
3. The action of NH3, LiA1H 4, and PC15 r e spec t i ve ly  gave 2 -hyd roxy -2 -amino -3 -hyd rope r f l uo robu tane ,  
2 ,3 -d ihydroper f luoro-2-bu tano l ,  and a mix tu re  of 2 ,2 ,3- t r ich loroheptaf luorobutane  and 2 -eh lo rohep ta f luo ro -2 -  
butene. 
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The hydroge rmyla t ion  of a r o m a t i c  acetylenic  e thers  was studied for  the example  of compounds of type 
ArXC ~- CH, ArXCH2C -- CH, ArXC = CCH3, and ArXCH = C = CH 2 (X = O, S) in the p r e sence  of Speier ca ta lys t  
[1-3]. 

As an expansion of these studies it s eemed  of in te res t  to study the s t e r eochemica l  d i rec t ion of the h y d r o -  
ge rmyla t ion  of he t e roa tomic  acetylenic  compounds using t r iphenylphosphinerhodium chloride as another  ca ta lys t .  
According to [4], the l a t t e r  is ac t ive  in the hydros l ly la t ion  of olefins.  In the p resen t  pape r  we used the t e rmina l  
ace ty lenes  ArXC ~ CH and ArXCH2C -=- CH 0f -- O, S) as the s ta r t ing  compounds. 

The acetylenic  e ther  and sulfide PhXC - CH add Et3GeH in the p r e s e n c e  of the rhodium ca ta lys t  by the 

following s c h e m e :  

PhXCH=CHGeEt~ 

(PI~P)sRhCI CH 2 
PhXCH--~_CH f 

PhXC 
\ 

GeEt~ 

Consequently,  the hydroge rmyla t ion  of these compounds is both n o n s t e r e o -  and nonregiospeci f ic .  In con-  
t r a s t  to them,  the p ropargy l  e thers  of phenol and of the o - b r o m o -  and p - c h l o r o - 2 ,  5-dimethylphenols  r e a c t  with 
h y d r o g e r m a n e  to give the gem and t rans  i s o m e r s  with a substant ia l  p redominance  of the l a t t e r .  

When compared  with 3 -phenoxy- l -p ropyne ,  phenyl p ropargy l  sulfide fo rms  the s a m e  i s o m e r s ,  but in r e -  
v e r s e  ra t io  (Table 1). For  the example  of these compounds it was found that rep lac ing  the Speier ca ta lys t  by 
(Ph3P)3RhC1 has no effect  on the ra t io  of the i s o m e r s  and the d i rec t ion of the given reac t ion .  

The s t r u c t u r e  of the obtained compounds was conf i rmed by e lementa l  analys is  and the PMR spec t ra  (see 

12kutsk Insti tute of Organic Chemis t ry ,  Siberian Branch of the Academy of Sciences of the USSI~. T r a n s -  
lated f rom Izves t iya  Akademii  Nauk SSSR, Seriya Khimicheskaya ,  No. 11, pp. 2618-2620, November ,  1982. Or ig -  
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Table  1). For the de r iva t ives  of an a - ace ty l en i c  e ther  and sulfide the a s s ignment  of  the PMR signals  to the 
~somers  is based on the SSCC of the olefinie pro tons .  For  the phenoxypropyne and phenyl p ropargy l  sulfide 
de r iva t ives  the chemica l  shifts  of the a -  and /?-protons  a r e  c lose .  The spec t rum of these protons is not f i r s t  
o r d e r ,  and a de te rmina t ion  of the SSCC without analys is  on an e lec t ronic  compute r  is difficult.  To de te rmine  
the configurat ion we ealeulated the chemica l  shif ts  of the olefintc protons by the addit ive scheme  [5] with the 
expe r imen ta l ly  found inc remen t s  for  the Et3Ge group (5, ppm):  0.2 (cis), 0.5 (trans), and 0.8 (gem). According 
to this s c h e m e ,  the t rans  configurat ion is m o s t  p robab le ,  for  which the d i f ference  in the shielding of the a -  and 
/3-protons is equal to 0.05 ppm, whereas  for  the cis  configurat ion it is 0.35 ppm. 

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

The PMI~ spec t ra  were  recorded  on a Tesla  BS-487C s p e c t r o m e t e r ,  using CC14 as the solvent and TMS 
as  the internal  s tandard .  

Hydrogermyla t ion  of Phenoxyacetylene.  A mix tu re  of 3.5 g of phenoxyacetylene,  4.5 g of Et3GeH, and 0.03 
g of (Ph3P)3RhC1 was heated for  6 h at 95~ After  vacuum dist i l la t ion we obtained a 40% yield {marked tarr ing)  
of  a product  with bp 83-89 ~ (2 ram),  in which, using the PMR spec t roscopy  method,  were  detected cis-C6HsOCH = 
CHGeEt3, trans-C6H~OCH -- CHGeEt 3 and gem-C~HsOC = CH 2 in a 3 0 : 6 0 : 1 0  ra t io .  

The reac t ion  with phenyl thioacetylene and the a ry l  p ropa rgy l  e thers  was run in a s i m i l a r  manner .  

C O N C L U S I O N S  

The addition of Et3GeH to the phenoxy-  and phenyl thioacetylenes  under the influence of (Ph3P)3RhC1 is both 
n o n s t e r e o -  and nonregiospecif ic .  The analogous reac t ion  with 3 - a r o x y - l - p r o p y n e s  is s t e reospee i f i c  but nonreg i -  

ose lec t ive .  
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