Journal of the Pharmaceutical Society of Korea
20, 19-26 (1976)

2-Aminobenzothiazole 54 82| S LU HE/EBO
BlSt B3

Wowm =&

8| OB oo R-F B OB
AR B

KEE H B it

&

[§

o

(Received December 11, 1975)

Sang Hun Jung, Won Keun Chung (College of Pharmacy, Seoul
National University, Seoul 151), Pil Keun Chung and Nam Bok
Lee (Il Dong Pharmaceutical Co. Ltd.): A Study on the Syntheses

of 2-Aminobenzothiazoles and Their Antimicrobial Activities.

Abstract—Sixteen compounds of 2-aminobznzothiazole derivat-
ives were synthesized from alkyl (C,.5) p-aminosalicylate by
thiocyanation reaction. The NMR spectra of synthesized compou-
nds showed that they were actually mixture of 5-hydroxy-6-alk-
oxycarbonyl-2-aminobenzothiazole [alkoxy=methoxy (Ta), ethoxy
(IIa), =n-propoxy (IIIa), iso-propoxy (IVa), n-butoxy (Va),
iso-butoxy (VIa), n-amoxy (VIIa), iso-amoxy (VIIIa)] and 7-
hydroxy-6-alkoxycarbonyl-2-aminobenzothijazole [alkoxy==methoxy
(Ib), ethoxy (IIb), n-propoxy (IIIb), iso-propoxy(IVb), n-butoxy
(Vb), iso-butoxy (VIb), z-amoxy (VIIb), i:o-amoxy (VIIIb)].
The mixtures of two isomeric benzothiazole were separated by
way of preparative TLC. The formation ratio of these
two isomers varied with the kind of alkyl chain in alkyl
p-aminosalicylate. These compounds were subjected to the
test for antimicrobial activities using Staphylococcus aureus
and Escherichia coli by tube dilution method. The seven
compounds, Ia,Ila, Illa, VIa, IIIb, IVb and Vb, showed inhibition
of the growth of S. gureus at the concentration of 10 ug/ml
and Ib,IIb, IVa,VIIa, and VIIIa exhibited antimicrobial activities
against S. qureus at the concentration of 100uxg/ml. As to the
growth of E. coli, IVb, VIb, VIIb, and VIIIb were observed
inhibition at the concentration of 1xg/ml. Ia, IIa, Illa, VIla, Va,
VIIIa, and IIb exhibited potential antimicrobial activities against
E. coli at the concentration of 10 p#g/ml. Ib, IIIb, IVa, and Vla
showed inhibition of the growth of E. coli at the concentration
of 100xg/ml.
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1880wl HoffmannPef] {%3led 2-aminobenzothiazole o} |H#IR &= Lk o] (Latw< £
Bom shiz o8 FEEES] Al WECER, PIBIEA, $viras (B 2 BRAUER S EQ
g WEvE iEEsstAl #fTE o] ghoh

2-Aminobenzothiazole, 2-alkylaminobenzothiazole ¥ o] & {b-&479] 6] alkyl B B
FHEE PR, FEEERER 2 MIBER-S Bl @EE 9 om?, 2-aminobenzo-
thiazole 3} o] 42 %M halogen PSS = influenza Az virusol] #3led 4 virus {ERIS
BHIG Y =2 9 2P, 2-hydrazinobenzothiazole ZR4& EHEL ) virus fFI9  HEBIc)
A s o el ks, 2-dialkylaminobenzothiazole @] 6(7fE¢] acylhydrazino 3 S 3%
Hphol 618 hydrazino 2o}l &% BRI S 2L benzaldehyde 9}8] Schiff’s base & #f ks
{ERS #BletE A o n o] gl 29, 2, 6~diaminobenzothiazole®s} 2-aminobenzothiazole
2], amino 7} sulfon {b H P A vt acyl = #ES 67159 aminosulfonv] #, chloro#, ==
nitro & EH#E FHiE A PERERS BBt #EPSe] olvh @3 2-dialkylaminoben-
zothiazole ¢ 6{7 & aminoalkoxy #, chloro %, =X alkylmercapto %7} Eisl (L&#H® s}
2-alkylmercaptoaminobenzothiazole 1 6{\zi&el] halogen, alkoxy %, alkyl#t, ¥ nitro #&7}
B FEEE PIMIEAS BB Y, 2-amino—4, 7-dimethoxybenzothiazole®s} 2-amino-
benzothiazole 2| 4{i7{&ol| thiocyanato %% 7+l [EEel| 7{7&d] chloro & =X alkyl S 7}x
HA 6B halogen, alkyl#% == alkylmercapto #=2 [E#ix ZHEEL HEEH 2 BARE

& BEshe FEe] @& 9P, 2-Aminobenzothiazole &} A7 iEd)| alkoxycarbonvl%
il alkyl A2 Eisl HE3 ol & (LAEWS] amino b acyl(bzl HHEEC HMfEE 2 W
HIEAE BB @Esk glep?.

bzt 22 Wi+ 2-aminobenzothiazole FHEERSol {LEMLHE HHY 4 9= TREkS
moe) R E Ao RSl EREL Rl WER EHS 7 WES SRT Hive
=2 82| alkyl (Ci-5) p-aminosalicylate!™d]] ¥8t thiocyanation R'E-S- BIT3 48, 1682 A
E-§ 2-aminobenzothiazole FFHEEEE FHEIL GHWHE W MEHRAKRS BT

Aniline of] ¥k thiocyanation RFE4-102 B0 2 parafriEe] thiocyanato Hr} A S
para (B EikEsL ﬁ{E% BBl &= ortho fiif@d| thiocyanato 7+ #MASe] scheme I3}
7¥o] amino F3} 23y o v KWESe BMDEHNS 2 Rl ZLFEIE 2-aminobenzothiazole o] 43 4

= £1i7-28)
“ i .

Scheme [

- NH2  (sCN)g Niip
' >—\i!
R NS . R scx ) RN / 2

Rt &

Phenol &} thiocyanation [ 9 4] aniline 3} w}a7}x 2 para (&l ¥ HE S50 ortho
friEel] B3l FEHRc HRpe s Ak Ae] oA ol k3t carboxylic acid ester £

‘= thiocyanation X [Eol] ML T @& Ao &= vl duld FHF] HEHHL B
HZ alkyl (Ci-5) p-aminosalicylate!®?] %386 scheme IIg} o] o] #7271 o Hts]
Ak,
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Table I-—-2-Aminobenzothiazoles

Rf value .
Compd. R Molecular Appear- Splvent** Yield Mp.,°C Analysis(2)
No. formula  ance* A B (%) b Calcd. Found
C H N C H N

Ia CH; CgHgN,0.8 Needle 0.62 0.20 £6.7 255~256_ 49.08 3.66 10.90 49.05 3. 67 10,92

(decomp.)
1b CH; CyHsN,0;S Plate 0.69 0.29 15.2 288~289 49.08 3.66 10.90 49.03 3.67 10.93

(decomp.)
1la C.H; C,;H;yN,03;8 Needle 0.55 0.18 56.3 (236~248 ) 51.27 4.30 10.25 51.24 4.31 10.27

ecomp.

b C:H;  CoHyoN,0;38 Plate  0.62 0.27 14.4  210~212 51.27 4.30 10.25 51. 25 4.32 10. 26

(decomp.)
Ila  #2-CH;, C,H;N.0sS Needle 0.55 0.17 51.3  230~231 53.21 4.87 9.67 53.17 4.89 9,70
1116 C H;sN,O,8 Plate 0.62 0.26 23.6 191~195 53.21 4.87 9.67 53.19 4.90 9.69
IVa  7:0-CsH; CHN,O48 Plate .56 0.19 46,0 223~226 53.21 4.87 9.67 53.18 4.89 9.65
IVb C;HizN;O4S Prism 0.61 0.24 24.9 162~162 53.21 4.87 9,67 53.23 4.85 9.64
Ya 72-CyHo  C1pH1oN:0,S Needle 0.52 0.18 66.4 192~195 54.95 5.38 9.15 54.90 5.41 9,12
Vh C;sHN,O3S Needle 0.59 0.24 59  179~181 54.95 5.38 9.15 54.93 5.40 9,17
Via i:0-C4Hy C;3H 1 N,O5S Pla_te 0.58 0.21 37V.0 217~220 54.95 5.38 9.15 54.89 5.40 9. 18
VIb CpHi4N;O5S Prism 0.63 0.25 30.9 190~193 54.95 5.38 9.15 55.00 5.36 9. 11
VIIa #7-CsHy C13HieN,O3S Needle 0.55 0.19 61.4  188~191 56.50 5.84 8.69 56.48 5.87 8, 72
Vilb C1sHisN;O;S Plate 0.60 0.25 7.9 159~162 56.50 5.84 8.69 56.47 5.86 8.7]
Viila i:56-C;Hy; C13H16N203§ qute 0.60 0.25 35.8 191~194 56.50 5.84 8.69 56.46 5.8 8 67
VIIib CysHigN;O:S Prism 0.66 0.29 32.7 162~165 56.50 5.84 8.69 56.47 5.87 8. .70

* All of the compounds showed colorless appearances. Recrystallization solvents used are 70% EtOH.
#*Solvent A; CHCly—#-PrOH9 : 1D, sclvent B; CHCl;—CsHs—MeOH(9 : 3: 0. 5.
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AR FES Bireke el ARE L I, IIL, VI #sted IR spectrum -& {EREF 4
' hydroxy 3£, amino £, aromatic 8%, carboxylic acid ester 365 %% FRasldcl. aRmE
I 5 VIII &) NMR spectram-g {FR3 #R 18 FHEHS proton BUTEE %4 6. 94(sin-
glet), 65,95 (doublet, J-—=GHz), §7.76 (doublet, J=9Hz), §7.95 (singlet)el]l 4] }e}ybel.
36. 954+ 67. 764 Wi doublet 3a4] coupling constant 7} zZFel, L#ji} singlet &) BBk
doublet #1143 Rl & coupling constant & FR&1% <& Slglch wlel4 12 Iag) Ib (Table [)
b #9 5 1EEE BaEHd e A Tﬁ glodch. &= VIII 9] NMR spectrum 9 2] VIIL
o] VHIa =+ VIIIb 7} #93: 18 (EAEH A= Aoz #Hwstdon, o ARmE IS4 B
L) BeEWYE AR HESIZ ol & &HHWHS preparative TLC [silica gel GFas,
CHClz—#»-PrOH(@9 : 1), Rf(xable )34l 9] 8bed 4rgstgdel. =8 CHClL;—CsHe—MeOH
(9:3:0.5)8 AN Ll 2% rEEs-S HRsH o Ftsl 209 band = short UV detector of
o] gte] Jower band (a)+= 9-& Ft-& vhelyl on upper band (b)= A& Ha veld ol S8k
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= 8] NMR spectrum (Ia, Ib, ¥Ia, ITb) = IR spectrum (Ia, Ib, VIIIa, VIIIb)-S- fzidl &
RE &3k Zeh 5 4 fLadel oA TLC &5t HEkst o+ Rie] IR spectrum -2
SRR RUEBESYI F—3 REHE Jebfles NMR spectrum 2 F REM#Ed lower
band(a)¥ singlet & J}e}Wl i upper band(b)X doublet 5 JElicl. o] & EZEEa] (a)9 sin-
glet &= phenyl &l F0 & BEEiEL<] o= proton & FEE Et= 2 7 #5157} 5-hydroxy-6-
alkoxy carbonyl-2-aminobenzothiazole ©] 3 (b)¢] doublet = phenyl Fal 5712 B3t proton
o) HFAEE coupling o] 93t splitting © 2 B 4 ¢lo] L ¥E¥ES 7-hydroxy-6-alkoxy carbon-
yl-2-aminobenzothiazole & 77 fEZRI + gl v}

o] o} 7k B kIt ol ABHHEY Kk 2 KELE BT HE nalkyl p-aminosa-
licylate 9] 158 = & AN 2 o 42 hydroxy o] Yste] para fiiiEe] thiocyanato 7t
BAS S-S Bastsl or] Ml ortho iIfEd] thiocyanato #7F EAF e PiRs=l Aoz B
o] 2] &= benzothiazole FHE(b) S S <= gt 28V} iso-alkyl p-aminosalicylate o] &
B ortho BHE=E el AWE A2 2o 2= benzothiazole FFEAE(b)S] Hzie] A3 #
st om o] HEL alkyl chainel ®h&7F EiNE +3% ®@inss A4 #1EL = Jdooh
o} 91— ZE mRE T AHoRy GG olHE R S Fod ESRNE KE
o] FIgEtES RSl Ao 2 nodAl), o] bt gl wiol A EERS RWES scheme v}
75‘01 ﬁﬁfﬂlt Row HEEstelch

Scheme 111
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E. coli o) v 53 MEE BHstE Aoz 3ol Gram kgl HE el v 583 A
HEsth ARPE 549 HILBES Bitstd 2wl S, aureusoll HWHA = 1/18/11119]
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#0) 16 pg/ml 2] el A, Ib, Illb, IVa 2 VIa 9] 489 {LA4#H-2 100 ug/ml ] Esd 4 B
4 REE Mikste A &% Fassich
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Table II—Antimicrobial activities of synthesized compounds against Staphylococcus aureus and
Escherichia coli by tube dilution method

Effe-t on the growth of microorganisms

Compd. .
No. S. aureus E. coli

200#g/ml  100xg/ml  10pg/ml  lpg/ml 2004g/ml  100xg/ml  10pxg/ml  1lpg/ml
Ia - - — — - - +
Ib — - +
Ila _ — -
1Ib - - +
1Ia — - -
b - — -
IVa — - -+
IVh - - _
Va — + -+
Vb — - —
Via - -
VIb — +
VIiia — —
Viib - +
VIlia
VIIIb — +
Control + 4~ +

+
- - - +
+

I
|
+
}

1
I
o+

|
!
!

[

e S R

R T e TN S S S R A
!
i
!

—; absence of growth, --; presence of growth

=" 5

2-Aminobenzothiazole 2| hydroxy # % alkoxy carbonyl ¥ BE#iff8520] &/—Alkyl
p-aminosalicylate (alkyl==methyl, ethyl, n-propyl, iso-propyl, =n-butyl, iso-butyl, s-amyl,
iso-amyl), &4 0.01 mole 3 KSCN 7.76g (0.08mole)$ 96% AcOH 20 mld] A7 % K
e A, Biske] 10°5 HEFRS A, BHEIA7 ok AcOH 8.5ml ¢ Bre 1.6 g(0.01mole)?]
BAEWS ks fimstoh fin £ 78 Bl G5 LT A 10850 BHAIA ). REWS
BEted NEWHS BRESHL Rl 90 mlel HoO & st ZHE4L SR 550 reflux 32 80° =2
BHAZ %GR 1gS sl BEAAZeh REs ERS kifdhd 4 o NHOH & 43
Fhnsted W& alkalith o2 std Ffae] fhidhel Pribehel. 3mR) HEH: MEEES EHE.

&S 2 #REE £ CHCl; 20 mlel]l MEAIA 3047F BET % EEstd & aAF7ES
70% EtOH & FEiEAsta . iso-Alkyl p-aminosalicylate & HEHHE st dolal &R HE
2] 55384 = preparative TLC [silica gel GF25,' CHClg—ether(1: 1)J% FIfste] 4EEsr 4%
70% ethanol & T &4l el

Alkyl (methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, n-amyl, iso-amyl) p-amino-
salicylate & HWHHWEE st o FEHES LILILIV,V,VLVII 9 VIII & £%& &
#5h4h.

ARWE T 2 IV 4 IR spectrum & KBr geflikd] {kste] Qo
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I. IRyKBrem~!; 3410 (OH, broad, s), 3330 (NHp, broad, m) 3100 (aromatic C—H, broad,
w), 2910 (CH:, m), 1665 (C=0, vs), 1610 (aromatic C=C, vs), 1440 (CHz m), 1380
(CH,, s).

IV. IRuEEvem L 3420 (OH, broad, s), 3340 (NHp, broad, w), 3080 (aromatic C—H, m),
2980(CHa, m), 1665 (C=0, vs), 1620 (aromatic C=C, s), 1450 (CHx, m), 1340 (CHg, s).

EESY NMR R ohgak 2k

I. NMR 5(CD;COOD) 3.96 (3H, s, O-CHs), 6.94 (1H, s, aromatic), 6.95 (1H, d, J=9
aromatic), 7.76 (1H, d, J=9, aromatic), 7.95 (1H, s, aromatic).

VIII. NMR 6(CDCly) 0.99(3H, d, J=5, CHy),1.25(1H,m,CH),1.70 (2H, m,J=6 -CHz-),
4. 41(2H,t,.J=6, ~-O-CHy-), 5. 84(2H,s,b,NH,),7. 06 (1H, aromatic), 7. 05(1H,d, J=9 aromatic),
7.76 (1H, d, J=9, aromatic), 8.01 (1H, s, aromatic, C-H). NMR d(CDsCOOD) 6.91 (1H, s,
aromatic), 6.97(1H, s, J=9, aromatic), 7.77 (1H,d, J==9, aromatic), 7. 93(1H,s,aromatic).

BiE REEe o QAolR GEME it NMRERH =z} Repwgiel Bawd &
o3 preparative TLC [silica gel GFasy CHClg—2-C3sHsOH (9 1 1) Jel] {E3te] sk et

Ia, Ib, Ila, IIb, VIIIa =! VIIIb &) KBr feffiikd] k3t IR i< t}L-3} 7k},

5-Hydroxy-6-methexycarbonyl 2-aminobenzothiazole (fa). IRVS8%em™1; 8300 (OH, NH:
broad, s), 3100 (aromatic C—H, s), 2980 (CHsz, w), 1660 (C=0, s), 1610 (aromatic C=C
s), 1430 (CHaz, s), 1350 (CHa, s).

7-Hydroxy-6-methoxycarbonyl-2-aminobenzothiazole (Ib). IRvES%ecm™; 3410 (OH, bro-
ad, m), 5520 (NHa, broad, w), 3060 (aromatic C—H, s), 2650 (NHs, w), 1665 (C=0, s),
1625 (aromatic C=C, vs), 1430 (CH,, s), 1345 (CHa, s).

5-Hydroxy-6-iso-amoxycarbonyl-2-aminobenzothiazole(VIIIa). IRvi3em™;  3420(OH,
NHs, broad, s), 3080 (aromatic C—H, m), 2960 (CHs, w), 1545 (C=0, vs), 1620 (aro-
matic C=C, ), 1450 (CHs, s), 1385 (CHs, s).

7-Hydroxy-6-iso-amoxycarbonyl-2-aminebenzothiazole (VIIIb). IRvVEB em™1; 3410 (OH,s),
3330 (NHa, s), 3050 (aromatic C—H, s), 2950 (CHz, m), 1660 (C=0, vs), 1620 (aromatic
C=C, vs), 1450 (CHs, vs), 1350 (CHa, vs).

Ta, Ib, Tia % Ilbe] %5k NMR $§RE chgs 2ol

5-Hydroxy-6-methoxycarbonyl-2-aminobenzothiazole (Ia). NMR 4(CD;COOD) 3.92
(3H, s, CHs), 6.91 (1H, s, aromatic), 7.97 (1H, s, J—9 aromatic).

7-Hydroxy-6-methoxycarbenyl-2-aminebenzsthiazole (Ib). NMR o(CD3sCOOD) 3.92
(3H, s, CHs), 6.99 (1H, d, J=9, aromatic), 7.77 (1H, d, J=9, aromatic).

5-Hydroxy-6-ethoxycarbenyl-2-aminobenzothiazole (Ila). NMR d(CD;COO0D) 4. 44
(2H, q, J=7, -0-CHs*), 6.92 (1H, s, aromatic).

7-Hydrexy-6-ethoxycarbonyl-2-aminobenzothiazole (IIb). NMR d(CDsCOOD) 4.39
(2H, q, J=7, -O-CHy), 6.9 (2H, d, J=9, O-H), 7.77 (1H, d, J=9, aromatic).

FEH RB——oRWwE 168 B HEARS ARERBES Kalq EiEsid o, 5
Hy= nutrient broth medium (peptone 10 g, beef extract 10g, NaCl 5g-& ZE#EK 17 #
A A s, pH 7.1~7.2)% @At KBRS Staphylococcus aureus ¢} Escherichia
coli & [HAsIE ol M-S ARMWE % 20 mg-2 N,N'-dimethylformamide (DMF) 10 ml ff
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WHEAA 1mlE 2000 pg o]l FHA BEE wEF DMF 2 Fiffsld HEm 1ml ¥ 1000 ug,
100 pg, 10 pgel 5% FHEE5 At on) #iE2 RA5B-S nutrient broth medium 4.5
mlcpell 4 4805R] e WS Mot MnS 44 BENR el sEmd Y1 o
Zlell $e 4.5mlHE SpikEte] A RAT % B 4.5mm e HeHR 3@ gk, incu
bator (377)ell 41 211 R KrEslsdch. BIRE Wit 2 £helo w %“fﬂ’ HiERL hdgsis] oA
RAES R R & B B &S s Algsrd .

A HEgEE 3%?“‘0*] ole] ﬁé%" a“ﬁiUJ?ﬂ 18 OP°% A4l /‘1%)&4 344 @ﬁ*ﬁ\r :’%%;1 4‘?5["2” “P 2"~{t5ﬁﬂ’fﬁl
o of el At
fiitd 3 NMR 4
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