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ABSTRACT. A highly efficient and general route to obtain the alkyl derivatives of 2-mercapto
benzothiazole is described. Depending on the reaction conditions 2-methylmercaptobenzothiazole

gave various products with chlorinating agents probably due to the lability of the probable chlor-
osulfonium ion intermediate.
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Table 1-2-Alkylthiobenzothiazoles(2) prepared

Aleohol (mi) HCL, ml R mp:°C, (fgggftcetd) Yield o

Methyl (50) 20 CH; 43~44(45~-46)% 83 5~6h
Ethyl (50) 20 CsHs 25~26(26)3 81 1 day
n~Propyl (50) 20 n-Pr Liquid 73 1.5 day
i-Propyl (100) 100 no reaction — 7 day
i-Propyl 1.2 50 no reaction — 3 day, DMF
n-Butyl (50) 20 n-Bu Liquid 70 1.5 day
t-Butyl (0.742) 5 no reaction — 3 day, ether
t-Butyl 1.1g) 5 no reaction — 3 day, DMF
Amyl (50) 20 n—-CsHypy Liquid 70 1.5 day
Allyl (50) 20 CH,=CHCH, Liquid 80~85 | 3.5h
Benzyl 1.5 5 CeHsCH 37~38 39.5~40.5)12 90 4 b, benzene
Benzyl (50) 20 CeHsCH, " 85 4h
*The amount of 1 used in the experiments was 1.67g.

F549] A% dimethyl sulfate &2 methyl @

iodide 3 AH&3te A -folvt R & & AHEEHE
£ FA el Bt Auste = F8E95 ¥
2 A gt

@:SN»—S H + LHBI (or P!ZSO[’)

! lMOH(or NaH )

@j:})—sc Hy

2a
e 17 439 gl 3jE 19

thione-thiol tautomerism8g A Zda} S-4A-5

~5SH =" -
-
1

obvz} N-4AF=A7 AAFE A7 £ 4
ol Ae 24 S-F=Agte] gejx

o9t A om g4 EAFlA HFE
17 ZE5LH 3 =99 wbgel A& N-F-=44]
3-chloromethylbenzothiazoline-2-thione (3) %@
3-(benzothiazole-2~ylthio) methylbenzothiazo-
line-2-thione (4)°] A& 7223 AAJ= 3},

Vol. 28, No. 6, 1984

\/

(I>5+©:“>_,

OH Ref

uv @ nmrofl A 27 &
53 F54E vEdA “41-‘—01] ol 5 o]l yAA ]
2o vz gy F N-¥AdfEAE
325nm ol A F7l Lol L}T‘:- q}cﬂ S-a8%
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3}g¢E 49 FFEE uv, nmr U mass spec-
trum o 2] AP3H k. UV spectrum 8] 73 -5-
N 2 SH=A 558 F571 94 Hetge
v} mass spectrum o 4] (M+1]9] ko] 347 A
vrebiket,
Chloromethylation ¥+-& &= E7| & A& olut
&g, ofAlE 9 HEddAE oSl
A FEUY d4art ol S E AFd N-f
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= A 25E oubge] sulfur ylide & AA A
FE= Aoz dubH oz ol sz g,

N-Chlorosuccinimide £} sulfuryl chloride 7}
Aolg AAE b= AL dAdE F7HA
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2-Mercaptobenzothiazole(1) 7 13 &z:-&
o WS GARFEAE 4 5 dT 2E™d
g ngoh oA A A2 2-methylt
hiobenzothiazole (2)2] 43 u12& ulg =
Adl e A ALES T oL o}
A5 = 714 chlorosulfonium ion & k3 ul
$4 e Aow A7,
o #

FEE AFE AEFE AHEdlgdern AR
AAA gz AHSsgich $le ded A
A gEA wer A ARG
TLC %= plastic ¢f] silica gel©] pre-coating €
Merck A}A]| &8 A43l9 k. Column chroma-
tography &= Merck GF 254 silica gel & &34
24 A83l9 0 eluent £ AA 3R &skrh

IR spectrum -& Beckmann IR-33 & A}-8-3}
ZAstg on AAA 8 NaCl cellof A4 A
£ 39 on 33E nujol mull & whEe] AL
B3z A% KBr disc & S| A§5geh
UV spectrum & Beckmann 26 spectrophotome-
ter & AH-g3te] S8y e Sl Merck A
A ¥ absolute ethanol & A}£3t¢=. NMR &
Varian Model T-60 #} Varian Model EM 260A
£ Agste A9 e 3ol 5 TMS
Z J]&F o 2 down field 2 ppm 2 E =A43}
et

=7 &4 .2 Fisher Melting Point Apparatus
2 Ao 2 ggkth

Gas chromatography += §2 Varian Model
37008 A48l 2™ recorder & Varian Model
9176% A-&3ld lem/min 9 52 7| &3ty
t}, Retention time 3 peak =3 -& Varian Mo-
del CDS 111& Al 438}gl ek, Column & OV-101
S A}g3t9t}, Detector = F.I.D. & AL83}9
t}, Detector &%+ 300°C ol A §-A A7) = in-
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ector 2xX % 300°CHtl. Columnd &%=
200°Cel A 147k = g 300°C 74+ 10°C/
ming S5z LEE LusRiA 245k
Carrier gas = A4E A838tg o 15~25ml/
min 9 Fr2 FF39d. F2E General
Electric A% Hydrogen Generator ® <47}A4
E HAAAA 30mi/min 8] FEE FFIP 2
371 300ml/min 9] S22 FF3Ach 4
o A&d A 59 % 0.5~0.8ul3

2-Alkylthiobenzothiazole (2)2] &M, 9%
Al o] & 2-methylthiobenzothiazole (2a)<} %
48] A5 ofdlel Bt

1 (4.02) & 100ml =) gk-&of] 5913 swutahd
A 100ml & Ag A& AEH 5~647F B
*17] -&“H‘“‘ 7etE v‘j‘r?ﬂ‘;} o 7)ol e g

EL Az, ‘4411—.— %"ﬂ? ¢S 5?‘]] A94
A 4.6g) 2a7} dA}, HE& A 43~45°C;
amr (CDCly) 8 7.0~8.0 (multiplet, 4H,-C;
Hy; ir 3020 (m, aromatic v), C-H2920 (m,
ve-g, —OSCH3), 131lem™ (s, wve_u, -SCH3);
mass spectrum, molectular ion (m/e) 181; uv
spectrum (ethanol 99.5%) ... 289, 273,243,
225 nm.
3-Chloromethylbenzothiazolin-2-thione (3),
(4) & 3-Thiocyanomethylbenzothiazoline-2-

thione (5)2| &tM. 13} (4.0g) e}z Edv

3= 1.4g% A3 100ml EA3}e] 150ml

WA Gl A dslra AAE FIA7Y 6Y
Eokel AAA FFAI 2 S HEFH WA
F9 E3% stz E5E vwAez %3
o wlA} F3t5 0.05M FAFVEFLEH R
1% AAG & WAL A FHebr Az
3.2329 37 49 EFFEo] dojAr o] &
Fi 3.232 % HART oM ESA o7t gk
9 EloAGARFE ¥ 244 715 FHFA T
W d3drge] NN Fer oA, wbg
ol FAHF 43, & BgFFIAH EFE
o] dojzlrt, TLCof o8] H2]dtd 32 wgh

AR o7 dojAT, HFE4 138°C; nmr(CDCly)
67.4(m, 4H,-CiHyp,6.2 (s, 2H,~CH,); mass

spectrum (M+1)216.4; ir 740 (vs, ve_y), 1252
em™! (5, wagging, -CH,CD) ; uv 330, 231, 214nm.

6 ol Bl A L= AE o]g AAAS}
o o 99 Adez Qoun FrA
124~126°C; nmr (CDCly) 87.5 (m, 4H,-CHy),
5.9(s, 2H, -CH,-) ; ir 2160cm™1(s, vcy, broad);
uv 330, 233, 218nm.

4: nmr (acetone-dg) 67.0~8.0 (m, 4H,-Cs4
H)4, 6.1 (s, 2H, -CH;-) ; mass spectrum [M+1)
347; uv 328,301, 291, 226, 212nm.

3- (Ethoxymethyl) benzothiazeline-2-thione
(Ta), (7b) Y (To)2| &Y. 1 4.09)FF zetx
FEHGlE (L5g) ¢ A4 11ml EA 8ol
o el Al F-FAZ (R, olgg Aol of
AE R EAEAES S92 AL e A
$- b E Tcrt A7 delFep).

TLC "c}c’ﬂ/‘i whg-9] Aol glod gHE 2+
GEFE F FeHgA S sl 0.05M S
5}‘/}5% EH o2 At ¢4, Az, o3,
g ZFEFeE =38 AAo] 7,71 Ao
Ak, H54 72~75°C;nmr (CDCly) 67.4 (m,
4H,-CHy), 5.82(s, 2H,-SCHy-), 3.6(g, 2H,
-OC Hy), 1.1 (¢, 3H,-CHy); ir 2960 (s, »C-

H,-CH;-), 1255, 1095cm (s, »~-COC-, ~-CH,
OCH;-); uv 330, 242, 232, 214nm.
2-Chlorobenzothiazole (8)2} 844, 2-Met-

hylthiobenzothiazole 1. 1g (6. m mole) & 5mi 9]
R g S9thg AxdtlA gFaz
v| &t 5ml o] sulfuryl chloride 0.6ml (1.2 eq.)
%‘ﬂﬁ—"“—o‘ A3 shgkeh, ALl A 44770
AN F AL AY FFF F GCE Fq
39t Clumn chromatography & A 8}o] 2-
(8) 390mg & AP} :ir
1710, 840cm™; uv Ag,, 298, 289, 259, 234nm;
nmr 08.72~8.1(m).
~Chloromethylthiobenzothiazole (6)<] 34
2-Methylthiobenzothiazole 1. 2g (6. 62m mole)
7 NCS 0.89g & 15m! Y S5 2 ebe] Iol}
= Aastell Al Aol A 447 wheAH Y w
ol Fd$ S & ArEREde. ARES
AMA5te A 15ml ol o] E5o] A Z5HE suc
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cinimide £ 7t SFe] 7hate] A A G ohE Sl & o
FRA A wA S e 459 suce-
cinimide & 4] g Hste AAsH T, &
W& tEFE e A ES  2-chloromethylthio-
benzothiazole (6) A4 & 94}l column chro-
matography 2 A A d $2o] 4& 370mg (5§
26 %) A F=H  41~42°C (lzt15 43~
45°C); ir 1680, 1220, 1290, 790 cm™; uv Ay,
208, 288, 258, 224 nm; nmr 67.4~8.00m),
5.4(s).
2-Methylsulfinylbenzothiazole (9)2] &iA.
(1) 2-Methylthiobenzothiazole (2a) 6g% ¢l
Z22vlel 15mlod] =9 m-chloroperbenzoic
acid 6.9g (0.04 mole)-& AA3] 73tk 2k 40
E7F dbgA7 ©8 A 4" m-chloroperbenzoic
acid £ e 7 dho] A A}, &9 -2 NayCO;
2 AL g FrdAntige s AxA7
B4 & #GEFIA 6.1g9 wEEFEL
At Column chromatography = A A|ste] <
48 2-methylsulfinylbenzothiazole (9)& 5.4g
(& 83 %) I3k
(2) 2-Methylthiobenzothiazole 4.5g (0.025
mole) 7 NCS 3.35g (leq.) & F4 dd g4z e
30ml el ¥ drying tube & A3 T} AL
oA 4 A7 wEAAT) whgo] Bud % LR=s
FEFFE by 20ml 9] Ad gtz W &
=9 F9vh A 2% succinimide 7&?}04 RN
AAB A}, S E B4EFE L column
chromatography & 4 4| s}e] 2-methylsulfinyl-
benzothiazole (9) 2.9g(=& 59 %)< <igit}:
A 62~63°C (lit. 64~65°C); ir 1045
cm™l; uv A, 284, 240, 232 nm; nmr §7.4~
8.3(m), 3.2(s).
2-Methylsulfinylbenzothiazole (9) 1} thionyl
chloride 2}2| 8t2  2-Methylsulfinylbenzothia-
zole(9) 250mg(1.26m mole) g 3mio wl&=
Zeete] 3l thg H4dlelA 5mie vl E
22 wlele] thionyl chloride 0.14 mi(1.5eq.)
E % &4 AAd At g2 ) —~
10°C, A& (20°C), (3) FHF=xANA A2
3AZ APsgh et wbgo] g gA S 7
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FEFte HSEFE (1) 210mg,
77k At

GC 29 w4 o2t 2,869 v g 7
Z (1) 4:15:1, (2 4:6:1(3)7:2:19}
49} 89 &9l column chromatography = 3%
25t %A, i, uv, nmr 2 3G}
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