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Abstract

2-Acylaminobenzothizole derivatives were synthesized from 2-aminobenzothiazole and
acylchloride. Benzothiazolylurea derivatives were synthesized from 2-aminobenzothiazole
and phenylisocyanate.

The products were identified by UV, IR, ‘H-NMR, *C-NMR spectra with 2~acetamido-
benzothiazole (1), 2-propionamidobenzothiazole( 1), 2-butamidobenzothiazole(W), 2-
benzamidobenzothiazole (N ). The compounds were tested for their phytotoxicity on the
germination and seedling growth of rice, radish and green pea plants, It was found that
treatment of 500ppm concentration each of 2-acetamidobenzothiazole, 2-propionamidoben-
zothiazole and 2-butamidobenzothiazole strongly imhibited of seedling growth of the radish

and green pea,
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1. Stk

1 #&MA% Wik spectrum : shimadzu IR-430
infrared spectrophotometer (Japan)& {#fsle
KBr gfliio 2 miEst gl

2) 858 Bk spectrum : Beckman(Model-26)
ultraviolet spectrophotomer(U. S, A) & fFH s} q
BE A =

3) R ILIE spectra : 'H-NMR3} 3C-NMR.-&
Bruter model Wp 80,, FT NMR-& {#fH 3¢ o}

2. AAE

1) 2-Acetamidobenzothiazole(1)9] &5

2-Aminobenzothiazole2] 0. 005M (0. 751g) & 5ml
9] pyridineg 20ml9] THFe| r}sled A3 =q
& o] 7)o acetyl chlorideg2- 0°CE st 4]
AR el 28z AdA 15 B o
& 65°Coll A 4p%RY reflux A e}k, [KHEC] seiss]
W REBAHE KK 300mld 443 siste 4
IHe ER%S A3tz BE Bh= gEd 3o
AL AzAt w49 ZEEE ethylalco-
holol Al FEigdhste] AR gHRiERE 4

<82 :0.692(72%) mp : 198°C

IRv Npwemt: 3280(-NH-), 3150(Ar-H),

1620(C=0), 1590(C=C)
NMR51D~1\1&§D_dG ppm : 'H: 7. 2-8. 1(4H Ar-H),
2. 2(3H-CHy),
12. 2(IH-NH)
15C: 22.5(-CHy), 170(C=0),

158.5(-C=N),
121-149(Ar-C)

UVaEOfom : 273 (loge=4.60)

2) 2-Propionamidobenzothiazole (1) &%

2-Aminobenzothiazole 0. 005M (0. 751g) 3+ pro-
pionyl chloride 1)¢} $9% Fgkoz KEAA
AL S ethylaleoholo) A iEEEAA 34
9 prism fE&E 9k

T8 0.6412(62%) mp=193°C

IRVNET cmt : 3250 (-NH-), 3100(Ar-H),

1690, 1540(C=0) 1270(C-N),
1600(C=C)
CDCI;

NMRaTMS ppm : 'H: 8 1-8.9(4H Ar-H),

2.2((2H-CH,) 3.5(3H-CHj),
12. 2(IH-NH)
%C: 9.1(-CHs), 28.5(-CH,),
173(C=0) 158(-C=N),
121-149(Ar-C)

UvaEOfom . 273 300ge=4.7)

3) 2-Butamidobenzothiazole(H )¢ &hk

2-Aminobenzothiazole 0. 005M (0. 751g) ¥ butyl
chloride® 19 593 Hkez RENH gL
#dLI8 S ethylalcohold) ] BERZAA A4 &
RELE Sk

8 g 0.81g(73%) mp : 210°C

IRvKBr

MaxC™ ™" ¢ 3160(Ar-H), 3400(-NH-),
1650(C=0), 1570(C=0),
1300 (C-N)

NMR3DV Yppm = 1H : 7. 2-8. 1(4H Ar-H),
1. 6(2H-CH,)
2.5(2H-CHy),
0.9(3H-~CHj3)

UVZE;&Hnm : 273(oge=4. 83)

4) 2-Benzamidobenzothiazole(N )2 &

2-Aminobenzothiazole 0.005M(0.751g) % ben-
zoyl chloride® 1)8} 34§ FEEozn RKEAA
2L &S ethylalcohole] A FfESAA A4
9 prism fEfhe g9

T 0.92g(72%) mp : 267°C

IRVEEE em-1 : 3100 (Ar-H), 3250(-NH-),

1670(C=0), 1550(C=C),
1290 (C-N)
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ppm : 7. 2~8, 3(9H Ar-H)

12.9(IH ~NH-)

5) 1-Phenyl-3-(2-benzothiazolyl)-Urea (V)<
B

2-Aminobenzothiazole 0. 005M (0. 751g) 3 phe-
nyl isocyanate® 1)+ T4 ﬁ%ﬁi HEAA
AL HERBE cthylalcoholo] 4 FHiEHAA A
o prism e Ao

43 % 0.92g(68%) mp : 278°C

6) 1-o-Phenyl-3-(2-benzothiazolyl)-Urea (V)
o &R

0. 005M 9] o-phenyl
isocynated 1)9t $UT FHkez REAA 4L
AAAE ethylalcoholo] | FHEHGAA A9
prism e A+

48 71 1.02g(67%) mp : 255°C

7) 1-m-Phenyl-3-(2-benzothiazolyl) ~Urea (VI)
o A&

2-Aminobenzothiazole (, 0056M 3 m-phenyl iso-
cyanateZ 1) o} B9 Hikor KEAA 92 &
84 % ethylalcoholo] A FiEFHAA =149 prism
e 24k

82 :0.92¢(72%) mp: 120°C

2-aminobenzothiazole 3}
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Fig. 1. IR spectrum of 2-propionamidobenzothiazole
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Fig. 2. NMR spectrum of 2—propionamidbbenzothiazole
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Fig. 3. *C-NMR spectrum of 2-propionamidobenzothiazole
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Fig. 4, UV spectrum of propionamidobenzothiazole

Fig, 1& 2-propionamidobenzothiazoled] IR spe- 7} 3350cm~te] 4], Ar-He] BR¥#-l 3150cm™'
ctrume] &}, ~CONH-2] C=0 {hifiESho] 23 ;& 3 C=Cx 1600cm'e] 4 = peakE & 4= gloh
Ye#i 7 1680cm™te, -NH-{B#EIEE] o] 31 By Fig. 2= 2-propionamidobenzothiazole FEIEE
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CDClsell %] TMSE internal standard2 4 HIE
% NMR spectrume] &}, -CH,-CH;9) methyl group
2] protong 2 3ppmo]A] triplet®, methylene
group®] proton 3.5ppmel A] quartetz ebyt
3., benzothiazole?] proton& 8.2~9. Ippmei A
‘multiplet2 }ebyre),

Fig. 3-& 2-propionamidobenzothiazole2- CDCls
o] o] TMSE internal standard2 4] HI5ES 13C-
NMR spectrume] ot -CHp-CH;¢] methyl group
8.9ppme] 4, mehtylene groupe)
carbon-g& 28ppmo| A = peaks} uElytow o=
carbon& Fig, 3ol 4 ¥ iulsl o

Fig. 4& 2-propionamidobenzothiazoleg ethyl
alcohole] o] FEE UV spectrume] ok, Hk IE
XA 273.3nm Rl e AL E £ g
= )

LlEe] B0 RSy AR tkape

77+ 2-acetamidobenzothiazole( I ),

9] carbong-

2~propiona-

midobenzothiazole( I ), 2-butamidobenzothiazole
(I), 2-benzamidobenzothiazole(¥) S o= FER
ik

2. £EEE

FAT LEW(I~M S BEF= BHETFY
B 4 EFEE BRE & &Re o2 2

Table 1-& 2-acylaminobenzothiazole @ benzo-
thiazolyl urea F&Ef2-r ¥, ¥, S5FEFH &
el WA PE&S BERZ(100ppm, 300ppm,
500ppm) FAZEF KRt

¥, ¥%, EFEF tde
v BEST
=

Table 2+ 2-acylaminobenzothiazole 3
thiazolyl urea FHEg-t & HYET £F (E7
;P el Bl e BEE BREHN= (100ppm, 300
ppm, 500ppm) FEEG HERel =t

gl 4G
FAA% et BEMEIE 3799

benzo-

Table 1. Inhibiting rate of germination(%)

: B |
@ s C-P'I-C-R Concentra- Plant
~s” 8 Green

No. R tion (ppm) Rice Radish Sea
\ 100 1 12 I
I -CH3 300 16 22 12
500 22 7 .
100 11 11 12
I -CHyCH, 300 16 " 12
500 16 le e
100 16 11 12
LT Sy 300 22 22 12
500 22 27 23
100 16 11 12
W Gl 300 22 16 17
500 22 22 23
N8 # 100 6 s .
@\ C-N=-C-N-R 300 6 6 u
% 500 12 0 H
100 6 P s
Y _-@ 300 6 6 11
500 12 17 11
a1 100 6 6 s
" ‘@ 300 6 12 1
500 12 17 16
) c1 100 6 P "
it _/g5 300 12 12 ™
500 12 17 e
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Table 2. Inhibiting rate of plant growth(%)

N\ ';I Concent- Stem
@ S/C-N-("I-R r?;;;[)l Green
]
No R Rice Radish pea
100 14 46 50
1 -CH3 300 20 64 20
500 20 g2 20
160 7 54 30
II —CHZCH3 300 14 65 20
S00 27 82 80
. 100 20 65 20
111 -CHZCH20H3 300 20 £5 50
500 27 93 80
100 14 46 30
v -Ceﬂs 300 20 85 50
500 27 7 80
N, H H
ST
S 0
160 3 25 ‘Eg
v ..<::> 300 16 34
500 22 34 56
L 100 4 29 19
\'p¢ 300 12 32 28
*@ 500 22 34 30
cl 100 6 25 28
2814 _@ , 300 12 34 28
’ ’ 500 24 50 6

% dolt 27 BEE FA 2%

ftetye
b H5o] A £FHH BHEe s

E-3] 2-acetamidobenzothiazole,

A
B
i =
=T

—[n

2-propionamido-
benzothiazole 8]z 2-butamidobenzothiazole$]
£ 500ppmel Al F-9-¢k HFo] AdAHq EEEME
< e g

Table 3& 2-acylaminobenzothiazole ¥ benzo-
thiazolyl urea FMEE~L % WYETS EF (S
Wl WA e PEe BERN=E (100ppm, 300
ppm, 500ppm) & FAZE L #EEel o

Z7) A8 AR e 24 FEE F
A Agm F4d HFo] A€ LBEEEE Ve
R

2~Aminchenzothiazoles}; acylchloride =%

phenyl isocyanate 238 7tz 2-acylaminoben-

zothiazole 5889l benzothiazolyl urea® FHEEE
% % ARG
o] {b&#Ee IR, UV, 'H-NMR,
o #Emoird 93ty RS T2%
HHT bapEd o,

3C-NMR =
RSt o
= F{edpel W3t

I 0
T

B R EEMH HRE AXKY HRe o
7k,

Zipe s FEERd oiAE el Hglenv
BES 213 vt Roled Al gl FiFEE
£F7A el 7 fehge el A FFE F
# ggkovt F49 HRoE A3 EFMH B
< el 9l

£33 2-acetamidobenzothiazole 500ppm3} 2-
propionamidobenzothiazole 500ppm 22 2-
butamidobenzothiazole 500ppme] 4 %9 =%

d A9Ad 3 £EFEEE Yk
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Table 3. Inhibiting rate of plant growth(%)

N H Concentra- Root
(Oj: :C-&-C-R tion
] 3 (ppm) Rice Radish | Green Pea
No. R
100 23 69 66
1 -ci, 300 23 87 84
500 24 95 88
100 12 82 66
II  -CH,CH, 300 23 88 67
500 23 91 88
100 12 78 66
III  -CH,CH,CHy 300 23 78 67
500 23 9% 87
100 12 73 45
IV -CeHg {300 23 78 66
500 34 87 67
N_ H
Qe dga
s
100 6 39 17
v —O) 300 12 62 34
500 22 62 50
c1 100 2 31 9
Vi _@ 300 12 54 17
500 18 62 3
cL 100 3 39 17
viI _@ 300 12 60 34
500 18 63 50
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