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Studies on Pyridine Derivatives ( XI ):
Syn thesis and Herbicidal A ctivities of Both Enantian ers of
2-sec-Butylam in6-5-( 2-chbropyrid-4-yl)-1 3 4-thiodiazoles

RAN Zhao-jn CHE Chag LINan, XHAO Yumej QIN Zhao-hai
(College of Sciences China Agricultural University, Beijng 100094, China )

Abstract Both enantom ers of 2sec—buty bm no-5-( 2-ch loropyrid4-y I)-1, 3 4t bdiazoles (BCPT), a
pow erful racem ic heb icidal com pound w hich was found n previous research w ere synthesized from R—
and S-buty bm ne respectively. The prelin inary bioassay results show ed that three of he thiodiazoles
( racem ate and enantom ers) w ere ex ce lent gwow th inhibitors to boh wois and sten s of bamyard grass
The S-(+ ) enantbm er was the stiongest for stam grow th nhbitbn and R-(-) enantian er w as the
w eakest But they had little inhibiting d ifference on root grow th

Key words pyridne derivatves sec-buty bm ne¢ 1 3, 4t iodiazole herbictal actw ity

(XI): 2- —5-(2
<+ )-134

BRE, # B, F W, H I FhE

( , 100094)

DY R A5 (2AmI 4 ) -, 3 4R =k (BCPT) R K AG) —ARAR FHEE
MEGIN I AR T A, RE T AEA R S TEA RS AlA A BCPT &M Atk 57 M4k 6y 7
* M AEMNERIT, 3R b A (SN stk Ae B ASTER S M AR ) ATAR A AR Am £ 3G R AL
BRI FER, L S-(+ ) MR F AR E &G IHAER 3BT R-(-) M BeR MiRkAn SN TY 2edk, 2
SHARGY A K ApHIVER =% kA BF A%

SO AT A AR TR 1, 3 AR vk TREE M

: 0626 0621. 34 : A : 1008-7303(2007) 04-0411-05

1 Introduction herbicial and plant grow th regulating activities .
A bt of canpounds contanng one of the wo

It is well known that heterocyclic compounds heterocyclic mo eties have been m aiketed as plant

having a 1, 3 4thiodazolyl or pyrdyl gmup exhbit polecting agents

various b b bgical such asantidepressant insecticdal
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fnd whether the

comb nation of these wo helerocyclic moietes in a

It s of great interest to

sane molecule can provile mnovel chsses

agrochem icals A lhoughZhanget al " have reported
he synthetic method and phnt grow th regulation
evaluation of non—chloro substituted titk mokcuks
but the results w ere still uncertain.

In the course of our continuous stud ies on pyrd ne
derivatives we have synthesized a series of 2-alkyl
(aryl) an no-5-( 2= chloropyrib4-yl)-1 3 4-thiodia
z0ks”. Prelin inary bioassay show ed that hey have
good herbicidal activity and the most active one is 2-
sec—buty lan ino-5-( 2= dh loropyrik4-y )1, 3 4-thiodia
zok (BCPT). W hen treated at a dose of 375 ¢
a i /hm’ in foliarm ode onweeds the kavesbecan e

deep green and w ithered at the edges several hours

CH i
Cl P Cl
' x NHNH,  CH,CH,CNCS i A
N F# N A
Schem e 1

2 Materials and M ethods

2 1 Synthetic procedures

M elting po ntsw erem easured w ith an Y anagin oto
m icom eltng point apparatus and were uncorrected.
'H NMR was detem ned wih a Bruker Avance
DPX300 spectran eter Chem ral shifts are gven in
parts per m illion relative to tetran ethy lsilane as
standard sec-Butytan ine and D L-tartaric acd w ere
purchased from ACROS company ( purity 9% ); R-
B naphthol w as prepared by ourselves and optical
purity w as over 9% ; 001 x 7 x 7 strong acdi ion
ex change resin ( exchange capacity 4 2 mmol/g dry
resh) was purchased from Nankai U niversity,
Tianjng P R China
2 2 Preparative
Purity assesin ent of sec—bu ty lm ine

resolution and enantiomeric
Preparatve resoluton of R—and S—sec— butylan ne
w ere carried out accordng to Ref t by usingD L-
tartaric aci as reso lition agents
2 3 Preparation of 2-see-butylam ne-3-( 2-chbrop-
yri4-y -1 3 4-thiodiazole
2 31 Preparaton of N—( 2-chloopyrit4-yl) fom a-
m doN /—sec—butyl thiourea
In a 50 mL fh& were placed 3 12 g of 2-
chbroisonicotiny l hydrazide ( 18 2mmol), 2 20 g of
sec-butyl isothjoecyanate (19 1.mm 01)I8I and 35 mL,

later and exhbited an 84% mean inhibitng rate to
Bamyard grass Am aranth Rape and Luceme after
72 hours of adm nistration. In consderaton of hat a
lot of pesticides with a secondary am ne moiety
exhibited mnteresting bioactivity difference between
S-metolachlor

efficacy on major grass

their enantomers for nstance
dem onstrated equwalent
weeds and tolerance to different maize cultivars at
6%% the use rate of racem ized metohchb#], the
experm ent w as designed to test the correlaton of
chiral factor of side chain on 2-position of thiodiazole
of BCPT and herbicdal actwity Here the synthesis
and prelm mary bbbgical evaluation of R S-
enantbmers and their racemate were report

The compound was prepared as the procedure of
Schene 1

Synthetic pwcedure of target can pound

of abso lute ethanol Them ixture w as reflixed for4 h
Afier coolng mass crystals precipitated and were
collected w ashed w ith ethanol 4 30 g of pale yellow
productw as obtaned w ith a y el of 8%, m. p 168
170C.
2 3 2 Preparation of 2sec-buty lan ino-5-( 2- h loro-
pyridd-y -1 3 4-thbdiazole

The thiourea obtaned above w as disso bed in 40 g
of concentrated H, SO4 with stirrng in an ice bath
The m ixturew as stirred for2 h at this tem perature and
for anoter 3 h at roan ten perature Them ixture w as
poured nto 100 g of crashed ice and he pH was
adjusted to 8 with
precipitates w ere filiered off and washed w ith w ater to

concentrated ammonia The

give 3. 9 g of crude product Itw as recrystallized from
acelone to gwve 2 8 g of pure product Physico-
chem ical constants was n Tabk 1, '"H NMR was n
Table 2, "C NMR was in Table 3

3 Herbicidal activities

31 Materials

Racen ate R—(-) and S-( + )-2sec—buty Fan no-5-
( 2-chloropy ri-4-y)—1, 3 4-thiodiazole prepared above
w as fom ulated as enulsfable concentrate respectively
which was then dilited to different concentratbns

w ith w ater
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Tabk 1 Physico-chen ical constants of synthesized com pounds
[a]®(c= 2 EOH) Elem ental analysis( Calkd. , % )
Com pounds M. p /C
(%) C H N
(H-BC T 140~ 142 -
S-(+)-BCPT 135~ 136 + 425 49 23(49. 15) 4. 86(4 89) 20 88(20. 85)
R-(-)-BCPT 135~ 136 -417 49 19(49. 15) 4. 87(4 89) 20 88(20. 85)

Table2 'H NMR data of synheszed con pounds ( so bent CDC 1)

Com pounds

'HNMR, &

S-(+)-BCPT

1. 01( t 3H, CH,CH,), 1 35(d 3H, CHCH,), 1 63~ L 78(m, 2H, CH,CH;), 3 48~ 3 54 (m, IH, CHCH,), 6 53( s

IH, N-H), 7 62(dd, 1H, Py-BH), 7 70(dd, 1H, Py-B'-H), 8 44( dd 1H, Py-a-H)

R-(-)-BCPT

1. 02( 1 3H, CH,CH,), L 35(d 3H, CHCH, ), L 63~ 1 78(m, 2H, CH,CH ), 3. 48~ 3 54(m, 1H, CHCH,), 6 53(s IH,

N-H), 7. 62( dd 1H, Py-BH), 7. 70( dd 1H, Py-BH ), 8 44(dd, IH, Py-a-H)

Table 3 "C NMR data of synthesized compounds ( solvent CDC})

Com pounds

BCNMR §

S—(+)-BCPT

10. 35(CH, CH, ), 20 01 (CH,CH, ), 29. 48(CHCH, ), 56 24 (CHCH,), 119. 09( Py-B-C), 120. 66( Py-B"-C),

141 15(Py-Y -C), 150 17( hiodiazo le5-C ), 150 18(Pya-C), 152 28(Py-a'-C), 171 28( thiodiazo le2-C )

R-(-)-BCPT )
)

10. 35(CH, CH ;), 20. 01( CH,CH,), 29. 48( CHCH;), 56 24 (CHCH,), 119 09 ( Py-B-C), 120 66( Py-B'-C),

141 15(Py-v -C), 150 17( hiodiazo1e5-C ), 150 18(Pya—C), 152 28( Py-a'~C), 171 28( thiodiazo 1e-2-C )

3 2 Testingm ethod

A tthe botiom of a 50 mL of cup was phced a
layer of glass pearls which dam eters were about 6
m illm eters and a piece of filtering paperw as covered
on then. SmL of hebicide solutbn was added and
10 pieces of bud s of barnyard grass w ere planted n
A fter 24 h of adm inistraton, reasonabk anount of
distilled w ater w as added to recuperate the bss of
water 72 h later the length of both underground part
( root)
measured. LCsy, LCy and nhbitbn ratbs were
calculated and the resultswere listed n Tabk 4 and
Table &

and above ground part ( stan ) was

Table 4

4 Conclusion

From the preln nary bioassay results we can
conclude that three of the thbdiazo Esw ere excellent
grow h mhibitors to both roots and stem s of bamyard
grass The S—(+)-BCPT w as the strongest inh b iting
on stem grow th and R—(-=)-BCPT w as the w eakest
But they had little inhbiting difference on to0t
grow h. The results suggest that he chiral factor of
side chain on 2-position of thbdiazo k ring correhles

to the herbicdal activity weak ly.

Inh bition to sten grow th ( determ ned after 72 h of adm inistraton)

C om pounds

Concentration/(mg/L)

Y= a+ KX

1C5,/(mg/L)

ICy /(mg/L)

(H-BCPT

S-(+)-BCPT

R—(-)-BCPT

100
50
25
125
100
50
25
125
100
50
25
12 5

Y=216+2 2K
r= 0 991
[>0.01(0. 99) ]

Y=283+2 0K
r= 0 988
[> 0 05(0. 95)]

Y=2 14+2 2K
r= 0 984
[> 0 05(0. 95)]

17 44

11 19

19 63

63 20

46 57

74 44
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Tabk 5 Ihhibiton to root grow th ( detem ined after 72 h of adm n istration)
C om pounds Concen traton Inhbiton actw ity
/(m g/L) Length of root/mm Inhbiton rato (% )
(K 0 43,5 0

( T)-BCPT 100 ~ 10 298

50 ~ 10 298

25 21 95. 2

125 3.7 91. 5

S-(+ )-BCPT 100 ~ 10 298

50 ~ 10 >98

25 ~ 10 298

125 2.03 95. 0

R—(-)-BCPT 100 ~ 10 298

50 ~ 1.0 >98

25 2.97 93 2

125 4.8 89. 0
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