Clommunications

The Thermal Cyclization of
Dinitropheny! N,N-Dimethyldithiocarbamates.
A Novel Synthesis of 1,3-Benzodithiol-2-ones!

Summary: The title compounds, in particular those possessing
additional electron-withdrawing substituents on the benzene
ring, undergo intramolecular cyclizations involving dis-
placement of a nitro group. The major products of this reac-
tion are substituted 1,3-benzodithiol-2-ones.

Sir: A series of reports2-4 by D’Amico and co-workers on the
reactions of 4-chloro-3,5-dinitrobenzotrifluoride (1a) and salts
of dialkydithiocarbamic acids prompt us to describe our work
on the reactions of 1a and other dinitrohalobenzenes 1 with
the sodium salt of dimethyldithiocarbamic acid (2). For ex-
ample, addition of 2 to a solution of la in MesSO at room
temperature produced the carbamate 3a which undergoes an
intramolecular displacement of the nitro group as evidenced
by evolution of nitrogen oxides. Two products, 4-nitro-6-tri-
fluoromethyl-1,3-benzodithiol-2-one (4a) and the disulfide
5a were isolated in yields of 43 and 40%, respectively (Scheme
I). Essentially the same results were obtained using acetone
or DMF as solvent. The structures of 4a and 5a are based on
elemental analyses, mass spectral data, and NMR spectra. The
reactions of a variety of substituted dinitrohalobenzenes with
2, followed by thermal decomposition of the carbamates thus
formed yielded in all cases the corresponding 1,3-benzodi-
thiol-2-ones 4a—f; in a few instances the corresponding di-
sulfides were also isolated (Table I).

In contrast to 3a which begins to cyclize at room tempera-
ture the isomeric carbamate 6, obtained by reacting 2-
chloro-3,5-dinitrobenzotrifluoride and 2 in DMF, is more
stable. Heating a solution of 6 in DMF to 75 °C results in ev-
olution of nitrogen oxides and formation of the 1,3-benzodi-
thiol-2-one 7 (11%) and the disulfide 8 (54%) (Scheme II). The
presence of a dialkylamino substituent ortho to both nitro
groups, as in 9, has a profound effect on the cyclization. Very
good yields of the corresponding 1,3-benzodithiol-2-ones were
readily obtained. For example, 9a on refluxing in acetone
furnishes 10a in 77% yield (Scheme III).
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Table I. Products of Decomposition of Dinitrophenyl N,N-Dimethyldithiocarbamates

Dithiocarbamates® Procedure Products,® % yield (mp, °C)
No Substituents °C h Solvent  1,3-Benzodithiol-2-one Disulfide
3a 2,6-(NQOg)g, 4-CF3 25 3 Me,SO 4a,43 (111-112) 5a, 40 (222-224)
3b 2,6-(NOg)9, 4-NOs 25 16 Acetone 4b, 35 (129-131)
3c 2,6-(NOy)s, 4-CN 25 16 Acetone 4c¢, 46 (177-178)

56 2

3d 2,6-(NOg)s, 4-F 90-100 2.5 MeoSO 4d, 37 (98-100) 5d, 12 (192-195)
3e 2,6-(NOg)o, 4-H 90-100 18 MesSO 4e, 43 (110-111) 5e, 16 (201-202)
3f 2,6-(NO3),, 4-CH3 90-100 3 Me,SO 4f, 26 (163-164)
6 2,4-(NOs)s, 6-CF3 75 1.5 DMF 7,11 (117-118) 8, 53 (222-224)
9a 2,4-(NOy)2, 6-CF3, 3-N(CH3)s 56 16 Acetone 10a, 77 (106-107)
9b 2,4-(N02)2, 6-CF3, 3-N(C2H5)2 56 16 Acetone lOb, 76 (_58—-60)
9¢ 2,4-(NOg)s, 6-CF3, 3-N(n-CsH7)s 56 16 Acetone 10c, 80 (60-61)

e In general the dithiocarbamates were generated in solution and except for 3f and 6 were not isolated. ¢ All products were isolated
by column chromatography of crude mixtures on silica gel, eluting with hexane (10a, 10b, 10c¢), 50% hexane in benzene (4b, 4c, 4d,
4e, 7), and chloroform (4f, 5a, 5d, 5e, 8). Satisfactory elemental analyses and NMR spectra were obtained for all compounds; in addition
mass spectral data obtained for 4a, 5a, and 8 confirmed the structures assigned to them.
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The thermal cyclizations of dinitrophenyl N,N-dimethyl-
dithiocarbamates are greatly facilitated by the presence of
additional electron-withdrawing substituents and by the
presence of nitro groups ortho to the dialkyldithiocarbamate
functionality. Thus, 2,4-dinitrophenyl N,N-dimethyldithio-
carbamate had to be heated to 130 °C before evolution of ni-
trogen oxides could be detected and yielded 5-nitro-1,3-ben-
zodithiol-2-one in only 5% yield.

Previous synthetic routes to 1,3-benzodithiol-2-ones®8 have
started with phenylene ortho dithioles which are available
only via a difficult miltistep synthesis. The novel cyclizations
that we have described represents a facile synthetic route to
a variety of substituted 1,3-benzodithiol-2-ones using readily
available starting materials.

D’Amico, Tung, and Dahl! originally reported that the re-
action of la with 2 yielded 6,6’-thiobis(5-nitro-3-triftuo-
romethylphenyl) dimethyldithiocarbamate. This structural
assignment was subsequently revised?3 and is now in agree-
ment with structure 5a proposed by us. However these
workers did not report the 1,3-benzodithiol-2-one 4a, which
is one of the major products of this reaction.”

The mechanism of these cyclizations and other related work
will be the subject of future communications.

Communications

General Procedure. To a stirred and cooled solution of 16.2 g (60
mmol) of 1a8 in MeySO (60 mL) was added dropwise a solution of
10.74 g (60 mmol) of 2? in Me,SO (60 mL) at a rate so as to maintain
the temperature of the reaction mixture below 20 °C. The reaction
is exothermic and accompanied by evolution of nitrogen oxides. After
stirring (3 h) at room temperature, water (450 mL) was added and the
mixture was extracted with CHCI; (3 X 150 mL). The combined
CHCI; extracts were washed with water (3 X 50 mL), dried (NagSOy),
and concentrated in vacuo. The residue was chromatographed over
silica gel (180 g). Elution with benzene gave 7.3 g of 4a (43%), mp
104-107 °C. Recrystallization from EtOH yielded 4a: mp 111-112 °C;
NMR (CDCl3) 6 8.60 (m, 1 H), 8.16 (m, 1 H); mass spectrum m/e 281.
Anal. Caled for CgHoF3NO3Se: C, 34.16; H, 0.71; N, 4.98; S, 22.77.
Found: C, 33.91; H, 0.90; N, 4.94; S, 22.55. Elution with CHCl; yielded
8.0 g (40%) of 5a: mp 222-224 °C;1° NMR (CDCl;) 6 8.35 (m, 2 H), 8.07
(m, 2 H), 3.24 (s, 12 H); mass spectrum m/e 650. Anal. Calcd for
CooH16FeN40gS4: C, 36.92; H, 2.46; N, 8.59. Found: C, 36.77; H, 2.56;
N, 8.52.
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