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The UV absorption spectra in the 1800-2400 A region of 1-alkylsi- 
latranes and 1-alkylgermatranes have been studied, confirming the 
presence of Si-.- N and Go-- N bonds, respectively, in these com- 
pounds. 

t i 
In the molecules  of the atranes M(OCHzCHz)3N, the 

heteroatom M andthe ni trogen atom are  linked by a 
donor-aeeeptor  bond [2-8]. This bond is c rea ted  by the 
t rans fe r  of e leet rons  f rom the unshared pair  of the n i -  
t rogento  the vacant orbi ta ls  of the M-atom. It appeared 
of in teres t  to conf i rmthe  exis tenee of theM - -  N bond 

by means of UV absorption spectra~ The absorption of 
light connected with the unshared pair  of e lect rons  of 
the N-atom or the M-atom is observed in the shortwave 
region which is difficult of access  for  standard ins t ru -  
ments (of the SF-4 type), and, there fore ,  we used a 
vacuum spect rophotometer  permi t t ing  spect ra  to be 
obtained in the liquid phase down to the l imi t s  of t r ans -  
mission of the solvent. 

The absorption of the atranes is determined mainly 
by the two groups connected to the N- and M-atoms.  
According to our resu l t s ,  the absorption connected 
with the group of the N-atom is observed in the more  
access ib le  longer-wave region (X ~1900-2000/~)  than 
the absorption due to the group of the N-atom ()~ - 1700 
A). The fo rmat ionof theM - -  N bond must increase  the 
bond energy of the unshared electron pair  of the n i t ro -  
gen atom which, in its turn, leads to a shift in the 
band of the amino group in the shortwave direet ion.  
Consequently, the spec t rum of an atrane must be shifted 
in the shortwave direct ion as compared with the spec-  
t rum of f r ee  t r ie thylamine,  in which the unshared e l ec -  
tron pair  of the ni trogen atom is f ree .  

The formation of the M - -  N bond may affect the ab-  
sorption of the group of the M-atom. Most frequently,  
the band of the group of the M-atom is shifted in the 
long-wave direct ion,  since the density of the electron 
cloud surrounding the M-a tom increases .  However,  
the band of the group of the M-a tom is unsuitable for  
observat ion,  and, therefore , ,  the hypothesis given above 
is somewhat provisional .  

The exper imental  resul t s  that we have obtained con-  
f i rm  the considerations expressed  above. The absorp-  
tion bands of the l - a lky l s i l a t r anes  are  shifted in the 
shortwave direct ion re la t ive  to the bands of t r i e th l am-  
ine. Thus, (see the spec t ra  of a number of s i la t ranes  

*For par t  XIX, see [1]. 

in the figure) the UV spec t ra  confirm the existence of a 
Si ~ N bond in the s i la t ranes .  
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UV spect ra  of the s i la t ranes  : 

1 - -  C 2 H ~ S i ( O C H : C H 2 ) 3 N ;  

2 - -  C H 3 C H 2 C H I S H O C H ~ C H . 9 ~ N ;  

3 - -  C _ , H ~ O S J ( O C H 2 C H ~ h N ;  

$ i 
4 -  ( C H 3 ) ~ C H O S i ( O C H ~ _ C H 2 ) a N ,  

solvent was water.  

Unfortunately, the spect ra  of 1--phenyl- and 1-ben-  

zyls i la t ranes  are unsuitable for  establishing the p res -  
ence of a Si ~ N bond in these compounds, since the 
strong bands of the benzene ring are superposed on the 
bands of the group of the N-atom and in te r fe re  with 
the i r  observation. 

The absorption bands of the 1-a lkylgermat ranes  are 
shifted in the shortwave direct ion re la t ive  to the bands 
of the t r ia lkylamines  to a sma l l e r  extent than in the 
case of the 1-alkyls i la t ranes .  This can be explained 
ei ther  by a lower s t rength of the Ge ~ N bond or  by the 
fact that the band of the group of the Ge atom is,  as a 
rule,  located in the shor t e r -wave  region than the band 
of the corresponding group of the Si atom. For  a defin- 
i t ive elucidation of the main cause of this phenomenon, 
we shall  study the UV absorption spectra  of RGe(OC2H~) 3 
and Ge(OC2Hs)4 
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