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Periodate oxidation of ribonate indicated the fol
lowing activities9: 41 in carbon 1,125 as average for 
carbons 2, 3 and 4 and 0 in carbon 5. The activity9 

obtained by total combustion of ribonate was 80. 
These data show that the C14 patterns in glycogen 

and ribose are markedly different and that, there
fore, the direct conversion of hexose to ribose is 
probably not a major, although it may be a con
tributing, pathway in the synthesis of this pentose 
under these conditions. It would appear from this 
experiment that ribose might be synthesized by 
combination of two and three carbon units. 
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DISPLACEMENT REACTIONS IN NEOPENTYL-TYPE 
SYSTEMS1 

Sir: 
In a recent communication Sommer, Blankman 

and Miller2 described what they believed to be "the 
first unequivocal examples of reactions of the neo-
pentyl-oxygen bond proceeding without rearrange
ment." The authors apparently overlooked our 
preliminary report3 of displacement reactions of 
neopentyl ^-toluenesulfonate (I) with morpholine, 
thiourea, sodium phenyl mercaptide, sodium benzyl 
mercaptide or sodium iodide to give good yields of 
unrearranged products. 

CH3 

I 
Y: + C H 3 - C - C H 2 - O - S O 2 C H j — > 

I 
CH3 

I 
C H 3 - C - C H 2 - Y + OsSC7H7 

I 
CH3 

Y: = OCH 8 NH, S=C(NH 2 ) 2 , C6H6S-, C6H6CH2S-, or I~ 

The authors2 point out that their work makes 
neopentyl bromide as available (47% from the alco
hol) as other aliphatic bromides. I t should be 
noted that the more reactive neopentyl p-toluene-
sulfonate (I) (95% from the alcohol) is an alterna
tive starting material for many displacement re
actions (see above). For example, we have now ob
tained neopentyl mercaptan in 64% yield (together 
with neopentyl sulfide) by the reaction of sodium 
hydrogen sulfide with I in refluxing methyl cello-
solve solution for 2.5 hours.4 With sodium meth-
oxide and I, however, attack occurs at sulfur rather 
than at carbon and the ultimate products are neo-
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pentyl alcohol, sodium ^-toluenesulfonate, and 
methyl ether (not isolated).5 

Turning to a system more susceptible to rear
rangement we have investigated the reactions with 
basic reagents of 2,2,2-triphenylethyl ^-toluenesul-
fonate (II), which is known to undergo solvolytic-
type rearrangement reactions with particular ease.6 

Recently the structurally analogous tritylmethyl 
chloride was reported to exhibit very marked steric 
hindrance in bimolecular nucleophilic displace
ments, and to form triphenylethylene in hydroxylic 
solvents at rates unaffected by added alkali.7 

We have noted that in refluxing methanol, II also 
gave triphenylethylene, but when the solution was 
kept from becoming acid during the reaction by the 
presence of added bases (sodium methoxide, potas
sium carbonate or sodium phenyl mercaptide), the 
major product was 1,1,2-triphenylethyl methyl 
ether (III). In methanol solution III was cleaved 
by dilute acid to triphenylethylene. 

(C6Hs)3CCH2OSO2C7H7 + CH3OH - ^ > (C6Hs)2CCH2C6H6 

OCH3 
II I I I 

Further examples of rearrangement under basic 
conditions were observed in the reaction of II with 
methylmagnesium iodide in ether to yield 35% of 
1,2,2-triphenylpropane, with lithium aluminum 
hydride in ether to yield 35% of 1,1,2-triphenyleth-
ane, and with excess morpholine to yield 20% of a 
basic product assumed to be N-(1,1,2-triphenyl
ethyl)-morpholine by analogy with the above reac
tions, and by its non-identity with an isomeric am
ine obtained from triphenylacetomorpholide and 
lithium aluminum hydride. 

These results can perhaps best be rationalized by 
assuming the formation of an intermediate ion 
similar to that suggested by Cram.8 
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PANTOTHENIC ACID INVOLVEMENT IN FATTY ACID 
OXIDATION1 

Sir: 
The observations by Stern and Ochoa2 and by 

Novelli and Lipmann3 that Coenzyme A is involved 
in the incorporation of a C2 unit (at the oxidation 
level of acetate) into the citric acid cycle, together 
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with the finding by Lotspeich4 that pantothenic 
acid deficiency symptoms in rats may be accentu
ated on a high-fat diet, have prompted us to investi
gate the effect of pantothenate upon fatty acid 
oxidation. 

Wistar rats at 28 days of age were placed on a 
purified diet6 containing 9% fat. During the first 
two weeks on the diet, pantothenic acid was re
moved from all animals. Thereafter a division was 
made into deficient and control groups, with the 
latter receiving 20 mg. of pantothenic acid per kg. of 
diet. After three to five additional weeks on the 
above regimen, the deficient animals weighed 50 
to 75 grams (about 30-40%) less than the controls, 
and often exhibited bloody whiskers and "whisky 
noses." 

In the various experiments, livers from three de
ficient or two normal animals were homogenized 
with an equal weight of 0.9% cold KCl for 45 to 90 
seconds at pH. 6.8, and examined for their ability to 
oxidize fatty acids. 

As may be seen from Table I, the oxidation of 
caproate in the deficient samples was less than half 
of that observed for the controls. Statistical treat
ment of the data showed that the oxidation of cap
roate in the controls was not significantly different 
from 100%, whereas in the deficients the mean 
value lay between 12 and 40% (confidence coef
ficient = 0.95). The difference between the two 
groups was found to be significant beyond the 1% 
level (F = 29.97; a value of 8 plus or higher is 
needed at this level). Preliminary experiments 
with rat liver mitochondria (cyclophorase at the 
third residue state6) revealed similar trends to 
those observed for homogenates, although the dif-

TABLE I 

OXIDATION OF CAPROATE BY R A T LIVER HOMOGENATES 

Each flask contained 1 ml. of liver homogenate, 0.1 ml. of 
0.1 M caproate a t pH 7.2, 0.2 ml. of 0.1 phosphate buffer of 
pH 7.2, 0.1 ml. of 0.1 M adenylic acid, 0.2 ml. of 0.02 M 
MgCl2, 0.1 ml. of 7 X 10"3 M cytochrome C. Final volume 
3 ml. ; alkali in center well; oxygen in gas phase; tempera

ture = 37°. 

Caproate oxidized,0 % 
Normal animals 

Expt. 1' 2° 

1 82 128 

2 115 90 

3 23 124 

4 74 67 

Pantothenate deficient animals 

1 18 46 
2 0 10 
3 39 4 
4 0 21 
5 18 74 
6 13 59 
7 26 10 

" Theoretical oxygen consumption by caproate = 8 atoms 
per mole.7 b In presence of 1 mol a-ketoglutarate per flask. 
c In presence of 2 mols a-ketoglutarate per flask. 
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ferences became pronounced only when higher lev
els of caproate (40 /u moles) were used per flask. 
This is probably due to the much higher mitro-
chondrial density in the cyclophorase preparations, 
so that with less than 20 y, moles of caproate the 
latter becomes the limiting factor for oxidation. 

Preliminary results with butyrate oxidation were 
similar to those described for caproate. Extension 
of these studies is being made to include the effect 
of pantothenate deficiency upon oxidation within 
the citric acid cycle. Details of this and other as
pects of oxidation by rat liver systems will be pre
sented elsewhere. 
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A NEW METHOD FOR THE CONVERSION OF 
NITRILES TO ALDEHYDES1 

Sir: 
In the course of an investigation of a synthesis 

of methionine-a-Cu, it was desired to prepare 
/3-methylmercaptopropionaldehyde from cyanide-
labeled #-methylmercaptopropionitrile. The Step
hen reduction2,7 and direct reduction with lithium 
aluminum hydride3 gave unsatisfactory results. 
This aldehyde was prepared in good yield from the 
corresponding nitrile by a procedure involving a 
hitherto unreported reaction of lithium aluminum 
hydride, the reduction of an ortho ester to an acetal. 

The methyl and ethyl esters of ortho-/?-methyl-
mercaptopropionic acid were obtained from 13-
methylmercaptopropionitrile4 according to Mc-
Elvain's procedure.6 Methyl ester, 57.6% yield, 
b.p. 51-52° (1 mm.), (calcd. for C7H16O3S: C, 
46.59; H, 8.89. Found: C, 46.98; H, 8.68.). 
Ethyl ester, 65.5% yield, b.p. 71-72° (0.8 mm.), 
(calcd. for C10H22O3S: C, 53.98; H, 9.90. Found: 
C, 54.35; H, 9.89). The following method was 
then used to reduce the ortho esters to the corre
sponding acetals: One quarter of a molar equivalent 
of lithium aluminum hydride ( I M ether solution) 
was added to a boiling solution (0.33 M) of the 
ortho ester in benzene. The mixture was refluxed 
four hours. The complex was decomposed with 
Rochelle salt solution (30%) and the benzene 
extract was dried and distilled. 

Both the methyl and ethyl acetals of /3-methyl-
mercaptopropionaldehyde were obtained in good 
yield. Dimethyl acetal, 97% yield, b.p. 73° 
(0.9 mm.), (calcd. for C6H14O2S: C, 46.98; H, 
9.33. Found: C, 47.11; H, 8.95). Diethyl acetal, 
73% yield, b.p. 68-74° (0.7 mm.), (calcd. for C8H18-
O2S: C, 53.84; H, 10.12. Found: C, 54.13; 
H, 9.81). The acetals are readily hydrolyzed to 
/3-methylmercaptopropionaldehyde.6 The 2,4-di-
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