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c~-Dicarbonyl compounds in the reac t ion  with 1, 2-ethanedithiol  give mono and d imercap ta l s  [1-4]. 
Compounds with a te t ra th iadeca l in  s t ruc tu re ,  i somer i c  to 2, 2 ' - b i s - 1 ,  3-di thiolane,  a re  not fo rmed .  In an 
a t tempt  to produce  1, 4, 5, 8 - te t ra th iadeca l in  by d i rec ted  synthes is ,  it was found that the only product  in 
reac t ions  of glyoxat sulfate [5] and 2, 3 -d ich loro-1 ,  4-dioxane [6] with ethylene glycol is naphthodioxane. 
The reac t ions  of glyoxal sulfate and 2, 3 -d ich loro-1 ,  4-dioxane with 1, 2-ethanedithiol  that  we conducted un- 
de r  conditions of fo rmat ion  of naphthodioxane led only to b i s -1 ,  3-dithiolane,  desc r ibed  e a r l i e r  [2, 7]. A 
m e r c a p t a l  is not fo rmed  f rom diacetyl  and 1, 2-ethanedithiol  as a r e su l t  of oxidation of the dikctone by the 
m e r c a p t a n  [4]. In the reac t ion  of diacetyl  with thiophenol, only diphenyl disulfide was isolated [8]. We 
succeeded in producing 2 - m e t h y l - 2 - a c e t y l - 1 ,  3-dithiolane by  conducting the reac t ion  in water  acidified with 
H2SO 4. An analogous monomercap ta l  is a l so  fo rmed f r o m  benzil  [3]. We were  in te res ted  in using a mixed 
diketone in this  react ion.  The reac t ion  with 1-phenylpropane-1 ,  2-diol,  however ,  led to a compound with 
a b i s -1 ,  3-di thiotane s t ruc tu re  and 2-e thy l -2 -phenyl -1 ,  3-dithiolane.  The l a t t e r  should be considered as a 
r e su l t  of reduct ion of the dicarbonyt  compound by the mercap tan .  Thus,  t e t ra th iadeca l in  s t r uc tu r e s ,  in 
con t ras t  to oxygen-containing compounds,  a re  not r ea l i zed  under  these  conditions. 

We used the method of dipole moment s  (DM) to study the s t e r i c  s t ruc tu re  of ce r t a in  1, 3-di thiolanes 
(i)-(v). 
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(1)- (lli) (iv), (v) 
RX=R2=H (I) tl=CH3 (IV), CsH5 (V} 
RI=tt, R2=C6H~ (tI) 
RI=CHa, R~=C~H5 (III) 

On the bas i s  of the ]?MR data [9], rotat ional  spec t r a  [10], as well as x - r a y  dif f ract ion s tydy [11], a half -  
cha i r  s t ruc tu re  (a) is ass igned to the 1, 3-dithiolane r ing.  However ,  a f te r  investigating 2-phenyl-  and 2- 
p -ch lorophenyl -1 ,  3-di thiolanes by the method of DM and K e r r  constants ,  the authors  of [12] a r r i ved  at the 
conclusion that t he  dithiolane r ing is an envelope (b) with a smal l  angle of the foId 

a b 

The DM method does not p e r m i t  an unambigous select ion to be made between con fo rmer s  (a) and (b). But 
if we use the effective vec to r  of the DM of the dithiolane r ing in the calculat ion of the theore t ica l  values  of 
the DM, then r e g a r d l e s s  of whether  it is a ha l f -cha i r  or a highly flat tened envelope, the effect ive DM p r a c -  
t i ca l ly  coincides both in d i rec t ion  (d issee t r ix  of the angle S - C - S )  and in magnitude for  the two s t ruc tu res .  
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TABLE 1 

IDMcalc D, 
Compound ] gauche 

1 
(t) 1 i ,10 

(II) ] t ,33 
(III) t,33 

D exp, oll compound P - 

t35 ]j iv 
i,50 (v) 
1,37 

DMcalc, D J 

i, io ox  ,o 

3,75 1 2,77 I 2,7t 3,72 3,03 3,36 

Such an approach is justified in the case  when the question e i ther  of the mutual or ientat ion of the dithiolane 
rings or  of the a r r angement  of the exocyel ic  polar  substi tuents at the second carbon atom is resolved.  

To calculate the effective vec to r  of the ring we used the exper imenta l  DM of 2-phenyI-1,  3-dithiolane 
(1.34D) and 2-p-chlorophenyl - ,  3-dithiolane (2.4D) [13]. The value found was 1.05D, assuming a t e t r a -  
hedra l  a r r angement  of the bonds at the C 2 atom. F o r  bis-1,  3-dithiolanes (D- (III), the gauche- and t r an s -  
f o r ms  were  taken into considerat ion.  Shielded fo rms  were  not considered as less  rea l .  

S t l~' 

gauche trans 

A compar ison  of the exper imenta l ly  obtained values with those calculated theore t ica l ly  (TaMe 1) pe rmi t s  us 
~o consider  that compounds (I) -(III)  exis t  in the gauche-form.  Table 1 does not cite the DM of the t r a n s -  
fo rms ,  silLce for  compounds (I)-(III)  they a re  close to zero .  It should be noted that a gauche-s t ruc tu re  was 
also assig]]ed to bis-1 ,  3-dioxalane by the PMR method [14]. The PMR spec t rum of bis-1,  3-dithiolane takes 
the fo rm analogous to the spec t rum of bis-1,  3-dioxalane [15], cha rac te r i s t i c  of sys tems  of the type of 
AA'BB' .  The conclusions on the gauche- form of bis-1 ,  3-dithiolane compounds do not contradict  the genera l -  
ly accepted s t e reochemiea t  concepts.  The recen t ly  advanced concept of the "gauche-effect ,  " [16-18], ~tc- 
cording to which compounds containing neighboring polar  bonds and (o r )unshared  e lec t ron  pa i r s  have a mini-  
mum energy  in the p r e sence  of a maximum gauche- in terac t ion  is probably  also extended to h i s - l ,  3-dithio- 
lane sys tems .  

Compounds containing a carbonyl  group exist  p r i m a r i l y  in a shielded conformation [19]. We also con- 
sidered such conformers for compounds (IV) and (V) 

R S 

R ,S 

The conformers conditionally denoted as R and S are characterized by shielding of the earbonyl group 
by a methyl(phenyl) group in the molecule and by C-S bonds of the ring, respectively. From Table 1 it is 
evident thsf for 2-phenyl-2-benzoyl-l, 3-dithiolane (V), the conformational equilibrium is practically en- 
tirely shifted in the direction of the S-conformer. Compound (IV) is a conformational mixture of isomers 
containing N50% of the R and 50% of the S-conformer. 

The ~uestion of the conformational equilibria induced by rotation around the Csp3-Csp 2 bond, even 
for acyclic molecules, is not entirely clear, since the question of the stability of various shielded confor- 
mers has not been resolved unambiguously. In our case the fraction of the S-conformer is substantial, 
although for acyclic molecules the shielding of the sulfide sulfur by the carbonyl group is not characteristic 
[19]. One of the evidences in support of the S-conformer may be the presence of conjugation in the system 
-S-~C-C- R [20]. Such hyperconjugation can shift the equilibrium in the direction of the S-conformer. 

I Jl 
R O 

EXPERIMENTAL METHOD 

Compound (II) was synthesized according to [I], mp 109-111 ~ 2-Phenyl-2-benzoyl-l, 3-dithiolane 
(V) was produced according to the method of E3], nap 94-95 ~ 
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TABLE 2 

Compound ~ II Pop, ~, D 

(I) 
(ii) 

(m) 
(IV) 
(V) 

1,0451 
1,0830 
0,8t78 
7,7333 
3,1172 

0,0921 
0,2170 
0,1312 
0,t387 
0,3229 

37,5606 
46,1882 
38,5875 

231,3835 
150,2214 

1,35 
1,50 
1,37 
3,36 
2,71 

2, 2 ' -B i s -1 ,  3-dithiolane (I). a) A 1 g port ion 
of glyoxal sulfate in 5 ml of water  was boiled for 4 h 
with 3.2 ml of 1, 2-ethanedithiol.  After  cooling, the 
react ion mass  was diluted with 10 ml of water .  The 
product  was ext rac ted  with CHC13, and dr ied over  
CaC12. After  disti l l ing off the solvent,  the residue 
was purif ied by rec rys ta l l i za t ion  (ethanol) or subli-  
mation under vacuum. White plates  were  obtained, 
yield 0.35 (40%), mp 135-136 ~ cf. [7]. 

b) The reac t ion  of 2, 3-dichloro-1 ,  4-dioxane with 1, 2-ethanedithiol was  conducted under the conditions 
of [6]. White c rys ta l s  were obtained, mp 135-136 ~ A mixed sample with the substance produced accord-  
ing to method a) gave no depress ion  of the melting point. 

2 -Methy l -2-ace ty l -1 ,  3-dithiolane (IV). The react ion was conducted according to the method a), on 
the basis of 1 ml diacetyl ,  1.95 ml 1, 2-ethanedithiol,  and 5 ml water ,  sl ightly acidified with H2SO 4. We 
obtained 0.8 g (42%) of a color less  liquid, bp 74-76 ~ (2 mm); nD20 1.5522; d42~ 1.1984. Found: C44.79; 
H5.98; $39.62~0. C6HIoOS 2. Calculated: C44.44;  H6.17; S39.50%. P M R s p e c t r u m  (5, ppm): 1.80(3H, 
singlet,  CH3) , 2.26 (3H, singlet,  CH3CO) , 2.96 (4H, singlet, r ing protons) .  

2-Methyl -2 ' -phenyl -2 ,  2 ' -b i s -1 ,3-d i th io tane  (~II)~ A total of 4 ml of BF 3 �9 (C2H5)20 was added slowly 
in par ts  with cooling with cold water  to 3.7 ml of 1-phenylpropane-1,  2-diole and 4.12 ml 1, 2-ethanedithiol 
in 10 ml glacial  CH3COOH. After  12 h of standing, two layers  were formed in the react ion mass .  The 
lower co lor less  layer  was removed  and placed in a r e f r i g e r a to r .  After severa l  days,  white plates  c rys t a l -  
l ized out, yield 3g, mp 94-95 ~ (from ethanol). Found: C 52.00; H5.34; S42.67%. C13H16S 4. Calculated: 
C 52.24; H 5.33; S 42.50%. After  redis t i l la t ion,  2 g of 2-e thyl -2-phenyl-1 ,  3-dithiolane was obtained f rom 
the f i l t ra te  [21], bp 118-119 ~ (1 mm); nD25 1.6046. PMR spec t rum (5, ppm): 0.92 (3H, t r ip le t ,  CH3) , 2.37 
(2H, quartet ,  - C H 2 - )  , 2.8 (4H, singlet, r ing protons) .  

The dipole moments  were measured  in benzene a t  25 ~ The exper imental  DM were calculated accord-  
ing to the Guggenheim-Smith  method. The coefficients of the calculation equations a re  cited in Table 2. 

C O N C L U S I O N S  

1. 1-Phenylpropane-1 ,  2-dione gives a bis-1,  3-dithiolane der ivat ive in the react ion with 1, 2-ethanedi-  
thiol, analogously to glyoxal and phenylglyoxaL Diacetyl and benzil give the corresponding monomercapta ls .  

2. 1-Phenylpropane-1,  2-dione is reduced in the react ion with 1, 2-ethanedithiol,  forming 2-e thy l -2-  
phenyl-  1,3-di thiolane.  

3. Bis-1,  3-dithiolane der iva t ives  of 1-phenylpropane-1,  2-dione, glyoxal, and phenylglyoxal exist  in 
the gauche-form;  2-keto-1,  3-dithiolanes f rom diacetyl  and benzit have shielded s t ruc tu res  with p redomin-  
ance of the S-conformer .  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
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