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Abstract—Six novel compounds of N,N-dimethy]l-N’-(6-substituted-
2-benzothiazolyl) formamidines and six novel compounds of N,
N-dimethyl-N’-(substituted-phenyl) formamidines were synthesized.
They were evaluated for their bactericidal activities against Salmonella
typhosa, Escherichia coli, Vibrio cholera, Staphylococcus aureus,
Sarcina lutea and for their fungicidal activities against Saccharomyces
cereviseae, Candida albicans. 1t was found that these compounds
were considerably more active than phenol, especially against Vibrie
cholera, and N, N-dimethyl-N’-(4-methyl-phenyD)formamidine, N,N-
dimethyl-N’~(2-methyl-4-bromo-phenyDformanidine  showed  most

potent bactericidal activities.

N,N-Dimethyl-N’-(2-methyl-4-chloro-phenyl) formamidine o] 7}4- ARy ARuhAL =
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#Bigee] A N,N-dialkyl-N’-(6-substituted-2-benzothiazolyl) formamidines = N,N-dimethyl
formamide $} 2-amino-benzothiazole ZHpE o}2] ifrel kel A AEO3hel s, N,N-dialkyl-
N’-(substituted-phenyl) formamidines +=-N,N-dimethylformamide &} substituted anilines £}
WEool &al A ormkal wh, alkyl 3 methyl 37} dialkyl formamidines fro A 2 i&Hke] 7b
Z A A REDF ] gle], APEel e methylHz fHipRs . EEel (ERR
N,N-dimethyl-formamide = #ifi Merck #3826 —%-e s 9 > 2-amino-substituted-
benzothiazole @ substituted anilines & H#E: fyEkste] MiAsHS o).

B BER

& Hi—15. 4 pts.2] phosphorus oxychloride 2 #3534 50 pts.®] cthylene chloride of 7.4
pts.o] N.N-dimethylformamide & yAf#A 71 ¥koll, 1~2drops/sec.o] SEE 2 Finsha, KEER

g7l RESEe] 45° of o] B} ol ¥Eikel 2-amino-G-substituted-benzothiazole = % substituted
Table I—N,N-Dimethyl-N’-(6-substituted-2-benzothiazolyl) formamidines.
CHs\ N—_ /N
% N—CH=N | W - HC

CH;3 AN 3 /\/\X

o Arr;alyisris
. d*
%?)r'npd X mp Yg%> Appearance Formula Calcd Found
, C _H c H
I —N02 210-215 78 dark yellow C30H15N4802C1 41.31 5.20 41.01 4.98
11 —CH, 195-197 86 yellow C11HsN3SCl 51.45 5.89 51.29 5.65
111 —C1 185-188 87 yellowish white CyoH;2N3SCly 36.71 3.70 36.64 3.84
v —SCN 210<C 70 redish brown C11H12N.S:Cl 44.06 4.04 43.75 4.02
\" —Br 205-208 88 vellow C10H12N3SBrCl 37.34 3.76 37.15 3.54
VI —OCZHs 170-172 68 yel]ow C12H17N350C1 50.25 5.98 50.01 6.02
" * based on z—amino—ﬁ;substigu;.e& 4b“e-rrlizﬂortrhiazoler.v - T
Table II—N,N-Dimethyl-N’- (substituted-phenyl) formamidines.
CH;3 —
ON—cH=N—{ - HCl

CH, =7 X
Compd. X m Yield* Appearance F I TR ‘/}Ba]yfsis -
No. P (g Abpearanc ormua Caled Found

, , ] C H ¢ H

VII -2-chloro-4-nitro, 170-183 82 dark yellow CoH1iN3O5Cla  40.93 4.20 40.81 4.18
VIII  2.6-dichloro-4-nitro  185-190 79 yellow CoH1oN20,Cls 37.99 3.54 37.90 3.28
X 2-methyl-4-nitro 170-175 85 yellowish brown CioHiNzO,Cl 49.29 5.79 49.42 5.98
X 2-methyl-4-bromo 176 87 colorless CioHuNoBrCl 43.27 5.08 43.45 5.30
XI 4~chloro 222 89 colorless CioHuN:Cl;  51.52 6.05 51.85 5.76

XII 4-methyl 175 89 colorless C1oHsN,Cl 60.48 7.61 60.66 7.45

* based on substituted aniline.
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aniline 14.2pts. & 445 il BEslAA Eidv. o BREYE 65-7070 A HaHt Sithstd
—BE 1A f@#ﬂ"‘%ﬂ, I jEo] #f7E o) wet formamidine of EEEpEHC) Hri= o] <3t
7to] =}, o] & ethylenechloride == ether 250 = #ifistel Hsbd N,N-dimethyl-N’-
(6-substituted-2-benzothiazolyl) formamidine Hydrochloride ¢4 N,N-dimethyl-N’ -(substituted-
phenyD) formamidine hydrochloride o] #1#l5% ¢ < =vb. o HfUfH<E ©HA methanol Frol A
FiER #MEe gk (Table LID.

I RER Q1 YEEER O 24 mouse & {lifABHe] FROIXEL 24 MRS FEUWE 4 3o
Behrens-kirber #:¥ 6] #381 LDgo & ME ﬁmdoj e} (Table 11D,

B H R — B Bk bacteria 241 Salmonella typhosa, E. coli, Vibrio cholera, Sta.
aureus, Sar. lutea 9} Fungi 24| Saccharomyces cereviseae, Candida albicans & {EFE%]-&] Rideal
& Walker method® o} {5 FXEgstz, o f5EZ FDA oAl et Jgkel ==} {EHKHHE 55
ol = SEERSEA) Gbm, 1048kl EMASHE PARISH AR BOARRESEs) kEA RIR
RS ERsky o (Table D).

Table 1II—Biological activities of compounds.

Compd. —’F_Q).(}.Clty 7 Bacterrifidal ggti\{ity o 7 Fungicidal activ 1ty 7
No. LDso Salme. E. coli Vib. chl. Sta. aur. Sarc. lut. Saccha. Cand.
 (mg/kg) typho. __ (phenol coefficient) _  _  cerev.  alb.
I 545 1.22 1.40 2.30 1.87 1.80 2.00 1.07
11 500 0.89 1.00 1.40 0.60 1.41 1.16 1.33
111 210 1.56 2.00 3.00 1.22 2.00 2.81 1.61
v 450 2.56 2.00 3.00 2.37 1.27 2.81 1.30
A% 480 2.44 2.50 5.00 2.37 2.00 2.00 1.40
VI 400 0.99 1.20 2.81 2.00 2.10 2.00 2.10
Vil 750 2.10 2.20 4.00 2.00 1.75 1.33 1.01
VIHI 1,000 1.33 1.80 3.00 1.50 2.50 1.20 1.20
iX 500 0.67 1.00 2.00 0.50 1.00 0.57 0.90
X 440 3.78 4.00 5.50 3.71 4.27 2.10 1.33
XI 450 2.44 1.90 3.60 1.70 2.67 1.00 1.00
X1I 540 5.00 3.89 6.00 3.00 5.00 2.00 1.09
% ®

PlEo]  HEREEES aEmAd Az R ar N,N-dimethyl-N’-(substituted-phenyl)
formamidines ¢ 6%{L &85 N,N-dimethyl-N’-(6-substituted-2- benzothiazolyl) formamidines
o) 6 B{Lo Kihsrol, Salmonella typhosa % 5 el S ot Candida  albicans %5 2 F
o] yEtE Fungio] %shed, AR & WWHS HERIh

AsEEsR 2= benzothiazole FEEAS B ok J57 K amine FEERES] (LGY0] o] it REIE
A e, Wil Fungi Bohis Hpgel $sted meh didyobA] viebdel

# ez 2m N,N-dimethyl-N’-(2-chloro-4- nitrophenyl)formamidine(VID) 3} N,N-
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dimethyl-N’-(6-methyl-2-benzothiazolyl) formamidine (II)o) el 1A w¥la, N,N-
dimethyl-N’-(4-methyl-phenyl) formamidine (XII)s} N,N-dimethyl-N’-(2-methyl-4-bromop-
henyl) formamidine (X)o] 7}z #jy%}c}.

MBI 22 KIRF) K5 (bage) Vibrio choleraol 13} 38753 fRFRsIe] #53) {Lfy
X, XII 2 N,N-dimethyl-N’-(6-bromo-2-benzothiazolyl) formamidine (V)& R RS 5~6
& YER =, B9 Bokel s = Salmonella typhosa o) Ed] A 4—5 A 127 (LAY
R B BENE UEh g

SEHERBAE R glol Al &= D% amine FugRte LDg, o] 440—1,000mg/kg o] 5 ben-
zothiazole FEHHAE-2 210—545mg/kg © 2 A [k Fikfo) ko], /XK amine KM
#i#fo] benzothiazole FHMMIREY o} (7S YJEbA o}

£ Bk LAPES ML Rilkitol v el AiAMo A WEILY gl %t
7F R o) RENAERIEA Y ko] Bfd e 2o

s

®

A ZG REEEMEA N,N-dimethyl-N’-(substituted-phenyl) formamidines ] phenyl &
Efaf8 s, 2-chloro-4-nitro, 2,6-dichloro-4-nitro, 2-mecthyl-4-nitro, 2-methyl-4-bromo,
4-nitro % 4-methyl 2 6 fe] (L4545, N,N-dimethyl-N’-(G-substituted-2-benzothiazolyl)
formamidines o] jFi{fa 2 —NO,, —CH,, —Cl, —SCN, —Br 2 —OC,H; ¢] 6 B{L-a8<
Gk, ol el #iste] AMIEMARS 118 BE KO W) K ikl B,
Al T IR 2 R Fungio] #alel: FHikMnoh o REHS e
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