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TABLE II
Hyproxy-THIO ACIDS

Neut.
Equiv.

Acid Caled. Found M.P.

6-Hydroxy-6-( 5-hexadecyl-2-

thienyl)hexanoic acid® 438.7 438.0 84-85
4-Hydroxy-4-(5-hexadecyl-2-
thienyl)butyric acid® 410.7 410.1 78-79
10-Bydroxy-10-(5-octadecyl-2-
thienyl)decanoic acid . 5229 523.1 68-69
10-Hydroxy-10-(5-dodecyl-2-
thienyl)decanoic acid 437.7 438.9 31-32°

¢ Anal. Caled. for C:sHy0,8: C, 71.18; H, 10.57; 8, 7.29.
Found: C, 71.30; H, 10.41; 8, 7.13. ? Product obtained
as lactone which was converted to free acid. ¢ Crystallized
very slowly.

Desulfurization.?

TABLE ITI
DEsULFURIZATION OF DERIVATIVES
Derivative ITT Product
R n Acid % Yield
n-pentadecyl 4 6-Hydroxyhexacosanoic 63.9
n-pentadecyl 2 4-Hydroxytetracosanoic 68.0
n-heptadecyl 8 10-Hydroxydotriacontanoic 75.0
n-undecyl 8 10-Hydroxyhexacosanoic 74.7

To a suspension of Raney nickel catalyst (dissolved and
digested as described by Bilicka and Adkins)?! in 900 ml.
distilled water was added 5 g. 6-hydroxy-6-(5-hexadecyl-2-

(20) The weights of all thio-acids used were based on the
introduction of 125 g. Raney nickel-aluminum alloy powder,
the alloy being present in excess.

(21) H. R. Bilicka and H. Adkins, Org. Syntheses, Coll.
Vol. III, 176 (1955).
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thienyl)hexanoic acid in 109} sodium carbonate (aqueous).
The resultant mixture was stirred at 80 == 3° for 3 hr., the
catalyst was filtered off, the filtrate acidified (hydrochloric
acid) and extracted with ether. The spent catalyst was dis-
solved in 159, hydrochloric acid and the solution extracted
with ether. The ether extracts were combined, washed, dried
(magnesium sulfate), and the solvent evaporated. Recrys-
tallization of the residue (benzene-ethanol) gave pure 6-
hydroxyhexacosanoic acid (63.9%), m.p. 89.5-90.5°.

Anal. Caled. for CyeHpOs: C, 75.66; H, 12.65; OH, 4.12;
Neut. Equiv., 412.7. Found: C, 75.53; H, 12.73; OH, 4.03;
Neut. Equiv., 412.0,

Desulfurization of 4-hydroxy-4-(5-hexadecyl-2-thienyl)-
butyric acid by the above procedure yielded 4-hydroxy-
tetracosanoic acid (68.09,). The pure material, obtained
from the lactone, had m.p. 80-82°,

Anal. Caled. for CoHsO5: OH, 4.42; Neut. Equiv., 384.6.
Found: OH, 4.33; Neut. Equiv., 384.1.

In a similar manner, 10-hydroxydotriacontanoic acid was
obtained by the desulfurization of 10-hydroxy-10-(5-octa-
decyl-2-thienyl)decanoic acid. Recrystallization from ethanol
at —5° afforded the pure material (75%) of m.p. 81-83°.

Anal. Caled. for C;HeO5: OH, 3.42; Neut. Equiv., 496.6.
Found: OH, 3.38; Neut. Equiv., 496.3.

10-Hydroxyhexacosanoic acid was likewise obtained by
the desulfurization of 10-hydroxy-10-(5-dodecyl-2-thienyl)-
decanoic acid. The pure product (74.7%), obtained by re-
crystallization from ethanol, had m.p. 93-95°.

Anal. Calcd. for 025H5203: OH, 4.]2; Neut. Equiv., 412.7.
Found: OH, 4.10; Neut. Equiv., 409.3.

The hydroxyl analysis mentioned in each of the above four
desulfurizations was carried out according to the general
procedure described by Smith and Shriner.??

Acknowledgment. The authors are indebted to the
Sharples Chemieals Inc. for a generous sample of

thiophene.
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Examination of New Organic Compounds, John Wiley and
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Whereas the reactions of triphenylsilyllithium with phosphorus trichloride, phosphorus tribromide, and phosphorus oxy-
chloride give hexaphenyldisilane as the chief product, the reaction with tributyl phosphate gives n-butyltriphenylsilane.
Arsenic trichloride, antimony trichloride, and bismuth trichloride give hexaphenyldisilane and the corresponding metals

when allowed to react with triphenylsilyllithium. A possible explanation for the high yield of hexaphenyldisilane is given.

In the course of the past few years a study has
been carried out in this Laboratory to ascertain
the usefulness of triphenylsilyllithium as a syn-
thetic tool for the preparation of various organo-
silicon compounds. Successful preparations of this
reagent in a suitable solvent like tetrahydrofuran,
by the lithium cleavage of hexaphenyldisilane!

—_(I) H. G_ilman and G. D. Lichtenwalter, J. Am. Chem,
Soc., 80, 608 (1958).

and by the direct reaction of chlorotriphenylsilane
and lithium? have greatly increased the scope of this
study.

The object of the present investigation was to
study possible approaches to the synthesis of
organosilylmetallic compounds containing some

(2) H. Gilman, D. J. Peterson, and D. Wittenberg,
Chem. & Ind. (London), 1479 (1958). See, also, H. Gilman
and T. C. Wu, J. Org. Chem., 18, 753 (1953).
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group V elements of the periodic table, P, As, Sb,
and Bi, through the reaction of silyllithium com-
pounds with halides of these elements.

Various instances of the reaction of organolithium
compounds with phosphorus halides are reported
in the literature. Phenyllithium, for example, reacts
with phosphorus trichloride to give 619, of tri-
phenylphosphine.® Similarly, reactions of arsenie,
antimony, and bismuth trichloride with aryllithium
compounds give the desired trisubstituted deriva-
tives of these elements. Recently, Seyferth¢ has
prepared tris(trimethylsilylmethyl) compounds of
phosphorus, arsenie, antimony, and bismuth by the
reaction of trimethylsilylmethylmagnesium chlo-
ride with the appropriate group V trichloride in
tetrahydrofuran,

3 MeSiCH,MgCl + MY Cly —> (Me;SiCH,);MY +
3 MgCl; (MY = P, As, Sh, or Bi)

It seemed of interest to study some of the re-
actions of triphenylsilyllithium with group V
trichlorides under conditions analogous to those of
the reactions of organolithium and Grignard rea-
gents, to prepare group V tris(triphenylsilyl)
compounds.

The reaction in a 3:1 mole ratio, of triphenyl-
silyllithium and bismuth trichloride gave 78.89,
of hexaphenyldisilane together with small amounts
of triphenylsilane (3.49), triphenylsilanol (7.69%),
and hexaphenyldisiloxane (2.19;). Metallic bis-
muth was isolated in an 81.39, yield. The re-
action of triphenylsilyllithium with bismuth tri-
chloride seems to proceed through a route similar
to that of the reaction of mercury salts.® For ex-
ample, phenylmercuric bromide on treatment
with triphenylsilyllithium gives mostly tetraphenyl-
silane (73%) and metallic mercury. The high yield
of tetraphenylsilane in this reaction was explained
on the basis of an unstable silicon-mercury inter-
mediate. Similarly, reactions of mercury(II) chlo-

(()gHs)JSiLi + CﬁH;,I'IgBl' — [(CﬁH{,)gSiI‘IgCGHs} + LiBr
[(CeH;)SiHgCH;) —> (CsH;).81 + Hg

ride and of diphenylmercury with triphenylsilyl-
lithium?® gave products which could be explained
satisfactorily only on the basis of such an unstable
silicon-mercury intermediate. Bismuth trichloride
may be reacting likewise with triphenylsilyllithium
to give an unstable silicon-bismuth intermediate
which decomposes to give hexaphenyldisilane and
metallic bismuth.

(CsHe)sSilii 4+ BiCl; —— [(CeH:)38iBiClL] -+ LiCl
[(CelL)s8iBiCly] —> (CeH,)8iCH + [BiCl)
(CeH;)sS1CT 4 (Col5)81Li — (CH)s8181(CeHy)s 4+ LiCl

3 [BiCl] —> BiCl; + 2 Bi

(3) . M. Mikhaijlov, N. F. Kucherova, Doklady Akad.
Nauk 8.8.8.R., 74, 501 (1950),

(4) D, Seyferth, J. Am. Chem. Soc., 80, 1336 (1958).

(5) M. V. George, G. D. Lichtenwalter, and H. Gilman,
J. Am. Chem. Soc., 81, 978 (1959).
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Another possibility is the formation of an un-
stable bis- or tris(triphenylsilyl)bismuth inter-
mediate, which could decompose to give hexa-
phenyldisilane and bismuth.

3 (CsHs)slel + BiCl; —> [((ceHs)asl)gBl] -+ 3 LiCl
2 [((CeH;)81);Bi] —> 3 (CeH;)sSi8i(CeHs)s + 2 Bi

When triphenylsilyllithium was treated with
antimony trichloride, 50.1%, of hexaphenyldisilane,
21.19, of triphenylsilanol, 6.29, of hexaphenyl-
disiloxane and 5.19; of triphenylsilane were iso-
lated. A nearly quantitative amount (90.5%,) of
metallic antimony was obtained from this reaction.
Similarly, from the reactions of arsenic trichloride,
phosphorus trichloride and phosphorus tribromide
with triphenylsilyllithium, 449, 68.19%, and 80.5%,
of hexaphenyldisilane, respectively, were isolated.
Smaller amounts of other products like triphenyl-
silanol and hexaphenyldisiloxane were also ob-
tained from these runs. It is interesting to note that
a substance like phosphorus oxychloride gives a
nearly quantitative yield (909%) of hexaphenyl-
disilane and it appears that this reaction also
proceeds through a route similar to those of the
phosphorus trichloride and phosphorus tribromide
reactions. As in the case of the bismuth trichloride
reaction, the products formed in these experiments
could be satisfactorily explained on the basis of
transient silicon-antimony, silicon-arsenic, and
silicon-phosphorus intermediates.

It is also conceivable that a halogen-metal
interconversion reaction may be involved, particu-
larly in the case of the more nonmetallic members of
the series, and this mechanism should not be ig-
nored. Although at least one compound containing
the 8i—P bond has been reported,® namely tri-
methylsilyldiphenylphosphine, no details of the
preparation or work-up were given, so that no
conclusions can be drawn as to the stability of such
compounds to cleavage by reactive species such as
triphenylsilyllithium. It is the opinion of the
authors that such compounds would be cleaved
readily under the conditions used in this investi-
gation. This aspect is presently under investiga-
tion at this laboratory.

In order to study the reaction of a phosphate
ester with a silyllithium compound, a reaction
was carried out using a 1:1 mole ratio of tri-n-
butyl phosphate and triphenylsilyllithium. From
this run an 83.59 yield of n-butyltriphenylsilane
was isolated. It would appear that triphenyl-
silyllithium is effecting a cleavage of one of the
butyl groups from the phosphate ester. This re-
action is analogous to the reaction of an organo-
lithium or Grignard reagent with a sulfate ester
like methyl sulfate. The applicability of this
reaction as a general alkylation procedure is under
investigation.

(6) W. Kuchen and H. Buchwald, Angew. Chem., 69,
307 (1957).
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EXPERIMENTAL

All melting points are uncorrected. Reactions were carried
out under an atmosphere of dry, oxygen-free? nitrogen.
Tetrahydrofuran, boiling at 65-66°, was freed from peroxides
and moisture before use by refluxing over sodium, followed
by distillation from lithium aluminum hydride. The halides
and esters were anhydrous samples. Triphenylsilyllithium
solutions were prepared in tetrahydrofuran by the cleav-
age of hexaphenyldisilane using lithium according to re-
ported procedure.!

Triphenylsilyllithium and phosphorus trichloride. A solu-
tion of 0.09 mole of triphenylsilyllithium in 150 ml. of
tetrahydrofuran was added, during 1.5 hr. to 4.6 g. (0.03
mole) of phosphorus trichloride, dissolved in 100 ml. of dry
diethyl ether. The mixture was kept cooled in a bath of
Dry Ice and acetone (—~70°) during addition; the solution
turned yellow at first and later brown. Color Test I® was
negative when the addition was complete. The mixture was
warmed to room temperature and the solvent was removed
by distillation. The residue was successively extracted with
400 ml of petroleum ether (b.p. 60-70°) and 600 ml. of
benzene in a Soxhlet apparatus. The residue left in the
Soxhlet thimble (17.6 g.) was then treated with hot tetralin
to give 11.3 g. of hexaphenyldisilane, m.p. and mixed m.p.
362-364°. The tetralin-insoluble portion (4.9 g.) contained
lithium chloride and a water-insoluble orange residue which
gave a qualitative test for phosphorus.

The solvent from the petroleum ether extract was re-
moved to give a solid with a wide melting range (145-200°)
from which 1.7 g. (6.1%) of triphenylsilanol was isolated as
the soluble fraction on treatment with methanol. It melted
at 151-153° and did not depress the melting point of an
authentic sample of triphenylsilanol. The methanol-insol-
uble fraction was mixed with the benzene extract of the
original mixture and worked up.

The benzene extract when concentrated, deposited 6.8
g. of hexaphenyldisilane, m.p. and mixed m.p. 360-362°.
Solvent from the mother liquor was removed and the resi-
due was chromatographed on alumina. Elution of the column
with chloroform gave 1.05 g. (2.0%) of hexaphenyldisil-
oxane, m.p. and mixed m.p. 226-228°. Further elution with
methanol gave 0.85 g. (3.0%) of triphenylsilanol, which
melted at 152-154° after crystallization from cyclohexane
and did not depress the melting point of an authentic
sample. The total yield of hexaphenyldisilane from various
fractions was 18.2 g. (68.1%), and of triphenylsilanol, 2.6
g (9.1%).

Triphenylsilyllithium and phosphorus (ribromide. A solu-
tion of 0.06 mole of triphenylsilyllithium in 130 ml. of tetra-
hydrofuran was cooled to —50° in a Dry Ice-acetone bath.
To this solution was added 5.4 g. (0.02 mole) of phosphorus
tribromide dissolved in 50 ml. of tetrahydrofuran. When
the addition was complete, the mixture gave a negative
Color Test I. The solvent from the reaction mixture was
removed by distillation under nitrogen and the residue was
extracted with 400 ml. of benzene. The clear, amber-colored
benzene extract was concentrated to about 300 ml. and fil-
tered hot to deposit 3.7 g. of lithium bromide, identified by
qualitative tests. Further concentration of the filtrate gave

2.1 g. of hexaphenyldisilane, m.p. 358-361°, identified by’

mixed melting point determination, and 1.6 g. (9.7%) of
triphenylsilanol, m.p. 151~153° (mixed m.p.).

The original benzene-insoluble residue was extracted with
hot tetralin to give 10.5 g. of hexaphenyldisilane, m.p.
362-364° (mixed m.p.). The total yicld of hexaphenyldisilane
was 80.5%,. The tetralin insoluble portion contained lithium
bromide and an orange-red solid (0.4 g.) which when dis-
solved in nitric acid gave a yellow precipitate with am-
monium molybdate solution.

(7) L. J. Brady, Anal. Chem., 20, 1034 (1948).
(8) H. Gilman and F. Schulze, J. Am. Chem. Soc., 47,
2002 (1925).
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In a second run using the same quantities of reactants and
solvent but with reverse addition, the products isolated
were 12.7 g. (81.5%) of hexaphenyldisilane and 1.0 g. (6.0%)
of triphenylsilanol, identified by mixed melting point deter-
minations with authentic samples. In addition, 3.12 g. of
lithium bromide and 0.45 g. of a residue which gave a posi-
tive test for phosphorus, were obtained.

Triphenylsilyllithium and phosphorus oxychloride. A solu-
tion of triphenylsilyllithium (0.09 mole, 103.5 ml.) was
added, during one hour to 4.6 g. (0.03 mole) of phosphorus
oxychloride dissolved in 25 ml. of tetrahydrofuran. The reac-
tion was exothermic and the mixture became canary-yellow
during the addition. The reaction mixture turned brown
when all the triphenylsilyllithium had been added. Color
Test I was negative. Tetrahydrofuran was removed from
the mixture by distillation; the residue was treated with a
mixture of 200 ml. of dry ether and 200 ml. of sodium-dried
petroleum ether (b.p. 60-70°), and filtered under nitrogen.
The filtrate was distilled to give a small amount of viscous
material, which on treatment with cyclohexane gave 0.5 g.
of an insoluble residue. It melted at 363-365° after crys-
tallization from hot benzene and did not depress the melt-
ing point of an authentic sample of hexaphenyldisilane.
The cyclohexane-soluble portion was chromatographed on
alumina. Elution with carbon tetrachloride gave 0.2 g.
(0.8%) of hexaphenyldisiloxane, m.p. and mixed m.p. 226~
228°. Further elution with methanol gave 0.5 g. (2.0%) of
triphenylsilanol, which melted at 152-153° after crystalli-
zation from cyclohexane, and did not depress the melting
point of an authentic sample.

The residue obtained after treatment with the petroleum
ether-ether mixture was hydrolyzed with water; a pro-
nounced odor of phosphine was noticed. The mixture was
filtered and the water-insoluble portion gave 21.0 g. (90.0%)
of hexaphenyldisilane, m.p. and mixed m.p. 365-366°. The
aqueous layer was worked up by extraction with ether, but
no product could be isolated.

Triphenylsilyllithium and tri-n-butyl phosphate. To 23.0 g.
(0.09 mole) of tri-n-buty! phosphate was added 0.09 mole of
a solution of triphenylsilyllithium in 150 ml. of tetrahydro-
furan, during one hour. Color Test I was negative at the
end of the addition and the mixture was hydrolyzed by
adding a half-saturated solution of ammonium chloride.
It was extracted with ether and dried over anhydrous
sodium sulfate. Partial evaporation of the solvent from the
ether extract precipitated out a small quantity of hexa-
phenyldisilane (0.27 g., 1.2%) which melted at 360-362°
and did not depress the melting point of an authentic
sample. Complete removal of the solvent gave a residue which
was chromatographed on alumina. Elution with petroleum
ether (b.p. 60-70°) gave 23.7 g. (83.5%) of n-butyltriphenyl-
silane, m.p. 78-85°. Crystallization from methanol raised
the melting point to 85-87°. The melting point was not de-
pressed when the compound was admixed with an authentic
sample of n-butyltriphenylsilane. Elution of the alumina
column with benzene gave 0.3 g. (1.3%) of hexaphenyl-
disiloxane, m.p. and mixed m.p. 225-227°; and elution with
methanol gave 1.2 g. (4.6%) of triphenylsilanol, which
melted at 153-155° after crystallization from cyclohexane.
No depression in melting point was observed when mixed
with an authentic sample.

" Triphenylsilyllithium and arsenic trichloride. To a solution
of 5.4 g. (0.03 mole) of arsenic trichloride in 50 ml, of tetra-
hydrofuran was added 0.09 mole of a tetrahydrofuran solu-
tion of triphenylsilyllithium (150 ml.), during one hour.
The renction was strongly exothermic and the rate of addi-
tion was controlled to regulate the temperature. When the
addition was complete the mixture gave a negative Color
Test I and it was then hydrolyzed by adding water. The in-
soluble residue (11.8 g.) was extracted with hot tetralin to
give 10.0 g. of hexaphenyldisilane, m.p. and mixed m.p.
362-364°. The tetralin insoluble portion was a black solid
(1.8 g.) which was identified as metallic arsenic by quali-
tative tests. A portion of this residue was dissolved in con-
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centrated nitric acid. The addition of ammonium molyb-
date solution followed by warming of the mixture gave a
yellow precipitate, indicating the presence of arsenic.

The aqueous layer of the hydrolyzed reaction mixture
was extracted with ether and removal of the solvent from
the ether extract after drying over sodium sulfate, gave a
residue which was successively extracted with petroleum
ether (b.p. 60-70°), methanol and hot benzene, The meth-
anol extract gave 5.7 g. of triphenylsilanol, which melted
at 151-153°, after crystallization from cyclohexane. A mixed
melting point with an authentic sample was not depressed.

From the benzene extract, 0.3 g. of hexaphenyldisilane,
m.p. and mixed m.p. 360-362° and 0.25 g. of hexaphenyl-
disiloxane, m.p. and mixed m.p. 224-226°, were isolated by
fractional crystallization.

The petroleum ether extract was chromatographed on
alumina. Elution with the same solvent gave 3.1 g. (13.29,)
of triphenylsilane, identified by a comparison of the infrared
spectrum in carbon tetrachloride with that of an authentic
sample. The characteristic Si-H absorption band was ob-
served at 2105 cm. 7, Elution of the column with carbon tet-
rachloride gave 0.97 g. of hexaphenyldisiloxane, m.p. and
mixed m.p. 224-226°, The column was finally eluted with
methanol to give 1.1 g. of triphenylsilanol, m.p. and mixed
m.p. 152-153°, The total yield of hexaphenyldisilane was
10.0 g. (449%), of triphenylsilanol was 6.8 g. (13.3%), and
that of hexaphenyldisiloxane was 1.3 g. (5.1%,).

Triphenylsilyllithium and aniimony trichloride. A solu-
tion of 0.06 mole (140 ml.) of triphenylsilyllithium was
slowly added to 4.6 g. (0.02 mole) of antimony trichloride
dissolved in 25 ml. of tetrahydrofuran, during one hour at
room temperature. Color Test I was negative after all the
triphenylsilyllithium had been added. The mixture was
hydrolyzed by adding water, the insoluble residue was re-
moved by filtration and the aqueous layer was extracted
with ether. The brown residue was extracted with hot
tetralin to give 7.8 g. (50.1%,) of hexaphenyldisilane, m.p.
and mixed m.p. 364-365°. The tetralin-insoluble portion
(2.2 g., 90.5%) was identified as metallic antimony by
qualitative tests.
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The ether extract was dried over sodium sulfate and re-
moval of the solvent gave a viscous liquid, which was chro-
matographed on alumina. Elution with petroleum ether
(b.p. 60-70°) gave 0.8 g. (5.1%) of triphenylsilane, identi-
fied by a comparison of the infrared spectrum with that of
an authentic sample. Elution with benzene gave 1.0 g. (6.29,)
of hexaphenyldisiloxane, m.p. and mixed m.p, 227-228°; and
final elution of the column with methanol resulted in the
isolation of 3.5 g. (21.19%) of triphenylsilanol, m.p. and
mixed m.p, 154-155°.

Triphenylsilyllithium and bismuth itrichloride. Addition of
0.09 mole (103.5 ml.) of triphenylsilyllithium to 9.5 g. (0.03
mole) of bismuth trichloride (dissolved in 50 ml. of tetra-
hydrofuran) was carried out, at room temperature, during
1 hr. The reaction was exothermic to give a black mixture
and Color Test I was negative at the end of the addition.
The mixture was hydrolyzed with water. The insoluble resi-
due on extraction with tetralin gave 18.4 g. (78.8%) of
hexaphenyldisilane, m.p. and mixed m.p. 365-366°, and 5.1
g. (81.3%) of metallic bismuth, identified by qualitative
tests, The aqueous layer obtained after hydrolysis was ex-
tracted with ether and work-up as in the previous case by
chromatography, gave 0.8 g. (3.4%) of triphenylsilane, 0.5
g. (2.1%) of hexaphenyldisiloxane and 1.9 g. (7.6%) of
triphenylsilanol. These compounds were characterized by
mixed melting point determinations with authentic samples.

Acknowledgment. This research was supported in
part by the United States Air Force under Contract
AF 33(616)-3510 monitored by Materials Labora-
tory, Directorate of Laboratories, Wright Air
Development Center, Wright-Patterson AFB, Ohio.
Infrared analyses were obtained through the cour-
tesy of the Institute for Atomic Research, Iowa
State College, and special acknowledgment is
made to Dr. V. A. Fassel and Mr. R. Kniseley for
the spectra.

AwmEes, Iowa

[CoNTRIBUTION FROM THE RESEARCH DEPARTMENT oF THE KorpERs Co., Inc.]
Reductions with Dialkylaluminum Hydrides
ALFRED E. G. MILLER, JEAN W. BISS, anpo LOUIS H. SCHWARTZMAN
Recetved November 24, 1958

Dialkylaluminum hydrides, such ag diisobutylaluminum hydride and diethylaluminum hydride, effectively reduced cyclo-
hexanone to cyclohexanol, benzoic acid to benzyl alcohol, benzonitrile to benzaldehyde, n-butyl caproate to n-butanol and
n-hexanol, methyl benzoate to benzyl alcohol and diethyl fumarate to trans-2-butene-1,4-diol. No selectivity in reduction
of the acetylenic bond of 2-butyne-1,4-diol was obtained but some selectivity was found with 1-ethynyleyclohexanol. The
stoichiometries involved in the reductions with dialkylaluminum hydrides are very similar to those observed with lithium

aluminum hydride.

" Dialkylaluminum hydrides, .., diisobutyl-
aluminum hydride, are effective reducing agents
and are similar to lithium aluminum hydride in
their reactivities. The dialkylaluminum hydrides
are liquids and are conveniently handled under
nitrogen. Although the equivalent reducing weight
of lithium aluminum hydride is lower than that of
the dialkylaluminum hydrides, the latter appear to
be more selective in certain reactions. Moreover,
the ease of preparation and the relatively low cost

of the dialkylaluminum hydrides offer certain
advantages over lithium aluminum hydride.

The reduction of cyclohexanone with diisobutyl-
aluminum hydride in a 1:1 mole ratio gave 837,
yields of eyclohexanol.

Meerwein' reported that triethylaluminum and
triethylboron could be used to reduce aldehydes,

(1) H. Meerwein, G. Hinz, H. Majert, and H. Sonke, .J.
Prakt. Chem., 147, 226 (1937).



