. 60 (m , 2H, 2CH2 CH2 CH3 ) , 3. 15

( t, 2H, J = 4. 5 H z, 2SCH2 2) , 3. 97 ( t, 2H, J = 4. 5 H z, 2CH2 CH2 CH3 ) , 4. 02 ( t, 2H,

J = 4. 2 H z, 2N CH2 2)

5e 190 ( 2. 44) 1 726, 1 771 1. 33 ( d, 6H, J = 4. 0 H z, 2CH3 ) , 3. 28 ( t, 2H, J = 4. 5 H z, 2SCH2 2) , 4. 11 ( t, 2H, J =

4. 5 H z, 2N CH2 2) , 5. 04～5. 08 (m , 1H, 2O CH )

5f 204 ( 100 ) 1 724, 1 775 0. 95 ( t, 3H, J = 4. 6 H z, 2CH2 CH2 CH2 CH3 ) , 1. 39～1. 45 ( m , 2H, 2CH2 CH2 CH2

CH3 ) , 1. 66～1. 73 (m , 2H, 2CH2 CH2 CH2 CH3 ) , 3. 29 ( t, 2H, J = 4. 5 H z, 2SCH2 2) ,

4. 13 ( t, 2H, J = 4. 5 H z, 2N CH2 2) , 4. 25 ( t, 2H, J = 4. 2 H z, 2CH2 CH2 CH2 CH3 )

5g 204 ( 2. 86) 1 723, 1 777 0. 86 ( d, 6H, J = 4. 3 H z, 2CH3 ) , 1. 88～1. 94 ( m , 1H, 2CH ) , 3. 21 ( t, 2H, J =

4. 5 H z, 2SCH2 2) , 3. 91 ( d, 2H, J = 4. 0 H z, 2O CH2 2) , 4. 04 ( t, 2H, J = 4. 5 H z,

2N CH2 2)

5h 218 ( 100 ) 1 724, 1 775 0. 91 ( t, 3H, J = 4. 1 H z, 2CH2 CH2 CH2 CH2 CH3 ) , 1. 35～1. 73 ( m , 6H, 2CH2 ( CH2 ) 3

CH3 ) , 3. 29 ( t, 2H, J = 4. 5 H z, 2SCH2 2) , 4. 13 ( t, 2H, J = 4. 5 H z, 2N CH2 2) , 4. 24 ( t,

2H, J = 4. 2H z, 2O CH2 )

5 i 218 ( 100 ) 1 724, 1 775 0. 93 ( d, 6H, J = 4. 1 H z, 2CH3 ) , 1. 58～1. 63 ( m , 2H, 2CH2 CH ) , 1. 71～1. 75 ( m ,

1H, 2CH ) , 3. 29 ( t, 2H, J = 4. 5 H z, 2SCH2 2) , 4. 12 ( t, 2H, J = 4. 3 H z, 2N CH2 2) ,

4. 27 ( t, 2H, J = 3. 2H z, 2O CH2 )

5 j 224 ( 1. 51) 1 677, 1 777 3. 34 ( t, 2H, J = 4. 5 H z, 2SCH2 2) , 4. 25 ( t, 2H, J = 4. 5 H z, 2N CH2 2) , 7. 17～7. 41

(m , 5H, 2Ph)

5k 238 ( 0. 59) 1 717, 1 775 3. 20 ( t, 2H, J = 4. 5 H z, 2SCH2 2) , 4. 07 ( t, 2H, J = 4. 5 H z, 2N CH2 2) , 5. 25 ( s, 2H,

2O CH2 ) , 7. 25～7. 41 (m , 5H, 2Ph)
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　　 The in vitro fung ic ida l ac tiv ities of the title

com p ounds 5a ～ 5k ( 5% EC: 5% com p ounds 5,

8% em u lsif ie r, d im e thy lbenzene to 100%. ) have

been eva lua ted by p o isoned food techn ique
[ 8 ]

. The ir

fung ic ida l ac tiv ities to d iffe ren t fung i a t a concen tra te

of 2 000 m g /L , con tras ting w ith 22th iazo lid inone,

w ere show n in Tab le 3. M os t of them have h ighe r

ac tiv ities than 22th iazo lid inone. C om p ounds 5c, 5d,

5e, 5f, 5g, 5h, 5 i, 5 j show ed exce llen t inh ib ito ry

ac tiv ities aga inst S. sc le ro tio rum. C om p ound 5 i

show ed exce llen t inh ib ito ry ac tiv ities aga ins t B.

c ine rea, P. ita licum and S. sc le ro tio rum , and a lso

show ed inh ib ito ry ac tiv ities aga inst X. o ryzae, P.

so lanacea rum.

Tab le 3　Fung ic ida l ac tiv ities of N 2ca rboa lkoxy ( a ry loxy) 222th iazo lid inones 5a～5k

Com pd.
B o trytis

c inerea

Pen ic illium

ita licum

Sclero tin ia

sc le ro tio rum

Xan thom onas

o ryzae

Pseudom onas

so lanacea rum

2 1 4 3 5 5

5a 3 2 2 4 5

5b 3 5 4 3 4

5c 2 4 0 3 5

5d 3 3 0 3 5

5e 2 5 0 5 5

5f 1 4 0 5 4

5g 1 3 0 5 4

5h 2 5 0 5 5

5 i 0 0 0 3 4

5 j 3 4 0 5 5

5k 3 5 2 3 4

Blank 5 5 5 5 5

　N ote: “0”: 100% ( inh ib ition ra te) , “1”: 90%～99% , “2”: 70%～89% , “3”: 50%～69% , “4”: 30%～49% , “5”: 0%～29%.
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