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2-Alkylaminobenzenethiols by Ring Cleavage of 2,3-
Dihydro-1,3-benzothiazoles with Sodium Borohydride

Gaetano Liso*, Giuseppe Tra®aNI, Antonia ReHo. Andrea
LATROEA

Dipartimento Farmaco-Chimico dell'Universitd, Via Amendola
173, 1-70126-Bari, Ttaly

Bifunctional nucleophiles such as the title compounds are
useful building blocks for the synthesis of some N-alkylated
benzo-fused S,N-heterocycles. "o our knowledge, a number
of N-(prim-alkyl) derivatives 4 (R? = H) have been pre-
pared according to Path a of the Scheme'. Only one
2-sec-alkylaminobenzenethiol [4, R' —R? = CH,—CH,—
N(CH;)— CH,—CH,] has been prepared* by ring cleavage
of the corresponding 2.3-dihydro-1.3-benzothiazole with
lithium alanate. We now report that 2,3-dihydre-1.3-
benzothiazoles (3), both mono or disubstituted at C-2, react
with sodium borohydride (at least 5 mol equiv) in methanol
under nitrogen to afford the corresponding N-(prim-alkyl} or
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N-(sec-alkyl) compounds 4 in good yields. However, com-
pounds 4 can only be isolated if work-up is performed under
nitrogen. Work-up of the reaction mixture without exclusion
of air generally results in oxidation of the thiols 4 to the
corresponding disulfides § which can be isolated in likewise
good yields. Disulfides 5b, d, e, i, j were also obtained from
2-aminobenzenethiol (1) by a one-pot procedure.
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The structures of the new compounds were established by
microanalysis and spectral data (I.R., 'H-N.M.R., and
M.S.). In particular, in the "H-N.M.R. spectra of com-
pounds 4 and 5 the NH—CH protons are coupled, the cou-
pling disappearing on addition of deuterium oxide. The mass
spectra of compounds & show a strong peak at M */2; in most
of the cases, only a very small molecular peak is present.

The results obtained indicate that the present method ap-
pears to be generally and successfully applicable to the pre-
paration of 2-(prim-alkylamino)- and 2-(sec-alkylamino)-
benzenethiols (4). Ir. sume cases, it can be carried out as a
one-flask procedurz from thiol 1. Performence is easy and
only readily available starting materials are required.

2-ithoxycarbonylmethyl-2,3-dihydro-1,3-benzothiazole (3h) and
the 2,3-dihydro-1.2-benzethiazoles 3¢—g, j are prepared by the re-
ported® " * methaed.

2.3-Dihydro-1,3-benzothiazole{ 2-spiro-2">indane (3a):

2-Indanone (0.47 g, 3.6 mimol) is added to a solution of 2-aminoben-
zenethiol (0.50 g, 4 mmol) in methanol under nitrogen. The mixture
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is refluxed for 20 min, and the sclvent then evaporaied under re-
duced pressure. The residue is the essentially pure compound 3a
which can be recrystaltized from 2-propanol/petroleum cther; yield:
0.81 g (95%); m.p. 125-127°C.

C,sH;3NS cale. C7530 H 547 NS585

(239.3) found 75.34 5.44 5.97

I.R.(Nujol): v = 3340 cm™ ' (N—H).

'H-N.M.R. (CDCl;/TMS;,): ¢ == 3.40 (5, 5H); 6.4- 7 3ppm (m,
8 H).

2-Propyl-2,3-dihydro-1,3-benzothizzole (3b):

A mixture of 2-aminobenzenethiol (0.50 g, 4 mmol) and butanal
(0.2 g, 3.8 mmol) is stirred under aitrogen at room temperatare for
30 min. Then, methanol (20 mi) is ¢ dded and stirring is continued for
30 min. The solvent is evaporated to give product 3b as a pale yellow
oil; yield: 0.69 g (98 %).

CoH NS cale. C67.02 H 731 N782

(179.2) found  66.88 7.24 7.88

I.R. (neat): v = 2360 cm "' (N—H).

TH-N.M.R. (CDCL,/TMS,,): & = 0.88 (t. 3H); 1.1-1.9 (m, 4H);
3.97 (s, 1 H, NH): 5.17 (i, 1H); £.5-7.1 ppm (m, 4H.

2,3-Dihydro-1,3-benzothiazole{2-spiro-1';indane (3i):

A solution of 2-aminobenzenetliol (1.00 g, § mmol), l-indanone
(1.06 g, 8.1 mmol), and 2 catalytic amount of p-toluenesulfonic acid
in toluene (50 mi) is refluxed for 31 under nitrogen, while the water
formed is continuously separated. The solventis then evaporated to
give the essentially pure product 3i as a thick oil: yield: 1.87 g(98%).
CysH3NS cale. C 7527 H 147 NS85

(239.3) found 75.51 £.64 5.83

LR, (neat): v = 3340 cm ™ ' (N—H).
TH-N.MLR. (CDCL/TMS,, ) 8 = 2.1-3.0 (m, 4H); 410 (s, ¢ H);
6.4--7.6 ppm (m, 8H}.

2-Alkylaminobenzenethiols (4a—f, i); General Procedure:

All operations including work-up are carried out under nitrogen. To
a stirred solution of benzothiazoiine 3a—f, i (4 mmol) in methanol
(30 ml), sodium borohydride (0.74 g, 20 mmol) is added portion wise
over 15 min. Additional small ara>unts of sodium borohydridc are
added, depending on the reactivity of the benzothiuzoline while
monitoring the progress of the reaction by T.L.C. (silica gel, pet-
roleum ether/ethyl acetate 95/5 as 2luent). Removal of the soivent is
followed by dilution with icewater (50 ml). acidification with acctic
acid. and extraction with ether (3 x 50 ml). The combined extracts
are washed with water (3 x 30 i), dried with sodiam sulfate, and
concentrated. The residual pale vellow oil is the essentially pure
product 4 as estimated by 'H-N M.R. spectrometry.

Bis[2-alkylaminophenyl] Disulfides (V,N'-Dialkyl-2,2 -dithiodianil-
ines (5):

Compounds 5a, ¢, f, g, h: The provedure for the preparation of com-
pounds 4is followed up to the point were the combined ether extracts
are dried with sodium sulfate. The zther solution is stirred with expo-
sure Lo air overnight and then conczntrated. The residual yellew oilis
purified by chromatography (silica gel, petroleum ether/cthyl acetate
95/5 as eluent).

Compounds Sb, 4, ¢, i, j (One-Flask Procedure): The 2-aminoben-
zenethiol 1 (4 mmol) and the cardonyl compound 2 (4 mmol) are
allowed to react as described in the general procedure for the prepar-
ation of compounds 4. The solvent is then evaporated and methanol
(30 ml) is added to the residue. This methanolic solution is ‘reated
with sodium borohydride under nitrogen according to the general
procedure.
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