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INTRODUCTION

It has been reported by Sommer and Evans! that isopropenvitrimethylsilane under-
goes an intramolecular rearrangement with concentrated sulfuric acid through an
a-carbonium ion intermediate to produce a feré-butylsilane derivative: theyv obtained,
on hvdrolysis of the reaction niixture, crvstals of feré-butvldimethylsilanol hemi-
hydrate.

Previous studies from this Laboratory have demonstrated that (chloromethyl)-
pentamethyldisilane undergoes intramolecular rearrangement to disilvlmethane deriv-
atives with an electrophilic reagent (aluminum chloride)? and also with a nucleo-
philic one (sodium ethoxide in ethy! alcohol)3. The phenomenon of intramolecular
rearrangement of silvl from silicon to carbon in organodisilanes has also been ob-
served with hexamethyldisilane, which readily undergoes rearrangement at 600> to
give tnmethyvi{dimethvlsilvlmethyl)silanes.

As an extension of the previous work we have now carried out the svnthesis of
isopropenylpentamethyldisilane (I), 1,2-diisopropenvitetramethyldisilane (II) and
1,3-diisopropenylhexamethyltrisilane (III), and their reactions with concentrated
sulfuric acid.

RESULTS AND DISCUSSION

Ali compounds reported here are listed with some of their physical constants in
Table 1.

Synthesis

Compound (I), (IT) and (I1I) were prepared by the reactions of isopropenyvimagnesium
bromide with chioropentamethyvldisilane, 1,2-dichlorotetramethyvldisilane and 1,3-
dichlorohexamethyltrisilane, respectively, in tetrahvdrofuran. Yields were higher
than So?, in all cases.

CH.= CiCH;)MzBr
_LH.=n.0MeBr

CHCH,1,SiSi{CH,}, CH. =C{CH,){CH,),SiSi{CHy); (I}

Cl(CH,),SiSHCH,1,Cl ——re=CCHIMEBe - py o C{CH,H(CH,),SiSICHLL.C{CH —=CH.  (11)

2CH, == CiCH.)M=Br
CH,, = C{CH,}{CH,),SiSi(CH,),Si(CH,),C(CH,) =CH, (I1I)

CH{CH,),SiSHCH,1, SH{CH,),Cl
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TABLE 1
SOME PHYSICAL CONSTANTS FOR ISOPROPENYL DERIVATIVES OF DISILANE AND
TRISILANE, AND THEIR REARRANGEMENT PRODUCTS
No Compound B.g. °Clmm ny d3°®
G g
(D) CH==(i‘,—~S{i—S*i-CH3 152 I1.451I7 0.7720
CH, CH; CH,
(%HJ CH,
(10} CH==(1:_—Sii_Sfi_—?=CH: 97-98 32 1.4750 0.803r1
CH, CH, CH, CH,
CH ClH (l:H
(LIL) CH.—C——-M-——M—-S;—C CH, 110°15 1.4953 0.8330
‘ !
CH, CH (.H_., (.HJ CHJ
CH (H:, LH
{1V} CH ——M——L-—~'§1—CH3 90,23 1.3398 0.8896
OH (.H, LH
CH CH, CH
Y CH, ——bl—-L ——:1—LH3 150 1.4256 0.86g0
v LH3 EH,
CHJ CH CH
(VI CH, S:——L ——-\x~£ H, 151 1.3080 0.9.421
£ CH, v
CH, CHy CHy =
(VI CH,— \1—( ——\1~ CH, 173 1.3459 o.8ooy
LH, LH LH
CH, (.H CH CH
(VI CH, bn——C—~b;——(. —CHy, 99 30 1.3340 0.9176
NEPOTER: tua
CH, CH,; CH, CH,
i
(IX) CH, SI—-({——SI—C CH, Q113 1.4507 ©.8826
1
(.H3 CH, ¥ CH,
CH3 CH, CH:, CH
(X) CHa—bl—(,—Qx——(..——CH 113/21 1.3722 0.8312

! i
¢H, CH, CH, CH,
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TABLE 1 (continued}

No. Compound B.p. °C[mm nP dz?

(lZH, CH, ('ZH, (;H_._

£X1) CH,—Sii—(;:—-Sii——(%-—Cﬂs 10032 1.4610 o.8120
H CH,H CH,
CH, CH_., CIH ?H CH,_,

(XIn CH,—:;:—~(KI——S,-——C-—<11-CH, 125713 1.4593 0-9713
F CH, CH, CH; F
CH, CH, (l:HJ CH; CH,

!

(XIIN) LH,-SI——(E-—-S:-——-—C-——SI—CH 14913 14870 ©.8733

CH, CH, CH, CH, CH,

CH3 (,:H CH, CHJ CH,
i
{(XIV) CH, Sx—-—(,-——\h—-C——'ix— -CH, 115.5/13 I.3410 1.0179
¥ CH, F CH, &

@ Reported also by Fritzand Grobe®.

Rzaciion of (I)

Compound (I) was found to react with concentrated sulfuric acid in the cola to give
the expected rearrangement products with the SIC{CH;}.Si grouping. Thus, hydro-
lvsis of the reaction mixture gave 2,3.3,4.4-pentamethyvi-2-hydroxy-2,y-disilapentane
{IV) as a viscous oil with a camphor-like odor in 68 25 vield, while treatment with am-~
monium hydrogen fluoride iielded z,3,3,4,4-pentamethyl-2-fluoro-z,4-disilapentane
(V) along with 2,3,3,4-tetramethyvl-2,4-difluoro-2, 1-disilapentane (VI). None of these
rearrangement products react with bromine, even on slight warming, thus indicating
complete disappearance of the silicon-silicon linkage and carbon—carbon double bond
present In the starting compound.

(I = H,80, —- [{HSO)CH,.SIiC{CH,,Si{CH,,

E.O
X HO{CH,),SiC{CH,,Si{CH 1, (IV}

TONHE- <  GrreEr v g
A FiCHSICICH LSI{CH,ly = FICH)LSICICH,),Si{CH,),F

(Vi (VI

The relative vields of (V) and (VI) depended upon the reaction temperature and the
quantity of concentrated sulfuric acid; at a lower temperature and with a smaller
gquantity of the acid, {V) was obtained in a higher vield. Undoubtedly the formation
of {VI} is the result of a well-known demethylation reaction of trimethylsilyl com-
pounds with concentrated sulfuric acid3.
A mixture of compound (V) and (VI) was treated with methyvlmagnesium
romide to give 2,2,3,3,4,4-hexamethyl-2,¢-disilapentane (VII).

CH MzBr
————————r .

{V) = (VI {CH,},SiC{CH,),Si{CH,), (VID}
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After this investigation had been completed. compound (VII) was reported by Fritz
and Grobe®, who obtained it as one of the reaction products of C1;SiCCl,SiCl; with
methylithium and with methylmagnesium chloride.

Reaction of (II)

The reaction of compound (II) with concentrated sulfuric acid followed by treatment
with ammonium hydrogen fluoride gave, on fractional distillation, two compounds:
(VI) in 22 9% yield and 2,3,3.4.5.5-hexamethyl-2,4-difluoro-2,4-disilahexane (VIII) in
55.7 % yield.

(iZH; CIH= C[H; C‘HQ ‘-;‘Ha ?Ha C!Ha GHs
CH3—|Si-—!C——?i——-(%——CH= CI—I,—S!_i——(l:—-(;,-— Si—CH,
F CH,F CH, ¥ CH,CH,F

(VIIY) (VIIIa)

Compound (VI) is a product resulting from a single intramolecular rearrangement
followed by cleavage, probably through a f-carbonium ion intermediate (B), of an
isopropenyl group from silicon.

- -

CH: CiH: }
(i1 j& i CH,= (l:_s‘;_s!x—-(‘: CH, :  HSO~
‘; CH,CH,CH,CH,y |

(IZH:, CH, CH,
—0 CH-_((,——Six——C—Sn—OSOH (A)
CH, CH, CH, CH,
P CH, CH, CH; :
HSO. | jreo - | & —~ 1 1
a) B9 . HSO CH. CH—~>1——-C-——SI1 OSOH {B)

CH, CH, CH, CH,

f""_'

XHEHE | B (CH,).SiC(CH,):Si(CH,).F -+ CH,CH=CH,

VD

Compound (VIII) is one of the two possible isomers which should result from an
«-carbonium ion intermediate (C). Another possible isomer corresponds to structure
(VIiia).

{— ?Ha (IH CH, ‘g
S0, 1. rearrangement -
[N _» HSO, CHa—(i,-—Sl—(‘:——Slx OSOH | ~~—xprpr— (V1D
l_ CH, CH, CH, CH,
<)

Good evidence for the proposed structure (VIII), but not (VIIla), is afforded by
the following facts. Only one of the two fluorine atoms in the molecule could be
replaced by a methyl group with relative ease through the Grignard reagent, and the
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product, 2,2,3,3,4,5,5-heptamethyl-2-fluoro-z,4-disilahexane, (IX), was found to be
fairly stable to hydrolysis. It was necessary to heat the reaction mixture at rco° for a
30-h period in order to effect further methyvlation of (IX) to give 2,2,3,3,4,4,5,5-0cta-
methyl-2,4-disilahexane, (X).

(VIID) _CEMEBr | opy ) SiC(CH,),SIF(CH,)C(CHy), (IX)

(1x) B0 (Cr ) SiC{CH,)SHCH)AC(CHy); ()
These findings indicate the presence of one sterically hindered silicon—fluorine bond.
An unzquivocal answer to the structure problem was available from a study of
the proton nuclear magnetic resonance spectra of the difluoride (VIII) and the di-
hyvdrnide 2,3,3.4,3.5-hexarnethyl-2, 1-disilahexane (XI), which was obtained in g35°;
yield frem compound (VIII) by reduction with lithium aluminum hyvdride.

CH, CH, CH, CH,
LiAiH ! - ! - -
v 22, CH-Si—C—Si—C—CH, (XI)
H CH,H CH,

In Fig. x is reproduced the NMR spectrum of compound (VIII). The two doublet
peaks (a} at 0.23 and (b} at 0.19 in & value, each with the coupling constant of 7.5 cps,
are assignable to F(CH,).S1— and F(CH,)Si{ structure, respectively. The signal (¢}
at 1.0z is assignable to (CH,),C—, and {d) at 1.16 is to (CH,).C{ structure. The areas
of (@) = (b), (c) and (d} are approximatelyv in the ratio 3:3:2, as expected.

(c}

e o :
CraCRa Cra Ty y
! { ] M4 H
e S e Qe ey I
Cra—$i—C —Si—C —CH, i
3 i 1 L H
T Oy B Qg i
e c

W
[1y)
(

Fig. 1. The NDMR specirum of 2,3,3.4,3.5-hexamethyi-2, ¢-ditleoro-2, g-disilahexane (VI

0

The NMR spectrum of the dihvdride (XI) shown in Fig. 2 is compatible with the
structure presented, i.c., the terminal silane hydrogen (a) splits into a septuplet
{& = 3.89, J == 3.5 cps) by six methy! hvdrogens (b) and the internal silane hydrogen
(d) splits into 2 quadruplet (3 = 3.53) by three methyl hydrogens (e). The peak (f) at

J. Orzanometal. Chen:., 2 (1954) 136145
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I.03 is again assignable to (CH,),C—and the peak (c) at 1.14 is to (CH,),C structure.
The areas of (a), (d), (b) + (&), (c) and (f) are approximately in the ratio 1:1:9:6:9,
as expected.

(o) (e} (f)
TR g
CH3—?‘|—$—?i—Cl:—CH3
H CHyH  CHj

@ (© @ (N (b,e)

(o) (d) (3] }
Ml
) SO
il
P 3 2 1 9
s(ppmy

Fig. 2. The NMR spectrum of 2,3,3,4,5,5-hexamethyl-2,4-disilahexane (XI).

Reaction of (II1)

It was found that compound (III) also readilv undergoes the intramolecular re-
arrangement with concentrated sulfuric acid in the cold to give, after treatment of
the resulting solution with ammonium hydrogen fluoride, the expected product
2,3.3,4,4.5.5,0-octamethvi-2,6-difluoro-z,4,6-trisilaheptane (XII} in 8So9; yield.
Compound (XII) was converted, by the Griﬂnard reaction, into 2,2,3,3,4,4.5,5,0,6~
decamethvl-2,4,6-trisilaheptane (XIII) in 66 95 vield

CH CH, CH, CEH CH,
(111 L_'_*i‘L . r_sx—c-—:,l_(.——sl—b (XII)
N < NHF.HF i 1
CH cu, (,H CH, CH,

SR (CH,),SiCCH,)1S1(CH,).C{CH,),SI{CHy)y  (X1IT)

Demethyvlation of compound (XIII) at 40°, followed by treatment with ammonium
hvdrogen fluoride, gave 2,3,3,4,5.5,6-heptamethyvi-2,4,6-trifluoro-z,4,6-trisilaheptane
(XIV) in 83.5 %, yvieid.

CrI:, CH:, (liH:, (!:Ha (2:H3

XIII - B0, . cH —m—c—cl_c—\n-crx XIV)
3
= NH,F-HF 1 i 1

L

¥ CH; F (,H I‘

It is noteworthy that the internal silicon—fluorine bond in (XIV) is too sterically
hindered to undergo hydrolysis under relatively mild conditions. Thus, only two of the
three fluorine atoms in the molecule could be back-titrated with 2.x N aqueous
solution of sodium hydroxide at room temperature, and all the three fluorine atoms
could be quantitatively displaced by OH groups only after a sample was heated at
about 50° for several hours in aqueous ethanol containing sodium hvdroxide.

J- Organometal. Chem., 2 (1964) 136-145
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EXPERIMENTAL

Boiling points are uncorrected. NMR spectra were obtained in carbon tetrachloride
solutions containing cyclohexane (Varian A-60, 6o Mc/sec). Chemical shifts are ex-
pressed in 3 value in ppm from internal tetramethylsilane. To obtain § value we have
taken 1.43 ppm as signal difference between cyclohexane and tetramethylsilane.

Chloropentamethyvldisilane?, 1,2-dichlorotetramethyldisilane? and 1,3-dichloro-
hexamethyltrisilane® were prepared as reported previously. Isopropenyl bromide was
made by the method of Brande and Evans®.

Synthesss of isopropenvipentamethyldisiiane (I), 1,2-diisopropenyltetramethyldisilane
{ZI} and 1,3-dissopropenylhexamethvitristlane (I11)

These compounds were prepared in essentiallv the same manner, from the corre-
sponding chlorosilanes and isopropenyvlmagnesium bromide. Yields and analytical
data ifor silicon content were as follows:

Compound Yield °, St found St caicd.
(I} CgH.pSis S1.5 32.18 32.58
(1) C, H..Si. So.5 23.20 23.31
{111} C . H. Siy 85.5 32.83 32.8;

The following detailed description of the svnthesis of compound (III) is repre-
sentative of the method used. A solution of isopropenyimagnesium bromide in tetra-
hydrofuran was prepared in a2 500-ml three-necked flask in the usual manner from 75 g
(0-62 mole) of isopropenyl bromide, 148 g (0.62 g-atom) of magnesivm turnings in
150 ml of dry tetrahydrefuran. To the stirred solution was added 58 g (0.23 mole) of
1,3-dichlorohexamethyvltrisilane with cooling. After completion of addition, the re-
action mixture was heated at 50-55° over a 2o0-h period. Then, the mixture was
hydrolyvzed with an aqucous solution of ammonium chloride and the organic layer was
separated. The aqueous layer was shaken with two 350-ml portions of ether, and the
ether extracts were combined with the above organic laver. It was washed and dried.
After evaporation of the solvent, the residual liquid was fractionally distilled in a
1.0 - 4o cm Stedman column to give 52 g (85.52; vield) of 1,3-diisopropenylhexa-
methylitrisilane, b.p. 110° at 15 mm.

Intramelecular rearrangesient of (1)

(a) Isolatiost of the product as 2,3,3,4,4-psuntancthyl-2-hydroxyv-2, f-distlapentane
(£77). To 100 g of concd. sulfuric acid stirred and cooled to ca. —S° was added gradually
20 g (0.116 mole) of compound (I) over a 30-min period. A slightly colored, homo-
geneous solution resulted. After stirring for an additional 4 h at room temperature,
the reaction mixture was poured onto 100 g of ice water over a 1-h period. The organic
laver was separated and the water laver was extracted with petroleum ether (b.p.
43~50°). These were combined, washed with sodium bicarbonate solution and dned
over potassium carbonate. After removing the solvent the residue was fractionally
distilled tec give 15 g (65 % yield) of 2,3,3,4,4-pentamethyl-z-hydroxy~-z,j-disilapen-
tane, b.p. go” at 23 mm. It is a colorless, viscous oil having a camphor-like odor
characteristic of trialkvlsilanols. (Found: Si, 29.45. CgH..0S51. caled.: Si, 29.50 %)

J- Orzaitcmetai_ Chem., 2 (1964) 136-I45
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An infrared spectrum of this compound exhibited the O-H absorption band. The
high purity of the compound is shown by the fact that a weighed sample gave the
theoretical volume of hvdrogen on slight warming with sodium in dry xylene. A
sample did not react with bromine at room temperature.

(b) Isclation of the products as 2,3,3.4.4-pentamethvl-2-fluoro-2,4-disilapentane (V)
and 2,3,3,4-tetramethyl-2,4-diflizoro-2,4-disilapentane (VI). To 180 g of concd. sulfuric
acid, stirred and cooled to 0°, was added dropwise 20 g (0.xz mole) of (I). After
stirting for .4 h, 13 g (0.23 mole) of dry pulverized ammonium hydrogen fluoride was
added, and stirring was continued for an additional 2 h. The organic layer which
resulted on standing, was separated and fractionated through a 1.0 < 40 cm Stedman
column to give the following two fractions: (1) slightly impure 2,3,3,4-tetramethyl-
2,4-difluoro-z,4-disilapentane (VI), b.p. 151°, 6.5 g (28.5 % vield) (Found: F, 19.15.
C,H,F.Si, caled.: F, 19.389%.) and (2) 2,3,3,4,4-pentamethvl-2-fluoro-2,4-disila-
pentane (V), b.p. 360°, 7 g (31 % vield). (Found: F, g.¢g8. CgH,,FSi, caled.: F, 9.3 %.)

In a second run the above experiment was repeated, but 26 g {0.15 mole) of (I)
was allowed to react with 130 g of concd. sulfuric acid at —15° and then to the
mixture was added 18 g (0.32 mole) of ammonium hvdrogen fluoride. Fractionation
of the organic laver gave 3 g (109, vield) of (VI) and 24 g (83 % vield) of (V).

2,2,3,3,4,4-Hexantethyvl-2, g-disilapentane (VII)

To a solution of methyvimagnesium bromide prepared from 13 g (0.54 g-atom) of
magnesium and methvi bromide in 20c ml of ether was added 35 g of a mixture of
compounds (V) and (VI), containing 11.5° of fluorine. When the addition was
complete the reaction mixture was heated to reflux for a ro-h period, and then worked
up in the usual wayv. Fractional distillation vielded 28 g of 2,2,3,3 4,4-hexamethyl-
2,3-disitapentane (VII), b.p. 79> at 3T mm, 178° at 760 mm (lit.5, b.p. 183°, nf*
I.4439). (Found: Si, 29.78. CgH,,Si, caled.: Si, 29.81 2;.)

Intramolecular rearrangement of r,2-diisopropenyiietramethyldisilane (I1)

To 140 g of concd. sulfuric acid stirred 2and cooled to —107 was added graduallv 30 g
(0.15 mole) of (II) over a 1.5-h period. A deep-vellow, homogeneous sclution resulted.
After an additional z-h stirring at 0°, 27 g (0.48 mole) of ammonium hydrogen
fluoride was added with stirring and cooling. The resulting organic layver was separated
and the sulfuric layver was extracted with petroleum ether (b.p. 43-50°). These were
combined and submitted to fractional distillation to give two fraction:, as foliows:
(1) 6.5 g (22 25 vield) of compound (VI)ina rea.:onablx pure state, b.p. 57° at 33 mm.
(Found: I, 19.36. C;H  F,Si, caled.: F, 19.38°9;.} and (2} =20 (“ 7% vield) of
2,3,3,4,5,s-hexameth_\'l-z,4—diﬁuoro—2,4.-disilahexane (VIII), b.p. 99° at 30 mm.
(Found: F, 16.07. C,H. F.51, caled.: F, 15.93 %.)

2,2,3,3.,4,5,5-Heptasnethvi-4-fluoro-2, g-distlahexane (IX)

To 0.46 mole of methylmagnesium bromide was added 36 g (0.15 mole) of compound
(VIII). The reaction mixture was allowed to stand overnight and after removing
ether, it was heated at 60-70° for a pericd of 2o h. Fractional distillation gave 31 g
(87 9% vield) of gas-chromatographically pure compound (IX). A weighed sample was
shaken with 30 ml of ethano! and 25 ml of 0.1\ sodium hydroxvde for a period of 30

J. Organometal  Chem., 2 (1964) 136-145
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min at room temperature and then titrated with 0.1V hydrochloric acid. The content
of fluorine thus obtained was onlv .4.59 %, whereas C,,H..FSi, requires 3.109; F.
A good analytical result (95 F, 7.91) was obtained when a similar mixture to that
above was heated to 40-50° for 30 min, allowed to stand for x h and then titrated
with o.1:V HCL

2,2,3.3,4.4.3,.5-Octamethyl-2, y-disilahexane (X)

To a Grignard reagent prepared from 3 g (0.I3 g-atom) of magnesium and 15 g of
methyl bromide was added 20 g (0.085 mole) of compound (IX). The ether was dis-
tilled ofi and the residual mass was heated 2t 100° over a period of 30 h. The mixture
was hyvdrolyzed and then worked up as usual to give 8 g of a forerun boiling over the
range of 104-x18° at 2xr mm and 8 g (41 % vield) of a pure sample of compound (X).
(Found: C, 62.33; H, 13.26; Si, 24.89. C,.H,S1., caled.: C, 62.51r; H, 13.12; Si,
24.37 9.} The forerun was shown bv gas-chromatographic analyvsis to consist of 27 95
of unchan"ed (IX), 49 % of compound (X) and 23 % of an unidentified :ubatance

2,3.3.4.3,.5-Hexametnyl-2 y-disilahexane (XI)

To a mixture of 1.9 g {0.05 mole) of lithium aluminum hyvdride with roo ml of ether
was added a solution of 12 g (0.05 mole} of compound (VIII) in 20 m! of ether with
stirring at room temperature. After addition was completed, the mixture was heated
to reflux over a period of 10 h. The product was separated by Soxhlet extraction and
then fractional distillation under nitrogen atmosphere to give 9.5 g (94 % vield) of
compound (XI), b.p. 100° at 32 mm. (Found: C, 50.51; H, 12.95. C,gH.s5i, caled.:
C, 59.31; H, 12.91°,.)

Intramolecular rearrangeent of (111)
In eszentially the same manner as that described in the rearrangement of compound
i1}, 38 g (0.15 mole) of (III) was allowed to react with ryo g of concd. sulfuric acid and
the reaction mixture was then treated with 20 g (0.35 mole) of nmmonium hydrogen
fluonde. Fractional distiilation of the resulting organic laver gave 35 g (So 95 vield) of
compound (XII}, b.p. 1257 at 13 mm. (Found: C, 45.46; H, IO 'q. F, 12.87; Si
28.3g6. CioH_  F,51; caled.: C, 48.59; H, 10.19; F, 12.81; Si, 25,41 9;5.)

A sample of this compound did not react with bromine on warming. Both
silicon-fluorine bonds of this compound were quantitativelv hydrolvzed by 0.1 ¥
aqueous solution of sodium hyvdroxide in the cold.

2,2,3,3.4.4.3,5,0,6-Decasizetiyl-2, g 6-1risilaheptase (NIIT)

To an ether solution containing 0.3 mole of methvimagnesium bromide there was
added 30 g (0.1 mole) of (XII) dissolved in 30 ml of dry ether. The reaction mixture
was heated to reflux for a r5-h period, and then hydrolvzed with dilute hydrochloric
actd. After 2 work-up In the usual manner, fractionation gave 27 g of a liquid, boeiling
over the range of r15-x226° at 6 mm. This product was found to contain a trace of
fluorine still bonded to silicon, but no hyvdroxyl groups were detected (from ihe
infra-red spectrumj in spite of the subjection to acidic hvdrolyvsis. Therefore, the
distillate was again treated with 0.2 mole of methvimagnesium bromide. The reaction
mixture was heated to So-go” with stirring for a .yo-h period after removing most of
the solvent. After a work-up in the usual way, fractional distiilation gave 19 g (66 %

J- Orgenometal. Chem., 2 {(1963) 136-135
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vield) of (XIII), b.p. 149 at 13 mm. (Found: C, 58.65; H, 12..47; Si, 29.12. C;,H,:Si,
caled.: C, 58.24; H, 12.57; Si, 29.19 %.)

2,3,3,4.5,5,0-Heptamethyl-2,4,6-trifluoro-2,4,6-trisilaheplane (XIV)

In a similar apparatus to that described previously for the preparation of fluoro-
pentamethvldisilane from hexamethyldisilane®, a mixture of 17.5 g (0.06 mole) of
compound (XIII) with 100 g of concentrated sulfuric acid was stirred vigorously at
40°. After 3.9 1 (theoryv 4.2 1) of methane was evolved, no further evolution of gas was
observed on additional stirring. To the resulting sulfuric acid solution was added, in
portions, ¥ g (0.2 mole) of drv ammonium hydrogen fluoride with stirring and
cooling. Separation of the organic layer was followed by fractional distillation to give
15.5 € (85.4 %5 yield) of (XIV), b.p. 115.5° at 13 mm.

It was analvzed for fluorine by the usual back-titration method after hydrolyvsis
with a 0.1.N¥ aqueous solution of sodium hydroxide at room temperature. The observed
percentage of fluorine (12.51) was in good agreement with the calculated value
(2.64), assuming that only two fluorine atoms were hydrolyzed. It was then found
that all the three fluorines could quantitatively be replaced when a sample was
heated to 50° for a 5-h period in an ethanolic solution of sodium hydroxide. (Found:
C, 14.48; H, g.16; F, 18.27; Si, 27.96. C;;H.,F3Si; caled.: C, 43.95; H, 9.05; IF, 18.96;
Si, 28.03 °;
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SUMMARY

Isopropenvipentamethyidisilane, 1,2-diisopropenvitetramethyvldisilane and 1,3-diiso-
propenviiiexamethyltrisilane were prepared by the reaction of isopropenylmagnesium
bromide with the corresponding chlorosilanes. It was found that all these compounds
readilyv undergo intramolecular rearrangement with concentrated sulfuric acid in the
cold to give, after treatment with ammonium hydrogen fluoride, fluorosilanes with
the SiC(CHj,).Si grouping as a framework of the molecule in good yields. An un-
ambiguous evidence for structure of the rearrangement product of 1,2-diisopropenyl-
tetramethvldisilane was afforded by the NMR spectra of this product and the di-
hydride derived from it.
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