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It has been established that with hydrogen sulfide and hydrogen chloride acyclic 1,5-diketones 
form thiopyrans, thiopyrylium chlorides, or mixtures of them, depending on their structure 
and the reaction conditions. Some reactions of thiopyrylium chlorides and thiopyrans obtained 
for the first  time have been studied. 
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Fig. 1. IR spectra: 1) XVII; 2)XVI; 
3) xVIII. 

We were the first  to establish that 1,3,5-substituted pentane- 
1,5-diones (I-IV) are capable of being converted by hydrogen sulf- 
ide and hydrogen chloride in acetic acid into thiopyrylium chlo- 
rides (VIII-XI) [1] or mixtures of the thiopyrylium chlorides and 
the corresponding ~-thiopyrans.  Under the same conditions, 
t e t ra -  and penta-substituted pentane-l ,5-diones (V-VII) form thio- 
pyrans (XIII-XV) with yields of up to 95%. With hydrogen sulfide 
and hydrogen chloride in methanol, the pentane-l ,5-diones (I, II, 
V-VII) form v-thiopyrans (XII-XVI), and only 3-methyl- l ,5-di-  
phenylpentane-l,5-dione (III) is converted into the thiopyrylium 
chloride (X). 

R' R' R" 

| -VII VIII -XI  Xll "XVI 
I, VIII, Xll  A r = R ' = C 6 H  5, R = R ' = H ;  | l ,  iX, X V A r =  a-thienyl 
R ' = C 6 H s ,  R = R " = H ;  I l l ,  X A t = C o i l  5, R ' = C H  3, R = R " - - H ;  
IV ,X IAr=C6t l s ,  R ' = C 6 H 4 O C H ~ p , R = R " = H ;  V, X I I I  A r = R ' = % H s ,  
R=CH 3, R ' = H ;  VI, XIV A r = R ' = C 6 H  5, R=R"=CH3;  V l l ,  XVI Ar ~%H5,  

R = R" = CIf a, R' = H 

We are the first  to have shown that 1,5-diketones may be 
readily accessible starting materials  for the preparation of thio- 
pyrans and thiopyrylium salts. A study of the reactions mentioned 
above shows that the formation of thiopyrylium salts is favored by 
an acetic acid medium. 

One of the causes for the favorable action of acetic acid on 
the formation of thiopyrylium chlorides is apparently the high 
solubility in acetic acid of the y-thiopyrans arising as intermedi- 
ates, while they are very  sparingly soluble in methanol and are 
eliminated from the sphere of the reaction as they are formed. 

A peculiarity of the behavior with respect to hydrogen chlo- 
ride and hydrogen sulfide of the 1,5-diketone VII in acetic acid 
has been found. Under these conditions, VII, unlike I-VI, forms a 
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mixtu re  of 3 ,5 -d ime thy l -2 ,6 -d ipheny l -~ - th iopy ran  (XVII) and of the hydrochlor ide  of 3 ,5 -d ime thy l -2 ,6 -d i -  
p h e n y l - y - t h i o p y r a n  (XVIII) : 

H 3 C - - ~ - - C H  3 H2S/HC| H 3 C - - ~ ] - -  CH 3 + H 3 C - - ~ - - C H 3  
.~c~-L b o~Lc~.~ c.~coo. .~c~-~.s~-~c~.~ .~c0-~.s~--c0"~ 

VII XVIll XVII 

The s t ruc tu re  of the hydrochlor ide  XVIII was  conf i rmed  by the fact  that  the action of aqueous sodium 
carbonate  solution on it f o rmed  the w- th iopyran  XVI. When an acet ic  acid solution of the w- th iopyran  XVI 
was  sa tura ted  with hydrogen chlor ide ,  the hydrochlor ide  XVIII and the a - t h i o p y r a n  XVII were  fo rmed  again.  

H a C - - ~ - - C H  3 Na2CO 3 H 3 C - ~ _ C H  a HCI XVlll-t XVll 

XVI I I  XVI 

In the region of double-bond absorp t ion  in the IR spec t rum of XVIII there  is a weak split  band with 
peaks  at 1645 and 1652 cm -1. The s p e c t r u m  of the y - t h i o p y r a n  XVI contains med ium- in t ens i ty  absorpt ion  
bands at 1603 and 1620 em -1. The shift in the absorp t ion  bands in the IR spec t rum of XVIII in the high- 
f requency  d i rec t ion  and the d e c r e a s e  in the i r  intensi ty as compa red  with the s p e c t r u m  of XVI can be ex-  
plained by the par t ic ipa t ion  of the f ree  p e l ec t rons  of the sulfur  of XVIII in the fo rmat ion  of a bond with the 
hydrogen chlor ide ,  in cont ras t  to the y - t h i o p y r a n  XVI, where  there  is conjugation of the p e l ec t rons  of the 
v bond (see Fig.  1). 

In con t ras t  to the y - t h i o p y r a n  XVI, with hydrogen chlor ide in acet ic  acid solution 2 , 4 , 6 - t r i p h e n y l - y -  
th iopyran  (:KID and 4 -pheny l -2 ,6 -d i th i eny l -w- th iopyran  (XV) f o r m  the cor responding  th iopyryl ium chlor ides .  

I~' R' 
I I 

Ar Ar CH3COO H Ar - -  r 

X I I ,XY V I I I ,  IX 

The r e su l t s  obtained show that  with hydrogen sulfide noneyclic  1 ,5-diketones init ial ly f o r m  y - t h i o -  
py rans  which, under  the influence of hydrogen chloride and depending on the number ,  na ture ,  and posi t ions  
of the subst i tut ing groups ,  e i ther  do not change,  a re  conver ted  into th iopyry l ium ch lor ides ,  o r ,  as in the 
case  of the w- th iopyran  XVI, give a mix tu re  of the a - t h i o p y r a n  XVII and the w- th iopyran  hydroch lor ideXVII I .  

When the e lec t ron  densi ty  in the C 4 posi t ion is suff icient ,  a spli t t ing out of a hydr ide  ion apparen t ly  
takes  place  with the fo rmat ion  of a th iopyry l ium cation which, becoming s tabi l ized,  f o r m s  a th iopyryl ium 
chlor ide .  Secondary reac t ions  of the y - t h i o p y r a n  XVI under  the influence of hydrogen chlor ide may  be r e -  
garded  as the r e su l t  of the protonat ion of the sulfide with the fo rmat ion  of the carboca t ions  a and b and the 
cation e which a re  s tabi l ized by forming  an a - t h i o p y r a n  or  the hydrochlor ide  of a y - t h i o p y r a n .  

[ 5  ' (i] 
a b Hc 

1t TI t 
I \/U I + 

L- s.  -j 

Apparent ly ,  the protonat ion  of the w- th iopyran  r ing not only at C 3 but a lso  at C 2 is l ikely  because  of 
the +M effect of the phenyl group and of the f r ee  e lec t ron  p a i r s  of the sulfur:  

H3C~. ~ fCH3 
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TABLE 1 

Q 

0 u ~ z 

XlII C~HsCH~ 

XIV C~HsCH~ 

enyl 

XVI C~H~ CHa 

XVII C~H~ ~Ha 

R R' 
I I 

:::@:: :::0:; 
XIII-XVI EVil 

Found, % 

C H S 

Calc., % 

C t-I S 

C6H~ 

C6H5 

CGH5 

H 

H 

H 

:H3 

H 

:H3 

:Hs 

[02--210,  
[04 225 

L36--~207, 
L37 222 

[08--  
[10 

4,54 1577, 
4,5C 1602 

1620 

4,16 1500, 
4,06 1602 

1630 

1520, 
1600 
1638 

4,50 1587, 
3,75 1603 

1620 

4,40 1575, 
3,50 1602 
2,70 1632 

C24H2oS 

C2sH22S 

CI9H14S1 

C19H18S 

C19H18S 

84,5C 16,06 

67,40 

81,70 6,40 

81,44 6,21 

9,4] 84,71 

8,7~ '84 75 

28,51 67 46 

11,50 , 

15,8~ 9,41 

i 
6,21 9,04 

4,1~ 28,4C 

6,47 11,51 

6,47 ll ,51 

*The UV s pec t r a  were  taken on a SP-700 s p e c t r o m e t e r  in hexane.  
The IR spec t r a  were  taken on a UR-10 s p e c t r o m e t e r  in paraff in  oil. 

95 

46 

72 

95 

57 

However ,  it is poss ib le  that  the i somer i za t ion  of the y - t h i o p y r a n  into the c~-thiopyran under  the influ- 
ence of hydrogen chlor ide is connected with an i n t r amo lecu l a r  g -hydr ide  shift: 

| / .  

The fo rmat ion  of the hydroehlor ide  XVIII - a compound of the sulfonium type - can be explained by the low 
degree  of par t i c ipa t ion  of the f r ee  e lec t ron  pa i r s  of the sulfur  in conjugation with the v - e l e c t r o n s  of the 
double bonds,  as is shown by the high dipole moment  of XVI, 1.83.* 

The s t ruc tu re  of the th iopyry l ium chlor ides  VIII- IX that we obtained is conf i rmed by the r e su l t s  of 
ana lys i s ,  by the smooth  exchange reac t ions  with KI, HC104, and FeC13 with the fo rmat ion  of known [3, 4] and 
new th iopyryl ium sa l t s  which, in the case  of the chlor ides  VIII and IX, a r e  identical with sa l t s  obtained f r o m  
the cor responding  y - th iopyrans  XII and XV, and also by the fact that the th iopyryl ium chlor ides ,  l ike the 
th iopyry l ium p e r c h l o r a t e s  [2], a r e  reduced by LiA1H 4 to the cor responding  y - t h i o p y r a n s .  

R' R' R' 
I I I 

O LiAIH' ~ H~S O . :  �9 
A t - -  --At HCI &r --Ar CH3OH At-- --At "s" El - 

viii, IX Eli, XV 

The s t ruc tu re  of the ~ - t h i o p y r a n s  XII-XVI is  conf i rmed  by independent synthes is  [2] of the known 
2 , 4 , 6 - t r i p h e n y l - y - t h i o p y r a n  and the convers ion  of XII-XVI with pe r ch lo r i c  acid and f e r r i c  chloride into the 
known (XIX and XXII [3, 4]) and new th iopyry l ium p e r c h l o r a t e s  and t e t r a c h l o r o f e r r a t e s .  

R' R' R' 

R"- -~"~"  r HCIO 4 - R"-- --R HCIO4 R"-- - - r  

Ar--L~-~C~-_Ar ~eCL/HCI,KI Ar . § _Ar FeC1JHCI Ar-- --Ar 

VII1-EI XIX-XXXVII XII-XVI . 
XIX-XXV X - =  CIO~; XXVI -XXX X-= FeEl4- ; XXXI-XXXVII • ; 
XIX ~, XXXI s Ar=R'= C6tl 5, R=R"~ H; XX, XXVI, XXXII Ar=C~-thienyl 
R'=C6H 5, R - R " = H ;  XXI, XXVII, XXXIII Ar-C6H 5, R'=CH 3, R = R ' = H ;  
XXII s, XXXIV Ar = C6H 5, R' = CGH4OCH3gpw R = R" = H ; XXIII, XXVIII, 
XXXVAr=R'-C6}ts, R=CH3, R'=B; XXIV, XXIX, XXXVI Ar=R '~C6H s, 
R = R ' ~ c H . :  EXV XXX, XXXVll Ar =C6H s, R ~ R " = C H  3, R ' = H  

�9 Determined  by E. N. Khar l amova  of the Karpov P h  ~ieochemieal  Inst i tute .  
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The IR spec t r a  of XII-XVI contain absorp t ion  bands at 1600-1638 cm - t  which may  be ass igned  to the 
s t re tching v ib ra t ions  of the double bonds (absorpt ion bands at 1600 and 1640 cm - t  a re  given for  the known 
y - t h i o p y r a n  [5]). 

The ~ spec t rum  of VIII has  ~ m a x  in the s ame  region as y - t h i o p y r a n  [5]: ~ m a x ,  nm (log e) for  y -  
th iopyran  236-238, 278 (3.72, 3.38, 4.51) [5]; for  2 , 4 , 6 - t r i p h e n y l - y - t h i o p y r a n  (XII) 236-237 (4.51). 

The oxidation of XII-XVII by hydrogen peroxide  in acet ic  acid gave sulfones only of XIV and XVII, 
and in the case  of the o ther  y - t h i o p y r a n s  product  s of f a r - r e a c h i n g  changes were  produced.  Some sulfones 
of t e t r a subs t i tu ted  ~ - t h i o p y r a n s  have been desc r ibed  in the l i t e r a tu r e ,  but the known sulfone of ~ - th iopyran  
was  obtained only indi rec t ly  [6]. 

The s t ruc tu re  of 3 , 5 - d i m e t h y l - 2 , 6 - d i p h e n y l - a - t h i o p y r a n  is conf i rmed  by its IR spec t rum which con- 
rains th ree  absorp t ion  bands in the region of double bonds and the a roma t i c  r ing (1572, 1602, and 1632 cm- l ) .  
The bands at 1602 and 1572 cm - t  a re  dis t inguished by a cons iderable  intensi ty ,  which shows the p r e sen ce  
of a conjugated s y s t e m  of double bonds. The s p e c t r u m  of the i somer i c  y - t h i o p y r a n  (XVI) contains two 
med ium- in t ens i t y  bands in this  region (at 1603 and 1620 cm -t) and a weak band at 1581 cm -1. The s t ruc tu re  
of the ~ - th iopyran  XVII is also conf i rmed  by the fact  that  it is fo rmed  with a yield of about 90% when an 
e the rea l  solution of XVI is sa tu ra ted  with hydrogen chlor ide ,  and with f e r r i c  chlor ide it g ives  a t e t r a c h l o r o -  
f e r r a t e  identical  with that obtained f r o m  the y - t h i o p y r a n  XVI, as was to be expected for  such a type of 
i somer .  

. ~ c - ~ - c . +  r~c~j,+c~ .~c-~?~'~-c.+ F~c,~/~cl ~c-~7"~-c. ~ 
[ H 

FeCl~ 
XVI XXX XVII 

Unlike XVI, the i s o m e r  XVII f o r m s  a sulfone. 

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

The 1 ,5-diketones  (I-VII) were  obtained by known methods ,  and the i r  mel t ing points  co r responded  to 
those given in the l i t e r a tu re  [7-12]. 

2 ,4 ,6 -Tr ipheny l th iopyry l ium Chloride (VIII). A solution of 5 g (0.015 mole) of I in 80 ml  of glacia l  
ace t ic  acid was  sa tu ra ted  with hydrogen sulfide at 14-15~ for  1 h and with a mix tu re  of hydrogen sulfide 
and hydrogen chloride at 25-35~ fo r  3 h. The cooled reac t ion  mix tu re  was  t r ea ted  with 200 ml of e ther ,  
and the g reen i sh -ye l low c rys ta l l ine  p rec ip i t a te  of VIII that  fo rmed  was sepa ra ted  off and ca re fu l ly  washed 
with e ther .  Yield 2.5 g (45%). Af ter  r eprec ip i t a t ion  f r o m  acet ic  acid with e ther ,  mp 133-136~ (decomp.,  
in a sea led  capi l la ry) .  Found %: C1 9.35, 9.63; S 8.65, 8~ C23H17C1S. Calculated %: C1 9.85; S 8.87. 
Evapora t ion  of the e the rea l  ex t r ac t  gave a lmos t  c o l o r l e s s  c r y s t a l s  of 2 ,4 ,6 - t r ipheny l -N- th iopyran  (XII) in 
the f o r m  of needles .  Yield 1.1 g (20%), mp 104-106~ (nitromethane) ; a mix tu re  with authentic XTI obtained 
by the method of Suld and P r i c e  [2] mel ted  without depress ion .  

4 -Pheny l -2 ,6 -d i th ieny l th iopyry l ium Chloride (XI). A solution of 5.5 g (0.016 mole) of II in 70 ml of 
CH3COOH was sa tu ra ted  with H2S and HC1 as in the case  of I, and the reac t ion  mix tu re  was kept for  24 h. 
This  gave 2.05 g (37.2%) of dark  red  c r y s t a l s  which were  r ep rec ip i t a t ed  by e the r  f r o m  dichloroethane,  mp 
139-141~ (decomp.).  Found %: C1 9.26, 9.33; S 25.23, 25.19. C19H13C1S 3. Calculated %: C1 9.53; S 25.77. 
The f i l t ra te  yielded about 3 g (approx imate ly  55%) of the initial II. 

4 -Methy l -2 ,6 -d ipheny l th iopyry l ium chloride (X) was obtained in a manne r  s i m i l a r  to IX. Yield  about 
40%. Yellowish g reen  c r y s t a l s ,  mp 162-165~ (decomp.) .  Found %: C1 11.81, 11.48; S 10.90, 10.94. 
CtsH15C1S. Calculated %: C1 11.89; S 10.90. 

4 - (p-Methoxyphenyl ) -2 ,6-d iphenyl th iopyry l ium chlor ide  (XI) was  obtained in a manne r  s i m i l a r  to IX 
with a yield of 38%. Dark  red  c r y s t a l s ,  mp 136-138~ (decomp.,  p rec ip i t a ted  by e the r  f r o m  chloroform) .  
Found %: C1 9.15, 9.30; S 8.60, 8.45~ C2tHtgC1OS. Calculated %: C1 9.09; S 8.20. 

React ion of 2 - M e t h y l - l , 3 , 5 - t r i p h e n y l p e n t a n e - l , 5 - d i o n e  (V) wi th  H2S and HC1. A suspens ion of 10.26 g 
(0.03 mole) of the diketone V in 70 ml  of CH3COOH was sa tu ra ted  with hydrogen sulfide and hydrogen chlo-  
r ide  as in the e x p e r i m e n t s  desc r ibed  above.  The V gradual ly  went into solution, and a f t e r  some t ime  a 
c rys ta l l ine  p rec ip i t a te  began to deposi t  which was sepa ra ted  off a f t e r  the reac t ion  mix tu re  had been kept at 
20~ for  14 h. Yield of c o l o r l e s s  p la tes  cor responding  to 3 - m e t h y l - 2 , 4 , 6 - t r i p h e n y l - y - t h i o p y r a n  (XIII) 9.77 g. 
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React ion of 2 , 4 -D i m e t hy l - l , 3 , 5 - t r i phen y lpen t ane - l , 5 -d ione  (VI) with H2S under  the Influence of Hydro-  
gen Chlor ide.  A suspension of 7.12 g (0.02 mole) of the diketone VI in 50 ml  of glacia l  CH3COOH was sa tu-  
ra ted  with hydrogen sulfide and hydrogen chlor ide and then, as  desc r ibed  above,  3.3 g (46%) of 3 ,5 -d imethy l -  
2 , 4 , 6 - t r i pheny l -~ - t h i opy ran  (XIV) and 3.7 g of the initial VI were  isolated.  The mix ture  was  sepa ra t ed  
sa t i s fac to r i ly  by r ec ry s t a l l i z a t i on  f r o m  gasol ine .  The diketone prec ip i ta ted  f r o m  the hot gasol ine solution 
of the mix tu re ,  and the ~ - t h i o p y r a n  (XIV) r e ma ined  a f t e r  the f i l t ra te  had been evapora ted .  

The React ion of 2 ,4 -Dime thy l - l , 5 -d ipheny lpen t ane - l , 5 -d ione  (VII) with H2S and HC1. A solution of 
15 g (53 mmoles)  of VII in 50 ml  of g lac ia l  CH3COOH was t r ea t ed  as  in the above -desc r ibed  expe r imen t s ,  
giving yellow c r y s t a l s  cor responding  to the hydrochlor ide  of 3 ,5 -d ime thy l -2 ,6 -d ipheny l -~ - th iopyran  (XVI), 
yield 30%, mp 121-123~ ( reprec ip i ta ted  f r o m  dichloroethane with e ther) .  Found %: C1 11.39, 11.43; S 10.57, 
10.56. C19H17C1S. Calculated %: C1 11.28; S 10.17. The f i l t ra te  was  poured into wa te r  and the e therea l  
l a y e r  was  sepa ra ted  off, washed with sodium carbonate  solution and with wa te r ,  dr ied with Na2SO4, and 
f i l t e red ,  and the e the r  was  dis t i l led off, whereupon the res idue  c rys t a l l i zed ,  giving 3 ,5 -d ime thy l -2 ,6 -d i -  
phenyl -  ~ - th iopyran  (XV). 

3 ,5 -Dime thy l -2 ,6 -d ipheny l -~ - th iopy ran  S,S-dioxide was obtained by oxidizing a solution of 0.62 g (2.3 
mmoles )  of XV in 7 ml of g lac ia l  ace t ic  acid with 3 ml  of 30% hydrogen peroxide  at 20~ (the reac t ion  m i x -  
tu re  was allowed to stand for  24 h). Yield 0.62 g (92.5%), mp 137-139~ (ethanol). Found %: C 73.54; H 
6.08; S 10.45. C19H1802S. Calculated %: C 73.55; H 5.81; S 10.32. 

The r eac t ions  of the diketones I -VII  with hydrogen sulfide and hydrogen chloride in methanol ic  solu-  
tion were  c a r r i e d  out as in acet ic  acid solution at the s ame  concentra t ion  of the diketones in methanol .  The 
yields  of the ~ - t h i o p y r a n s  XII-XIV obtained in methanol  w e r e ,  r e spec t ive ly ,  87, 88, and 46%. Mixtures  with 
the r e spec t ive  authentic s am p l e s  of I I -XIV mel ted  without depress ion .  Under these  condit ions,  2 ,4 -d imethy l -  
1 ,5 -d iphenylpen tane- l ,5 -d ione  (VII) and 4 -pheny l - l , 5 -d i t h i eny lpen t ane - l , 5 -d ione  (II) were  conver ted  into the 
cor responding  ~ - t h i o p y r a n s ,  which w e r e  not obtained when the reac t ion  was p e r f o r m e d  in acet ic  acid. The 
p r o p e r t i e s  and analyt ical  r e s u l t s  for  the th iopyrans  obtained a r e  given in Table 1. 

I somer i za t i on  of 3 ,5 -Dimethy l -2 ,6 -d ipheny l -y  - th iopyran  (XVI) into 3 ,5 -Dimethy l -2 ,6 -d iphenyl -  ~ - t h i o -  
py ran  (XVI'I). A solution of 1 g (3.5 mmoles)  of XVI in 25 ml  of acet ic  acid was  sa tu ra ted  with hydrogen 
cMoride fo r  anh,  and then 100 ml  of e ther  was  added to p rec ip i ta te  0.15 g (15%) of XVIII, mp 120-121~ a 
mix tu re  with the authentic hydrochlor ide  XVI'II mel t ing without depress ion .  The e the rea l  solution was  
washed with w a t e r  and dr ied ,  and the e ther  was  dis t i l led off, and the res idue  consis ted  of c r y s t a l s  of XVII 
(yield 15%), mp 65-67~ a mix tu re  with authentic XVII mel t ing  without depress ion .  

Hydro lys i s  of the Hydrochlor ide  of 3 ,5 -Dime thy l -2 ,6 -d ipheny l -T- th iopyran  (XVIII). A solution of 0.1 
g of Na2CO 3 in 10 ml  of H20 was poured onto 0.1 g (0.3 mmole)  of XVIII, and a f t e r  30 min the reac t ion  p r o d -  
uct was  ex t rac ted  with e ther ;  evapora t ion  of the ex t rac t  gave 0.07 g (70%) of c r y s t a l s  with mp 121-123~ a 
mix tu re  of which with authentic 3 ,5 -d ime thy l -2 ,6 -d ipheny l -7 - th iopy ran  (XVI) mel ted  without depress ion .  

React ion of 2 ,4 ,6 - t r ipheny l -  ~- th iopyran  (XII) with Hydrogen Chlor ide.  A solution of 0.5 g (1.5 mmole)  
of XII in 30 ml  of glacial  CH3COOH was  sa tu ra ted  with d ry  HC1 fo r  3 h, and then the reac t ion  mix tu re  was 
kept for  12 h (about 20~ and 150 ml of e ther  was added. Yellow c r y s t a l s  with mp 130-134~ (decomp.) 
(0.3 g; about 57%) deposi ted;  in admix ture  with the authentic chlor ide VIII they mel ted  without depress ion .  

React ion of 4 - P h e n y l - 2 , 6 - d i t h i e n y l - T - t h i o p y r a n  (XV) with Hydrogen Chlor ide.  As in the case  of the 
~ - t h i o p y r a n  XII, a solution of 1.5 g (5.3 mmoles)  of XV in 10 ml  of CH3COOH yielded 1.3 g (80%) of the 
chlor ide IX, mp 141-143~ (decomp.) ,  a mix tu re  with an authentic sample  mel t ing without depress ion .  

The th iopyryl ium p e r c h l o r a t e s  (XIX-XXV) were  obtained f r o m  the T - th iopyrans  (XII-XV]) or  the t h io -  
py ry l ium chlor ides  (VIII-X/) by the act ion of a s ix-  to eightfold excess  of 70% HC104 in glacial  CHaCOOH. 
Af te r  24 h, c r y s t a l s  s epa ra t ed  out which were  washed with acet ic  acid and e ther .  The p e r c h l o r a t e s  obtained 
a r e  given in Table  2. 

The Thiopyry l ium T e t r a c h l o r o f e r r a t e s  (XXVI-XXX). To a solution of 2-4 m m o l e s  of one of the 7 -  
th iopyrans  XII-XVI o r  one of the ch lor ides  VIH-XI in 5-10 ml  of acet ic  anhydride was added a 4-  to 5 - m o l a r  
excess  of f e r r i c  chlor ide and a mix tu re  of 5 ml  of hydrochlor ic  and 5 ml of acet ic  acids .  The resul t ing  
mix tu re  was  kept at 20~ for  12 h, and the c r y s t a l s  we re  separa ted  off and were  washed with glacial  ace t ic  
acid and with e ther .  The t e t r a c h l o r o f e r r a t e s  obtained a re  given in Table 2. 
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The thiopyrylium iodides (XX~-XXXVI) were obtained by double decomposition with potassium iodide 
in aqueous acetone from the chlorides IX-XI and the perchlorates  XXIII-XXV. 
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