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Abstract

Twelve benzothiazolyl and 6-substituted benzothiazoly pheny! and chlorophenyl ureas have
been newly synthesized by reacting 2-amino benzothiazole and 2-amino-6-substituted benzoth-

azole with three or four phenyl and chlorophenyl isocyanate, respectively.
The structures of these compounds were determined by measurement of the molecular wei-

ghts and elementary analysis as well as IR spectrophotdmetry.

The compounds generally exhibited antibacterial activity against Staphylococcus aureus and
Escherichia coli in the concentration of 50ug/ml. '

The compounds containing chloro group exhibited stronger antibacterial activity than those

containing methyl group against Eschichia coli.

The difference in the antibacterial activity according to the substituted group (phenyl, o-,

m-, and p-chlorophenyl) was also noted.

The compounds containing o-chlorophenyl group, on the whole, exhibited more potent grow-

th-inhibitory activity againsts staphylococcus aureus.
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19344 ClarkeV% o) 2-amino, 2-hydroxy® 2-Mer-
captobenzothiazoled] ¥ EERL @& LK, berzo-
thiazoledr Bi%o 2 3+ o8 FEMES HRI} #H
WEE, ARER, 3 VicustER o BHEEA %44 B
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19474¢ Freedlander®%& -2 2-butoxy-6-amino benz-
othiazole2] antitubercular actiong #Esig o,

19524 Stritzler®, Ravits® % Grunberg®& 2-dime-
thylamino~6-(2-diethylamino ethoxy) benzothiazole
el EER Mk, 19574 Misra® % 2, 6-dia-
minobenzothiazole2] EEHfEM ] BRI #éEetdd ot
g, 19574 Sasaki®¥& 2,6-diaminobenzothiazole
¢ Antitubercular actiong #45stgdel. ¥, 1972
4 Mathew® = 2-(1-piperazino) benzothiazole 3L
Bl BY HEFRYE BETE #astg e, 19738
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Ll ko4 o A% benzothiazole EMAse] =W #WE
wholl = 2-amino--6-substituted benzothiazole (A)$}
phenylisocyanate, o-, m-, p-chlorophenyl isocyanate
(B)Z ¥ substituted benzothiazolyl Ureai& &
T WEE oz glgdct. 28 m 2 benzothiazolefh s
Ao s te, vk BhHdn EEEL A2¥
substituted benzothiazolyl ureafis 4RY F+ o
Zehed BRI, of ¥ ARILAYS FEERA &
BRE LA & Wi HFsdc

FEx olF A, B T R ka2 e kel
o= A o2 A 2% substituted benzothiazolyl urea
FM 128 ARGt HEERS BRedd BT
MRS Q974 HEskE wrolot

I.® &
1. BRHhE
1) substitued benzothiazolyl urea¥ {L&%2 &
B’

a) 2-amino-6-substituted benzothiazole?] &m'®:
p-chloroaniline(0. 05mole)™ p-methylanilines} KSC-
N(0.2mole)& #££& 300mle] =£ flaskdl Estz Ac
OH 50ml& it BMAAcE BEEE 25~30°C=
F= &t 4 AcOH(0. 8mole)<) Br,(0.05mole)e] #E
WS ks wmmdcl. WRTH KES 557
B3led 1M T ok, BR RE 86%% X
AKepell FgEmstel BRAE HA-E Wl #pos RE
3] 2-amino-6-substituted benzothiazole - HBr&
BHAZ %, BHER Conc-NHOHE mitsd =0
T o2 FTHI  BEEFY  2-amino-6-substituted
benzothiazole- & WEEA71v}. MELS M@ == ¥
. #%% # dil-Etoh® E# &Sk .

b) substitued benzothiazolyl ureags] &g :2-
amino-6-substituted benzothiazole (A)$} phenyl
isocyanate, o-chlorophenyl isocyanate, m-chloroph-
enyl isocyanate, p-chlorophenyl isocyanate (B)E 1.0
:1.2molex HiflclAl BESAA Fsld 1850 B
fistel REAIZ on T AL WER, s
B AHIEEYS gt

2) ¥ B

LlENA o4& BRIEEY I~XIIE ether2 433}
X ethanolz £#4 WHEHsIA o).

2. GRLE®e BE

) ot & kagd CHNY 42 F&M
Model 180ER5#iikE & AR
2) FABANAH - KBrig#ls: o 2 Hitachi EPI-G,

greating infrared spectrophotometer& {#F3s}4lt}.
3) RENE  RERMENERECHNIDE HAs
At
o) HFERE : FHAE KT HERast)o = @l

- Eslgleh EuspERA diphenyl carbazided, ¥

2+ N, N'.dimethyl formamide (DMF)& #R3st ¢+

3. AEA0 RRE KB

ARYHE 1284 HT HEERS agar dilution
method?ol} %3l EHESL A ot

Bz = nutrient broth medium(peptone 10g, beef
extract 10g, NaCl 5g¢ ZREIK 170 BEAA FAL,
pH7.1~7.2% ifsn HREB K+ staphylococcus
aureus(stap.)¢} Escherichia coli(Esch.)& {#3st% .
B ABHE & 20mgs DMF 10mld] A
ImlE 2,000pge] %69 FHSL ke # DMFR &
Bt MEW 1mlE 500ng, 250ug, 100pg, 50ug,
20ugel £% BHHEE HMsld o, WKL RBE
€ nutrient broth medium(37°C, 18~ 24F[) el 4]
BEEY B lmgs 1045 Hsle 2 0. 1ml4 & M3
3L 37°C, 18~24B%fH] KEA7l g, HWRo=z B
BES Bad + o BIBRE= HEH F8&E 4
5s} gl o
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Scheme 1. Syntheses of Substituted Benzothiazolyl
Urea.
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2) ARbEY 1~XI19] SHifRE Table 13} 7t}

ety 1~Xlle TREFE HWHES RBRER
ERe A —Bstn, TR &% HEMS A —
F3tgleni, Scheme 19] [EHEel et K/ substits
uted benzothiazolyl urea {t&#ye] ARSge& ¢
4 b =& 2 IR spectrum™Od4  3300cm-*
H-Zd Vy-n, 1650~1710cm-$} 1600~ 1630cm o))
Veo2 B Bl £4 velged o EolAE
—CONH¢) StizhRe) fshe] C=OMmMa ERK

Sw
—NHCONH - R’
HC N Ng/

(X~XID
N-2-benzothiazolyl-N'-phenyl urea (1)
N-2-benzothiazolyl-N"~o-chlorphenyl urea ([I)
N-2-benzothiazolyl-N’~m-~chlorophenyl urea (1) .
N-2-benzothiazolyl-N’-p-chloropheny! urea (JV)
N-(6-Chloro-2-benzothiazolyl)-N'-phenyl urea

D)
Fo2 BlE S ¥ 4 3lod, —NH-—CO—NH-—g
-(6-Chloro-2-benzothiazolyl)-N’~o~chlorophenyl
%t Bands} 1520~1500cm-1e], thiazole rings] N= N-(6 c‘(‘;;)“ enaothiazoly
C—Sell k% Wiy Bands} 1450~1490cm-'e] =13 urea
-1 o Bl Bandzy mol 27 N-(6-Chloro-2-benzothiazoly)~N’-m~chlorophenyl
1050cm™e} Ve.coll AT BB 4% eyt rea (VD)
Bbsh el 2 RS, HTE, R 3 KERE y . :
: . i ~(6-Chloro-~2-benzothiazolyl)-N'-p-chlorophenyl
& BEMOE BN a4 ARILALS Ee O CmoroZben y
whgst 7ol urea (VD
T ZaN N N-(6-methyl-2~benzothiazolyl)-N’-phenyl urea
\ L Jnucons - v (0
\ — .
N S d N-(6-methyl-2-benzothiazolyl)-N’~o-chloropheny!
( I "’IV) urea (X)
,/ \”"‘~ I\ﬁ N-(6~methyl-2-benzothiazolyl)-N’-m-chlorophenyl
a1/ \/\ g/ NHCONH - R urea (XD)
(V~D N-(6-methyl-2-benzothiazolyl)-N’-p-chlorophenyl
Table 1. Synth fl/\ll—' 17!
able 1. yntheses o - .
/NSNS NHCONH - R,
R, S L
Com- R R Formula Appeara- Yield Recryst. m.p(°C) Elementary analysis % mol. wt.
pd. ! 2 nce % Solvent (calcd.) (caled.)
H
1 H C..H,,ON,S colorless 78.7 ethanol 230°~232 62.28 4.58 15.52 272
“9 T needles (62.44) (4.12) (15.60) (269.32)
I H O C,,H:0ON: coloress 72.4 ethanol 232~234 55.46 3.08 13.65 308
Ci Cis needles (decomp.) (55.36) (3.32) (13.83) (303.77)
m H C;HiON; colorless 74.6 ethanol 238~240 55.24 3.26 13.92 312
o CiS ™" needies (55.36) (3.32) (13.83) (303.77)
v H _Q.c, C,.Hi,ON; cololess 83.2 ethanol 250~252 55.42 3.18 13.72 295
CIs needles (decomp.) (55.36) (3.32) (13.83) (303.77)
Vv —Cl _Q C; H:eON; colorless 77.7 ethanol 272~274 55.24 3.44 13.96 3.0
‘ CIs needles (65.36) (3.32) (13.83) (303.7T)
Vi —Cl b C,.H,ON; colorless 70.6 ethanol 183~185 49.58 2.88 12.34 330
4 Cl, needles (decomp.) (49.72) (2.98) (12.42) (338.21)
VI —Cl _O Ci.H,ON; colorless 75.2 ethanol 200~202 49.84 3.05 12.54 342
CLS needles (decomp.) (49.72) (2.98) (12.42) (338.2D)
Vi —Cl _QC' C..HsON; colorless 81.8 ethanol 196~198 49.66 3.02 12.28 329
CL.S needles (decomp.) (49.72) (2.98) (12.42) (338.21)
X —CH, 'Q C,sHisONSS colorless 75.4 ethanol 248~250  63.44 4,58 14.96 288
S needles (decomp.) (63.56) (4.62) (14.82)  (283.45)
X —CH, D C,sH,,ON; colorless 70.2 ethanol 224~226 56,54 3.94 13.08 313
Z CIS needles (decomp.) (56.69) (3.81) (13.22) (317.79)
XI | —CH;, _@ CisH.ON, colorless 72.6 ethanol 222~224 56,52 3.76 13,28 328
CIS needles (56.69) (3.81) (13.22) (317.79)
XII'| ~CH, C,sH,:ON; colorless 80.5 ethanol 209~211 56.78 3.92 13.14 321
'QC' CIS needles (decomp.) (55.69) (3.81) (13.22) (317.79)
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urea (XII)

2. HiEAN

&y I~XIle] HE NS KR HE = Table 29
e},

HRitEY 1~XII: Gram B stap.g+ Gram
BB Esch.ol wste] 3k3] #9 100pg/mipl ko] #
EdA B BEL kst es benzothiazolefol

chloro, methyl#%5 B#4]2 {L&H HEHRE b
s v stap.o] Hitd e RE (L&Y BRI A
8] kFE/NREg o Esch.o] #3le] = @B} 9=
V~XIIe] {b&4ho] wl o 3B/ HEZRC0ug/mILL
Fol4] BIE)E ehwglen, chlorobenzothiazolyl
B (V~WDE 20pg/mipl 2] @l 4, methyl ben-
zothiazoly B (IX~XID ¥ 250ug/ml Ll #EdlA
I BES Lt

Table 2. Antibacterial Activity of the Compounds (I~ XII)*
Strains Escherichia coli Staphylococcus aureus
Drug conc.
Compd, “&8/™1 20 50 100 250 500 20 50 100 250 500
1 + - - - - + + + - -
I + - - - - + + - - -
il + - - - - + + + - -
\ + + - - - + + + - -
Vv -+ -+ — — — + —_ — —_
Al -~ - - - - - - - - -
VI - - - - - + + - - -
it - — - - — + - -~ — —
X + + + - - + + + - -
X + + + + - + + - - -
X + + + - - + + - - -
X1 + + - — — + + - — —
Nitrofurantoin — - - — — — — - - —
Catrol + + + + + + + + + +
* —; absence of growth, -+; presence of growth

2e}x chlorophenylffo] B#iE {LA%S] HEHR
£ i wn Esch.e]l #3ld: benzothiazolyl o-,
‘-, p-chlorophenylH~}F 3631 %% A Vbl
2 stap.o] #elel= o-# (1, VI, XD7F m-$8(I0, VL,
XIDs} p-28(IV, I, XID 2 e} Hgesy B @A ek
WAeh LR R4 & ARIEEHS 2 BMEL
Halogen{@ o] #JHsl H&EY ortho, meta, parafr
ol chlorophenyl#-t B#Y o] =} HEDHRA X8R
b AERA 2

D.R. osborne!®s} Hamada'”%-& #fE2] Carbanil-
ide¥fi7} stap.o} Bacillusel]l #{#}o] orthof®fe] para
BrFar B MBS vEby @, Esch.ol Salm.%
o #5ted = ortholff ¥ rl paraf@ffe] o B HE
714 7FA™ phenoxy#¥% HEAS g &= ¥rc} naphth.
oxyFES BANRA SV o BB (EMC dvha 3|
gku}b gl ©+} benzothiazoleZF e} UreatfEfld] %
sted 4 = alkyl == Halogenit3&s}o] E#RIEH £+
ortho, meta, parafiel] #% FEEAS] HEe ¢

o & KBS HERE4 benzothiazolyl urealf= B
BE 9 o BRECY ERT LRBE HEERN
of —gte] HBAMGI A< HAY + Ak

N.& &

1) 2-Aminobenzothiazole® 2-Amino-6-substituted

benzothiazoles} phenyl, o-chlorophenyl, m-chloro
phenyl, p-chlorophenyl isocyanateg #E&+]# subs-
tituted benzothiazolyl urea$f 1288 F2 WHE=R
&g

2) ki ket 12 %std  Escherichia coli
o staphylococcus aureus& ERBTHKEY HEH B
Be Fidon

3) ol &2 L3 28l #ete 50ug/ml Lllo] B
B4 2 BES Biksgch

4) AIKyIEHEA 9] #E = Stap.d] ¥itd = FiotE
it slgl 2wt Esch.o] ofste 2H>>chloro>methyl
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e ez 2 BHES MBI

5) Chlorophenyl#e] BE#iR e Esch.dl #std =
KENRSLY o} Stap.d] #¥5l = o-chlorophenylss
7t m-g8 R o BY HEAMHEES Jei .
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