This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

LB
ORGANIC . .]"'.l<ll.'lu'l\lt ATIONS A MOD]FIED MEmOD FOR PREP G 2-(2_
l\\.u PRO( '-|- -m RES . PI'IENETHYL)PI‘]ENYLACETIC ACID

INTERNATIONAL Joseph G. Lombardino® N. W. Treadway*
T —— 2 Medical Research Laboratories, Pfizer Inc., Groton, Connecticut

To cite this Article Lombardino, Joseph G. and Treadway, N. W.(1971) 'A MODIFIED METHOD FOR PREPARING 2-(2-
PHENETHYL)PHENYLACETIC ACID', Organic Preparations and Procedures International, 3: 6, 279 — 282

To link to this Article: DOI: 10.1080/00304947109356075
URL: http://dx.doi.org/10.1080/00304947109356075

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947109356075
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13:35 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES INT. 3(6), 279-282 -(1971)

A MODIFIED METHOD FOR ?REPARING 2-(2-PHENETHYL) PHENYLACETIC ACID
Joseph G. Lombardino and N, W. Treadway, Jr.
Medical Research Laboratories

Pfizer Inc., Groton; Connecticut 06340

In connection with another study, 2-(2-phenethyl)phenylacetic acid (I)
was required in quantity. When a multi-step 1iterature1 method was
employed for the synthesis of I from 2-(2-phenethyl)benzoic acid (IV),
a side-reaction predominated to give the previously undetected hydro-
carbon II and only minor amounts (28%4) of the desired acid I. A second
side-product, the amide III, was also detected. The reaction sequence
has now been studied and modifications made at various points so as to

give much improved yields of the desired acid I.
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After preparing the ester V according to a reported2 method, the fol-
lowing modifications were made:

a) More convenient reduction to the carbinol VI was accomplished in
benzene solution using sodium bis(2-methoxyethoxy)aluminum hydride (Red-
Al, Aldrich Chemical Co.) for 35 mins at reflux. After hydrolyzing the
reaction, the CgHg layer yielded pure carbinol VI in 90% yield (mp 58-60°,
lit.l mp 58-59°).

b) The preparation of bromide VII using PBr3-pyridine at 0° gave
almost pure product which was then converted to nitrile VIII. This
latter compound was shown to be free of hydrocarbon II by NMR analysis
(no peak near 5.91 7). Crude VIII, on acid hydrolysis, gave 51% of the
desired acid I, 17% of hydrocarbon II and 2% of the amide III. The
overall yield of I in four steps from the ester V, without purifying

intermediates, was 40%.3

It would appear that from the formation of the intermediate 2-(2-phen-
ethyl)benzyl carbonium fon in the bromination of the alcohol VI in hot

aqueous HBr as well as in the vigorous acid hydrolysis of the nitrile

VIII might explain the formation of compounds II and III.

EXPERIMENTAL

2-(2-Phenethyl)phenylacetic acid (I). To a solution of 138 g (0.51 mole)

of PBrjy in 142 ml of dry benzene at 0° was slowly added 18.6 g of dry
pyridine, following by the dropwise addition of a solution of 404 g
(1,91 mole) of 2-(2-phenethyl)benzyl alcohol1 in 400 ml of benzene con-
taining 9.3 g of dry pyridine, After complete addition and 1 hr at 0°,

the resulting solution was allowed to stand at room temperature for
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24 hrs. After adding 800 ml of water to the solution, repeated ether
extractions yielded 460 g (85%) of 2-(2~phenethyl)benzylbromide (VII)
which was homogeneous on thin-layer chromatographic examination. Nmr
(deuteriochloroform): t 2.68. (s, 4, aromatic ring), 2.79 (s, 5, phenyl),
5.57 (s, 2, CH2Br) 7.02 ppm (8, 4, CH)CHj).

All of the above bromide (1.67 moles) was refluxed in a solution of
900 ml of ethanol containing 136 g (2.09 moles) of KCN for 0.5 hr. The
resulting suspension was poured into H20 and extracted repeatedly with
Et20. Evaporation of the ether extracts yielded 337 g (91%) of 2-(2-
phenethyl)benzyl cyanide (VIII) as a tan oil which slowly crystallized.
Nmr (deuteriochloroform):t 2.82 (m, 9, aromatic), 6.60 (s, 2, CH,CN),
7.15 (s, 4, CHCH,); mass spectrum (70 e/v) m/e (rel intensity) (calc
ot 221) 221 (2), 194 (5), 193 (28), 192 (16), 179, 178, 177.

All of the above nitrile (1.5 moles) in a mixture of 400 ml of
water, 400 ml of H2S04 and 675 ml of glacial acetic acid was refluxed
for 3 hrs. The resulting solution was poured into 2 1 of ice-H30 to
produce a pale yellow wax which was filtered. Partitioning the wax

between ether~10% NaOH gave: a) from the acidified basic aqueous layer,

1859 (51%2) of 2-(2-phenethyl)phenylacetic acid (1), mp 88-90°, lit.l

mp. 92-93°; b) from the ethereal layer, on evaporation and recrystalli-

zation of the residue from ether-hexane, 7.5 g (2%) of N-[2-(2-phen-

ethyl)benzyl]-2'-(2-phenethyl) phenylacetamide (III), mp. 99-102°, IR
(KBr): 3.05 (NH), 6,09 u (C=0); nmr (Dg-DMSO)7 2.78 (m, 18, aromatic
protons), 5.68 (d, 2, J = 6Hz, CHyN), 6.41 (s, 2, CHy-C), 6.7 (broad,

1, exchanges D70, NH), 7.17 ppm (s, 8, CHyCH3).

Anal. Calcd, C31H31NO: C, 85.87; H, 7.21; N, 3.23. Found: C, 86.30;

H, 7.24; N, 3.09;
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and c) by evaporation of the ether-hexane filtrate from b) above, 50 g

(17%) of dibenzo(a,d)cyclohepta(l,4)diene (II), which, after recrystalli-
zation from ethanol-H20, had mp. 75-77°, 11e.% mp. 78~79°. Insoluble
NaOH; IR (KBr): no C=0 peaks near 5-6 p; nmr (deuteriochloroform)t 2.91

(s, 8H, aromatic protons)., 5.91 (s, 2H, CHZ) 6.88 ppm (s, 4, CHCHj).

Anal. Caled. for CysHi4: C, 92,74; H, 7.26. Found: C, 92.49; H, 7.28.
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