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summary. 

The synthesis and properties of compounds of the general formula: -’ : 

(where R = alkyl or phenyl and M = Si or, Ge) are described and the mass spectra 
of these compounds are discussed. 

There is considerable interest in utilizing the interaction of dihydric alco- 
hols and organosilicon compounds to form cyclic. organosilanes. Unlike the zma- 
logous synthesis of cyclic organoboranes, by the interaction of a dicbloroborane 
with a dibydric alcohol, the reactions of dichlorosilanes are not so predictable. 
For example, the reaction of dichlorodimethylsilane and 1,3-propanediol results 
in the formation of a polymer and no cyclic compound I. However, the exis- 
tence of compound I has been demonstrated. The reaction between diethoxy- 
dimethylsilane and 1,3-propanediol, in the presence of an acid catalyst, resulted 
in the formation of 2,2dimethyl-1,3,2dioxz@linan (I) [I]. 
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I& have recently been engaged ‘on a-study of or&&oboron deiiv&i$&s .tif ; :’ .: r:- 

o-hydroxybenzyl. alcohol..[2f &d ,have- now .extended the&. +&lie&to bet.ero~~ -. 
cyclic de&@+~ tif_silicon and~germaniuml .‘. _ : 
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The general method of synthesis of the silicon. a& ~g&na.ni&n de&&ves~ -. Y 
was by the reaction. of ii-hydroxybenzyl al&ho1 with, the. corresp~~~~g:dr~- 

-da&e or dichlorogermane- in the presence of a tertiary base ‘(In the absetice ‘: ’ : 

of a-t&i&base only,a polymeric material was obtained:). 
:. 

..: .‘.:I -;~‘-, 
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R2MCI, - 2 Et3N l ’ 'HCI 

R=-Ph,Me;M=Si .. 
R=Ph,Bu;M=Ge 

All four compounds were mobile liquids, the diphenylgeimane derivative 
solidified on standing at room temperature; and found by mass spectrometry 
to be monomeric in the gaseous phase. 

Mass spectra 

We have been interested in mass spectral fragmen+ations of organoboranes 
for some time espe&lly in the electron-impact-induced rearrangement processes 
of phenyl organoboranes, containing PhBOCH* groupings, which yield hydro- 
carbon (mainly tropylium) ions [ 33 _ We were therefore surprised to find that 
the yield of tropylium ions from 2-phenyl-1,3,2-dioxabenzo[d] borinan was less 
than 1% (compared to the base peak) and this was the first example of a corn-- 
pound which contains a PhBOCHz grouping where this process is not significant 
121. It seemed therefore of interest to study the corresponding silicon and ger- 
manium tiompounds. Table 1 lists the ions of interest in the mass spectra of the 
o-hydroxybenzyl alcohol derivatives of silicon and germanium. Also included 
for comparison are details for the corresponding boron compound. To give 
some idea of the fragmentation processes these are given in full (Figs. 1 and 2) 
for the diphenyl- and dimethyl-silane compounds. Those for the.germane deriva- 
tives were very similar. Only peaks of greater than 5% (compared to the base 
peak) are included. 

In the phenyl compounds a loss of Phz MO to give an ion m/e 106; which 
then fragmented in an analogous way to that for the corresponding ion in .. 
o-hydroxyben&yl alcohol, was observed; The. tropylium ion, .che.cked by pre_cise : 
mass measurement, obtained hy an electron-impact-induced rearrangement pro&s, 
was observeclin each case and this process appears to be of more significance than 
in the corresponding organoborane. 
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m/e 105 

.: m/e 165. 
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Rg. 1. -posed &agmentati?n .&&tern f&r 2,~-diph~yl-1.3.2_dioxabenzotdj~. o Co&&d by pr+. 
tie mass measurement. b m/e 105 peak.was confi&ned by precise mass measurement to.be a mixture of 
both Ph5-i and C7C50. :.. ~. 
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$e major ion of hkportance is that due to m/e P-l. With the exception 
o%&e diphenylsilyL.compotid, this i&n was found to be the base peak, and with the 
kxce&on 6f,.tie di-n-bqtylgermyl compomd a doubly charged ion ass&iated-- 
:with: *tie1 ion as @~&wd, althoqh of less th? 1%i@.ez@y ‘compared 
~til5~ for.the;,organobor&ne compdmid. : _. I 

:I i Thig ,$roygl$ ;su&ests that thtiP-%f ions (A) have consic@rable~stabili& which. 
-&&Id $kiQ b&due top,+= bon&g-& partial deiocalisation ofthi? lone’& on 
~~,i+&@.iit&%i$i d ‘qrbi@_@ s&&i bCgeGna&m thus giving (A) pseudo- 
ko+$ic~.chzu@er. 
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m. 2. noposed fragmentation pattern for 2.2-dimethyb1.3.2~oxabenzo[dlsilinan. a Confirmed by Pm- 
ci,q< mass d%&mination. 

Ex~erimti~- 

Generbl proceduties 

, O,JF a I I ‘R 

\ 400’ 
Cl-i 

AU solve& ‘were dried over sodium wire and distilled before use: Mass 
spectra were recorded, using an A.E.I. MS 902 mass spectibmeter, at ‘7O.eV. The 
source~was maintained at 170” and the compounds were inlxoductid as neat 
Ii@ids using .an unheated direct-insertion probe. The usu& precautions tier3 
taken & iq usual for a&sensitive starting materials and p+ucts. .@I analyses 
were determined by Weiler and Strauss of Oxford.. -- : 

Preparatioti of 2,2-dimkthyl-1,3,2-dio&benzo[d]silinan 
o-Kydroxy~~yl aIc&hol f&Q1 g,-0.02 M) in benzene (25 ml) was slowly 

a&led to di&l~r@im$hyl.&ne .(3.!8. g, -,O.?z& M) in exqen+._(Zj ml) $$o~~ 
temperature; Excess &i+hyl$i$ne-:w+ then ad$ed. After a.Uo*g tI+:rqxtur@, : 
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‘. to .-stand at rook &npe&&~ for two hours the insoluble triethylamine hydro- 
chlo~~~‘was fil&&& off &d the IX&%, &t&r r&mod of-the b&z&e.tider 

: yactiuq afforded‘Z;2_dirn&~yl-l,3,2;dio%aben&[d] si&an (3.35 g, 77%).b.p. 
‘- 52--54°/0.05 mm,.ng 1.5119. (Found: C, 59.54; H,~6.94. Mel; wL180. 

C, HI2 02 Sf &cd.: C, 60.01; H, 6.66%. Mol. wt. 180.) : - 
-. The-reaction was repeated without the addition of. the triethylamine. After 
r&i-g f&r 24 h the solvent was removed leaving an intr&tible polymer 

Prep&ration of -2,2-diphenyl-1,3,2Tdioxaben~o[d]siiinak 
A benzene solution, 25 ml, of c?:hydroxybenzyl alcohol (3.0 g, d.Ol1M) 

and excess triethylanitie was slowly .added to~dichlorodiphenylsiti~ (1.47 g, ’ 
0.01 iI?) in benzene (20 ml). The mixture was refluxed.for two hours after 
which the insoluble amine hydrochloride was f’iltered off. After removal of the 
solvent, the residue, on distillation afforded 2,2-diphenyl-1,3,Zdioxabenzo[d] - 
silinan (2.57 g, 71.3%), b.p., 166-168”/0.05 mm, ng 1.6043. (Found: 
C, 74.94; H, 5.39. Mol. wt. 304. C19H1602Si calcd.: C, 75.00;H, 5.26%Mol. 
wt. 304.) 

The reaction between silicon tetrachloride and o-hydroxybenzyl alcohol 
under-the above conditions resulted in the formation of an intractible polymer 
which did not melt below 250”. 

Prepamtion of 2,2-di-n-butyl-1,3,2-dioxabenzo[d]germinan 
A benzene solution of o-hydroxybenzyl alcohol (2.4 g, 0.01 M) and excess 

triethylamine was slowly added to dibutyldichlorogermane (5 g, 0.01 M) in 
benzene (25 .ml) at room temperature. The mixture was refluxed for 30 min 
after which the insoluble triethylamine hydrochloride was filtered off. Aft+- re- 
movai of the solvent the residue on distillation afforded 2,2-c%-ti-butyl-1,3,2-c%- 
oxabenzo[d]germinan (5.40 g, 90.1%), b-p., 122--126”/0.1 mm, ng 1.5193. 
(Found: C, 58.60; H, 7.80. Mol. wt. 308, Cl5 HZ402Ge c&d.: C, 58.34; 
H, 7.77%, Mol. wt. 308.) 

Preparation of 2,2-diphenyl-1,3,2-dioxabenzo[d]germinan 
A benzene solution of o-hydroxybenzyl alcohol (1.25 g, 0.01 IV) and ex- 

cess triethylamine was slowly added to dichlorodiphenylgermane (3.0 g, 
0.01 III) in benzene (25 ml) at room temperature. The mixture was refluxed 
for 30 min after which the insoluble aminohydrochloride was filtered off. On 
removal of the solvent, under redyced pressure, the residue on distillation af- 
forded 2,2-diphenyl-1,3,2-diozabenzoCd] germinan (2.51 g, 71.5%), b-p., 182- 
186”/0 1 mm, IZ*~ 1.6200. (Found: C, 65.18; H, 4.61. Mol. wt., 348. 
C19H16-02 Ge c&d.: C, 65.51; H, 4.59%. Mol. wt. 348.) 

A&no Fledgeme& 
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We t&nk Mr. R. Turner for recording the mass spectra. 

References. 

1 ,tii.H. &i&k a& CA_ Biukhard, J. Amer. Cheri Sot.. 69 <1947).2689. -. ._, 
2 R.H. Qqzg and M. Nizery. J. Chem. Sot. IXton l%ns.,.<19.73) in press. 
3 %I% C&g, a, Iawioh and J.F.J. Todd, J. @hem. sdc, Ekaltozi Tchs.. <1972) 878. 

: 

:- 


