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HO()® = —683174; AlOH)(amorph)® = —304.2;
H;BOs(cryst)* = —261; AlLOjeryst, corundum)® =

—399.09; B:Os(cryst)it = —303

The heat of vaporization of aluminum boro-
hydride is 7.2 kcal./mole.

It was believed that %4 kcal./mole was a reason-
able estimate of the experimental errors of deter-
mination of the heats of reaction. In the case of
reactions (a) and (b), 0.59, of inert impurity in the
sample would produce a difference of about 1 kcal.
in AH{(Al(BHy);). One percent. error in measuring
the energy change of the reaction would result in an
additional 2 kcal. error in AH;(AI(BH,);). In
reaction (c), however, 0.59, impurity would cause
about 5 kcal. error in AH:(Al(BH,);), and 19 error
in AH® would result in 10 kcal. error in AIf;(Al-
(BHy);). No assignment of error due to uncer-
tainties in the heats of formation of the other
participants in the reactions has been made, but
it may be noted that a 29, error in AH;(B:0;)
(which is quite possible) would alter AH(H3;BO;)
by 3 kcal. and this would be reflected as 9 kcal.
error in AH{(AI(BH,);) calculated from AH?® for
(a) and (b). Two per cent. error in AH;(B;0s)
would produce 10 kcal. error in AH:(Al(BH,);)
from (c).

The value for AH® of —989.1 from (c) is in good
agreement with a value of —984 kcal. obtained
earlier in this Laboratory for the heat of com-
bustion of aluminum borohydride in the liquid
state,!?
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The Reduction of 1,3-Dichloroacetone with
Lithium Aluminum Hydride?

By HERMANN SCHLENK AND BEVERLY LAMP

The selective reduction of carbonyl groups of
a-monohaloketones by LiAlH,; was reported for
several compounds in the recent literature.® In
developing synthetic methods for preparation of
glycerol containing radioactive carbon we were
interested in the reduction of 1,3-dichloroacetone
to 1,3-dichlorohydrin. Using aluminum isopropyl-
ate for this reaction the yields were between 20
and 259, being unacceptably low. We found it
possible, however, to obtain 1,3-dichlorohydrin in
yields of 70-809, by LiAlH,. These results are in
accordance with, and an extension of the observa-
tions of the previous authors to include an a,a’-
dihaloketone. .

Experimental

Dichloroacetone was prepared following the procedure
of Arndt and Eistert*in a yield of 71.89%, based upon chloro-

(1) This investigation was supported in part by a grant from the
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NAL, 78, 5511 (1950).

(4) F. Arndt and B, Eistert, Ber., 81, 1124 (1938).
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acetyl chloride. The product, 7.41 g. or 0.0583 mole (boil-
ing point 168-172°), was dissolved in 100 ml. of absolute
ether and was added to 0.022 mole of LiAlH, in 25 ml. of
absolute ether during one hour. The reaction was carried
out at —2° under nitrogen, using a mechanical stirrer and a
reflux condenser. After continuing the stirring for ten more
minutes the Fehling test for dichloroacetone was negative.
The solution was poured into 100 ml. of ice-cold 2 ¥ HCI
and the aqueous phase was twice extracted with ether. The
combined ether solutions were dried over Drierite and the
solvent then was evaporated. In distilling the product, the
main fraction was 1,3-dichlorohydrin boiling at 69-70° at
16 mm. pressure, having a refractive index n3 1.4729 com-
paring well with that of authentic dichlorohydrin n34 1.4743.
The yield was 5.79 g. or 77% based upon dichloroacetone.
Hydrolysis of this product gave the same yield of glycerol
(n® 1.4738) as authentic samples of dichlorohydrin.
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Clemmensen Reduction of a Long Chain 8-
Ketoester!

By Davip A, SHIRLEY AND GusTav A, Scumipt?

In connection with a study of the synthesis of
certain long chain fatty acids containing twenty-
six carbon atoms, we evaluated a route to these
types which involved a Claisen condensation of a
long chain carboxylic ester followed by a Clemmen-
sen reduction of the resulting B-ketoester. The
reduction of ethyl 2-tridecanoyltridecanoate (I),
from Claisen condensation of ethyl tridecanoate,
with amalgamated zinc, absolute ethanol and dry
hydrogen chloride gave an 879, yield of penta-
cosanie (III) rather than the expected ethyl 2-
tridecyltridecanoate. The formation of the hydro-
carbon was apparently due to the hydrolysis and
decarboxylation of the 8-ketoester under conditions
of the Clemmensen reduction to give 13-penta-
cosanone followed by normal reduction of this
ketone to the corresponding hydrocarbon. These
transformations are shown in the accompanying
diagram (R = CHs(CHz)m_).

NaOEt
2RCH;COOEt ————> RCHCOOEt

éOCHaR
I
HCl
H,;0
Hg, Zn
RCHzCHgCHgR (—F— RCHzCOCHzR
II1 1I

Connor and Adkins® have shown that in the
action of absolute alcohol and dry hydrogen chlo-
ride on B-ketoesters there is no alcoholysis or re-
moval of carbethoxy group. The apparent removal
of the carbethoxy group during the Clemmensen
reduction under our conditions must have occurred
as a result of the action of water formed by the
reaction of ethanol and hydrogen chloride. The
presence of the zinc chloride in the reaction mix-
ture would have aided this latter process.
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