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Abstract—Optimal conditions were found for the synthesis of 1-bromopropane-2,2-dithiol and 1-halo-2-aryl-
ethane-2,2-dithiols by low-temperature acid-catalyzed hydrosulfurization of the corresponding 1-haloketones
RCOCHX (R = CH;, X = Br; R = GgHs, X = CI; R = 4-CH,CgH,, X = CI; R = 4-CH;CgH,, X = Br;

R = 1-CH; X = CI). Reaction paths and solvent effect are discussed.

First representatives of 1-haloethane-2,2-dithiol$n transformation of dithiolslla-lle into the corre-
RC(SH)CH,X (R = CHg, X = CI; R = GH5, X = Br;  sponding thioketones which undergo instantaneous
R = 5-Cl-2-GH,S, X = CI) were synthesized by us by trimerization in aqueous medium [5]. Therefore,
the action of hydrogen sulfide on the correspondinthydrogen chloride was removed by purging with
a-haloketones in ether solution of hydrogen chloridean inert gas and washing with water at low tempera-
at —70°C [1]. We also performed analogous reactionsure. Thioketones are likely to be formed as inter-
with fluoroacetone [2] and bromo- and fluoropinaco-mediates in the above reaction. For example, bromo-
lone [3]. Attempts to obtain 1-iodopropan-2,2-dithiol thioacetone I{la) obtained by reaction of bromo-
in a similar way were unsuccessful. Instead, in thecetone with hydrogen sulfide in the presence of HCI
latter case the product was 2,2,5,5-hexanetetrathiglithout a solvent [6] was converted into 1-bromo-
which was formed in quantitative yield [4]. propane-2,2-dithiol I{a) by the action of HS and

In continuation of these studies we examinedHCI in ether (Scheme 2).
hydrosulfurization of 1-bromoacetonéaj, 1-chloro-

acetophenonell§), 1-chloro-2-(4-tolyl)ethan-2-one Scheme 2.

(Ic), 1-bromo-2-(4-tolyl)ethan-2-ondd), 1-chloro-2-

(1-naphthyl)ethan-2-ondg), and 1-bromo-2-(4-nitro- Hel ﬁ
phenyl)ethan-2-onelf() in ether solution of hydrogen ———— CH;—C—CH,Br

chloride at-60°C. From ketoneda-le we obtained

the corresponding-halodithiolslla—lle (Scheme 1). Tia

CH;COCH,Br + H,S —]

Scheme 1. Ia SH
HCI/Et,0
sH L — ~ CH;—C—CH,Br
Ether | SH
RCOCH,X + H,S/HCl ——— R—C—CH,X + H,0
SlH IIa
Ia—TIe IIa—Ile H,S/HCI, Et,0
IIMma —— 1Ila
I, I, R=CH, X=Br(a); R=CHs, X=Cl (b); R = _ .
4-CH,CH,, X = ClI (Ic); R = 4-CHC,H,, X = Br (Id); These transformations demonstrate a considerable
R = 1-CH, X = Cl (8. effect of the solvent on the acid-catalyzed hydro-

sulfurization of a-haloketones. Depending on the
The isolation of geminal dithiolsla-lle involved conditions, either a-halothioketonesllla —Ille or
some experimental difficulties. Attempts to removea-halodithiolslla-lle could be obtained. The reaction
hydrogen chloride from the reaction mixture resultedbf 1-bromo-2-(4-nitrophenyl)ethan-2-onéf) with
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H,S/HCI in ether gave 1-bromo-2-(4-nitrophenyl)-ketone disappeared and was then purged with nitrogen
ethane-2-thione hydrochloridd\{) instead of the for 1 h to remove HCI and excess,5l The ether

expected geminal dithiol (Scheme 3). solution was washed with ice water until neutral
reaction, dried over Cagl and evaporated under
Scheme 3. reduced pressure to obtain 3.6 g (88%) of almost pure
o dithiol (lla) as a light yellow oily substance which
I was stable at5°C. 'H NMR spectrumg, ppm: 1.78 s
OZN@C_CHZBr + HS/MHA (3H, CH,), 2.83 s (2H, SH), 3.71 s (2H, C#lI).
It Found, %: Br 42.30; S 34.12.,8,BrS,. Calculated,

%: Br 42.78; S 34.22.

Eiher { ﬁ ] 1-Chloro-2-phenylethane-2,2-dithiol (llb) was
— OZN@C—CHZBr - HCI synthesized in a similar way from 1 g (6.5 mmol) of

1-chloroacetophenonéb(). The mixture was kept for

v 48 h at —40°C until initial ketone Ib disappeared

(TLC). Yield of lIb 1.1 g (83%); colorless oily sub-
Using 1-chloro-2-(4-tolyl)ethane-2,2-dithiolll¢)  stance, stable at5°C; mp 26C. IR spectrum,yv,
and 1-chloro-2-(1-naphthyl)ethane-2,2-dithitlej as ¢ 750 (C-S), 2550 (SH), 2850 (CH vy, 2925
examples, we demonstrated the possibility for formatCH,, v,9. "H NMR spectrum,s, ppm: 3.47 s (2H,
tion of the corresponding lead dithiolatdégc and SH), 4.27 s (2H, CECl), 7.377.75 m (5H, GHs).
Ve via reaction with methanolic lead(ll) acetateFound, %: C 46.80; H 4.37; Cl 17.25; S 31.60.
(Scheme 4). Dithiolate¥/c and Ve turned out to be CgHgyCIS,. Calculated, %: C 46.94; H 4.40; C| 17.35;
convenient starting compounds for the synthesis o 31.29.

difficultly accessible dithiirane derivatives [7]. 1-Chloro-2-(4-tolyl)ethane-2,2-dithiol (llc) was
synthesized in a similar way from 1 g (5.9 mmol) of
Scheme 4. ketonelc. Yield of llc 1.1 g (85%); colorless thick
s oily liquid, stable at-5°C. 'H NMR spectrum,s,
R—C—CH,Cl + (CH;CO0),Pb ppm: 3.47 s (2H, SH), 4.27 s (2H, Gal), 7.37
| 7.75 m (4H, GH,). Found, %: Cl 16.68; S 29.41.
SH CgH,,CIS,. Calculated, %: Cl 16.24; S 29.29.
Tle, Tle 1-Bromo-2-(4-tolyl)ethane-2,2-dithiol (Ild) was
—— R—C—CH,Cl + 2CH;COOH synthesized in a similar way from 1 g (4.7 mmol) of
< N ketone Id. Yield 1 g (81%); colorless thick oily
N liquid, stable at-5°C. 'H NMR spectrum,s, ppm:
Ve Ve 2.31 s (3H, CH), 3.33 s (2H, SH), 4.23 s (2H,
CH,Br), 7.15-7.56 m (4H, GH,. Found, %:
EXPERIMENTAL Br 30.01; S 24.20. ¢H,BrS,. Calculated, %:

Br 30.41; S 24.33.

The IR spectra were recorded on a Specord 75IR 1-Chloro-2-(1-naphthyl)ethane-2,2-dithiol (lle)
spectrometer from samples pelleted with KBr orwas synthesized in a similar way from 1 g (4.8 mmol)

dispersed in mineral oil. ThéH NMR spectra were Of ketonele. Yield 1.12 g (90%); colorless thick
obtained on a Jeol FX-90Q instrument using CpCICily liquid, stable at-5°C. "H NMR spectrum,s,
as solvent and hexamethyldisiloxane as externdlPm: 3.59 s (2H, SH), 4.58 s (2H, GAI), 7.47
reference. The progress of reactions was monitore@-81 m (7H, GgH;). Found, %: CI 13.20; S 25.60.
by TLC on Silufol UV-254 plates with chloroform Ci1,H11CIS,. Calculated, %: Cl 13.94; S 25.17.
as eluent. 1-Bromo-2-(4-nitrophenyl)ethane-2-thione (1V).
1-Bromopropane-2,2-dithiol (lla). Hydrogen Hydrogen sulfide was passed -at0°C over a period
sulfide was passed at70°C over a period of 3 h of 3 h through a solution of 1 g (4.1 mmol) of
through a solution of 3 g (21.9 mmol) of 1-bromo- 1-bromo-2-(4-nitrophenyl)ethan-2-onédf)( in 15 ml
acetone I@) in 15 ml of diethyl ether, which was of diethyl ether, which was saturated with hydrogen
saturated with hydrogen chloride at0°C. The mix- chloride at-10°C. The mixture was left to stand for
ture was left to stand for 48 h a#0°C until the initial 5 days at—40°C until initial ketonelf disappeared.
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The precipitate was filtered off, washed with etherdecomposing at 14345°C. IR spectrum,v, cni:
and dried under reduced pressure. Yield 1.15 g (95%)80 (C-S, ring); 9061600 (a number of strong
yellow powder decomposing at 16870°C. IR spec- bands, aromatic ring); 2850 (GHvy), 2925 (CH,
trum, v, cn: 1200 (G=S), 1350 and 1365 (NQvJ), v.). Found, %: C 31.20; H 1.80; Pb 44.80; S 13.20.
1510 and 1520 (NG v,J, 2500-3200 br.'H NMR  C,,H,CIPbS,. Calculated, %: C 31.30; H 1.97;
spectrum,8, ppm: 4.67 s (2H, CEBr), 8.08-8.36 m Pb 45.05; S 13.94.

(4H, GH,). Found, %: C 32.70; H 2.26; Br 26.20;

Cl 11.34; N 5.10; S 11.02. &1,BrCINO,S. Calcu- REFERENCES

lated, %: C 32.87; H 2.36; Br 26.90; Cl| 11.94,

N 4.72; S 10.76. 1. Shagun, L.G., Usova, T.L., Voronkov, M.G.,
Lead 1-chloro-2-(4-tolyl)ethane-2,2-dithiolate Usov, V.A., Romanenko, L.S., and Efremova, G.G.,

(Vc). A solution of 0.22 g (0.7 mmol) of lead acetate ~ Zh. Org. Khim.,1990, vol. 26, no. 9, pp. 2022030.
was added at5°C to a solution of 0.17 g (0.8 mmol) 2. Shagun, L.G., Dorofeev, LA., Kozyreva, O.B.,
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