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dichloronorcarane?; 9.3 g., 409 yield; b.p. 80-81° (16 mm.)
ny 1.4990.

over 45 min. while maintaining the temperature below 10°.
After standing overnight, the mixture was filtered and the
filter cake washed with pentane. The pentane filtrate was

stripped to an amber liquid which was distilled to give 1,1- St. Lovuis 66, Mo.
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Disodiophenylacetate, prepared from phenylacetic acid and two molecular equivalents of sodium amide in liquid am-
monia, underwent conjugate addition to ethyl cinnamate to form erythro- and thres-4-carbethoxy-2,3-diphenylbutyric acids
in approximately equal amounts. The configurations of these isomers were established by hydrolysis and by esterification
to the diacids and diethyl esters, respectively. The conjugate addition appeared to occur nonstereospecifically, The ester
acids and also the monoethyl esters of glutaric and 3-phenylglutaric acids underwent rapid hydrolysis with excess sodium

hydroxide solution at room temperature.

Disodiophenylacetate, prepared from phenylace-
tic acid and two molecular equivalents of sodium
amide in liquid ammonia, has recently been ob-
served? to undergo conjugate addition to ethyl cin-
namate to form diacid II. Ester acid I was con-
sidered to be an intermediate (Equation 1).
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The stereochemistry of this reaction has not been
studied. Neutralization of the reaction mixture in
liquid ammonia with ammonium chloride afforded
w969 yield of a mixture of the diastercomers of
ester acid 1. The higher melting isomer of I was iso-
lated in 4995 yield and the lower melting isomer in
32% yield; most of the remaining 159 of the product
was probably the latter isomer (sce Txperimental).
Ilach of these isomers gave satisfactory analyses
not only for carbon and hydrogen but also for the
cthoxy group; moreover they gave acceptable
neutralization equivalents. Their infrared speetra
showed sharp peaks at 5.82 and 5.90 u,® whereas
the spectrum of cach of the diastereomers of diacid
IT exhibited a single carbonyl peak at 5.88 4.3

When the condensation was performed using
potassium amide or lithium amide, similar results
were obtained. However, in the latter casc the
vields were somewhat lower.

(1) American Cyanamid Co. Fellow, 1959-1960.

(2) C. R. Hauser and M. T. Tetenbaum, J. Org. Chem.,
23, 1146 (1938).

(3) See L. J. Bellamy, The Infrared Specira of Complex
Molecules, 2nd ed., Wiley, New York, 1938, pp. 161, 178.

The configurations of each isomer of ester-acid I
were determined by hydrolysis by means of dilute
hydrochloric acid to form the diastereoisomers of
diacid II, the configurations of which have been
well established.%® Thus, the higher melting ester-
acid was assigned the erythro configuration Ia and
the lower melting isomer the fhreo configuration
Ib, since they gave the erythro- and threo-diacids
ITa and IIb in yields of 99 and 799, respectively.
Furthermore, the higher and lower melting isomers
of ester-acid I were esterified with ethanol to form
the erythro- and threo-diethyl esters I1la and IIIb
in yields of 97 and 469, respectively. Authentic
samples of these diesters were prepared by esteri-
fication of the corresponding diacids.

H H

(‘sHs\\/.i\//(‘Hg('OOR’ ('r,lin\/ly‘('}—]g(:‘OOR'

- [N
Roocw(‘m: <',;H,,"KT/7\(‘()<)R

H I8
erythro threo
Ian. R = H R’ = (,H, Ib. R = H, R’ = C,H;
(M.p. 189.5-190°) (M.p. 104-105°)
ITa. R =R’ =H IIb. R =R’ =H

(M.p. 230-231°)
I1Ia. R = R’ = C.H;,

(M.p. 92.5-03°)
IVa. R = R = CH;,

(M.p. 142-142.5)

(M.p. 212-213°)
IIlh. R = R’ = C.H;
(M.p. 76-76.5%)
IVh. R = R’ = CH,
(M.p. 85-86°)

Although the acid-catalyzed hydrolyses and
esterifications mentioned above involved refluxing
aqueous or cthanolic solutions or suspensions for
several hours, little if any epimerization appeared
to occur. Certainly complete epimerization in each
reaction, which would have to be assumed if the

(4) 8. Avery and W. D. Maclay, J. Am. Chem. Soc., 51,
2833 (1929).

(5) D. Lednicer and C. R. Hauser, J. Am. Chem. Soc.,
80, 6364 (1938).
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reverse configurations were to be assigned, seems
improbable,

The erythro-diacid 11a employed in the prepara-
tion of the authentic erythro-diethyl ester 111a was
readily obtained in 509 yield by fractional crystal-
lization of the mlxturo of diacids produced as rep-
resented in equation 1. The threo-diacid 1Ib was
isolated in only 179, yield by fractional crystalliza-
tion of the mixture of isomers but it was obtained
in 649 yield by refluxing the mixture with acetic
anhydride and hydrolyzing the resulting threo-
anhydride V (Equation 2). Under these conditions
the erythro-diacid Ila isomerizes to 11b.4¢

(CH;C0),0
reflux

HgO

Ilab —~=—eo0, b ()

sHs

The highest yield of the erythro-ester acid Ia or
the erythro-diacid Ila that has been isolated from
the product of the conjugate addition of disodio-
phenylacetate to ethyl cinnamate (Equation 1)
was approximately 509;. Although lower yields
(17-329%,) of the threo-ester acid or threo-diacid werce
isolated, more of this isomer appeared to be pres-
ent in the mixture; the yield by difference amounts
to about 509%. Moreover, esterification of
the mixture of diacids obtained according to
Equation 1 with methanol followed by fractional
crystallization produced the erythro-dimethyl ester
in 489, yield and, presumably, the threo-dimethy!
ester (as an oil) in about the same yield (see Ex-
perimental).

These results indicate that the conjugate ad-
dition oceurs nounstereospecifically. The mechanism
of the reaction appears to involve the intermediate
formation of the two diastereomeric forms of
of dianion VI in roughly equal amounts, from
which Ta and Ib arc obtained on acidification.

(JGHE,(')HCH(‘/()U(‘/: H, CsH;CHCH,COOCH,
i

CH;CHCOO CsH,CCO0
VI Vil

The predominant formation of one of the dias-
tereoisomers of VI followed by isomerization through
dianion VII to give an equal mixture of the two
1somers seems less likely. In fact evidence was ob-
tained against such an isomerization. Thus pure Ia
or Ib failed to undergo appreciable isomerization
with two molecular equivalents of sodium amide or
sodium triphenylmethide (with Ta) in liquid am-
monia under similar conditions. The red color of
the latter reagent was discharged indicating that
dianion VI was formed. A similar lack of appreciable
isomerization of the isomers of 2,3-diphenylbutyric

(6) G. M. Badger and J. W, Cook, J. Chem. Soc.,
(1949)
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acid with sodium amide in liquid ammonia was
observed recently.”

In the earlier work on the conjugate addition
(Equation 1),% the liquid ammonia was replaced
by ether, and the resulting ethereal suspension of
the reaction product was shaken with cold water
and sodium hydroxide solution. Since the diacid
II was obtained on acidification, the intermediate
ester acid I was indicated to undergo hydrolysis
with remarkable ease. This has now been con-
firmed. Thus, each isomer of ester acid 1 was hy-
drolyzed completely on extracting ethereal solu-
tions of them with 109, sodium hydroxide solution
at room temperature even though the alkaline
extracts were acidified within five minutes. Isomer
Ia was also completely hydrolyzed on standing at
room temperature with two molecular equivalents
of sodium hydroxide solution for several hours.
After standing under similar conditions with only
one equivalent of sodium hydroxide, however,
ester acid In or Ib was recovered unchanged; this
shows that the monoacid salts of these isomers are
relatively stable. Similarly ester acids of Ia and Ib
were recovered after standing in solution with
excess sodium bicarbonate at room temperature
for several hours.

Likewise the mono ethyl esters of glutaric and 3-
phenylglutaric acids, which were prepared from
the corresponding anhydrides, underwent hydroly-
sis on extracting ethereal solutions of them with
excess 109 sodium hydroxide solution at room
temperature (Equation 3). The mechanism of such
hydrolyses may involve a cyclic intermediate.®

0
/CHzCOOCZHs
1. C;HONa
R—C~H O 2. HCI R—C\_H
CH,COOH
0 ("H,00Na
NaOQH (excess) R—('/—H (3)
room temp.
(CH,OO0Na

EXPERIMLNTALY

Condensation of disodiophenylacetate with ethyl cinnamale.
(A) Isolation of ester acids 1. To a stirred suspension of 0.10
mole of sodium amide in 300 ml. of commercial, anhydrous
liquid ammonia® was added 6.8 g. (0.060 mole) of solid
phenylacetic acid. The resulting green solution was stirred

(7) C. R. Hauser, D. Lednicer, and W. R. Brasen, .J. Adut.
Chem Soc., 80, 4345 (1958).

(8) For u discussion of the alkaline hydrolysis of certain
related ester acids, see M. I.. Bender, Chem. Rev., 60, 80-
82 (1960); E. Gaetjens and H. Morawetz, J. Am. Chem.
Soc., 82, 5328 (1960).

(9) Melting points and boiling points are uncorrected.
Melting points were taken on a Fisher-Johns melting point
apparatus. Hlemental analyses were by Spang Miero-
analytical Laboratory, Ann Arbor, Mich., unless otherwisc
indicated. Infrared spectra were taken on a Perkin-Elmer
Infracord by the potassiuin bromide method.

(10) See. C. R. Hauser, F. W, Swamer, and J. T. Adaws,
Org. Reactions, VIIT, 122 (1054,
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for 15 min., and a solution of 8.8 g. (0.050 mole) of ethyl
cinnamate in 25 ml, of anhydrous ether was added during
4 min. The color faded, and a white precipitate formed.
After stirring for 30 min., solid ammonium chloride (6 g.)
was added. The liquid anmmonia was evaporated and an
equal volurme of ether was added. The resulting ethereal
suspension was poured into 100 ml. of 3N hydrochlorie
acid, and the lavers were separated. After being combined
with three cther washings of the aqueous solution, the
ethereal solution was dried over Drierite, filtered, and the
solvent was distilled leaving the crude ester acids I (15 g,
96%¢).

The mixture of ester acids T was dissolved in 200 ml. of
boiling benzene and allowed to crvstallize. Filtration gave
7.6 g (499%) of erythro-t-carbethoxy-2,3-diphenylbutyric
acid (Ia), m.p. 188-189° and at 189.5-190° after recrystal-
lization from henzene.

Analtt Caled. for CHaQy: C, 73.06; H, 6.45; C.H;0,
14.42; neut. equiv., 312, Found: C, 72.85; H, 6.41; C.H;0,
14.29; neut. equiv., 308.

The benzene was evaporated from the filtrate, and the
residual oil was cryvstallized very slowly from 350 ml. of
ligroin (h.p. 90-120°) to give 5.0 g. (32Y() of threo-4-car-
bethoxy-2,3-diphenvibutyric  acid (Ib), m.p. 104-105°.
The melting point wius not altered by recrystallization.

Anal. Caled., for CiHyOg C, 73.06; H, 6.45; C.H;0,
14.42; neut. equiv,, 312, Found: C, 73.08; H, 6.47; C.H:0,
14.33; neut. equiv., 309.

The infrared spectrum of each isomer showed carbonyl
absorption® at 5.82 and 5.90 u.

Similar results were obtained when the reaction mixture
was poured into a suspension of ammonium chloride in
liquid ammonia (inverse neutralization) or when the liquid
ammonia was replaced by ether and the resulting etheral
suspension poured into dilute hydrochloric acid. The latter
experiment gave crude ester acids I in 889 yield, from which
the erythro and threo isomers were isolated in vields of 499
and 79, respectively.

(B) Isolation of diucids 1I. The white suspension of the
reaction product obtained as described above under (A)
was stirred for 1 hr., and the liquid ammonia was then re-
placed by ether (without adding ammonium chloride).
The resulting ethereal suspension was refluxed for 30 min.,
cooled, and shaken with ice water essentially as described
previously.? The etheral layver was extracted twice with 59
sodium hydroxide solution at room temperature, and the
combined alkaline extracts (after filtering) were acidified to
precipitate o mixture of isomerie diacids II in 90-959,
vield. Crystallization from ethanol gave erythro-2,3-di-
phenylglutaric acid (1la), m.p. 225-228° in 509, vield.
Reerystallization from ethanol raised the melting point to
230-231°. Reported m.p. 226-228°4 and 230-231°.5

‘The filtrates were concentrated, filtered, and the solid
erystallized fromn dilute acetic acid to give threo-2,3-diphenyl-
glutarie acid (ITh), m.p. 206-209° in 174, yvield; veported!
m.p. 208-210°.

The infrared spectrum of ecach isomer showed carbonyl
absorption? at 5.88 u.

(CY) Conversion of the mirture of diacids 11 to dinethyl esters.
The mixture of isomeric digeids IT obtained as described
under (1) was refluxed for 18 hr. with 150 ml. of ubsolute
niethanol containing 5 ml. of coned. sulfurie acid. The excess
methanol was distilled, and the residue was dissolved in
ether. The ethereal solution was washed with water followed
by 109 sodium bicarbonate solution and dried over mag-
nesium sulfate. After filtering, the solvent was removed to
leuve & mixture of isomeric dimethyl esters IV in 969 yield
(based on the diacids). Crvstallization of the mixture from
absolute methanol afforded erythro-dimethy] 2,3-diphenyl-
glutarate (IVa), m.p. 142-143° in 489, yield, reported?
m.p. 143°. No depression in melting point was observed on

(11) Carbon and hydrogen analysis by Galbraith Labora-
tories, Knoxville, Tenn.
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admixture with an authentic sample of the erythro isomer
prepared as described below. Evaporation of the methanolic
filtrate left an oil which was presumably the ihreo-dimethyl
ester IVb.

Configurations of ester acids 1. (A) By hydrolysis. A sus-
pension of 1.0 g. of the higher melting ester acid Ia in 30 ml.
of 1:1 hydrochloric acid was refluxed for 24 hr., cooled, and
filtered to give 0.90 g. (999%) of erythro-2,3-diphenylglutarie
acid (ITa), m.p. 227-228°. Admixture with authentie ery-
thro-diacid IIa produced no depression in melting point but
admixture with authentic threo-diacid IIb depressed the
melting point to 202-213°.

Similar treatment of the lower melting ester acid Ib
gave, after crystallization from dilute acetic acid, threo-
2,3-diphenylglutaric acid (IIb), m.p. 205-209° and 207-
210° when mixed with authentic diacid ITb.

(B) By esterification. A solution of 1.0 g. of the higher
melting ester acid Ia in 25 ml. of absolute ethanol was satu-
rated with hydrogen chloride and refluxed for 4.5 hr, After
cooling, the solution wus poured into water, and the result-
ing suspension was made slightly alkaline by the addition of
10% sodium hydroxide solution. Filtration of the alkaline
suspension afforded the erude diester (97%), m.p. 89.5-
90.5°, Crystallization from dilute ethanol gave erythro-
diethyl 2,3-diphenylglutarate (I11a), m.p. 92-92.5°, which
was not depressed on admixture with an authentic sample
prepared as described below.

The lower melting ester acid 1b was esterified similarly.
After cooling, the ethanolic solution was poured into 100
ml. of water, and the resulting agueous suspension was
extracted three times with ether. The combined extract
was washed with two 50-ml. portions of 5%, sodium bicar-
honate solution, and dried over Drierite. After filtering, the
solvent was distilled to leave an oily residue (0.93 g.) which
slowly solidified (m.p. 65-73°). Reecrystallization from 95%
ethanol afforded 0.50 g. (46%,) of threo-diethyl 2,3-diphenyl-
glutarate (ITIb), m.p. 73-75°, which was not depressed on
admixture with an authentic sample prepared as described
below.

Preparation of threo-diacid 11b through unhydride V. A
mixture of the isomeric 2,3-diphenylglutaric acids (II)
(27.1 g., 0.095 mole) was refluxed for 17 hr. with 150 ml. of
freshly distilled acetic anhydride according to the procedure
of Badger and Cook.® The acetic acid and excess acetic
anhydride were distilled, and the residue was crystallized
from chloroform—petroleum ether (b.p. 30-60°) to give 16.2
g. (649) of 2,3-diphenylglutaric anhydride (V), m.p. 126.5-
127°. Reported, m.p. 125-126° and 126.5°.*

The infrared spectrum of this compound showed carbonyl
absorptioni? at 5.54 and 5.66 u.

A mixture of 5.0 g. (0.018 mole) of this unhydride and 50
ml. of 1065 sodium carbonate solution was refluxed for 30
min. After cooling and filtering, the solution wus acidified
with cold 3N hydrochloric acid to precipitate 5.3 g. (99%)
of threo-2,3-diphenylglutaric acid, m.p. 207-213°. Two crys-
tallizations from dilute acetic acid raised the melting point
to 212-213° (sealed tube), reported,* m.p. 208-210°.

Esterification of erythro- and threo-diacids II. (A) with
ethanol to form Illa and IIIb. A solution of 1.0 g. of erythro-
2,3-diphenylglutaric acid (ITa) in 25 ml. of absolute ethanol
was saturated with hydrogen chloride and refluxed for 6 hr.
The solution was poured into 100 ml. of water, cooled, made
alkaline with 109 sodium hydroxide solution, and filtered
to give erythro-diethyl 2,3-diphenylglutarate (I111a) (1.15 g,
969;), m.p. 90-91°, Crystallization from aqueous ethanol
raised the melting point to 92.5-93°. Reported* m.p. 93.3°.

Similar treatment of threo-2,3-diphenylglutaric acid (1Ib)
gave threo-diethyl 2,3-diphenylglutarate (I1Ib) (9697, m.p.
76-76.5°, reported¢ m.p. 76°.

The infrared spectrum of the eryihro isomer showed car-
bonyl absorption® at 5.80 u and of the threo isomer at 5.78 u.

(12) mee ref, 3, p. 127.
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(B) With methanol to form IVa and IVb. A solution of 1.0
g. of erythro-diacid IIa, 0.5 ml. of coned. sulfuric acid, and
25 ml. of absolute methanol was refluxed for 10.5 hr. After
cooling, the solution was poured into 1560 ml. of ice water,
and made alkaline with 109, sodium carbonate solution.
The resulting suspension was filtered to give erythro-di-
methyl 2,3-diphenylglutarate (IVa) (95%), m.p. 138-140°.
Two crystallizations from methanol raised the melting
point to 142-142.5°, reported* m.p. 143°.

The threo-diacid IIb was esterified similarly, After the
treatment with sodium bicarbonate solution, the suspension
was extracted with ether. There was isolated from the
ethereal extract threo-dimethyl 2,3-diphenylglutarate (IVb)
(87%), m.p. 85-86° (recrystallized from petroleum ether,
b.p. 30-60°), reported,* m.p. 87°,

The infrared spectrum of the erythro isomer showed car-
bonyl absorption® at 5.79 p and of the threo isomer at
5.77 p.

Failure of ester-acid Ia or Ib to isomerize. (A) With sodium
amide. To a stirred suspension of 0.022 mole of sodium
amide in 200 ml. of liquid ammonia! was added 3.4 g. (0.011
mole) of erythro-ester acid Ia. After stirring for 30 min.,
ammonium chloride was added. The ammonia was replaced
by ether, and the etheral suspension was poured into dilute
hydrochloric acid. Four crops of ester acid Ia were recovered
in yields of 37%, 13%, 7%, and 3% melting at 186-187°,
181-183°, 177-179°, and 164-170°, respectively. There was
also isolated diacid Ila in 219, yield, m.p. and mixed m.p.
with an authentic sample 226-229°. The total recovery of
erythro-ester acid or diacid amounts to 809,. None of the
threo isomers Ib or IIb was found.

The threo-ester acid Ib was treated similarly with sodium
amide in liquid ammonia. There was recovered 669, of
crude ester acid, 899, of which consisted of the starting iso-
mer Ib, m.p. 101-104° (recrystallized from ligroin, b.p.
90-120°). None of the erythro-ester acid Ia was found.

(B) With sodium triphenylmethide. To a stirred suspension
of 0.012 mole of sodium amide in 300 ml. of liguid ammonia
was added 3.0 g. (0.012 mole) of triphenylmethane. The deep
red solution was stirred for 15 min., and 2.0 g. (0.0064 mole)
of erythro-ester acid Ia was added. The color slowly faded.
After stirring for 45 min., the suspension was neutralized
by the addition of excess ammonium chloride. The ammonia
was replaced by ether, and the etheral suspension was
poured into 100 ml. of 3N hydrochloric acid. The layers were
separated, and the ethereal solution was extracted with three
100-ml. portions of 59}, sodium bicarbonate solution. On
acidification and filtration of the alkaline solution there was
recovered 1.30 g. (659) of erythro-ester acid Ia, m.p. 185-
188°. Also there was isolated from the filtrate erythro-
diacid ITa in 6% yield, m.p. 223-225°. None of the threo
isomers Ib or IIh was found.

Rapid atkaline hydrolysis of ester acids Ta and Ib. A solu-
tion of 0.50 g. of erythro-ester acid Ia in 20 ml. of ether was
extracted with two 10-ml. portions of 109, sodium hydroxide
solution. After standing at room temperature (about 25°)
for 5 min., the combined alkaline extracts were poured into
excess 3N hydrochloric acid to precipitate evidently a mix-
ture of erythro- and ihreo-diacids Ila and IIb, m.p. 208-218°
in 9965 yield.

Similarly an ethereal solution of 0.30 g. of threo-ester acid
Ib was extracted with 109 sodium hydroxide solution.
Acidification of the alkaline extract produced threo-diacid
1Ib, m.p. 205-207° in 999 yield.

A solution of 0.395 g. (1.26 mmole) of erythro-ester acid
Ia in 42.6 ml. of 0.0592 N sodium hydroxide solution (2.52
mmoles) was allowed to stand at room temperature for 7
hr. The solution was then poured into 10 ml. of 3¥ hydro-
chloric acid to precipitate a mixture of diacids Ila and IIb,
m.p. 205-215°, The infrared spectrum of the mixture showed
only one carbonyl peak? at 5.88 p.

A solution of 0.568 g. (1.82 mmoles) of erythro-ester acid
Ta in 30.7 ml. of 0.592NV sodium hydroxide solution (1.82
mmoles) was allowed to stand at room temperature for 7
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br. The solution was then poured into 10 ml. of 3N hydro-
chloric acid to precipitate the starting erythro-ester acid Ia,
m.p. 183-184°,

On similar treatment of threo-ester acid Ib (0.887 mmole)
with sodium hydroxide solution (0.888 mmole) the ¢hreo-
ester acid Ib, m.p. 101.5-102.5°, was recovered.

Ethyl hydrogen glutarate and its rapid alkaline hydrolysis.
Glutaric anhydride (22.4 g., 0.20 mole) was refluxed for 1
hr. with 0.20 mole of sodium ethoxide in 100 ml. of absolute
ethanol. The ethanol was evaporated, and the residue was
poured into 75 ml. of 3N hydrochloric acid. There was
obtained 22.7 g. (71%) of cthyl hydrogen glutarate, b.p.
140-143° at 6 mm., reported!? b.p. 143-145° at 7 mm.

The infrared spectrum of this compound, taken in carbon
tetrachloride solution, showed carbonyl absorption?® at 5.76
and 5.85 pu.

Crystallization of the pot residue from benzene afforded
glutaric acid (119%,), m.p. 98.5-09.5°, reported!* m.p. 97.5°.

Extraction of a solution of 1.0 g. of ethyl hydrogen gluta-
rate in 25 ml. of ether with two 25 ml. portions of 109,
sodium hydroxide solution as deseribed above for ester acid
I produced glutaric acid, m.p. 98-99°, in 319, yield.

Ethyl hydrogen 3-Phenylglutarate and its rapid alkaline
hydrolysis. To a cooled solution of 0.25 mole of sodium eth-
oxide in 100 g. of absolute ethanol was added 40 g. (0.25
mole) of diethyl malonate, followed by 44 g. (0.25 mole)
of ethyl cinnamate according to the procedure of Michael.?®
After 5 days at room temperature, 500 ml. of water was
added, and the resulting suspension was extracted with
ether. There was obtained 57 g. (68%) of diethyl 2-car-
bethoxv-3-phenylglutarate, b.p. 160-163° at 1 mm., re-
ported® b.p. 213-215° at 15 mm.

This triester (57 g., 0.17 mole) was refluxed for 11 hr.
with 64 g. of potassium hydroxide in 80 ml. of water.
After cooling, the mixture was poured into 200 ml. of 1:1
hydrochloric acid. The resulting tricarboxylic acid was iso-
lated (ether extraction) and heated at 110-120° for 2 hr.
(carbon dioxide evolved) and at 130° for 2 hr. The resulting
3-phenylglutaric acid (34 g., m.p. 123-135°) was heated on
the steam bath with 75 ml. of acetyl chloride for 4 hr. The
excess acetyl chloride was distilled, and the residue was
stirred with petroleum ether (b.p. 30-60°) to give, on filtra-
tion, 21.3 g. (65%) of 3-phenylglutaric anhydride, m.p.
100~105°. Crystallization from benzene—-petroleum ether
(b.p. 30-60°) raised the melting point to 107-107.7°,
reported,® m.p. 105°.

The infrared spectrum of this anhydride showed earbonyl
abgorption!? at 5.50 and 5.67 u.

This anhydride (5.7 g., 0.030 mo e) was re ﬂu\ed 1 hr.
with 0.030 mole of ﬁodmm ethoxide in 50 ml. of absolute
cthanol. The ethanol was evaporated, and the residue wus
dissolved in water. The resulting alkaline solution was
washed with ether and acidified. There was isolated (ether
extraction) 5.5 g. (809%) of ethy] hydrogen 3-phenylghutarate,
m.p 57-59° (crystallized from petroleum ether, b.p. 30~-60°).
Several recrystallizations from petroleum ecther raised the
melting point to 59.5-60°.

Anal. Caled. for CmHm()A: (‘, 66.08, ]{, (‘).8:‘;, (\:l‘{:‘( ),
19.07, neut. equiv., 236. Found: (!, 66.03. H, 6.81, (,H0,
18.92, neut. equiv., 223.

The infrared spectrum of this ester acid showed carbonyl
absorption?® at 5.76 and 5.88 u.

A solution of 0.40 g. of this ester acid in 10 ml of ether
was extracted with 109 sodiumm hydroxide solution ax
deseribed ahove for cster acid I to give 3-phenyiglutaric
acid, m.p. 142-143°, in 689, yield, reported,’ m.p. 140°.

Duruay, N. C.
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