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Abstract: B oth enantiom ers of 2-sec-butylam ino-5- (2-chloropyrid-4-yl) -1, 3, 4-thiodiazoles (BCPT), a
pow erful racam ic herbicidal compound w hich w as found in previous research, w ere synthesized from R-
and S-butylamine regpectively. The preliminary bioassay results showed that three of the thiodiazoles
(racam ate and enantiomers) w ere excellent grow th inhibitors to both roots and stem's of barmyard grass
The S-( +) enantioner w as the strongest for stan grow th inhibition, and R-(-) enantiomer was the
w eakest. B ut they had little inhibiting difference on root grow th
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1 Introduction

It is well knonvn that heterocyclic compounds
having a 1, 3, 4-thiodiazolyl or pyridyl group exhibit
various biological, such as antidep ressant, insecticidal,
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herbicidal and plant grow th regulating activities " %,
A lot of compounds containing one of the Wwo
heterocyclic moieties have been marketed as plant

protecting agents
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It is of great interest to find whether the
canbination of these o heterocyclic moieties in a
sane molecule can provide novel classes
agrochamicals A Ithough Zhang et al ™ have reported
the synthetic method and plant grow th regulation
evaluation of non-chloro substituted title molecules,
but the results w ere still uncertain

In the course of our continuous studies on pyridine
derivatives, we have synthesized a series of 2-alkyl
(aryl) anino-5-(2- chloropyrid-4-yl) -1, 3, 4-thiodia-
zoled®. Preliminary bioassay showed that they have
good herbicidal activity and the most active one is 2-
sec-butylam ino-5- (2- chloropyrid-4-yl) -1, 3, 4-thiodia-
zole (BCPT). W hen treated at a dose of 375 g
a i /hm’ in foliarmode onw eeds, the leaves becane
deep green and w ithered at the edges several hours

a CH,
| A NHNH,  CH,CH,CNCS
N

later and exhibited an 84% mean inhibiting rate to
B arnyard grass, Amaranth, Rape and L ucene after
72 hours of administration In consideration of that a
lot of pesticides with a secondary anine moiety
exhibited interesting bioactivity difference betv een
their enantiomers, for instance, S-metolachlor
denonstrated equivalent efficacy on major grass
weeds and tolerance to different maize cultivars at
65% the use rate of racam ized metolachlorle], the
experiment was designed to test the correlation of
chiral factor of side chain on 2-position of thiodiazole
of BCPT and herbicidal activity Here the synthesis
and prelminary biological evaluation of R- S-
enantiomers and their racam ate w ere report

The campound was prepared as the procedure of
Scheme 1
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Schane 1 Synthetic procedure of target canpound

2 M ateralsand M ethods

2 1 Synthetic procedures

M elting pointsw eremeasured w ith an Y anagim oto
micramelting point gpparatus and w ere uncorrected
'H NMR was detemined with a Bruker Avance
DPX300 spectrometer Chemical shifts are given in
parts per million relative to tetranethylsilane as
standard secB utyl-am ine and D /L -tartaric acid w ere
purchased fran ACROS campany (purity 99%); R-
B ingphthol was prepared by ourselves and optical
purity was over 99%; 001 X 7 X 7 strong acidic ion
exchange resin (exchange cgpacity: 4 2 mmol/g dry
resin) was purchased fram Nankai U niversity,
Tianjing, P R China
2 2 Preparative reslution and enantiomeric
Pur ity asessnent of sec-butylam ne

Preparative resolution of R-and S-sec- butylam ine
w ere carried out according to Ref. 7 by using D /L -
tartaric acid as resolution agents
2 3 Preparation of 2-sec-butylam no-5-( 2-chlorop-
yr id-4-yl) -1, 3, 4-thiod azole
2 3 1 Preparation of N-(2-chloropyrid-4-yl) foma-
m idoN'-sec-buty!| thiourea

Ina 50 mL flask were placed 3 12 g of 2-
chloroisonicotiny| hydrazide (18 2 mmol), 2 20 g of
sec-buty| isothiocyanate (19 1 mmol)'® and 35 mL

of absolute ethanol Them ixturew as refluxed for4 h
After cooling, mass crystals precipitated and w ere
collected, w ashed w ith ethanol 4 30 g of pale yellow
productw as obtained w ith a yield of 83%, m. p. 168-
170 .
2 3 2 Preparation of 2-sec-butylam ino-5-(2-chloro-
pyrid-4-yl) -1, 3, 4-thiodiazole

The thiourea obtained above w as dissolved in 40 g
of concentrated H,S0, w ith stirring in an ice bath
The mixturew as stirred for 2 h at this tenperature and
for another 3 h at room temperature The mixture w as
poured into 100 g of crashed ice and the pH was
adjusted to 8 with concentrated ammonia The
precipitatesw ere filtered off and w ashed w ith w ater to
give 3 9 g of crude product Itw as recrystallized from
acetone to give 2 8 g of pure product Physico-
chemical constants was in Table 1, '"H NMR was in
Table2,°C NMR was in Table 3

3 Herbicidal activities

31 Materials

Racanate, R-(-) and S-( +) -2-sec-butyl-am ino-5-
(2-chloropyrid-4-yl) -1, 3, 4-thiodiazole prepared above
w as fomulated as enulsfiable concentrate regpectively
which was then diluted to different concentrations
w ith w ater.
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Table 1 Physico-chanical constants of synthesized compounds
@12 (c=2, EOH) Elemental analysis(Calcd , %)
Compounds M.p /
1(°) c H N
(8 BCPT!® 140 142
S-(9 BCPT 135 136 +42 5 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 synthesized compounds (solvent CDCl)
Compounds IH NMR,
S-(4) BCPT 1 01(t 3H, CH,CH53), 1 35(d, 3H, CHCH3), 1 63 1 78(m, 2H, CH,CH3), 3 48 3 54 (m, 1H, CHCH3), & 53 (s
1H,N-H), 7. 62(dd, 1H, PyB-H), 7. 70(dd, 1H, Py '-H) , 8 44(dd, 1H, Py& -H)
R-(-) BCPT 1 02(t 3H, CH,CH3), 1 35(d, 3H, CHCH3), 1 63 1 78(m, 2H, CH,CH3), 3 48 3 54(m, 1H, CHCH,3), 6 53 (s, 1H,
N-H), 7. 62(dd, 1H, Py -H), 7. 70(dd, 1H, Py '-H) , 8 44(dd, 1H, Pyel -H)
Table3 “C NMR data of synthesized campounds (solvent CDCl)
Compounds BCNMR,®
S-(9) BCPT 10 35 (CH,CH3), 20 01 (CH,CH3), 29 48 (CHCH3), 56 24 (CHCH3), 119 09 (PyB C), 120 66 (PyB 'C),
141 15(Pyy -C), 150 17(thiodiazole5-C), 150 18 (Py€ -C), 152 28(Pyél '-C), 171 28( thiodiazole-2-C)
R-(-) BCPT 10 35(CH,CH3), 20 01 (CH,CH3), 29 48 (CHCH3), 56 24 (CHCH5), 119 09 (PyB-C), 120 66 (PyB'C),

141 15(Pyy -C), 150 17 (thiodiazole-5-C), 150 18 (Py&l -C), 152 28(Py€l '-C), 171 28( thiodiazole-2-C)

3 2 Testhgmethod

At the bottom of a 50 mL of cup was placed a
layer of glass pearls which diameters w ere about 6
m illim eters and a piece of filtering paperw as covered
on them. 5 mL of herbicide solution was added and
10 pieces of buds of bamyard grassw ere planted in
After 24 h of adm inistration, reasonable amount of
distilled w ater was added to recuperate the loss of
w ater. 72 h later, the length of both underground part
(root) and above ground part (sten) was
measured LCs,, LCyq and inhibition ratios were
calculated and the results w ere listed in Table 4 and
Table 5

4 Conclusion

Fron the prelminary bioassay results we can
conclude that three of the thiodiazoles w ere excellent
grow th inhibitors to both roots and stems of barnyard
grass The S-(+) BCPT was the strongest inhibiting
on stam grow th, and R-(-) BCPT was the w eakest
But they had little inhibiting difference on root
grov th The results suggest that the chiral factor of
side chain on 2-position of thiodiazole ring correlates
to the herbicidal activity w eakly.

Table 4 Inhibition to stem grow th (detemined after 72 h of adm inistration)

Compounds Concentration/ (mg/L) Y= a + bX LCg/(mg/L) LCgy/(mg/L)

(89 BCPT 100 Y=2 16 +2 29X 17. 44 63 20
50 r=0 991
25 [ >0 01(Q 99) ]
125

S-(¥) BCPT 100 Y=2 83+2 07X 11 19 46 57
50 r=0 988
25 [ >0 05(0. 95) ]
125

R-(-) BCPT 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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Table 5 Inhibition to root grow th (detem ined after 72 h of adm inistration)
Campounds Concentration Inhibition activity
/(mg/L) L ength of root/mm Inhibition ratio (%)
CK 0 43 5 0
(+)BCPT 100 =10 > 98
50 =10 =98
25 21 95 2
12 5 37 91 5
S-( +) BCPT 100 =10 > 98
50 =10 > 98
25 =10 > 98
12 5 2 03 95 0
R-(-) BCPT 100 =10 > 98
50 =10 > 98
25 297 93 2
12 5 4 8 89. 0
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