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This Merence in coupling ability of 7- and 8- 
tocopherols suggests possible hation of the bond 
structure in the benzenoid nucleus of the toco- 
pherols according to IV instead of V. The sub- 

H a-R Hm 
IV V 

stituted tetralins, which have a ring system simi- 
lar to that of the tocopherols, are considered to 
have a double bond between the rings. The ob- 
served Merence in the tocopherol isomers may 
also be related to the MillsNixon effect.'*' 

The advice of Dr. C. F. H. Allen is gratefully 
acknowledged. 

(3) Mills and Nixon, J Chem. Sac., 2610 (1930). 
(4) Gilmpn, ''Organic Chemistry," John Wiley Bud Sonr, Inc., 

New Ymk, N. Y , 1943, 2nd Ed., Vol. I ,  p. 136. 
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Sodium Triphenylmethidel 

BY J. C. SHIVERS, B. E. HUDSON, JR., AND CHARLES R. 
HAUSER 

The diEculty of alkylation of secondary alkyl 
*malonic esters, for example, isopropylmalonic 
ester, by the ordinary procedure using sodium 
ethoxide2 in alcoholic solution has been ascribed 
to the incomplete formation of the sodio deriva- 
tive.a 
RCH(COSGHJS 4- NaOGH, 
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[RC(COtCJIdrlNa + G&OH 
Wallingford and m-workersab found that, by 

substituting an alkyl carbonate for alcohol as a 
reaction medium and distilling all alcohol pro- 
duced from the reaction with sodium ethoxide, 
certain secondary alkyl malonic esters could be 
alkylated. We have found that alkylation of iso- 
propylmalonic ester may be achieved by using the 
stronger base, sodium triphenyhethide, in an 
inert solvent. The yields of alkylation product 
with ethyl iodide and isopropyl iodide were 73 
and !Xi%, respectively. 
(CHI)&HCH(COIGHJS + NaC(ccHI): ----t 

RJ + N~[(CH:):CHC(COZG&)~I --+- 
Na[(CH:):CHC(COtG&)al + HC(C+)~)O 

(CHI)iCHC(COIC34): + NaI 
I 

R 

propylating ethylmalonic ester using sodium 
ethoxide) undergws alkaline hydrolysis to form 
partly ethylisopropylmalonic acid and partly 
ethylisopropyhalonic acid ester, which on de- 
carboxylation gives ethyl ethylisopropylacetate. 
We have found that di-isopropylmalonic ester (R 
= isopropyl) undergoes nllrnline hydrolysis only 
with clifliculty fielding di-isopropylmalonic acid 
ester, wbich undergoes decarboxylation with 

Experimental 
Diethyl isoprapylmPlonate (b. p. 217-218')' was pre- 

pared in 66% yield esseutially according to the directions 
giveu in "Organic Syntheses''' for the preparation of di- 
ethyl rc-butyl malonate 

ester and 0.205 mole of an ether solution of sodium td- 
phenylmethide,' was added 82 g. (0.205 mole) of ethyl 
iodide. After standing for seven days, the ether solution 
(above the thin  la^ of sodium iodide agstals) was 
transferred by means of nitrogen pressure to atlaslr and the 
solvent distilled through a column up to 40'. More 
ethyl iodide (11.0 g.) in 100 cc. of dry benzene was added 
to the residue and the mixture was duxed  eighteen hours. 
On working up the mixture there iaaS obtained 36 g. (73%) 
of diethyl ethglisopropylmalonate, b. p. 118-120' (15 
mm.) (234-236 at atm. pres.).*b 

Rduxing diethyl ethylhpmpylmalonate ten hours 
with 95% alcoholic ' hydroxide and decarboxyla- 
tion of the r e s u l ~ s  acid gave a 48% yield of 
ethyIis0pmpylacet.k acid, b. p. 104-106' (16 mm.). 
Neutral equivalent, calculated for GH&: 130.18. 
Found: 131.28. With aniline the add gave the anilide, 
melting at 118-119'. ( A d . '  Calcd. for C&&N: N, 
6.83. Found: N, 6.S). No attempt was made to isolate 
ethyl ethylisopmpylacetate obtained by Crossley and Le 
Sueur.% 

ester was prepared by the decotaiZation of 0.1 mole of 
sodium triphenylmethide solution with 20.2 g. (0.1 mole) 
of isopropyl malonic ester, and practically all of the ether 
was distilled fnrm the mixture in an atmosphere of nitrogen. 
To the residue was added 10 cc. of dry benzene followed by 
21.2 g. (0.126 mole) of hopropy1 iodide in 40 cc. of benzene. 
After standing overnight, the mixture was re3uxed twenty- 
four hours. additional (43  8.) isopropyl iodide WBS added. 
and the mixture refluxed for twenty-four hours longer. 
On working up the mixture there was obtained 5.6 g. 
(23%) of diethyl di-isopropylmalonate, b. p. 122-124' (15 

Found: C,63.62; H,9.79. 
Long duxing (eighteen to twenty-four hours) of,di- 

ethyl di-isopropylmalonate with alcoholic potassnun 
hydroxide yielded unchanged ester and ethyl hydrogen di- 
isopropyhalonate, m. p. 71-72'. Neutral equivalent, 
calculated for C'&&d: 210.3. Found: 213.6. The 
mono acid-ester on heatin slowly decarboxylated to form a 
n e u t d  material, b. p. 7152' (16 mm.), which was appar- 
ently ethyldi-isopropylacetate (And. Calcd. for Cl,H&: 
C, 69.72; R, 11.70. Found: C. 68.71; H, 11.31).' 

Doint d 218-314.. 

di0idlty. 

-1  TO did-- 
malonic ester,prepad from 42.0 g. (0.206 mole) of the 

Diethyl D i - h p m p y b d ~ . ~ o - i s o p r o p y l m a l o n i c  

mm.). 
And.' Calcd. for C i a ~ 0 1 :  C, 63.90; H, 9.90. 

(4) COMd and BbchodT, AIS., SO& 144 (1880), rcpat rn boiling 

(6) MUM d P.mm. ''Organic Syntheseq" Colt. Vol. I, John crdq and Le found that Wdey and Sam. Inc, New York, N. Y., 1982, p. 246. 
propylmalonic ester (R = ethyl, prepared by iso- (6) ad- and ~.tua. "orpnic syntheses," cdi. vel. 11, 


