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Abstract:B o th enan tiom ers of 22sec2bu ty lam ino252(22ch lo ropy rid242y l) 21, 3, 42th iod iazo les (BC PT) , a

pow erfu l racem ic herb ic ida l com pound w hich w as found in p rev ious resea rch, w ere syn thesized from R2
and S2bu ty lam ine resp ec tive ly. The p re lim inary b ioassay resu lts show ed tha t th ree of the th iod iazo les

( racem ate and enan tiom ers) w ere exce llen t g row th inh ib ito rs to bo th roo ts and stem s of barnya rd g rass.

The S2( + ) enan tiom er w as the strongest fo r stem grow th inh ib ition, and R2( 2) enan tiom er w as the

w eakest1B ut they had little inh ib iting d iffe rence on roo t g row th.
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吡啶衍生物研究 (Ⅺ) : 22仲丁胺基 252( 22氯
吡啶 242基 ) 21, 3, 42噻二唑对映异构体的合成及除草活性

冉兆晋 , 　车　超 , 　李　楠 , 　肖玉梅 , 　覃兆海 3

(中国农业大学 理学院 ,北京 100094)

摘　要 : 22仲丁胺基 252(22氯吡啶 242基 ) 21, 3, 42噻二唑 (B CPT)是早期发现的一个具有良好除草活

性的外消旋先导化合物 ,报道了使用 R /S2仲丁胺为原料分别合成 BC PT的两个对映异构体的方

法。初步生测结果显示 , 3种噻二唑化合物 (外消旋体和两个对映异构体 )对稗草的根和茎均表现

出较强的抑制作用 ,其中 S2( + )对映异构体对茎的抑制作用强于 R2( 2)对映异构体和外消旋体 ,但

对根的生长抑制作用三者间没有显著差异。
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1　 In troduction

It is w ell know n tha t he terocyclic com pounds

hav ing a 1, 3, 42th iod iazo ly l o r pyridy l g roup exh ib it

various b io log ica l, such as an tidep ressan t, insec tic ida l,

herb ic ida l and p lan t g row th regu la ting ac tiv ities
[ 1～3 ]

.

A lo t of com pounds con ta in ing one of the tw o

hete rocyclic m oie ties have been m arke ted as p lan t

p rotecting agents.
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It is of g rea t in te rest to f ind w hether the

com bination of these tw o heterocyclic m oie ties in a

sam e m olecu le can p rov ide nove l c lasses

agrochem ica ls. A lthough Zhang et a l.
[ 4 ]

have reported

the syn the tic m e thod and p lan t g row th regu la tion

eva lua tion of non2ch lo ro substitu ted title m olecu les,

bu t the resu lts w ere still unce rta in.

In the course of ou r con tinuous stud ies on p yrid ine

deriva tives, w e have syn thesized a series of 22a lky l

( aryl) am ino252( 22 chlo ropyrid242yl) 21, 3, 42th iodia2
zo les

[ 5 ]
. P re lim inary b ioassay show ed tha t they have

good herb ic ida l ac tiv ity and the m ost ac tive one is 22
sec2butylam ino252(22 chloropyrid242yl) 21, 3, 42th iodia2
zo le ( B C PT ) . W hen trea ted a t a dose of 375 g

a. i. / hm
2

in fo lia r m ode on w eeds, the leaves becam e

deep green and w ithe red a t the edges severa l hours

la te r and exh ib ited an 84% m ean inh ib iting ra te to

B arnyard grass, Am aran th, R ape and L ucem e afte r

72 hours of adm in is tra tion. In considera tion of tha t a

lo t of pestic ides w ith a secondary am ine m oie ty

exh ib ited in te resting b ioac tiv ity d iffe rence betw een

the ir enan tiom ers, fo r instance, S2m eto lach lo r

dem onstra ted equ iva len t efficacy on m ajor g rass

w eeds and to le rance to d iffe ren t m aize cu ltivars a t

65% the use ra te of racem ized m eto lach lo r
[ 6 ]

, the

experim en t w as designed to test the corre la tion of

ch ira l fac to r of side chain on 22position of th iod iazo le

of BC PT and herb ic ida l ac tiv ity. H ere the syn thesis

and p re lim ina ry b io log ica l eva lua tion of R2, S2
enan tiom ers and the ir racem ate w ere rep ort.

The com p ound w as p rep ared as the p rocedure of

Schem e 1.

Schem e 1　Syn the tic p rocedure of ta rge t com pound

2　M a ter ia ls and M ethods

2. 1　Syn thetic procedures

M elting po in ts w ere m easu red w ith an Yanag im oto

m icrom elting po in t appa ra tus and w ere uncorrec ted.
1
H NM R w as dete rm ined w ith a B ruke r A vance

D PX300 sp ec trom eter. C hem ica l sh ifts are g iven in

p arts pe r m illion re la tive to te tram ethy ls ilane as

standard. sec2B uty l2am ine and D /L 2ta rta ric ac id w ere

p urchased from A CRO S com pany ( pu rity 99% ) ; R2
B inap h tho l w as p repared by ou rse lves and op tica l

p urity w as over 99% ; 001 ×7 ×7 s trong ac id ic ion

exchange resin ( exchange cap ac ity: 4. 2 mm ol / g dry

resin ) w as pu rchased from N ankai U n ive rs ity,

T ian jing, P. R. C hina.

2. 2　Prepara tive resolution and enan tiom er ic
Pur ity a ssessm en t of sec2butylam ine

Prep ara tive reso lu tion of R2and S2sec2 bu ty lam ine

w ere ca rried ou t accord ing to R ef.
[ 7 ]

by using D /L 2
ta rta ric ac id as reso lu tion agen ts.

2. 3　Preparation of 22sec2butylam ino252( 22chlorop2
yr id242yl) 21, 3, 42th iod iazole
2. 3. 1　Prepara tion of N 2( 22chlo ropyrid242yl) form a2
m ido2N′2sec2bu ty l th iourea

In a 50 mL flask w ere p laced 3. 12 g of 22
ch lo ro ison ico tiny l hydraz ide (18. 2 mm ol) , 2. 20 g of

sec2bu ty l iso th iocyanate ( 19. 1 mm o l)
[ 8 ]

and 35 mL

of abso lu te e thano l. The m ix tu re w as ref luxed for 4 h.

A fte r coo ling, m ass c rysta ls p rec ip ita ted and w ere

co llec ted, w ashed w ith e thano l. 4. 30 g of pa le ye llow

p roduct w as ob ta ined w ith a y ie ld of 83% , m. p. 1682
170℃.

2. 3. 2　Preparation of 22sec2butylam ino252( 22chloro2
pyrid242y l) 21, 3, 42th iod iazo le

The thiourea obta ined above w as disso lved in 40 g

of concen tra ted H2 SO 4 w ith stirring in an ice ba th.

The m ix tu re w as stirred fo r 2 h a t th is tem pera tu re and

fo r ano ther 3 h at room tem pera tu re. The m ix tu re w as

poured in to 100 g of c rashed ice and the pH w as

ad justed to 8 w ith concen tra ted amm onia. The

p rec ip ita tes w ere filte red off and w ashed w ith w a ter to

g ive 3. 9 g of crude p roduct. It w as rec rysta llized from

acetone to g ive 2. 8 g of pure p roduct. Physico2
chem ica l constan ts w as in Tab le 1,

1
H NM R w as in

Tab le 2 ,
13

C NM R w as in Tab le 3.

3　Herb ic ida l activ ities

3. 1　M a ter ia ls
Racem ate, R2( 2) and S2( + ) 222sec2butyl2am ino252

(22chloropyrid242yl) 21, 3, 42th iodiazole p repared above

w as fo rm u la ted as em ulsfiab le concen tra te respec tive ly

w hich w as then d ilu ted to d iffe ren t concen tra tions

w ith w a te r.
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Table 1　Physico2chem ica l constan ts of syn thesized com pounds

Compounds M. p. /℃
[α] 20

D ( c = 2, E tO H )

/ (°)

E lem ental analysis ( Calcd. , % )

C H N

(±) 2BCPT [ 5 ] 140～142 -

S2(+) 2BCPT 135～136 + 42. 5 49. 23 (49. 15) 4. 86 (4. 89) 20. 88 (20. 85)

R2(- ) 2BCPT 135～136 - 41. 7 49. 19 (49. 15) 4. 87 (4. 89) 20. 88 (20. 85)

Tab le 2　1
H NM R data of syn thesized com pounds ( so lven t: CD C l3 )

Compounds 1 H NM R,δ

S2( +) 2BCPT 1. 01 ( t, 3H, CH2 CH3 ) , 1. 35 ( d, 3H, CHCH3 ) , 1. 63～1. 78 (m , 2H, CH2 CH3 ) , 3. 48～3. 54 (m , 1H, CHCH3 ) , 6. 53 ( s,

1H, N 2H ) , 7. 62 ( dd, 1H, Py2β2H ) , 7. 70 ( dd, 1H, Py2β′2H ) , 8. 44 ( dd, 1H, Py2α2H )

R2( 2) 2BCPT 1. 02 ( t, 3H, CH2 CH3 ) , 1. 35 ( d, 3H, CHCH3 ) , 1. 63～1. 78 (m , 2H, CH2 CH3 ) , 3. 48～3. 54 (m , 1H, CHCH3 ) , 6. 53 ( s, 1H,

N 2H ) , 7. 62 ( dd, 1H, Py2β2H ) , 7. 70 ( dd, 1H, Py2β′2H ) , 8. 44 ( dd, 1H, Py2α2H )

Tab le 3　13
C NM R data of syn thesized com pounds ( so lven t: CD C l3 )

Compounds 13 C NM R,δ

S2(+) 2BCPT 10. 35 ( CH2 CH3 ) , 20. 01 ( CH2 CH3 ) , 29. 48 ( CHCH3 ) , 56. 24 ( CHCH3 ) , 119. 09 ( Py2β2C ) , 120. 66 ( Py2β′2C ) ,

141. 15 ( Py2γ 2C ) , 150. 17 ( th iod iazo le252C ) , 150. 18 ( Py2α2C ) , 152. 28 ( Py2α′2C ) , 171. 28 ( th iod iazo le222C )

R2( 2) 2BCPT 10. 35 ( CH2 CH3 ) , 20. 01 ( CH2 CH3 ) , 29. 48 ( CHCH3 ) , 56. 24 ( CHCH3 ) , 119. 09 ( Py2β2C ) , 120. 66 ( Py2β′2C ) ,

141. 15 ( Py2γ 2C ) , 150. 17 ( th iod iazo le252C ) , 150. 18 ( Py2α2C ) , 152. 28 ( Py2α′2C ) , 171. 28 ( th iod iazo le222C )

3. 2　Testing m ethod
A t the bo ttom of a 50 mL of cup w as p laced a

laye r of g lass p ea rls w h ich d iam e te rs w ere abou t 6

m illim e te rs and a p iece of f ilte ring p ap e r w as cove red

on them. 5 mL of he rb ic ide so lu tion w as added and

10 p ieces of buds of ba rnya rd g rass w ere p lan ted in.

A f te r 24 h of adm in is tra tion, reasonab le am oun t of

d is tilled w a te r w as added to recup e ra te the loss of

w a te r. 72 h la te r, the leng th of bo th unde rg round p a rt

( roo t ) and above g round p a rt ( s tem ) w as

m easu red. L C50 , L C90 and inh ib ition ra tios w ere

ca lcu la ted and the resu lts w e re lis ted in Tab le 4 and

Tab le 5.

4　Conclusion

From the p re lim ina ry b ioassay resu lts w e can

conc lude tha t th ree of the th iod iazo les w ere exce llen t

g row th inh ib ito rs to bo th roo ts and s tem s of ba rnya rd

g rass. The S2( +) 2B C PT w as the s trongest inh ib iting

on s tem g row th, and R2( 2) 2B C PT w as the w eakest.

B u t they had little inh ib iting d iffe rence on roo t

g row th. The resu lts suggest tha t the ch ira l fac to r of

s ide cha in on 22p osition of th iod iazo le ring co rre la tes

to the he rb ic ida l ac tiv ity w eak ly.

Tab le 4　 Inh ib ition to stem g row th ( de te rm ined af te r 72 h of adm in is tra tion)

C om pounds Concentra tion / (m g /L ) Y = a + bX L C50 / (m g /L ) L C90 / (m g /L )

(±) 2BC PT 100 Y = 2. 16 + 2. 29X 17. 44 63. 20

50 r = 0. 991

25 [ > 0. 01 ( 0. 99) ]

12. 5

S2(+) 2BC PT 100 Y = 2. 83 + 2. 07X 11. 19 46. 57

50 r = 0. 988

25 [ > 0. 05 ( 0. 95) ]

12. 5

R2( 2) 2BC PT 100 Y = 2. 14 + 2. 21X 19. 63 74. 44

50 r = 0. 984

25 [ > 0. 05 ( 0. 95) ]

12. 5
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Tab le 5　Inh ib ition to roo t g row th ( de te rm ined af te r 72 h of adm in is tra tion)

Com pounds
Concen tra tion

/ (m g /L )

Inh ib ition ac tiv ity

L ength of root /mm Inh ib ition ra tio ( % )

CK 0 43. 5 0

( ±) 2B CPT 100 ≈ 1. 0 ≥98

50 ≈ 1. 0 ≥98

25 2. 1 95. 2

12. 5 3. 7 91. 5

S2( + ) 2B CPT 100 ≈ 1. 0 ≥98

50 ≈ 1. 0 ≥98

25 ≈ 1. 0 ≥98

12. 5 2. 03 95. 0

R2( 2) 2BC PT 100 ≈ 1. 0 ≥98

50 ≈ 1. 0 ≥98

25 2. 97 93. 2

12. 5 4. 8 89. 0
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( Ed1J IN S H )

公　告
据中国科学技术信息研究所 07年核心版“中国科技期刊引证报告 ”对核心库 1723种核心刊源

的统计分析 ,《农药学学报》的影响因子为 0. 581,比 06年 ( 0. 458 )提高了 27% ,在全部 1723种核心

期刊中列第 388位 ,比 06年提升了 105位 ,在所属的化学工程类 77种期刊中列第 8位 ,比 06年提升

5位。

另据清华同方“中国科学文献计量评价研究中心 ”2006年对该数据库 6500余种统计刊源统计

分析后颁布的“中国学术期刊综合引证年度报告 ( 2007 ) ”数据 ,《农药学学报》总被引频次为 440次 ,

影响因子为 0. 794,比 06年 ( 0. 585 )提高 36% , 5年影响因子为 0. 959,比 06年 ( 0. 717 )提高 34% ,

网络即年下载率为 42. 0,比 06年 ( 23. 2 )提高 81%。
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