
1 , 3 , 4 - O X A D I A Z  O L O [ 3 , 2 - a ]  P Y R I M I D I N I U  M S A L T S  

I .  P .  B a c h k o v s k i i  a n d  V .  A.  C h u i g u k  UDC 547.79'854'859 

5 -Amino- l ,3 ,4 -oxad iazo l ium pe rch lo ra t e s  r e a c t  with 1 ,3-carbonyl- funct ional  compounds to 
give 1 ,3 ,4-oxadiazolo[3,2-a]pyr imidinium pe rch lo ra t e s .  The la t te r  a re  cleaved by both a l -  
kali  and s t rong acid to give 1 -amino-2-pyr imid inone  or  5 -amino- l , 3 ,4 -oxad iazo le  de r i va -  
t ives .  The 1 ,3 ,4-oxadiazolo[3 ,2-a]pyr imidinium pe rch lo ra t e s  r e a c t  with anail ine and hy-  
d raz ines  to give sym- t r i azo lo [1 ,5 -a ]pyr imid in ium sal ts  and with acetylacetone to give 
pyrazolo[1 ,5-a]pyr imid ines .  

As we have previous ly  shown [1], protonated 5 -amino - l , 3 ,4 -oxad iazo l e s  I r e ac t  with fl-diketones to 
give the p rev ious ly  unknown 1,3 ,4-oxadiazolo[3,2-a]pyr imidinium sa l t s  (ID. Methods for  the synthesis  of 
der iva t ives  of this new he te rocyc l ic  cation and some of the i r  t r ans fo rma t ions  a re  desc r ibed  in g r e a t e r  de-  
tail below. 

Not only fl-diketones but a lso  fl-keto aldehydes and the i r  ace ta ls ,  f l -chlorovinyl  ketones,  ~ -ch lo ro -  
vinyl a ldehydes,  and malonaldehyde ace ta l s  r eac t  with I to give sa l ts  II (see Table 1). 
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Like other  condensed py r imid in ium compounds [2], sa l ts  II give polymethine dyes at  both methyl  
groups (the 5 -methy l  group is m o r e  react ive) .  Dyes - mono-  (at  5-CH 3) and d is tyry ls  - were  obtained 
f r o m  IIc and p-dimethylaminobenzaldehyde.  The s t ruc tu re  of the monos ty ry l  is conf i rmed by its PMR 
spec t rum,  in which the signal of the 5-CH 3 group vanishes  and the signal  of the 7-CH 3 group remains .  

In the PMR s pec t r a  of II, the signal of the 5-CH~ group is a lways lower and b roade r  than the signal 
of the 7-CH 3 group because  of the high degree  of coupling of 5-CH 3 with the proton in the 6 posit ion (when 
R "  = H) in conformity  with the higher degree  of double bond cha rac t e r  between the 5 and 6 posi t ions as  
compared  with the 6 and 7 posi t ions.  F o r  the s ame  reason ,  J56> J6~ (5 and 7 Hz, respect ive ly) ,  and the in-  
t roduction of a methyl  group in the 6 posit ion affects  65_ H to a g rea t e r  degree  than ~y-H; this has been 
previous ly  noted [3]. All of these fac tors  made it poss ible  to make a choice of s t r uc tu r e s  for  the products  
of condensation of I with uns ym m et r i c a l  carbonyl  components;  phenyl f l -chlorovinyl  ketone and 2 - f o r m y l -  
cyclohexanone give one i s o m e r  (Ilk,1 and IIu,v, respec t ive ly) ,  whereas  1 ,1-dimethoxy-3-butanone and 3- 
ch lo ro -2 -me thy lbu ten -2 -a l  give mix tu re s  of i s o m e r s  in the following ra t ios  (for the crude products}; 
I I m / H  n = 2 / 3 ,  I I o / I I p  = 2 / l ,  I I q / I I  r = 1 /1 ,  and I I s / I I  t = l/1. 

Strong acids (minera l  acids or  t r i f luoroace t i c  acid with heating} lead to cleavage of the oxadtazole 
r ing of sa l t s  II a t  the O-C(2  } bond to give 1 -acy lamino-2 -pyr imid inones  ( Ig) ,  which can subsequently be 
hydrolyzed to 1 -amino-2-pyr imid inone  (IV}. The reac t ion  occurs  mos t  read i ly  when R = H. Inasmuch as  
sa l t s  II a r e  obtained f rom 5 -amino - l , 3 , 4 -oxad i azo l e s  I and fl-diketones in the p resence  of pe rch lo r i c  acid, 
one can, depending on the conditions, obtain e i ther  II  or  III or  II and HI succes s ive ly  by this react ion.  
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Re fluxing a solution of 5 -amino-2-methy l - l ,3 ,4 -oxad iazo le  (Ib) and acetylacetone in t r i f luoroacet ic  acid 
gave a t r i f luoroacetate ,  the perchlora te  of which is identical to the perchlora te  of I~b. Salts of III were 
also obtained by acylation of IIu,v with formic  acid (in the presence of benzoyl chloride) (R = CH3) , and 
benzoyt chloride (R = CGHs). 

The signals of the pyrimidine methyl groups in the PMR spect ra  of the salts of III coincide (when 
R =C~H~), a lmost  coincide (R =H), or  have chemical  shifts of slightly different magnitude (R=CtI 3) and a re  
observed at 2.4 ppm, whereas in the PMR spect rum of amino derivative IV they again diverge and are  
found at 2.28 and 2.47 ppm; in the lat ter  case, the 4-CH 3 signal is found at weaker field, inasmuch as 
acylation of the amino group in IV may have a s t ronger  effect on the 6-methyl  group than on the 4-methyl  
group. 

Deamination under the influence of nitrous acid to 4 ,6-dimethyl-2-pyr imidinone,  identical to a gen- 
uine sample,  also confirms the s t ruc ture  of the salt  of IV. Base IIIc was obtained f rom its salt  by t r ea t -  
ment  with ammonia. 

On reaction with II, alkaline agents cleave either the pyrimidine ring (when R = CH 3) or the oxadiazole 
ring (when R =C6H5); this is probably associated with the difference in the electronic natures of the sub- 
stituents. In the first case, one obtains 5-amine-2-methyl-l,3,4-oxadiazole, whereas in the second case, 
just as in the reaction of ammonium hydroxide with the salt of IIIc, base IIIc is obtained. 

Like monocyclic quaternary oxadiazolium salts and 1,3,4-oxadiazolo[3,2-a]pyridinium derivatives 
[4], salts II react in acetic acid with aniline, hydrazine, and phenylhydrazine to give sym-triazolo[l,5-a]- 
pyrimidinium derivatives V. The structure of V is confirmed by their PMR spectra; salt Ve was also ob- 
tained by alternative synthesis by condensation of 4,5-diamino-3-benzyl-syrn-triazolium perchlorate with 
acetylaeetone by the method in [5]. Salt Vc was converted to the previously described [6] 2,5,7-trimethyl- 
sym-triazolo[l,5-a]pyrimidine by the action of nitrous acid, and this proves its structure. 

The same compound- 3-acetyl-2,5,7-trimethylpyrazolo[l,5-a]pyrimidine (VI)- was obtained by the 
action of acetylacetone and potassium tert-butoxide on salts IIb and IIc by the method in [4]. 

EXPERIMENTAL 

The PMR spectra of trifluoroacetic acid solutions of the compounds were recorded with a ZKR-60 
spectrometer with hexamethyldisiloxane as the internal standard. The IR spectra of KBr pellets of the 
compounds were recorded with a UR-10 spectrometer. 

2-Amino-l,3,4-oxadiazole. This compound was obtained from l-formylthiosemicarbazide and PbO 
[7]. The remaining amines were obtained from the hydrazides of the corresponding acids and BrCN [8-10]. 
Perch lora tes  I were obtained by t rea tment  of the bases with 57 or  42% perehloric  acid (in the lat ter  case 
it was neces sa ry  to evaporate the solution in a i r  at  room temperature)  and were rec rys ta l l i zed  from acetic 
acid. Salt Ia bad mp 169 ~ Found: C1 18.9%. C2H3N30.HC104. Calculated: C1 19.1%. PMR spect rum (in 
DMSO): 8.88 (5-H)and  10.18 (NH 2) ppm. Salt Ib had mp 95 ~ Found: Cl 17.7%. C3HsN30.HC104. Cal-  
culated C1 17.7%. Salt Ie bad mp 189 ~ and If bad nap 216 ~ 

Compounds IIg and III were recrys ta l l i zed  from dilute ethanol, IIIb, c, e, f and VI were r ec rys t a l -  
lized f rom ethanol, and Ill and IIIa were rec rys ta l l i zed  from acetone, and the remaining products,  which 
are  presented  in Table 1, were rec rys ta l l i zed  f rom acetic acid. 
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5 ,7 -Dimethy l - l , 3 ,4 -oxad iazo lo [3 ,2 -a ]pyr imid in ium Pe rch lo ra t e  (IIa). A mix tu re  of 0.37 g (0.002 
mole) of sa l t  la and 0.4 ml  (0.004 mole) of acety lacetone  was heated on a wa te r  bath for  10 rain, a f t e r  which 
it was cooled, and the c rys ta l l i zed  m a s s  was washed with acet ic  acid and e ther .  

2 ,5 ,7 -Tr ime thy l - l , 3 ,4 -oxad iazo lo [3 ,2 -a ]py r imid in ium Pe rch lo ra t e  (IIb). At A mix tu re  of 0.80 g 
(0.004 mole) of sa l t  Ib, 1 ml  (0.01 mole) of acety lacetone ,  and 2 ml  of ace t ic  acid was ref luxed for  20 rain, 
a f t e r  which it was  cooled, and the prec ip i ta ted  product  was removed  by f i l t ra t ion and washed with a c e t i c  
acid and ether .  Compound Il l  was s i m i l a r l y  obtained. 

B) A mix tu re  of 0.20 g (0.002 mole) of base  Ib, 0.3 ml  (0.003 mole) of acety lacetone ,  and 0.4 ml  of 
42% pe rch lo r i c  acid was ref luxed for  20 rain. I t  was then cooled, 2 ml  of ace t ic  acid and excess  e ther  were  
added success ive ly ,  and the resu l t ing  prec ip i ta te  was r emoved  by f i l t rat ion.  Compound IId was s i m i l a r l y  
obtained. 

2 -Pheny l -5 ,7 -d ime thy l - l , 3 ,4 -oxad iazo lo [3 ,2 -a ]pyr imid in ium Pe rch lo ra t e  (IIc). A mix tu re  of 13 g 
(0.05 mole) of sa l t  Ic and 6 ml (0.06 mole) of acetylacetone was heated to 110 ~ during which an exo thermic  
reac t ion  ensued. The m i x t u r e  was then cooled, and the c rys ta l l ine  m a s s  was washed with ace t ic  acid and 
e ther .  

2 -Benzy l -5 ,7 -d ime thy l -  1 ,3 ,4-oxadiazolo[3 ,2-a]pyr imidinium P e r c h l o r a t e  (lid). At A mixture  of 1.38 
g (0.008 mole) of base  Id, 1 ml  (0.01 mole) of acety lacetone ,  and 8 ml  of a so lu t ion  obtained f rom 34 ml  of 
42% pe rch lo r i c  acid and 150 ml  of ace t ic  anhydride was ref luxed for  30 rain. The following day, the p r e -  
cipi tated product  was r emoved  by f i l t ra t ion  and washed with acet ic  acid and e ther .  

Compound lie was s i m i l a r l y  obtained. 

2 -Pheny l -5 ,6 ,7 - t r ime thy l - l , 3 ,4 -oxad iazo lo [3 ,2 -a ]py r imid in ium Pe rch lo ra t e  (lig). A mix tu re  of 4.0 
g (0.25 mole) of Ig and 3 m l  (0.026 mole) of 3 -methy lace ty lace tene  was heated at  150-160 ~ for  1 h, a f t e r  
which it was cooled, and the resu l t ing  prec ip i ta te  was removed  by f i l t rat ion and washed with ace t ic  acid 
and e ther .  

2 -Methyl -  and 2 -Pheny l - l ,3 ,4 -oxad iazo lo [3 ,2 -a ]pyr imid in ium P e r c h l o r a t e s  (IIh, i). These  compounds 
were  obtained by ref luxing 0.003 mole  of sa l t  Ib or  Ic with 0.005 mole  of l , l , 3 , 3 ' - t e t r a e t h o x y p r o p a n e  in 1 
m l  of ace t ic  acid. 

6 -Bromo-2 -m e t hy l - l , 3 , 4 -oxad i azo l o [3 ,2 - a ]py r imid in ium Pe rch lo ra t e  (IIj). A mix tu re  of 0.4 g (0.002 
mole) of sa l t  Ib and 0.9 ml  (0.003 molet  of 2 - b r o m o - l , l , 3 , 3 - t e t r a e t h o x y p r o p a n e  was heated on a wa te r  bath. 
Af ter  2-3 rain, the product  prec ip i ta ted  f rom the hot solution. 

5 - P h e n y l - 2 - m e t h y l -  and 2 ,5-Diphenyl - l ,3 ,4-oxadiazolo[3 ,2-a]pyr imidin i t tm P e r c h l o r a t e  ( I~ ,  l). A 
mix ture  of 0.002 mole  of the sa l t  (Ib or  Ic) and phenyl f l -chlorovinyl  ketone in 2 ml of ace t ic  acid was heated 
for  a few minutes  on a wa te r  bath and allowed to stand overnight  a t  room t empera tu re .  The product  was 
prec ip i ta ted  by the addition of e ther  and washed with acet ic  acid and ether .  

2 -Methyl -  and 2-Phenyl -6 ,7 ,8 ,9- te t rahydro- l ,3 ,5-oxadiazolo[3 ,2-a]quinazol in i t tm P e r c M o r a t e  (IIu, vt. 
A mix tu re  of 0.003 mole  of sa l t  Ib or  Ic and 0.004 mole  of 2- formylcyclohexanone was heated to the boiling 
point, a f t e r  which i t  was allowed to s tand overnight.  The following day the product  was r emoved  by fi l-  
t ra t ion.  

Mixtures  of sa l t s  lira and ]In, IIo and lip, IIq and IIr ,  and ]Is and IIt were  s imi l a r ly  obtained f rom 3- 
ch lo ro -2 -me thy lbu t en -2 -a l  and 1 ,1-dimethoxybutan-3-one ,  except  that  ethanol was used in place  of acet ic  
acid for  the p repa ra t ion  of I Im -p ,  and the mix tu re  was not allowed to stand overnight  in the p repara t ion  of 
II q - t  but was ref luxed for  10 rain. 

Action of Alkal i  on Salts li. A) A 0.52-g (0.002 mole) sample  of sa l t  IIb was added to a solution of 
0.20 g (0:005 mole) of sodium hydroxide in 1 ml  of water ,  and the mix tu re  was w a r m e d  to d issolve  the 
salt ,  a f t e r  which it was evapora ted  to d ryness  at room t empera tu r e .  The res idue  was ex t rac ted  with boi l-  
ring ethyl ace ta te ,  and the solvent  was r emoved  f rom the ex t rac t  to give 0.32 g (80%7 of 5 - a m i n o - 2 , m e t h y l -  
1 ,3,4-oxadiazole.  

B) Concentra ted  ammonium hydroxide (10 ml) was added with s t i r r ing  to a solution of 0.99 g (0.003 
mole) of sa l t  I Ic  in 20 ml  of wate r ,  during which an orange oil, which soon solidified, was l ibera ted  (0.23 gt. 
The f i l t ra te  was evapora ted  to d ryness  at  room t empera tu r e ,  and the res idue  was ex t rac ted  with hot i so -  
propyl  alcohol.  Evapora t ion  of the ex t rac t  gave another  0.32 g of base IIIc. The overa l l  yield of product  
with mp 214 ~ ( f rom isopropyl  alcohol) was 0.55 g (76%t. Found: N 17.0%. CtsH13N302. Calculated: N 17.3%. 

1275 



Prepara t ion  of Styryls .  A) A mixture  of 0.33 g (0.001 mole) of sal t  IIc, 0.15 g (0.001 mole) of p-  
dimethylaminobenzaldehyde,  and 2 ml of acet ic  anhydride was ref luxed for 10 rain, a f te r  which the p r e -  
cipitated dye was removed by f l t r a t i o n  and washed with acet ic  acid and ether .  The yield of 5-(p-dimethyl-  
aminos tyry l ) -2-phenyl -7-methyl - l ,3 ,4 -oxadiazo lo- [3 ,2-a ]pyr imid in ium perch lora te ,  with mp 241 ~ (from 
acet ic  acid), was 0.42 g (91%). PMR spectrum: 3.18 (6H) and 2;66 ppm (7'CH~). Found: C1 8.0%. 
C2~H21C1N405. Calculated: C1 7.8%. 

B) A mixture  of 0.33 g (0.001 mole) of sal t  IIc, 0.45 g (0.003 mole) of p-dimethylaminobenzaldehyde,  
and 4 ml of ace t ic  anhydride was refluxed for  15 rain, a f te r  which the prec ip i ta ted  dye was removed  by f i l -  
t ra t ion and washed with acet ic  acid and e ther  to give 0.52 g (88%) of a distyry1 with mp 320 ~ (from n i t ro -  
benzene) .  PMR spect rum:  3.20 ppm (6I-I). Found: CI 6.2%. C3ltt30C1NsO ~. Calculated: C1 6.0%. 

1 ,Formylamino-4 ,6 -d imethy l -2 -pyr imid inone  (if[e) Hydroperchlora te .  A) A mixture  of 0.93 g (0.006 
mole) of Ia, 0.6 ml  (0.006 mole) of acetylacetone,  and 2 ml of acet ic  acid was ref luxed for 15 rain, a f te r  
which the product  was precipi ta ted by the addition of e ther .  

B) A mix ture  of 0.48 g (0.002 mole) of amine IV, 1 ml of 85% formic  acid, and 0.7 ml of  benzoyl chlo- 
ride was heated to the boiling point. The mixture  was then cooled and the product  was precipi ta ted by the 
addition of e ther .  

1-Acetamido-4 ,6-dimethyl -2-pyr imidinone  (IIIb) Hydroperchlora te .  A) A mixture  of 2.50 g (0.025 
mole) of oxadiazole Ib, 4.5 ml  (0.025 mole) of 42% perch tor ic  acid, and 3 ml (0.03 mole) of acetylacetene 
was r e f u x e d  for  i h. The mixture  was then cooled, and the product  was precipi ta ted by the addition of 
e ther .  

B) A 0.48-g sample of amine IV was dissolved in 1 ml of acet ic  anhydride; the mix tures  became 
warm and rapidly solidified to a crys ta l l ine  mass .  The mixture  was cooled, and the product  was washed 
with e ther .  The same product  was also obtained by heating a mixture  of amine IV, acetyl  chloride,  and 
acet ic  acid on a water  bath for  severa l  minutes and also by refluxing equimolecular  amounts of 5 ' a m i n o -  
2 -methyl - l ,3 ,4 -oxadiazo les  and acetylacetone in t r i f luoroacet ic  acid with subsequent conversion of the 
t r i f luoroaceta te  ( r ec rys t a l l i zed  f rom acetone) to the perch lora te  by means  of pe rch lo r i c  acid. 

1-Benzamido-4 ,6-d imethyl -2-pyr imidinone  (IIIc) Hydroperchlora te .  A) A mixture  of 4.95 g (0.03 
mole) of oxadiazole Ic, 3.0 ml  (0.03 mole) of acetylacetone,  and 5.4 ml of 42% perch lor ic  acid was refluxed 
for 2 h, a f te r  which the solution was evaporated on a water  bath, and the res idue  was washed with e ther .  

B) A mixture  of 0.48 g (0.002 mole) of amine IV, 0.7 ml of benzoyl chloride,  and 2 ml of t r i f luoro-  
acet ic  acid was heated to the boiling point, a f te r  which it was cooled, and the product  was precipi ta ted by 
the addition of e ther .  Concent ra ted  ammonium hydroxide (10 ml) was added to a solution of 0.72 g of sal t  
IIIc in 10 ml of water ,  and the resul t ing solution was evaporated to dryness  at room tempera ture .  The 
res idue was ex t rac ted  with boiling isopropyl alcohol, and the solvent was removed f rom the ex t rac t  by dis-  
tillation to give 0.43 g (60%) of base IIIc, which was identical to the base obtained above. 

1-Amino-4 ,6-dimethyl -2-pyr imidinone  (IV) Hydroperchlora te .  A) A mixture  of 4.95 g (0.05 mole) of 
oxadiazole Ib, 6 ml (0.06 mole) of acetylacetone,  and 9 ml of 42% perch lo r i c  acid was ref luxed for  1 h, af-  
t e r  which it was cooled, and 6 ml of acet ic  acid and excess  e ther  were  added successively .  The result ing 
precipi ta te  was removed by f i l t rat ion and washed with acet ic  acid and ether .  

B) A mixture  of 0.30 g (0.009 mole) of l]/c and 2 ml of 42% perch lor ic  acid was ref luxed for 3 h, af-  
mr  which 2 ml of acet ic  acid and excess  e ther  were  added. 

The same product  was obtained by heating sal ts  IIa-c with 42% perch lo r ic  acid. 

4 ,6-Dimethyl-2-pyr imidinone.  A solution of 0.62 g (0.009 mole) of sodium ni t r i te  in 2 ml of water  
was added dropwise at  0 ~ to a solution of 2.1 g (0.009 mole) of the hydroperch lora te  of IV in 10 ml of t r i -  
f luoroacet ic  acid, a f te r  which the mixture  was f i l tered,  and the product  was prec ip i ta ted  f rom the f i l t ra te  
by the addition of e ther .  The precipi ta te  was removed  by f i l t rat ion and washed with acet ic  acid and e ther  
to give 0.98 g (50%) of 4 ,6-dimethyl-2-pyr imidinone hydroperchlora te  with rap 254 ~ (from acet ic  acid). The 
product  was identical to the sal t  obtained from a genuine sample of 4 ,6-d imethyl -2-pyr imidinone  and p e r -  
chloric acid. 

React ions of Salts II with Aniline, Hydrazine,  and Phenylhydrazine.  A mixture  of 0.002 mole of sal t  
II and 0.003-0.004 mole of the nucleophilic reagent  was ref luxed in 2-4 ml of ace t ic  acid for  15 rain, a f te r  
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which the mix tu re  was cooled, and the resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion and washed with 
acet ic  acid and e ther .  

3 -Ace ty l -2 ,5 ,7 - t r ime thy lpyrazo lo [1 ,5 -a ]pyr imid ine  (VI). A 0 .005-mole  sample  of sa l t  ]fib or  IIc and 
a solution of  0.01 mole  of po ta s s ium in 8 ml  of t e r t -bu ty l  alcohol were  added succes s ive ly  to a solution of 
0.0075 mole  of ace ty lace tone  in 5 ml  of t e r t -bu ty l  alcohol,  a f t e r  which the mix tu re  was ref luxed for 45 rain, 
and the hot solution was f i l tered.  The f i l t ra te  was cooled to p rec ip i ta te  VI, which was r emoved  by f i l t ra t ion 
and washed with e ther .  
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A C T I O N  O F  A L K A L I  M E T A L S  IN L I Q U I D  A M M O N I A  

ON S U B S T I T U T E D  T H I O P H E N E S  

III.* PREPARATION OF AMINO KETONES OF THE ALIPHATIC 

SERIES FROM 2-(r 

Y a .  L .  G o l ' d f a r b  a n d  E .  P .  Z a k h a r o v  UDC 542.942.4 : 547.732.447 

The action of l i thium and alcohols  in liquid ammonia  on ~ - subs t i tu t ed  thiophenes with sub-  
sequent  hydro lys i s  of  the products  leads to convers ion of the thiophene f r agmen t  of  the 
molecule  to a butyryl  group. A number  of amino ketones of the al iphatic s e r i e s  were  ob- 
tained f r o m  a-(c0-dialkylaminoalkyl) thiophenes.  

Cur ren t ly  one of the m o s t  nea r ly  un iversa l  methods for  the p repara t ion  of de r iva t ives  of the al iphat ic  
and cycloparaff in  s e r i e s ,  e spec ia l ly  those with long s t ra igh t  and branched chains of carbon a toms,  is r e -  
ductive desulfura t ion of subst i tuted thiophenes with Raney nickel.  This method, as a rule ,  p roves  to be e f -  
fect ive in al l  cases  and leads to the convers ion of the thiophene r ing to a hydrocarbon chain made up of 
four  carbon a toms .  Another  reduct ive  agent  - sodium or  l i thium in liquid ammonia  [1, 2] - ac ts  on ~ -  
a lkyl - ,  ~-(o~-hydroxyalkyl)- ,  and ~-(o~-carboxyalkyl ) -subs t i tu ted  thiophenes in such a way that,  in addition 
to hydrogenat ion of the unsa tura ted  bonds, the r ing  is c leaved a t  the bond between the sulfur  a tom and the 
unsubsti tuted r ing carbon a tom.  Thus in all  of the cases  that we invest igated we observed  (after  hydrolysis  
of the react ion  mixture)  the fo rmat ion  of compounds having a butyryl  group. 

* See [1] for  communicat ion II. 
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