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Concave-upward curves have been observed
for the Hammett equation for the reactions of
alkyl and acyl halides with nucleophilic reagents.?2
This type of relationship can best be explained by
postulating a change in mechanism or a gradual
change in the importance of the bond-making and
bond-breaking steps in the transition state of a
corcerted type mechanism.??

The significance of the concave-upward curve
obtained from the Taft equation (Fig. 2) cannot
readily be determined since the precision of the
o*-values is not well known. However, if the
concave-upward curve is significant, it could repre-
sent a gradual change from mechanism 1 to 2a or
from mechanism 2b to 2a in the case of the base-
catalyzed hydrolysis of the silicon-hydrogen bond.
This can be demonstrated by using a qualitative
free energy diagram (Fig. 3). Proceeding from
A to B wie the solid curve represents mechanism
1 and proceeding from B to A via the dashed curve
represents mechanism 2b. As the groups at-
tached to silicon are changed from electron-
withdrawing groups to electron-releasing groups, the
pentacovalent silicon intermediate which possesses
a negative charge on the silicon would be expected
to become less stable. When the free energy mini-
mum of the pentacovalent silicon intermediate
disappears, both mechanisms 1 and 2b would be-
come identical to 2a.

In the light of the above discussion, the mech-
anism observed would depend on the structure of

(22) H. H. Jaffé, Chem. Revs., 63, 237 (1953),
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the silane. If it can be assumed that silanes having
strained rings and strongly electron-withdrawing
groups proceed zia mechanism 1 by analogy with
the alkali-catalyzed hydrolysis of 1-methyl-1-
silacyclobutane and from the large positive p*-
value, the curve obtained would represent a gradual
change from mechanism 1 to 2a as electron-
withdrawing groups are replaced by electron-
releasing groups in the triorganosilanes.
Changing from mechanism 1 to 2a would be
expected to reduce the p*-value since a solvent
molecule becomes involved in the transition state
of the rate-determining step. The presence of a
solvent molecule in the transition state would re-
duce the negative charge on the silicon by partially
accepting the departing hydride ion. The transi-
tion state for mechanism 2a may be represented as??
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An iniproved method of preparation of Kipping's Compound (A) has been devised. The structure of this compound

has been shown to be octaphenylevclotetrasilane by the preparation of 1,4-dimethyloctaphenyltetrasilane from it.

This

latter compound was prepared by an independent route from methyldiphenylsilyllithium and sym-dichlorotetraphenyldi-

silane.

In addition, 1,4-dichlorodctaphenyltetrasilane, which was prepared by the direct ring opening of octaphenyl-

cyclotetrasilane, gave on reaction with phenyllithium the previously described decaphenyltetrasilane.

It was reported in a preliminary communication!@
that the compound designated Compound (A)
by Kipping,' isolated from the reaction of di-
chlorodiphenylsilane with sodium, was octaphenyl-
cyclotetrasilane. The structure assigned to Com-
pound (A) by Kipping contained two ‘‘tervalent
silicon atoms’’: —SiPh,y-SiPh, SiPh,-SiPh,—. 122 This
structure provided a reasonable explanation for
the high reactivity of the compound in free radical-
type reactions. For example, Compound (A)
reacted with one mole equivalent of iodine to give
1,4-di-iodo6etaphenyltetrasilane,'®  with atmos-
pheric oxygen or nitrobenzene to give siloxanes,?

(1) (a) H. Gilman, D. J. Peterson, A. W. Jarvie and H. J. 8. Wink-
ler, J. Am. Chem. Soc., 88, 2076 (1960); (b) F. S. Kipping and J. E.
Sands, J. Chem. Soc,, 118, 830 and 848 (1921).

(2) (a) F. S. Kipping, ibid., 138, 2590 and 2598 (1923); (b) F. S.
Kipping, sbid., 119, 848 (1921); (c) F. S. Kipping, ibid., 135, 2201
(1924); (d) F. S. Kipping, bid., 2978 (1927); (e) F. S. Kipping,
" Bakerian Lecture,” Proc. Roy. Soc. (London), 159A, 139 (1937).

and with certain halogenated solvents to give 1,4-
dihalo-octaphenyltetrasilanes. The analytical re-
sults showed that the compound was composed
of diphenylsilylene units and molecular weight
determinations indicated that four such units were
present. Two reactions of the di-iodo compound
confirmed the presence of four diphenylsilylene
units:
Ph; Ph: Ph: Phe
| | [xylene]
1Si—8i—Si—Sil +4- Na ——> (Ph,Si),
Pllg Phg Phg th
ISi——Si——Si——éiI + 2CHMgBr —> (PhsSi)y(CoHs):
Analytical data and molecular weight determina-
tions agreed with the structures shown for the 1,4-
di-iodo- and the 1,4-diethyloctaphenyltetrasilane.
Paramagnetic resonance measurements on the
solid Compound (A) as well as on its solution in tol-




1922

uene failed to give free radical resonance.® The
sensitivity for the detection of free radicals by this
method is of the order of 10 unpaired electrons.
It was hence concluded that the free radical-type
behavior of Compound (A) could be attributed to
the ready formation of such a biradical by a simple
homolytic cleavage of the strained octaphenyl-
cyclotetrasilane. It should be mentioned that the
carbon analog, octaphenylcyclobutane, has not
been prepared. '

Ring strain and the accompanying homolytic
cleavage to a biradical are probably contributing
factors to the instability of a perphenylated cyclo-
butane. It will be recalled that hexaphenyldisil-
ane in contrast to hexaphenylethane does not dis-
sociate into free radicals.*

The preparation of Compound (A) was ac-
complished by the reaction of dichlorodiphenyl-
silane with sodium in toluene or xylene according
to the procedure originally described by Kipping.1®
The low yields obtained by this procedure promoted
a search for an improved method of preparation.
It was found that dichlorodiphenylsilane reacted
with lithium in tetrahydrofuran to give improved
yields of Conipound (A) and various other prod-

ucts, currently under investigation. Improved
4Ph,SiCl, P11,Si—SiPh,
— | ] + 8LiCl
8Li1 Ph,Si—SiPrs

methods of isolation and purification of octaphenyl-
cyclotetrasilane were devised since the physical
data given in the original paper were insufficient,!®
It was reported by Kipping that Compound (A)
did not melt at 300°, and later it was stated to
melt at 335°. We have found that a sample ob-
tained by Soxhlet extraction with toluene melted
at 321-323°, preshrinkage occurred at 317° and
the melt was clear at 325°.°

A compound melting at 313-317° has been
obtained in these laboratories from the reaction of
dichlorodiphenylsilane with the stilbene-dilithium
adduct. This compound was tentatively identi-
fied as Compound (A).8

The linear di-iodo- and dichloroéctaphenyltetra-
silanes were prepared by the reaction of iodine and
tetrachloroethane, respectively.

Ph: Ph; Phy Phe
(1] oL

—————————> ISi—8i— Si—Sil

Ph,Si—SiPhy [benzene]
Ph,Si—SiPh, I"hz I"hg I"hz Ph,
e
[CLECCHCl,] ClSi—Si—Si—SiCl

Methyllithium reacted with 1,4-dichlorotcta-
phenyltetrasilane to give the corresponding 1,4-
dimethyl derivative. Another syntliesis of this
compound from octaphenylcyclotetrasilane was
achieved by reaction of lithium to form 1,4-di-
lithiogctaphenyltetrasilane which was subsequently

(3) J. H. Chaudet and Dr, W. D. Kennedy, of the Tennessee East-
man Co., performed the electron spin resonance measurements.

(4) H. Gilman and T. C. Wu, J. Am. Chem. Soc., 75, 3762 (1953),
and related papers from this Laboratory.

(5) The melting point determinations were made on a Mel-Temp.
capillary melting point apparatus set at 85 volts corresponding to a
heating rate of 2° per minute at 325°.

(8) M. V. George, D. Wittenberg and H. Gilman, J. Am. Chem, Soc.,
81, 361 (1959).
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treated with trimethyl phosphate. The silyllith-
ium content of the tetrahydrofuran solution of the
dilithio compound corresponded to the presence of
two equivalents of the silyllithium group per mole
of octaphenylcyclotetrasilaue.

An independent synthesis of this 1,4-diniethyl-
octaphenyltetrasilane by the coupling of sym-
dichlorotetraphenyldisilane’ with methyldiphenyl-
silyllithium, using a 1:2 molar ratio, confirmed
this structure.

thSi-——SiPllz Phg Pllz Pllz Pllz
[}
LiSi—Si—Si—SiLi

i {(CH,)iPOy]

[Li]
Ph,Si—SiPhy;  [THF]

i [CLLHCCHCL]

Phg Pl Phg Phg [CHle] }’)112 Ph., th th
D R e SNSRI A W A

Cl1S8i--8Si—Si—SiCl CH,;Si—S8i—S8i—SiCH,
‘1' Ph, Ph,

!
z C1Si—=SiCl

Ph, Ph. [THF! Ph,
f — !
CH;Si—SiCH; + 2Li 2CH;SITA

Similarly, phenyllithium reacted with 1,41-di-
chlorodctaphenyltetrasilane to give the known
decaphenyltetrasilane? The reactions involved
in the preparation of this compound® are shown

in the equations
th th Phg Phg P}lq I‘)hg I‘)hz }‘)112

|
2PhLi + CISi—8i—Si—SiCl —> PhSi—Si—Si—SiPh

[Na] }j\ [xylene]

i

Ph: Ph, Pi1; Pliy
| |

|
2PRSIK + 2CISICI —> 2PSI—SiCI

During the early studies of polysilanes a method
was devised for the quantitative determination of
silicon-silicon bonds.’® This method involves the
measurement of the volume of hydrogen liberated
on basic hydrolysis. We have found that wet
. [piperidine] . .
R;Si—S8iRs + H O ——————> R;3Si—0-—SiR; + H.
piperidine is the preferred medium in which to
perform this hydrolysis. It is a base of sufficient
strength to accomplish the quantitative cleavage
of the silicon-silicon bond and has the added ad-
vantage of being a good solvent for most of the
compounds studied. In the present study this
method® was used extensively for the elucidation
of the structures of the various polysilanes pre-
pared herein., We shall report separately on the
structure of Kipping’s “Compound C,” as well as
on the reaction of phenyltrichlorosilane with vari-
ous metals.

Experimental®

Octaphenylcyclotetrasilane. A. From Dichlorodiphenyl-
silane and Sodium.—To a three-necked flask equipped with

(7) H. J. S. Winkler and H. Gilman, J. Org. Chem., 26, in press
(1961).

(8) H. Gilman, T. C. Wu, H. A. Hartzfeld, G. A. Guter, A. G.
Smith, J, J. Goodman and S, H. Eidt, J. Am. Chem. Soc., 74, 560
(1952).

(9) All melting points are uncorrected and were taken as described
in ref. 5. All reactions involving organometallic compounds were
carried out in an atmosphere of dry, oxygen-free nitrogen.
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a reflux condenser topped by a nitrogen inlet, a stirrer and
an addition funnel was added 700 ml. of toluene and 35.8
g. (1.55 g. atoms) of finely cut sodium. Heat was applied
until the sodium melted., After removing the heat, 180
g. (0.71 mole) of dichlorodiphenylsilane was added at a rate
sufficient to maintain gentle reflux. Shortly after the start
of the addition a blue insoluble solid formed and increased
in concentration during the course of the reaction.

Subsequent to the complete addition, the reaction mixture
was allowed to cool to room temperature, To destroy any
excess sodium and to remove the inorganic materials the
mixture was poured into ethanol, filtered and washed
thoroughly with water. The finely divided solid was then
dried by washing with ethanol.

Attempts to purify the insoluble solid with several hot
solvents failed. Recrystallization from tetralin yielded 13.6
g. (10.6%) of octaphenylcyclotetrasilane, m.p. 313-316°.

The organic layer was separated from the original filtrate
and dried over sodium sulfate., During a 24-hour period
7.5 g. (5.7%) of Compound (B), dodecaphenylcyclohexa-
silane, crystallized, m.p. 426-430° after a recrystallization
from benzene—petroleum ether (b.p. 60-70°). Repeated
attenipts to obtain more Compound (A) or Compound
(B) from the mother liquors were unsuccessful due to the
presence of large amounts of diphenylsilylene polymers.

B. From Dichlorodiphenylsilane and Lithium.—A solu-
tion of 214 g. (0.85 mole) of dichlorodiphenylsilane in 325
ml. of tetrahydrofuran was added rapidly with stirring
to 11.8 g. (1.70 g. atoms) of finely cut lithium wire. Dur-
ing the addition a white cloudiness appeared in the solution
and the solvent refluxed mildly. As the reaction proceeded
the white solid, octaphenylcyclotetrasilane, separated and
the lithium was slowly consumed. After 24 hours the re-
action was complete as evidenced by complete disappearance
of the lithium. The reaction mixture was then a deep
cream color, possibly due to the presence of small amounts
of silyllithium compounds in the mixture. The insoluble
octaphenylcyclotetrasilane was filtered from the tetra-
hydrofuran solution, washed with 3 X 150 ml. of hot ben-
zene, 2 X 100 1nl. of ethyl alcohol and 3 X 200 ml. of hot
water. The benzene extracts were kept separate for the
isolation of Compound (B). After drying, the crude ma-
terial weighed 40 g. (39%), m.p.280-305°. The crude prod-
uct was placed in a Soxhlet thimble and continuously ex-
tracted with toluene for 24 hours in an apparatus equipped
with a heating tape at the section holding the thimble.
There was obtained 16 g. of pure octaphenylcyclotetrasilane,
m.p. 321-323°, preshrinkage at 317° and the melt was clear
at 325°.6 After an additional 24 hours of extraction, another
14 g. of pure Compound (A) was collected. The total
vield of Compound (A) was 30 g. (18.4%).

Anal. Caled. for [(CsHs)aSils, CusHyoSla: C, 79.09; H,
5.53; Si, 15.37; mol. wt., 728; hydrogen value (1 Si-Si
bond per (CeHs),Si), 123 mg./g. Found: C, 79.13; H,
5.48; Si, 15.28, 15.27; mol. wt. (perylene method),?
707,758; hydrogen value, 128, 126.

Preparation of 1,4-Dichlorogctaphenyltetrasilane.—To
5.3 g. (0.0073 mole) of octaphenylcyclotetrasilane was added
30 ml. of tetrachloroethane. On heating, the octaphenyl-
cyclotetrasilane dissolved. The solution was heated at re-
flux temperature for 30 minutes. A yellow solid residue
remained after removal of the solvent. This was washed
twice with petroleum ether (b.p. 60-70°) and 4.5 g. (77%)
of solid, m.p. 178-180°, was obtained. Recrystallization
from benzene-petroleum ether (b.p. 60-70°) raised the melt-
ing point to 182-183°.

Anal. Caled. for CuHySiiCle: C, 72.25; H, 5.01; Si,
14.02; Cl, 8.94; hydrogen value, 84.15. Found: C,
72.26, 72.09; H, 4.81, 4.74; Si, 13.78, 13.94; Cl, 9.20,
9.41; hydrogen value (moist piperidine), 83.02, 83.20.

. Preparation of 1,4-Di-iododctaphenyltetrasilane.—To a
stirred suspension of 4 g. (0.0055 mole) of octaphenyl-
cyclotetrasilane in 30 ml. of benzene was added 1.4 g.
(O:Oll g. atom) of jodine. The temperature was main-
tained at approximately 60° throughout the addition. After
addition was complete the mixture was stirred for 15 minutes
until the brown color of the iodine had completely disap-
peared. Removal of the benzene left a white solid residue.
This was dissolved in chloroform, and diethyl ether was
added which caused the precipitation of a white crystalline

(10) G. Wittig and G, Lehmann, Ber., 90, 875 (1957).
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solid. The solid was filtered off and washed twice with
ether. There was obtained 3 g. (55%) of a product melting
at 274-276°, Recrystallization from benzene—diethyl ether
did not improve the melting point. The di-iodo com-
pound decomposed rapidly in solution and the solid material
turned vellow after several hours, even in the absence of
air and moisture.

Anal. Caled. for CuHeSids: C, 58.52; H, 4.08: Si,
11.42. Found: C, 59.80, 59.88; H, 4.33, 4.50; Si, 11.42,
11.50.

Both the carbon and the hydrogen analyses show that
there was considerable loss of iodine before the compound
was analyzed, whereas this was not the case for the silicon
analysis which was performed immediately after the com-
pound had been purified.

Preparation of 1,4-Dimethyloctaphenyltetrasilane. A.
From 1,4-Dichlorobctaphenyltetrasilane and Methyllith-
ium.—An ether solution containing 0.019 mole of methyl-
lithium was added dropwise to a suspension of 5 g. (0.0063
mole) of 1,4-dichloroctaphenyltetrasilane in 30 ml. of
ether. After 3 hours stirring at room temperature the re-
action mixture was hyvdrolyzed by addition to 250 ml. of
0.1 N hydrochloric acid. The aqueous layer was extracted
with ether and the organic layers combined and dried. Re-
moval of the ether left a white oil which solidified on treat-
ment with petroleum ether (b.p. 60-70°). The solid was
filtered from the petroleum ether and there was obtained
3 g. (63%) of a product, m.p. 196-202°. Several recrystal-
lizations from benzene~petroleum ether (b.p. 60-70°)
and from benzene—ethanol raised the melting point to 220-
222°, A mixed melting point with an authentic sample of
1,4-dimethyloctaphenyltetrasilane (see B below) was not
depressed.

B. From 1,4-Dilithiodctaphenyltetrasilane and Trimethyl
Phosphate.—To a three-necked flask, equipped with a
stirrer, an addition funnel and a nitrogen inlet, was added
7.8 g. (0.0107 mole) of octaphenylcyclotetrasilane and an
excess of finely cut lithium wire. Stirring was started and
a small amount of tetrahydrofuran (ce. 5 ml.) was added.

Initiation of the cleavage was observed within 5 minutes
as evidenced by the formation of a yellow color, When the
color became deep yellow, the remaining portion (16 ml.) of
tetrahydrofuran was added. As the cleavage progressed,
the color changed from yellow to red and the insoluble
Compound (A) disappeared. Subsequent to 3 hours of
stirring, the solution of the silylmetallic compound was
filtered through glass wool into an addition funnel, An
aliquot of the solution was removed and was shown to
contain two equivalents of silyllithium compound per mole
of octaphenylcyclotetrasilane present at the beginning;
the method of analysis used was a modification of the
method used by Ziegler and co-workers for the estimation
of organo-alkali metal compounds.l

The solution was then added slowly to an excess of tri-
methyl phosphate dissolved in tetrahydrofuran. Follow-
ing an immediate reaction, the mixture was hydrolyzed
with dilute acid. The organic layer was separated, dried
over sodium sulfate and the solvent removed by distillation.
The ensuing oil was chromatographed on alumina. Petro-
leum ether (b.p. 60-70°) eluted 2.85 g. (27%) of 1,4-di-
methyloctaphenyltetrasilane. This compound melted at
217-219° following a recrystallization from a mixture of
benzene and petroleum ether (b.p. 60-70°). A mixed
melting point with the sample prepared by the procedure
described immediately above was not depressed. Further
elution of the column with various solvents produced oils
which did not crystallize.

C. From Methyldiphenylsilyllithium and sym-Dichloro-
tetraphenyldisilane.—Methyldiphenylsilyllithium was pre-
pared in tetrahydrofuran according to a published pro-
cedure.l? The solution was analyzed for silyllithium content
by the #-butyl bromide method.l® The solution was found
to be 0.40 M in silyllithium after it had been decanted
through glass wool into an addition funnel. The funnel
was placed in a three-necked flask equipped with a stirrer
and a nitrogen inlet. In the fask was placed 3.0 g. of sym-
dichlorotetraphenyldisilane’ (0.0069 mole) and 4(' ml. of

(11) K. Ziegler, F. Créssmann, H, Kleiner and O. Schafer, Ann.,
473, 31 (1929); see, also, H. Gilman, R. A, Klein, and H. J. S. V’inkler,
J. Org. Chem., 28, in press (1961),

(12) H, Gilman and G. D. Lichtenwalter, J. Am. Chem. Soc., 80, 608
(1958).
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tetrahvdrofuran. The reaction flask was placed in ice-
water and 37 ml. (containing 0.015 mole) of the methyl-
diphenylsilyllithium solution was added dropwise within
10 minutes. The dark color of the silyllithium compound
was discharged immediately on addition to the solution of
the chlorosilane. A slight deepening in color of the re-
action mixture was noticed during the addition of the last
few milliliters of silyllithium reagent. This was evidence
for the slight excess of silyllithium present. Color Test
132 was positive immediately after addition, but stirring for
1 hour gave a negative Color Test. The solution was al-
lowed to stand for 16 hours and then poured into 100 ml.
of 1.0 N hydrochloric acid. The aqueous layer was ex-
tracted with ether and the organic layers were combined
and dried over magnesium sulfate. The solvents were re-
moved and 25 ml., of petroleum ether (b.p. 60-70°) was
added. A precipitate separated which on recrystallization
from cyclohexane—petroleum ether (b.p. 60-70°; 1:1)
vielded 1.5 g. (29%) of a white solid melting at 216-217°,
Further recrystallization from a 2:1 mixture of acetone—
chloroform gave a product melting at 222-223°. This
solid was shown to be identical with the samples prepared
in A and B above. The identity was established by the
method of mixed melting points and superimposability of
their infrared spectra.

Anal. Caled. for CgpHgSiy: C, 79.09; H, 6.11; $Si,
14.8; hydrogen value, 89.0 (ml. at S.T.P./g. of compd.).

(13) H. Gilman and F. Schulze, J. Am. Chem. Soc., 47, 2002 (1925).
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Found: C, 79.16, 79.11; H, 6.41, 6.24; Si, 14.85, 14.72;
hydrogen value, 89.8, 88.5 (the hvdrogen values given
in the )preliminary communication' were ot corrected to
S.T.P.).

Preparation of Decaphenyltetrasilane.—A solution of
0.02 mole of phenyllithium in 20 ml. of diethyl ether was
added dropwise to 5.7 g. (0.0072 mole) of 1,4-dichloro-
octaphenyltetrasilane suspended in 30 ml. of diethyl ether.
The reaction mixture was stirred for 24 hours then hy-
drolyzed by addition to 300 ml. of 0.1 N hydrochloric
acid. Ether was added and the insoluble material was
filtered off to yield 2.8 g. (449%,) of a product, m.p. 280-
315°. After recrystallization from benzene—ethanol, ethyl
acetate-ethanol, and benzene-petroleum ether (b.p. 60-70°)
the product melted at 358-360°. A mixed melting point
with an authentic sample of decaphenyltetrasilane® was not
depressed.
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Organoboron Compounds. XIII. Steric Inhibition of Disproportionation and
Isomerization Mechanism Studies on Unsymmetrical Trialkylboranes®?

By Patrick A. McCUSKER, JosepPH V. Marra aND G. F. HENNION
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Steric inhibition of disproportionation by i-butyl groups in unsymmetrical trialkylboranes is shown to be general while
isobutyl groups do not inhibit disproportionation. Thermal isomerization of -butyl to isobutyl groups is followed by rapid
disproportionation, Isolation of isobutylene from the reaction of t-butylmagnesium chloride with boron fluoride and the
effect of excess foreign olefin on the reaction indicate that isomerization occurs as an essential feature of the Grignard alkyla-
tion. Alkylation isomerization appears to proceed through reduction by the Grignard reagent and recombination of the
olefin and alkyl boron hydride formed. Thermal isomerization may follow a different course. Two ¢-butyl groups survive
alkylation isomerization when the third group is a normal alkyl group. When the third group is 8-branched only one ¢-
butyl group is retained, the second being isomerized to isobutyl. Excess olefin has no effect on the reaction of isobutylmag-
nesium bromide with boron fluoride. A trialkylborane with one ¢-butyl group exchanges alkyl groups with a Grignard

reagent; when two f-butyl groups are present no exchange occurs.

The first reported attempt® to prepare an un-
symmetrical triorganoborane resulted in the iso-
lation of the symmetrical compounds only. In
other more recent reports*—® the preparation of a
number of unsymmetrical trialkylboranes has been
described, but the compounds apparently were not
subjected to efficient fractional distillation. When
careful fractional distillation of the unsymmetrical
trialkylboranes was attempted,” complete dispro-
pi)rtionation to the symmetrical compounds took
place.

(1) Previous paper, P. A, McCusker and S. M. L. Kilzer, J. 4m.
Chem. Soc., 83, 372 (1960).

(2) Contribution from the Radiation Laboratory operated by the
University of Notre Dame and supported in part under Atomic Energy
Commission Contract AT-(11-1)-38. From the doctoral dissertation
of Joseph V. Marra, 1959,

(3) E. Krause and P, Nobbe, Ber., 64B, 2112 (1931).

(4) R, W. Auten and C. W. Kraus, J. Am. Chem. Soc., T4, 3398
(1952).

(5) J. C. Perrine and R. N. Keller, ib¢d., 80, 1823 (1958).

(6) 8. L. Clark and J. R. Jones, Abstracts 133rd Meeting, American
Chemical Society, April, 1958, p. 34L.

(7) B. M. Mikhailov and T, A. Shchegoleva, Dokledy Akuad. Nauk
S.5.5.R., 108, 481 (1956).

In this Laboratory® it has been observed that /-
butyldiisobutylborane could be obtained and puri-
fied by thorough fractional distillation with no dis-
proportionation. This result suggested that a i-
butyl group attached to boron could offer steric
interference to the disproportionation mechanism
involving a bridged dimer.®!® Further studies
bearing on the generality of steric inhibition of the
disproportionation reaction have now been carried
out.

Reaction of ¢-butylmagnesium chloride with
boron compounds results in partial or complete
isomerization of the i{-butyl groups to isobutyl
groups at low temperature. Results of somse
studies bearing on the mechanism previously pro-
posed for low temperature isomerization during the
preparative reaction are reported herein. Pre-

(8 G. F. Hennion, P. A. McCusker and A, J. Rutkowski, J. 4m.
Chem. Soc., 80, 617 (1958).

(9) G. F. Hennion, P. A. McCusker, E. C, Ashby and A, J. Rut-
kowski, ibid., 79, 5190 (1957).

(10) T. D. Parsons, M. B. Silverman and D. M. Ritter, ibid., T6,
1714 (1954); 79, 5091 (1957),



