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Abstract 

FAB mass spectra of silatranes evidence in favour of stronger donor-acceptor interaction in 

condensed phase in comparison with that under electron impact (EI) conditions. In contrast to EI mass 

spectra not confirming the presence of donor-acceptor interaction in germatranes in gaseous phase, the 

character of FAB mass spectra displays such N + Ge interaction in these compounds in condensed 
phase. FAB mass spectra of silocanes are similar to those of silatranes and indicate the existence of 

N --) Si interaction in silocanes, if there is no bulky substituent at the nitrogen atom sterically hindering 

interaction between N and Si atoms. 

Introduction 

EI mass spectra of silatranes and of similar systems containing a N -+ Si 
coordinative bond have been investigated extensively [l]. On the other hand, only 
scarce data exist on FAB mass spectra for a few derivatives of silatranes [2] and 
homosilatranes [3]. 

FAB ionization mode, which does not require vaporization prior to ionization, 
has certain advantages in the analysis of polar substances, to which compounds 
containing an N + Si bond belong. We therefore investigated in detail FAB 
spectra of silatranes and their diethanolamine analogues, silocanes, in order to 
obtain information on donor-acceptor interaction in these molecules. We com- 
pared the FAB spectra of silatranes with those of some germatranes. Only a few 
FAB mass spectra of germatranes have been studied until now 121. 

Results and discussion 

FAB spectra of silatranes Ia-e maintain some characteristics of their EI 
spectra. 
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Similar tc! EI spectra. F’AH spectra contain the molecular ion 121 ol‘ IOU. or 
medium intensity (Table I ). the ion ( M K)’ being the maximal enc. ‘l‘hesc 

features are due to N m---f Si cfonor--acceptor interacticln. facitrtatinp the removal of 

the Si substitucnt and the tr:rnsformation of the coordinetiw bond int(, a ~wvalcnt 

one (formation of ion .A). 
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These peculiarities have been considerctl in tfctail in many investigations on El 

mass spectra of silatranes [ 13. 
In addition to these ions FAR spectra of la-c contain the cltlasi-molccul~~r inn 

M H and the ion with F~?,,;‘.z 150. ccwcsponding to the protcmatccl product oi 

silatranc solvdysis. trieth;mol;tmine I-IN ’ (C)-l .C’H .Oti) ;. ‘fhc iormation of the _ _ 
analogous ion. the product of homosilatranc solvolysis uith 1~1 : ihl. i\ dcscribcc! 

in de&iii in [3]. and the intensit!, of this peak is shown to 1~~. titycncicnt both on 

bombardment duration and on the R aubstitwnt at the Si :~tcm. 

FAB spectra of silatrancs ;trc generally similar to thns~ of liomosilatran~~ I.?] 

but there some diffcrcnces exist: 

( 1) In F3413 spectra of silatrancs k-c the fragment ions (>1‘ the corrcxponding 

trialk:molamines. characteristic (rf the spectra of homoail:~tr;~n~~. arc practically 

absent. To clucidatc the inflwncc of the matrix usctf (thiopllccl~ol irl the prc\cnt 

work. glycerol in [.;I) WC ha\c obtained the FAH qxctrum of Ic in gl!wrt~l :tntJ 

observed that the charnctcr of the hpcctrum is onl) slightly ri~?pcnrlc~nt or1 tfw 

matrix (Table 1 I: it agrees with the data in [3]. Most likc!y. the \wah~~r clrw>r 

acceptor interaction in homosil;itranes is raponsibie for the easier ~~IL~;I~:I~c of the 

homosilatranc ring in comparison u-ith that of silatrane. ‘1‘1~:s has been dcmc>n- 

stratecl previously by calcul;~~ir~n 01’ the hc;tt of formation of the N + Si honct from 

dipole moment data [3]. 

An [M -.~ I I] + ion peak with 5--37r’ I intensity is present in ICC spectra, which i\ 

rather raw for FAB spectra. The appearance of [ .+I ~- Fi] ’ h;~x been studied in 151: 

its presence &xx not dcpenci either on the choice of matrix or on the prescnw cjt 

heteroatoms or polar groups in the molecule, but it is the result t,l’ elcctrophilic 

attack 011 the hydrocarbon chain. The probability of [ .I ~- Hi pc;~L formatic~n I> 

increased statistically with t hc increase ill the number of c;lrhon :ltcwl,\ in the 
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, ,OCHK’CH, O(‘HR’<‘tl~ 

K-Si 
‘- \ 

NH 
‘\ > ,’ 

Ii- Si’ ‘:N H 

OC‘H -CR; “‘OCHRIClI ; 
_ . 

(C) (111 



/ 
OCH,CH, 

\ 1’. _&C-2 R_Si/ocHzCH2,+ 
R-Si\OCHR’CHZFN ,N=CH, 

OCHR’CH, ‘OCHR’CH2 

(1”) 

Scheme 2 

absence of donor-acceptor interaction in the gaseous phase: (a) by low stability of 
the molecular ion, (b) by the absence of substituent withdrawal from the Ge atom, 
(c> by a-cleavage at the nitrogen atom with consecutive elimination of 
molecules (R = H, C,H,). 

two CHRO 

/ 

OCH ,CH 2 

\ 
a-C,oH,-Ge(OCH,CH,),N H,C-Ge--- 

\ 
OCH&H,-/N 

(“1 
OCH(C,H,ICH, 

(“1) 

OCH,CH, 

/ \ 
cu-C,“H,--Ge -OCH2CH,- 

\ AN 
OCH,CH,CH, 

(VII) 

While the El spectra of germatranes differ considerably from those of silatranes 
owing to the presence of donor-acceptor interaction in silatranes and to the 
absence of this kind of interaction in germatranes, FAB spectra of germatranes 
have common characteristics with those of silatranes. In FAB spectra of V and VII 
there is no cr-cleavage, but substituent withdrawal from Ge takes place. The 
intensity of the corresponding ion is comparable to that of the quasi-molecular ion 
MH+. Apparently, the character of the FAB spectra points out the existence of 
weak donor-acceptor interaction in germatranes in condensed phase. The same 
results have been obtained using the NMR method 181. 

In contrast to the FAB spectra of V and VII, in the FAB spectra of compound 
VI, destruction of the cyclic system is observed, giving rise to the ions [MH - 
C,H,O]+ with m/z 266(7) and [MH - C,H,CH,CHO]+ with m/z 192(39). 
Fragmentation occurs similarly to the processes shown in Scheme 1. Apparently, 
the donor-acceptor N + Ge interaction is weakened owing to the substitution in 
the side chain of germatrane. 

Similar to silatranes l-IVY the FAB spectra of germatranes V-VII contain an 
intensive peak of the corresponding solvolysis product, protonated trialkanol- 
amine. 

FAB spectra of silatrane analogues, I-phenyl-2-azasilatrane (VIII) and l- 

phenyl-3,7-dimethyl-10,l I-benzosilatrane (IX), maintain the features characteristic 
of the FAB spectra of silatranes. In compound VIII, only the nitrogen-containing 



Experimental 

FAH mass spectra wcru obtained on an hE.1 mass spectrometer uith 311 lon 

Tech. l-‘AH 11 NF source ~homharding gas. argon: matrix liquid. 7-thioglyceroli. 
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The investigated compounds wcrc synthesized according to known methods: I. 

II [IO]; 111 [II]; IV /12.1.]1 v [14]; VI. VII [r,]; s [IS]. 

The new compound. l-~)henql-7-ar;:~siiatrane (VIII). n1.p. S?-W‘C’, M;IS obt:tincd 

in small yield hy 4. Lapsi~a i‘rom his(~-hytlroxyethyl~;~minouth~l:tmine and phc’nyl- 

tris(dimethylamino)silan~, 

‘fhc previously undcscribed I -phenyl-?.7-jimcthyl- 10.1 1 -hcn/osilatrane (IX. 111.1). 
I17-12X”c’, 5OY yield) W;IS synthcsizcd by I. Sleikba by intc>mction of ;\‘-bis(2-hy- 

dro?iypropyl)-o-~rrninophctl(,l with phen~ltriethouysilanc iia ahs~1llltc cttl~llli~l. 
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