
the excess reagent was removed, and a precipitate (in 50-90% yield) with mp 85-90~ which was identified as 
alcohol VI (v C = C 1620 em -1) was isolated. 

In conclusion, we sincerely thank A. A. Musina for her assistance in the interpretation of the P1VIR spec- 
t ra .  
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FORMATION OF SPIRO-SUBSTITUTED 1,3-DITHIOLANES 

AND THIIRANES IN THE REACTION OF 3-AMINOINDENE- 

1-THIONES WITH ALIPHATIC DIAZO COMPOUNDS* 

N. A.  K o r c h e v i n ,  V. A .  U s . v ,  
E .  O. T s e t l i n a ,  V. A .  P e s t u n o v i c h ,  
a n d  M. G. V o r o n k o v  

UDC 547.738 : 543.422~ 

3-Aminoindene-l-thiones reac t  readily with diazomethane to give the corresponding 4,4;5,5- 
dispiro-substituted 1,3-dithiolanes. The production of both 2,2-spiro-substituted thiiranes and 
products of desul~rat ion of the latter is possible in the reaction of 3-aminotndene-l-thiones 
with substituted diazomethanes. The thermolysis,  hydrolysis, and salt-forming reactions of 
the compounds obtained were investigated. 

The reactions of thiocarbonyl compounds with diazoalkanes have been investigated in greatest  detail in 
the case of thioketones [2-9]: thiadiazoles [2, 3], dithiolanes [4-6], thiiranes [4, 7], and other sulfur compounds 
[8, 9] were obtained. It is assumed that the direction of the reaction does not depend on the reagent ratio but 
is determined by the specific s tructures of the thioketone and the diazo compound and the reaction conditions [4]. 
No data on the cycloaddition of diazoalkanes to the C =S bond of thioamides are available, but individual rep-  
resentat ives of thioamides are  capable of methylation by diazomethane at the sulfur atom [10]. The reactions 
of vinylogs of thioamides with diazoalkanes have not been studied. 

3-Aminoindene-l-thiones (I) react  with diazomethane in ether, benzene, or acetone a t -  60 to 20~ to give 
4,4;5,5:dispiroindene-substituted 1,3-dithiolanes (r~) in high yields. The PMR (Table 1) and IR spectra (see 
the experimental section) confirm the structure of dithiolanes II. The protons of the - S - C H 2 - S -  group resonate 
in the form of a singlet, which indicates their equivalence and, consequently, the trans orientation of the indene 
rings.  The described reactions of unsymmetrically substituted thiocarbonyl compounds with diazomethane lead 
to a mixture of dithiolanes with cis and trans orientations of the substituents [5, 8]. The stere.select ivi ty of 
the I-*II transformation is evidently due to steric hindrance that develops in the case of cis orientation of the 
indene rings in the transition state. A complex multiplet is observed instead of the usual tr iplet  signal for the 
protons of the -CH2NCH 2-  fragment of the piperidine ring in the PMR spectra of IIe,h. This is due to restrained 

*Communication VIH from the ser ies  '~ ,  fi-Unsubstituted Thio Compounds." See [1] for communication VII. 

Irkutsk Institute of Organic Chemistry, Siberian Branch, Academy of Sciences of the USSR, Irkutsk 664033. 
Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 1, pp. 36-42, January, 1978. Original art icle 
submitted November 23, 1976. 
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TABLE 1. Parameters of the PMR Spectra of Dithiolanes II 

COITI - 
pou_nd 

l la  
l l c  
lld. 
l l c  
II,h 

Solvent 

CDCIa 
CDCIa 
CCI, 
CC14 
CDCIa 

--S--CI-t~--S-- 

559 (c) 
5,65 (c) 
5,68 (c) 
5,70 (c) 
5,67 (c) 

�9 , ppm 
R,R z 

6,5~ (e) 
7,59 (c) 

7,31 (q), 9,13 (t) 
7,44 (m), 8,59 (m) 
7,38 (rr~, 8,60 (m) 

Ar 

2,23--3,70 (m) 
2,18--3,93 fin) 
2,33--3,82 (m) 
2,20--3,95 {rn) 
2,25--4,08 (m), 

6,31 (s/ 

/ 
rotation about the =C-NQ bond. The above-noted manifestations of the steric factors are confirmed by model- 

i 

ing of the H molecules and will  be the subject of a separate communication. 

Under the influence of light, solutions of dithiolanes H in aprotic solvents rapidly turn dark green but do 
not give ESR signals.  When methanol or hexane is added, the green solutions are decolorized, and dithiolanes 
H crystallize without any changes. Under the prolonged action of light, solutions of dithiolanes H turn red be- 
cause of the formation of a complex mixture of photolysis products. 

" ~ - (,,, / )  + R ' .  - % /2 , x z . . . d . /  CC 
I / !1 nl 

I H 3  O+ 

0 H a 0 

__ S 
RtR:~ ~ ' ~ / ~ ( -  /~ O/" 

V IV Vl 

1--1II a RI=R2=H, R3=C6Hs; b RI=H, R2=Ra=C6H~: c R'=R2=CHa, Ra=C~IIs; 
d Rt = R'e= C2}t~, Ra=C6Hs; e R l -R2=-- (CHs)s  ---, Ra=C6Hs; f R I -R2=--(CH~)20(CH2)2 - ,  
Ra=Cslt~; g R~=H, R2=C6t-Is, R~=C2Hs; h R~-R2=--(CH2)s - ,  Ra=4-CHzOC6H4;i 
W=R2=--(CH~)s - ,  Ra=I-CjoHT; IV a Rz=C6Hs; b Ra=C2Hs; V R~-R2=--(CtI~)~ - ,  

Ra=C~tts; VI Ra=C6Hs 

When H are heated in solvents (at 80-110"0) or melted, the dithiolane ring is cleaved to give a mixture 
of substances from which starting enaminothiones I were isolated. Other probable thermolysis products [11] 
could not be identified, 

In the reaction of hydrogen chloride with dithiolanes II the aminoindene fragments of the molecules are 
converted to indanimmonium fragments (see [12]) and unconjugated dihydrochlorides HI, the neutralization of 
which leads to starting bases 1I, are formed. The IR spectra of salts HI contain an intense VC= N band (1645- 
1652 cm -1) and VC= C bands of aromatic rings (1595 and 1497 cm-1). The ~0=0 band of the five-membered 
indene ring (1530-1580 cm -1) is absent. 

The action of aqueous mineral acids on dithiolanes H causes hydrolysis of the amino groups and leads to 
dispiro[bis(indane)-l ' ,4;l ' ,5-(1,3-dithiolanes)]  IV. The N-substituted (Ha) and N-phenyl-substituted (IIb, g) 
compounds undergo hydrolysis most readily; hydrolysis of N,N-disubstituted amiuoindenedithiolane He gives 
primarily a mixture of dioxo compounds IV and aminooxo derivative V in a molar ratio of 1 : 4. This result  
has not as yet been explained unambiguously. The reaction of hydrogen chloride with V gives a hydrochloride 
salt, which, like salts HI, has an indanimmonium structure (~C=N 1653 cm -1, vC= O 1725 cm-1). In contrast 
to dithiolanes lI, dithiolanes IV and V are stable when they are heated up to their melting points (220-240~ 
Bis(1-oxo-2-phenyl-3-indenyl)  sulfide VI (see [13]) is present in the products of pyrolysis  of dithiolane IVa. 

The reaction of many thioketones with diazomethane differs from their reaction with substituted dlazo- 
methanes [4]. Aromatic thioketones react  with diazomethane to give 1,3-dithiolanes but react with diphenyl- 
diazomethane to give thiiranes. The reaction with monophenyldiazomethane often leads to a m~hn-e of dithio- 
lanes and thiiranes [4]. 
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T A B L E  2. 
P r o t o n s  of D i e n a m i n e s  IX (in CCI~) 

C O m -  
pound 

R ~ 
T=CII  
TArlI 

IXa 

CHa 
CHa 

2.32-- 
--3134 

C h e m i c a l  Shi f t s  ( r ,  ppm)  of the  O le f in i c  and  A r o m a t i c  

IXb IXe 

CsH5 
C~H~ 

2~8- 
-3,83 

IXh 

H 
COCHa 
4,14 s 

1 ,20  - -  

- 3 , 0 9  

IXi 

H 
20Cdts 
3,44 s 

1,44 - -  
- - 3 , 1 5  

~xj 

H 
2OOCHa 
4,44 s 

1,17-- 
-2,97 

IXk 

H 
2OOC~H~ 
4,43 s 

1 ,09  - -  
- -  2 , 9 3  

H 
C~Hs 
3,48s 
2,45 - -  

--3,25 

IX/ 

C6H~ 
COC~H~ 

2,62-- 
- -  3 , 9 2  

3 - A m i n o i n d e n e - l - t h i o n e s  (I) r e a c t  wi th  m o n o -  and d i s u b s t i t u t e d  d i a z o m e t h a n e s  VII to  g ive  t h i i r a n e s  VIH 
o r  t h e i r  d e s u l f a r a t i o n  p r o d u c t s  IX.  T h i i r a n e s  VILIe-g,  which  a r e  o b t a i n e d  in t he  r e a c t i o n  of d i p h e n y l d i a z o m e t h -  
ane  VIIc  wi th  e n a m i n o t h i o n e s  I, can  be  i s o l a t e d  in  the  i n d i v i d u a l  s t a t e .  

C o l o r l e s s  h y d r o c h l o r i d e s  X (VC= N 1635 c m  -1) a r e  r e a d i l y  f o r m e d  in t he  r e a c t i o n  of  HC1 wi th  t h i i r a n e s  
V I H e - g .  T h i i r a n e s  VII I  a r e  h y d r o l y z e d  by  m i n e r a l  a c i d s  wi th  s p l i t t i n g  out  of  an  a m i n o  g roup  to  g ive  oxo d e -  
r i v a t i v e s  XI  (~C=O 1722 c m - t ) .  In c o n t r a s t  to  t h i i r a n e s  VIII,  XI a r e  no t  c a p a b l e  of s p l i t t i n g  out  su l fu r  even  when 
t hey  a r e  h e a t e d .  T h e  i n c r e a s e d  t h e r m a l  i n s t a b i l i t y  of  t h i i r a n e s  VII I  and  1 , 3 - d i t h i o l a n e s  I I  a s  c o m p a r e d  wi th  
t h i i r a n e s  XI  and d i t h i o l a n e s  IV, a s  w e l l  a s  the  c o r r e s p o n d i n g  h e t e r o c y c l e s  d e s c r i b e d  in  [11, 14], i s  e v i d e n t l y  

\ i i I 
due to  t h e  p r e s e n c e  in t h e i r  m o l e c u l e s  of t he  / N- -O  = C - - C  5 - r  a m t n o a l l y l t h i o  g r o u p i n g .  T h e  e a s e  of s p o n -  

1 d ined  by  the  known r e a s o n s  fo r  t he  a c t i v a t i o n  t a n e o u s  c l e a v a g e  of the  C - S  bonds  in t h e s e  h e t e r o c y c l e s  i s  exp l  
of  a l l y l  and b e n z y l  C -  Z b o n d s  ( s t a b i l i z a t i o n  of  the  i n t e r m e d i a t e  ion ic  o r  r a d i c a l  s t a t e s  of t he  m o l e c u l e )  [15]. 
In  t he  c a s e  of d i t h i o l a n e s  I I  the  e a s y  c l e a v a g e  of  t he  bond b e t w e e n  t h e  s p i r o  a t o m s  ( C I - C  l ' )  i s  a d d i t i o n a l l y  due 
to  t he  e f f ec t  of  t he  bu lky  s u b s t i t u e n t s  a t  t h e s e  a t o m s .  

T h e  p r o d u c t s  of d e s u l f u r a t i o n  of t h e  t h i i r a n e s  - d i e n a m i n e s  IX - a r e  o r a n g e ,  d a r k  r e d ,  o r  r e d - v i o l e t  
c r y s t a l l i n e  s u b s t a n c e s .  B a n d s  of m e d i u m  i n t e n s i t y  a t  1635 ( exocyc l i c )  and 1570-1575 c m  - i  ( endocyc l i c )  in t h e i r  
IR s p e c t r a  c o r r e s p o n d  to v i b r a t i o n s  of  t h e  C = C  bond; in t h e  c a s e  of  I x h ,  ~, l t h e b a n d a t  1675 c m  -1 c o r r e s p o n d s  
to  the  v i b r a t i o n s  of the  C = O  bond,  and  t h e  band a t  1705 c m  -1 in the  s p e c t r a  of IXj,  k, i c o r r e s p o n d s  to  the  v i b r a -  
t i o n s  of t he  C = O bond.  The  c h e m i c a l  sh i f t s  of  t he  v i n y l e n e  (R ~ = H) and a r o m a t i c  p r o t o n s  in t he  P M R  s p e c t r a  
of IX a r e  p r e s e n t e d  in T a b l e  2. The  n a r r o w  s i n g l e t  s i g n a l  c o r r e s p o n d s  to  t he  = CH p r o t o n s  in the  PMR s p e c t r a ;  
t h i s  i n d i c a t e s  the  f o r m a t i o n  of  only  one g e o m e t r i c a l  i s o m e r  of  IX.  T h e  a r o m a t i c  p r o t o n s  g ive  a c o m p l e x  m u l t i -  
p l e t  in a l l  c a s e s .  In  t h e  s p e c t r a  of I X h - k  t h e  s i g n a l  of one of the  a r o m a t i c  p r o t o n s  is  o b s e r v e d  a t  w e a k  f i e l d  
in t he  f o r m  of  a s e p a r a t e  m u l t i p l e t  (1 .09-1 .44  ppm) .  S ince  IX d i f f e r  only  wi th  r e s p e c t  to  s u b s t i t u e n t s  R ~ and 
R ~ a t t a c h e d  to  t h e  doub le  bond, i t  m a y  be a s s u m e d  t h a t  r e s o n a n c e  f o r  the  7-H p r o t o n  i s  o b s e r v e d  a t  w e a k  f i e l d .  

A 

R4 ~ NI{~R~ 

l + R ' S C = N '  - -  ~ 1 , - '  ~ R' 

/ \  
/ \ R" I?.:, 

R ~ R: 

viii IX 

~\ iliaD"- IHaO§ 

/1t  H H 

R; \R~ a 
C 

/ - \  / \ .  / \  
R ~ R' R' R' R ~ R s 

l X! Xll 

V I I  a R4-RS=CHa:b R4=It. Ra=C61fs;c R4=Ra=Cd--Is; dR4=II, Rs=COCHa; e R4=H, 
Rs=COC6Its;f R4_tI, Rs=COOCIIa;g R~=tt, R~=COOC2Hs;h R4=CsHs, Rs=COCGHs; 
V I I I ,  IX a RI-R2=--(CI{e)s - ,  Ra=C6tIs, R~=RS=CHa; b RI-R 2=-(CH2)s-, 
Ra=Ra=C6Hs, R4=t-I; c R'=R2=--(CH2)20(CtI2)2., Ra=R~=C6Hs, R4=H;d.RI=R2=CH3, 
Ra=Rs=C6Hs, R4=H: e R~-R2=--(CH2)s - ,  Ra=R4=R~=C6H~; f R~-R == 
= (CH=)20(CH=)=--, Ra=R4=R~=C6}-ts;g R~=Re=C}Ia, Ra=R4=Rs=C61-ts; h R*-R== 
= (CH2)s--, Ra=C6Hs R4=tt, R"=COCHa; i R~-R2=--(CH2)s - ,  Ra=C6Hs, R4=H, 
Rs=COCaHs; j R~-R==--(CIi=)s--, R:~=C6Hs, R4=H, Rs=COOCHa; k RI-R-~=--{CH2)s - ,  
Ra=C6Hs, R4=H, R~=COOC'.,IIs: l R~-R2=--(CH2)s - ,  Ra=R4=C6Hs, R~=COC6Hs; 
m W-R==--(CH:)s-,  Ra=4~CtI3OC6IL, R4=H, Rs=COOC=Hs; X R~-R-o=--{CH2)s - ,  
Ra=R4=Rs=C6Hs; XI Ra=Ra-R:'=C6tIa; XII a R:~=R4=Ra=C6I-Is; b Ra=C6}is, R4=P_, 

Ra=COClia, 
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TABLE 3. 

:ore- Dec, 
ound ~mP"I ' c 

IIa 145 
lib 163 
Ilc 120 
lld 137 
lie* 160 
llf 170 
fig 138 
Ilh 165 
Ill 140 

75,8 
80,5 
77,1 
77,9 
78,9 
74,6 
76.8 
75.6 
82,4 

Dispi ro  

Found. u/o 
n 1N I 

5,1 -- 
4,8 
6,1 
6,8 ~ 
6,4 ,~ 
5,8 
5,7 
6,3 L9 
6,6 

b i s (3 ' -  amino indene) - I  ~,4; l t ,  5- (1,3- dithiolanes! ] 

Empirical formula 
S 

13,1 C3IH.~4N2S2 
9,8 C4:31ls2N:~S2 

1 1,8 CssHs2N2S2 
10,5 CsgII4oN2S2 
10,3 Cg~H4oN2S2 
9.9 (]391 [~N202S2 

1116 C.~sHs2N2S2 
9,4 C4:JI44 N202S.~ 
8, I C49If4~N2S2 �9 C,~H6 

Calc.. qo 1 Yieid, 

76,2 4,9 -- 13,1 
80,6 5,0 10,0 
77,2 5.9 11,8 
78,0 6'7 47 10.7 
78,8 6,4 4,5 1013 
74,5 5,7 4,4 10,2 
77,2 5.9 --- I 1,8 
75,4 6,4 4,1 9.4 
82,3 6,2 8,0 

98 
92 
65 
74 
90 
78 
52 
80 
70 

*See  [18]. C r y s t a l  so lva tes  w e r e  isola ted with diethyl  e the r  (de- 
composi t i (m t e m p e r a t u r e  145~ Found: C 77.4; H 7.1; N 4.2; S 
9.4%. C41H40N2S2.C4HI00. Calculated:  C 77.4; H 7.2; N 4.0; S 9o2~) 
and with dioxane (decomposRion t e m p e r a t u r e  148~ Found: C 77.5; 
H 6.4; S 10.0%. 2C41H40N~S 2 -C4H802. Calculated:  C 77.3; H 6.6; 
S 9.6%). 

The  s t rong  deshielding of th is  pro ton  is  evident ly  due to the powerful  an iso t rop ic  effect  of  the c lose ly  located 
ca rbony l  group.  Th i s  indicates  a c i s - s - c i s  or ienta t ion of the C = O  and C = C  bonds in IXh-k.  

The c h a r a c t e r  of the spl i t t ing of the s ignal  of  the pro tons  of the condensed benzene r ing  in the PMR spec-  
t r a  of  I X e , /  is p rac t i ca l ly iden t t ca l ,  and the pro ton  in the 7 posi t ion r e s o n a t e s  a t  r e l a t ive ly  s t ronger  field (3.80- 
3.90 ppm).  The  chemica l  shift  of th is  pro ton  in the s p e c t r a  of these  compounds is de te rmined  by the an iso t ropic  
e f fec t  of  the  R 4 phenyl  r ing,  which indicates  a t r a n s  or ienta t ion  of the benzoyl  group in IX / r e l a t i ve  to the con- 
densed benzene r ing .  

The  high s t e reose lec t iv i ty  of the r e a c t i o n s  of enaminothiones  I with diazo carbonyl  compounds VHd-h is 
evident ly  due to spat ia l  shielding of the th iocarbonyl  group of I and the cor responding  conformat ional  o r i en ta -  
t ion of the functional groups  in d iazoalkanes  VH [16]. 

Dienes  IX a r e  hydrolyzed by aqueous mine ra l  acids  m o r e  slowly than the corresponding th i i r anes  VIII; 
th is  is due to the d e c r e a s e  in the bas ic i ty  of the amino  group because  of lengthening of the conjugation chain. 

E X P E R I M E N T A L  

The IR s p e c t r a  of KBr pe l l e t s  of the compounds were  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  The PMR 
s p e c t r a  of 5-10% solutions of the compounds in CDC13 or CC14 were  obtained with a T e s l a  BS 487C s p e c t r o m e -  
t e r  (80 MHz)with hexamethyldisf loxane or  cyclohexane a s  the s tandard .  

Disp i ro  {bis [3 ' - amino-2 ' - a ry l (a lky l ) indene] - l ' , 4 ; I r ,5 - (1 ,3 -d i th io lanes )}  (II) (Table 3). A mix ture  of 1 g 
of enaminothione I [17], 50 ml  of absolute  e ther ,  and 20 ml  of a 0.18 M solution of d iazomethane was s t i r r ed  at 
20~ until the violet  color  vanished.  The  p rec ip i t a t ed  dithiolane H was r e m o v e d  by f i l t rat ion,  dr ied in vacuo, 
and r e c r y s t a l l i z e d  f r o m  b e n z e n e - m e t h a n o l  (1: 3). An additional amount  of dithiolane H was prec ip i ta ted  f r o m  
the e ther  mother  l iquor by the addit ion of methanol .  The r eac t i on  of enaminothione If  with d iazomethane was 
c a r r i e d  out in acetone.  The IR s p e c t r a  of di thiolanes  II  contain intense u C=C bands f r o m  the f i v e - m e m b e r e d  
indene r ing  (1570-1575 c m  -1) and a r o m a t i c  r ing  u C=C bands (1590-1600 and 1490-1500 em-1).  

T h e r m a l  Cleavage  of Di thiolanes  II .  A mix tu re  of 2 g of dithiolane He and 15 ml  of d ime thy l fo rmamide  
(DMF) was ref luxed for 15 rain, a f te r  which it was poured into 400 ml  of water .  The resu l t ing  prec ip i ta te  was 
r e m o v e d  by f i l t ra t ion,  dr ied,  and ch roma tog raphed  with a column filled with act ivi ty ]7 a luminum oxide (elution 
with ch loroform) .  The  subs tance  in the second ( f rom the bottom) d a r k - v i o l e t  zone was eluted, and the solvent 
was evapora ted  to give 0.93 g (94%) (see [11]) of s ta r t ing  thione Ie.  In the case  of dithiolane Hb the r eac t ion  
mix tu re  was poured into 50 ml  of a 5% solution of NaOH, the mix tu re  was f i l te red,  and the f i l t ra te  was acidified 
with hydrochlor ic  acid .  The  p rec ip i t a ted  aminothione Ib (0.97 g) was r e m o v e d  by f i l t ra t ion.  

Hydrochlor ide  Sal ts  (HI) of the Dithiolanes .  Dry  hydrogen chlor ide was pas sed  over  a solution of 0.5 g 
of the co r respond ing  dithiolane H in 250 ml  of e ther  until  sa l t  HI prec ip i ta ted .  The prec ip i ta te  was r e m o v e d  
by f i l t ra t ion,  washed with e ther ,  and r e c r y s t a l l i z e d  f r o m  a mixture  of alcohol and e ther  to give 0.47 g (95%) 
of sa l t  Ilia (decomposi t ion t e m p e r a t u r e  202-204~ Found: C1 12.6; S 11.0%. C~H24N~S 2 �9 2HC1. Calculated: 
C1 12.6; S 11.4%); 0.5 g (98%) of sa l t  Hid (decomposit ion t e m p e r a t u r e  195-197~ Found: C1 9.5; N 3.6; S 8.3%. 
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TABLE 4. 

Com- 
pound 

IXa 
IXb~f 
IXc 
IXd 
lxe~f 
IXf 
IXg 
1Xh 

IXJ 
IXk 
IXl 
IEm 

rap, C 

127--129 87,2 
150--152 89.5 
165--167 85,3 
128--130 8913 
166--t67 8919 
I57--159 87,1 
148--150 90.0 
130--133 83,7 
153--156 85.7 
156--159 80,0 
163--164 80.5 
172--174 87,2 
158--160 7712 

Substi tuted 1 -Methy lene-3-amino indenes  IX 

Found, % Empirical _ Calc., % 
IH IN formula c IN 

7,8 4,1 C2aH2sN 87,6 7,9 4A 
7,1 3,4 C27H25N 89,3 6,9 3,8 
6,7 C26H2~NO 85,5 6,3 -- 
6,8 ~,,1 C~4H21N 89,2 6,5 4,3 
6,6 3.0 C3~H~N 90,2 6,6 3,2 
6,2 3,1 C32H27NO 87.0 6,1 3,2 
6,3 3,5 C3oH2~N 9012 6,3 3,5 
7,1 4,1 C2aH2aNO 83,9 7.0 412 
6.5 3.6 C2sH25NO 85,9 6,4 3,6 
6,6 4,1 C23Hz3NO2 80,0 6,7 4,1 
7,0 3,8 C24H..sNO2 80,2 7,0 3,9 
5,3 3,1 C34H29NO 87,4 6,2 3.0 
7,0 3,6 C25Hz'~NO3 77,1 7,0 3,6 

* By method A. 
~fSee [19]. 

Yield, 

88 
64 
49 
73 
98 
73 
75 
41 
93 
57 
79 
87 
65 

2C39H40N2S2 "4HCI'3C2HsOH. Calculated:  C1 9.6; N 3.8; S 8.6%); and 0.43 g (84%) of sal t  m e  (decomposit ion 
t emperakure  199-200~ Found: C1 9.6; N 3.7; S 8.5%. C41H40N2S 2. 2HCl'C2H5OH. Calculated: C1 9.7; N 3.9; 
s 8.6%). 

Hydro lys i s  of Dithiolanes II. A mix ture  of 1 g of the cor responding  dithiolane ]Ia, b, g, 1 ml  of concen-  
t r a t ed  HC1, and 10 ml  of methanol  was ref luxed for  2 h, and the resu l t ing  prec ip i ta te  was r emoved  by f i l t r a t ion ,  
dr ied ,  and r e c r y s t a l l i z e d  f r o m  b e n z e n e - m e t h a n o l  to give 0.76 g (98%) of dithiolane IVa (decomposit ion t e m p e r a -  
tu re  240-244~ Found: C 75.7; H 4.5; S 12.9%. C31I-I2202S 2. Calculated: C 75.9; H 4.5; S 13.0%); 0.7 g (90%) 
of dithiolane IVb (decomposi t ion t e m p e r a t u r e  216-218~ Found: C 67.8; H 5.9; S 15.5%. C23H2202S2.CH~OH. 
Calculated:  C 67.8; H 6.1; S 15.0%). Dithiolanes IV were  co lo r l e s s  c rys ta l l ine  subs tances  that  were  read i ly  
soluble in benzene and ch lo ro fo rm but only slightly soluble in hexane and methanol .  IR spec t rum:  v C=O 1725 
c m  - I .  Signals at  T 6.01 (S, 2-H) and6.18 ppm (s, S - C H 2 - S  ) a r e  obse rved  in the PNKR spec t rum of IVb (in CDCI3). 
In the case  of dithiolane l ie  the reac t ion  mix ture  was diluted with 30 ml  of wa te r  and f i l tered.  The f i l t ra te  was  
made alkal ine with 10 ml of 5% NaOH solution and f i l te red  to give 0.79 g of a mix tu re  of oxoenamino-  (V) and 
d ioxo- l ,3 -d i th io lane  I v a .  The  mix tu re  of I v a  and V was ch romatographed  with a column filled with act ivi ty  II 
a luminum oxide (elution with chloroform)  to give 0.62 g (78%) of d i s p i r o [ ( 3 ' - o x o - 2 ' - p h e n y l i n d a n ) - l ' , 4 - ( 1 , 3 -  
d i t h io l ane ) -5 ,1" - (3" -p ipe r id ino -2" -pheny l indene ) ]  V (decomposit ion t e m p e r a t u r e  195-197~ Found: C 77.7; 
H 5.5; N 2.5; S 11.5%. C36HsiNOS 2. Calculated:  C 77.5; H 5.6; N 2.5; S 11.5%) and 0.13 g (19%) of d i sp i ro -  
[b i s (3 ' -oxo-2 ' -pheny l indan) - l ' , 4 ; l ' , 5 - (1 ,3 -d i th io l ane ) ]  IVa. [R spec t rum of V: v C=O 1712 c m  -i  and f i v e - m e m -  
be red  indene r ing  VC= C 1570 cm - i .  PMR s p e c t r u m  (CDCI3): 6.59 (s, 2-H), 5.81 (s, S - C H 2 - S ) ,  8.59 (m, 
CH2CH2CH2), and 7.38 ppm (broad multiplet ,  CH2NCH2). 

The co r respond ing  salt ,  which decomposes  at 175-179~ was obtained in 96% yield when hydrogen chlor ide 
was pas sed  above an e ther  solution of dithiolane V. Found: CI 5.9; N 2.4; S 10.8%. C3sH31NOS 2"HC1. CalCUr- 
lated: C1 6.8; N 2.4; S 10.3%. 

Sp i ro [ (3 ' - amino-2 ' -pheny l indene ) - l ' , 2 - (3 ,3 -d ipheny l th i i r anes ) ]  V]IIe-g .  A mix tu re  of 1 g of enaminothione 
I c - e ,  0.9 g of diphenyldiazomethane,  and 80 ml  of e ther  was s t i r r ed  at 20~ in the da rk  for 2.5 h, af ter  which 
the co r respond ing  prec ip i ta ted  V]IIe-g was r emoved  by f i l t ra t ion and r ep rec ip i t a t ed  f r o m  a solution in 3 ml  of 
benzene containing two drops  of acet ic  acid by the addition of methanol .  This  p rocedure  yielded 1.23 g (80%) 
of piper idino de r iva t ive  VHle (decomposi t ion t e m p e r a t u r e  155-158~ Found: C 84.3; H 6.2; N 3.1; S 6.8%. 
CssH29NS. Calculated: C 84.1; H 6.2; N 3.0; S 6.8%); 1.12 g (72%) of morphol ino der iva t ive  V]]If (decomposit ion 
t e m p e r a t u r e  158-161~ Found: C 81.4; H 5.7; S 6.8%. C32H27NOS. Calculated:  C 81.2; H 5.7; S 6.8%); and 
0.37 g (23%) of d imethylamino der iva t ive  V]lIg (decomposit ion t e m p e r a h l r e  146-149~ Found: C 85.8; H 6.1; 
S 7.4%. C30H25NS. Calculated:  C 85.5; H 5.9; S 7.6%). 

Hydrogen  chlor ide  was pas sed  above a solution of 0.5 g of th i i rane  VWle in 100 ml  of e ther ,  and the r e -  
sulting co lo r l e s s  p rec ip i ta te  of sa l t  X [0.5 g (98%)], which decomposed  at  180-185~ (f rom m e t h a n o l - e t h e r ) ,  
was r e m o v e d  by f i l t ra t ion.  Found: C1 7.1; N 2.6; S 6.2%. C33H29NS "HC1. Calculated:  CI 7.0; N 2.7; S 6.3%. 

Spiro [(3 I -oxo-2 '  -phenyl indan) - l '  ,2-(3,3-diphenylthi i rane)]  XI. A mix ture  of 0.5 g of th i i rane  VIIIe, 10 ml  
of acet ic  acid,  and 1 ml  of concent ra ted  HCI was ref luxed for 1 h, a f t e r  which it was  cooled and diluted with 
10 ml  of H20. The mix tu re  was then f i l te red  to give 0.37 g (85%) of co lo r l e s s  c r y s t a l s  of oxo der iva t ive  XI, which 
d e c o m p o s e s  a t  200-202~ Found: C 83.2; H 5.0; S 8.0%. C28H20OS. Calculated: C 83.2; H 5.0; S 7.9%. 
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1-Methylene-2-aryl-3-aminoindenes IX. A) A mixture of 1 g of the corresponding enaminothione I, 1 g 
of diazo compound VIIa, b, and 50 ml of ether was st irred in the dark at 20 ~ The precipitated olefins IXa-d 
were removed by filtration and recrystaUized from benzene-hexaue (1: 4) (see Table 4). The reaction of 
enaminothiones I with diazo carbonyl compounds VIId-h was carr ied out in refluxing dioxane in the presence 
of 1 g of copper powder. The reaction mixture was filtered, 50% aqueous methanol was added to the filtrate, 
and the precipitated IX was removed by filtration. 

B) A solution of 1 g of thiirane VIIIe-g in 10 ml of benzene was refluxed for 3 h, after which half the ben- 
zene was evaporated, and 30 ml of hexane was added to the concentrated solution. The precipitated IX (85-87% 
yields) were removed by filtration, 

Compound IXe was also obtained by reaction of thiobenzophenone with 3-piperidino-2-phenyl-l-diazoin- 
dene [1]. 

,.Hydrolysis of Enaminoindene Olefins IXe~h. Amixture of 0.5 g of Ixe, h, 5ml of CH3COOH, and 1 ml of 
concentrated HC1 was refluxed for 4 h, after which it was diluted with waters and the precipitate was removed 
by filtration and recrystal l ized from ethanol to give 0.18 g (47%) of 1-oxo-2-phenyl-3-(diphenylmethylene)indan 
(XIIa) (colorless crystals  with mp 202-2037C. Found: C 89.8; tt 5.7%. C2aH20 O. Calculated C 90.0; H 5.4%) and 
0.3 g (67%) of light-yellow crystals  of 1-oxo-2-phenyl-3-(2-oxopropylidene)indan (XIIb). IR spectrun~ indan 
VC= O 1710, acetyl group vC= O 1690, and VC_- C 1625 cm -l .  Found: C 82.4; H 5.3%. Cl$I-I1402. Calculatedi 
C 82.4; H 5.3%. 
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