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Abstract—Some allylamine compounds which are benzothiazole substituants in stead of naphthyl
ring in naftifine, antifungal agents, were synthesized as potential antimycotics. The intermediate Schiff
bases that were obtained by condensation of 2-aminobenzothiazole and trans—cinnamaldehyde, were
reduced to imine compounds to give allylamines (5a-5d) after methylation. These compounds which
were tested in vitro against five fungal cell lines containing Trichophyton mentagrophytes, showed no ac-
tivity in 0.1~100 pg/m! range.

Keywords [_] trans-Cinnamaldehyde, 2-amino-6-chlorobenzothiazole, 2-amino-6-bromobenzothiazole, 2-
amino-6-ethoxybenzothiazole, 2-(4-aminophenyl)-6-methylbenzothiazole, 4-chloroaniline, 4-bro-
moaniline.

A7 AA B griseofulvin® Fo] A= o] x| o2 =9 NALWE activity 7Fsd& AlAEL 8l
o $-8= 3 glov} Bahgo] 7 Algol Al ¥ o} e A3t & naftifine?l naphthalene
0t} 19703t o238 azolAl %E<! micona- ring< halogen, alkyl, alkoxy”] 522 234¥ ben-
zole”, econazole®, ketoconazole” 59 7|50} A} zothiazoleF 2 X817 %9} SIFPEE T st &
£33 gloy AARAAN et AU 4, 7 AFEA L SA3AT
EY 2 "d7)548 59 EAl7t Al71H 2 o H2

allylamine 3}gE¢] IAFEAo] RuE o] Al
Stuetz & naftifineg lead3lgdE=2 thre] al-
lylamine 31§88 @45t 1 SAR*"E Bu§ u} Al R 717 - Aok AldrichA} A8 £2 AHE-3

9}, Stuetz 52 naftifine®! naphthalene ring 4 Atk 3 9 Aol e Ak dFAeke AAE
Ao 29%e] A = I ringS FY T o A @n adz AgEdd. §HLGallenkamp
3 399389 %], &3] benzo (blthiophene F9 =4 MFB-600-630W-< Al&3ld &A3o ojd of

ANA activity’t F7Ftn &S Uk aeElm 3 1AL At [RAHEZD L Perkin-Elem-
naphthalene ringll halogen, alkyl & alkoxyl’] er 783 IR ¥ F=AE AHS3lY A5t 'H-
NMR 2~#HEfL TMSE UYHFEFEIAZ 39

2 =8 #% 9= of AAAAZ Bruker 80sy FT-NMR& Alg3le ZA3%ch
(M3}) 062-520-7431 (¥2) 062-522-5654 TLCE 0.2mm silica gel 60 F254(MerckAh-
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precoted plateE AME3l3i T A3 ZelE T80
silica gel 60(70~230 mesh, ASTM, MerckA})<
g3kt

2-Amino-6-chlorobenzothiazole(1a)2] #A

Randvere®®<ll ma} 4-chloroaniline 25.50 g (0.2
mole)¥ potassium thiocyanate 77.68g (0.8
mole) & W4t 220 miol €314 7)1 bromine 31.97
g (0.2 mole)& W24 50 mioll SlMA1A 7}erE Ao
ollA 1A1Z RRkA)Z) 3 oF 10W) k] W<=of Fhate] A
e 3dE A9sld geoz HElslm WAz
EEES APA A Nl ¢ NHOHE 7}51e] =
713 BAE FAE Anstn B2 AHANE o
el AAPAA v B AHS A},

TE5E  28.00g (75.8%)

4 1 168~170°C

IR(neat) cm™ : 3440, 1620(NH,), 2040(C=N).
850, 800(arom)

"H-NMR(CDCI,) : 8 (7.80~7.26(3H. m, arom)

2-Amino-bromobenzothiazole(1b)2] £

4-Bromoaniline 34.06 g (0.2 mole)¥ po-
tassium thiocyanate 77.68g (0.8 mole)S =24
250 mI°ll 83 A121F bromine 31.97 g (0.2 mole) &
Rz 50 miol A4AA 7HE 1a9) Az 2
o] 3t FAAAYL A},

T58 © 30.63 2(67.7%)

4 171~173°C

IR(neat) cm™ : 3440, 1620(NH,), 2040(C=N).
850, 800(arom)

lH—NMR(CDC]Q 8 (7.88~7.27(3H, m, arom)

(E)-N-(3-Phenyl-2-propenylidene)-N-(6-chloroben-

zothiazolyl-2)-amine(3a)2| $tAd

2-Amino-6-chlorobenzothiazole 1.85 g(10
mmole)€ benzene 100 miol £3|A)7) 1 trans—cin-
namaldehyde 1.32 g (10 mmole)$ benzene 15 mi
o 83AIAH A1) 718F Dean starkdx) & o] &3}
o] 85°CollA] 2417 BHAIDI R Qb Esign BE
U Aol gt BEES ont AT A
a7gste] FAAA e A},

T5E 1 0.74g (24.7%)

$74 1 167~168°C

IR(neat) cm™ : 1610(C=N). 970(trans )C=CJ),
800, 700(arom)

'H-NMR(CDCly) : $9.72 (1H, d, J=7.5 Hz, N=
CH), 8.88(1H. d, J=8.3Hz, Ar-CH=) 7.79(1H,
d, J=2.0Hz, =CH-CH=CH), 7.63~6.76(8H, m,
arom)

(E)-N-(3-Phenyl-2-propenylidene)-N-(6-bromoben-
zothiazolyl-2)-amine(3b)Q] 8tA

2-Amino-6-bromobenzothiazole 2.29g (10
mmole)& benzene 180 miol 3171 trans-cin-
namaldehyde 1.32 g (10 mmole)% benzene 10 m!
ol 831214 AA3] 7}8% Dean stark 32 o} 43
o} 85°CollA] 2402t RHEAIDF ek} AE
=& 3a0) AzA 3 golstd F4HA G At

T5E :081g(23.6%)

€4 163~165°C

IR(neat) cm™ : 1620(C=N), 960(trans YC=C),
800, 690(arom)

"H-NMR(CDC,) : $9,71(1H. d, J=7, 5 Hz, N=
CH), 8.88(1H. d. J=8.2Hz, Ar-CH=) 7.95(1H.
d. J=1.7Hz, =CH-CH=CH), 7.86~6.56(8H, m.
arom)

(E)-N-(3-Phenyl-z-propenylidene)-N-(6-ethoxyben-
zothiazolyl-2)-amine (3c)9} £t

2-Amino-6-ethoxybenzothiazole 7.8 g (40
mmole)& THF 120miol £3|A7)2 trans—cin-
namaldehyde 5.3 g (40 mmole)€ THF 40 mlol] &
HAZF 60°CAA 24M7 BFA 2 BYFS ey
ot 2#82E column chromatography (benzene

- acetone=>50 : DAIA FAAA L A}
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a=Dean stark. 85°C. 24th (3a. 3b), 60°C. 24h(3c), 42,
24(3d)

b=NaBH, 4<. lh(4a, 4b), NaBH, A&, 24h(4c).
NaBH,, 42, 24h(4d)

¢=90°C, 18 h(5a. 5b, 5¢), 4. 3days(5d)

Sheme 1— Synthesis of naftifine derivatives.

T5E:70g (56.7%)

¥4 :1162°C

IR(neat) cm™ : 1600(C=N),
(trans )C=CX), 810, 750(arom)

'H-NMR(CDCly) : 8 9.72(1H, d, J=7.5Hz, N=
CH), 8.81(1H. 4, J=8.3Hz, Ar-CH=) 7.82(1H,
d, J=2.0Hz, =CH-CH=CH), 7.63~6.42(8H, m,
arom) 4.10(2H, q, J=6.2 Hz, CH;CH;).1.37(3H,
t.CH,-CHy)

1220(C-0}, 960

(E)-N-(3-Phenyl-2-propenylidene)-N-{4-(6-methyl-
benzothiazolyl-2)-phenyl}-amine 3d)2| £

2-(4-Aminophenyl)-6-methylbenzothiazole 2.4
g (10 mmole)2 CH,Cl, 50 miol &313% trans-
cinnamaldehyde 1.32g (10 mmole)< CH.Cl; 10
miol] £3AA 718k Aol A 24417 SR A A%t
&34t AFE2E benzene : acetone(10 : 1)
2 N AYGste] FAAHF L ANt

58 :3.27g(92.3%)

$% : 214~215°C )

IR(neat) cm™ : 1580(C=N), 1470(CSNH),
970(trans YC=C(), 810. 760, 700 (arom)

'H-NMR(CDCl,) : 8 9.67(1H. d, J=7.5Hz. N=
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CH), 8.53(1H, d. J=8.6 Hz, Ar-CH=) 7.73(1H. d.
=CH-CH=CH). 845~7.36(12H. m. arom). 2.56
(3H., s, CHa)

(E)-N-(3-Phenyl-2-propenyl)-N-(6-chloroben-
zothiazolyl-2)-amine (4a)2] £

315HE (3a) 0.60 g (2 mmole)2 THF 50 midl &
N AIA ice-bathitell A NaBH4 0.083 g (2.2 mmole)
< A8 7eka AeolM 1Az meket s AbEE
st ZR-EFL benzenel & A3l ELES
AAST A E AE e 2 HFAstA w3
AR E AU

58 :0.3g (50.0%)

74 :1196~198°C

IR(neat) cm™ : 3180, 1570(N-H), 1460(CSNH),
1440, 810, 750(arom), 975 (trans >C=CX)

'H-NMR(CDCl,) : 8 7.48~6.51(8H, m, arom).
4.23(2H, d, J=6.3 Hz N-CH,-CH=), 1.90(1H, s,
NH)

(E)-N-(3-Phenyl-2-propenyl)-N-(6-bromoben-
zothiazolyl-2)-amine (4b)2] £t

312 (3b) 0.68 g(2 mmole)& THF 50 m/o &
853 ice-bath’dollAl NaBH, 0.083 g(2.2 mmole)
& 7}3han 3a A z9H 3} golstel WAAHE AUt

FEE 1 0.23¢g (33.3%)

3 :196~198°C

IR(neat) cm™ : 3180, 1570(N-H), 1460(CSNH),
1440, 800.750(arom), 975(trans >C=CX), 810,
750, 700(arom)

'H-NMR(CDC}y) : 8 7.72(1H, d, J=1.7 Hz. CH
=CH-Ar), 7.44~6.34(8H. m. arom) 4.23(2H, d,
J=5.6 Hz, N-CH;CH=). 2.63(1H. s, NH)

(E)-N-(3-Phenyl-2-propenyl)-N-(6-ethoxyben-
zothiazolyl-2)-amine(4¢)2} £14

BE (3¢) 0.28¢g (0.9 mmole) S F5 oS 40
mlol £3)A17] 11 ice-bath’dollA] NaBH, 0.034 g (0.9
mmole) & 7F3kil A2 A 247 AR F At ES
stk RREAS 5 vkl AAFAA vy
AR E AAch.

TEE 0.24¢ (85.7%)
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4 167~ 168°C
1IR(neat) cm™ : 1460(CSNH), 1220(C-0),

960(trans yC=CX), 810, 750, 700{arom)

'H-NMR (CDCly) : 8 7.50~6.31(8H, m, arom),
4.19(2H, d, J=4.8 Hz, N-CH,-CH=) 4.10(2H, q.
J=6.1 Hz. CH;yCH),1.32(3H. t. CH,CH)

(E)-N-(3-Phenyl-2-propenyl)-N-{4-(6-methoxyben-
zothiazolyl-2)-phenyl}-amine (4d)2] 8tA

33HE (3d) 1.0 g (2.8 mmole)S THF 170 mioll &
A]7]32 NaBH, 0.3 g (7.92 mmole)=2 7F8l3L 420l
A 247 AR AbEEEdt. IFERE
column chlomatography (CH,Cly) ¥ ¥ CH,Clol
ARz} VA AGS DA

FEE0.77¢g (77.0%)

4 166~ 168°C

IR(neat) cm™ : 1460(CSNH), 960 (trans )C=
€. 810, 750, 690(arom)

'H-NMR(CDCl,) : 8 8.19(1H, d, J=8.7Hz, Ar-
CH=). 8.10-6.30(12H. m. arom), 447(1H, s,
NH) 4.03(2H, d, J=4.5Hz, N-CH;CH=),
48(3H, s, CHy)

(E)-N-Methy!l-N-(3-phenyl-2-propenyl)-N-(6-chloro-
benzothiazolyl-2)-amine(5a)2| B

3FE (4a) 0.28 g(0.93 mmole)S #Er2 70 miol
|| A1 71E 35% HCHO 0.16 g(2.00 mmole)# 90%
HCOOH 0.24 g(4.70 mmole)-2 2}Z} H&h-2 10 ml
ol &3]A1A 718kaL T0°Coll A 18413 8h7A17] 3 734t
E&3gct. AFEFLS column chlomatography
(benzene : acetone=10: 1)A|#A v|gdle] By g
AU}

58 0. 12g (38.7%)

IR(neat) cm™ : 2940(CH,). 1450, 810. 750(arom).
960 (trans YC=C()

'H-NMR(CDCl,) : 8 7.58(1H, d, J=2.2 Hz, CH,
CH=CH). 7.49~6.08(8H, m, arom) 441(2H. 4, J=
5.7Hz, N-CH;CH=), 341 (3H, s, N-CH,)

(E)-N-Methyl-N-(3-phenyl-2-propenyl)-N-(6-bro-

mobenzothiazolyl-2)-amine(5b)2| #44 '
313E (4b) 0.27 g(0.91 mmole)2 w€r-E 20 miol

A3 A171% 35% HCHO 0.16 g (20 mmole)#} 90%

HCOOH 0.24 g (4.70 mmole)& 247t vletg 10 m!
o £8jA1A 7132 5a A2 7} 2olshe] w g F
YL AAqt

FEE 1 0.07g (22.2%)

IR(neat) cm™ : 2940(CHy), 1450, 810, 750(arom).
970(trans )C=C()

'H-NMR (CDCly) : 8 7.71(0H, d, J=14Hz.=
CH-CH=CH), 7.44~6.10(8H, m, arom) 4.40(2H,
d. J=54Hz, N-CH,CH=). 3.40(3H, s. N-CH,)

(E)-N-Methyl-N-(3-phenyl-2-propenyl)-N-(6-ethox-
ybenzothiazolyl-2)-amine(5¢)2] 84

313E (4e) 1.1¢g (3.5 mmole) & H&E 70 miol
£ 71%E 35% HCHO 0.56g (7 mmole)¥ 90%
HCOOH 0.81 g (15.8 mmole)& 2}z gk 30 m!
ol M A1A 7}eha SaAlz A 3 golste B4 oil&
A

FE5E 1 0.95¢ (83.3%)

IR(neat) ecm™ : 2940(CH,).
960(trans YC=C{_, 820, 750(arom)

'H-NMR(CDCly) : 8 7.60~6.10(8H. marom), 4.39
(2H, d, J=5.5Hz, N-CH;-CH=) 4.00(2H, q. J=6.9
Hz, CHyCHy). 3.36(3H, s, N-CHy. 1.36(3H, t.
CH;CHy

1220(C-0),

(E)-N-Methyl-N-(3-phenyl-2-propenyl)-N-{4-(6-
methylbenzothiazolyl-2)-phenyl}-amine (5d)2] £

2152 (4d) 0.36 g (1 mmole)S CH,Cl, 50 m/ol
£8A2%F 35% HCHO 0.16g (2.00 mmole)3*
90% HCOOH 0.24 g (4.70 mmole)< Z+Z+ CH,Cl,
10 miol &3A1A Zrata A-2olA 31 vHEAIE
A FH3Ac. AFELE chlo-
matography (benzene : acetone=25: 1)t n|g
Aol QP g At

F5E 1 0.30 g(81.0%)

IR(neat) cm™ : 2860(CH,), 960(trans »C=C(),
810, 740, 690(arom)

"H-NMR(CDC1,) : 8 8.07~6.09(12H, m, arom),
4.18(2H, d, J=4.2 Hz, N-CH,-CH=) 3.10(3H, s,
N-CH,). 2.47(3H, s, CHy)

In Vitro 80 Alf

S SErE e SR ERE A

column

EHECEEE
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AHEe] ARHER Trichophyton mentagrophytes
KCTC 6077, Microsporum gypseum KCTC 1252, Ep-
idermophyton floccosum KCTC 12463} ALg9] olAd 2
AR 2FE doJ|l= Aspergillus fumigatus KCTC
6145 18l A5E U3k Candida parapsilosis
KCTC 7214”8 #=23sried 24 fa2:2800A4
Foitol ARSI

Al TFe AMYE 73 plated] AREHo2 =
Sabouraud glucose agar(SGA: glucose 40 g, pep-
sin 10 g, agar 20 g, D.W. 1000 ml, pH 6.5)& A&
it

F4E AR EET 2L FHFAE DMSO 7t
7} =9l ¥ Sabouraud glucose broth 3 mio| 297
Yo 1042 345t SGA HiX] 12 migh A
S wiAel HF5=7E 242 100~0.1 pg/miol s
=& ZAplates A&ttt wiAol BFE HEF2
FAEZ] TS AA %L SGARIX]NA A el
&t} S FHol AF 3 F homogenigerE ©|
23] FRFAE NEN FHTE 3451 1miviol

Mg FAb] 4271 1x10°%/mIel =8 Fulse] A4
sslom, ojw GAE Y2 JFee ARl Can-
dida parapsilosist= FHEE S7FF 34 F 2y
AH-EFRTE

FHE AlEFES FA platedl] Al 28 HF3hA
30°C w719l A uiFslAA] Candida parapsilosis= 2
Fo agln YA #F5E 6Y Foll #A 4% A%
g SQto 2 ksl 23 o]dolr Tl el YAdst
A e IFFEEY H4FEE FrY9AFE(MIC,
minimal inhibitory concentration) 2 A8},

F- U -

B4 - Randvere Wl 3% 4-~chloroaniline
2 4-bromoaniline® 77t KSCN#} bromines ¥H§-
AlA la, bE 93t IR € NMR &HER 0 2 <)
31%tt. trans-Cinnamaldehyde®} amine®& wH§
AlA BEE 3a-3dE A3 IR SHEFHA
imine¥A 02 A% C=N9| FFHE 1640 cm ' AF
oA, NMR ~HE#&A CH=N9 #H=A7} 9.71~
9.67 ppmF-2ollA] o]FH o2 T}

Imine3}3HE(3a-3d)& A1 &vlolA NaBH,Z &
HAIA 4a-4d8 AUt IR2HEH A 27 amined]
Yo QF -NHY F5oi7t F2 1570 cm H¥F
(4a-4b)oll A YElGE T, NMRAHE HA -NHo)A
71018h= ¥o]=7} 1.90 ppm(da), 2.63 ppm(4b) ¥
4.47 ppm(4d)oll A vrelsit, 28] 3 N-CHelA 7181
3l= ¥]o]z27} 4.23 ppm(4a, 4b). 4.19 ppm(4e) ¥
4.03 ppm(4d)ol A o]FH o7 vpedr}

UZ3HE 02 aminedtFE (5a, Sb, 50)& W&
2. 3FE(5d)L CH.CLAIA Eschweiler 34
(HCHO, HCOOH) 2.2 A3t 3138 5a-5d9]
A4 IR EH A N-CH, 8402 A% N-CH &
i 7} 2940 e B 2ol A YRt T, NMRAHE 2o
A NHellA 711389 sloj3= B4eia, N-CHol
A} 71elah= o]=7} 3.41 ppmiba), 3.40 ppm(5b),
3.36 ppm(5¢c) L3.10 ppm(5d)olA @PMo =z 318}
2 o]F ol Ho] vjelutth.

TR AL - P SAFEE(5a-5d) S A
o3 F2EnES REAE 3o 5F9] 894
AFol giste] &3S HES B 43 table 19
Al Jehd vie} o] g2 AN E FAldE &
THE B F AR ov FAFESS F94 de &
o< Bolx| gslr}

=

Table I— MIC(ug/mi) of synthetic compound and commercial antifungal agent against disease causing fungi

Compounds Naftifine- Clotri-

Strains HCI mazole ba 5b be 5d
C. parapscilosis 6.25 0.8 >100 100 3100 2100
M. gypseum 25.0 25.0 100 100 100 100
T. mentagrophytes 0.2 0.4 100 100 >100 2100
E. floccosum 12.5 6.25 100 100 100 100
A. fumigatus 6.25 50.0 100 100 100 2100

254 : Naftifine HCl-A489®, Clotrimazole~Triderm®™

5a) (E)-N-Methyl-N-(3-phenyl-2-propenyl)-N-{6-chlorobenzothizoly-2)-amine

5b) {E)-N-Methyl-N-(3-phenyl-2-propenyl)-N~{6-bromobenzothiazolyl-2)-amine

5¢) (E)-N-Methyl-N-(3-phenyl-2-propenyl)-N-(6~ethoxybenzothiazolyl-2)-amine

5d) (E)-N-Methyl-N-(3-phenyl-2-propenyl)-n-{4-(6-methylbenzothiazoly-2) phenyl}-amine

Vol. 40. No. 5. 1996
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i &

Naftifine®] naphthalene ring +2Joi4] naph-
thalene ring® benzothiazole F A2 548w} 373
nitrogen®l methylene(C;)¢] §1= benzothiazole
=A7E AgH] dE AY oA UE 3T 840
UERIA] e= A2 methylene(C) = SARS Bejsl=
Ao g B

Z#Ate} kg

o] A7 1994ds Addist edTHldl 28}
ol AFHA T oo AL e & YU
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