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SOME NEW BENZILIC ACID DERIVATIVES
Francis L. CHUBB, GERASSIMOS FRANGATOS, AND JACQUELINE NISSENBAUM

Morrison, Konigstein, and Cohen (1) have synthesized a series of esters of benzilic
acid (I) related in structure to benadryl and trasentin. Klosa (2) has also reported that
2-dimethylaminoethyl esters of alkoxydiphenylacetic acid (II) possess strong analgesic
and sedative action. In this communication we wish to describe the synthesis of some
new benzilic acid derivatives similar in structure to both I and II. These compounds

(ITI-VI) are listed in Table I. The intermediates required for their preparation are
listed in Table IL.

TABLE 1
O—CH,CH.R

|
(CeH;):.C—COOCH.CH,R

Analysis*
Calculated Found
Yield, M.p. or —
Compound R Ri % b.p. Formula C St N C 3¢ N
/CH3
111 Cl —N\ .HC1 51 145-148°  C20HNO3Cl2  60.32 6.33 3.52 61.3 6.61 3.72
CHa
J ] Ji [
v H —L\\—— JHCI 64 166-168' Ca2:H2sNO:Cl 67.76 7.21 3.59 67.72 7.24 3.39
v H N\_—>O.HCI 80 172-174°  Cs2HesNOCI 65.08 6.95 3.45 €4.82 7.06 3.45
/——| /Csz
VI —N N 74 195-197/1 mm  Cz6F136N:03 73.55 8.55 6.60 73.11 8.44 6.75
\—l \C7Hs

*Calc.: for 111 C, 17.80. Found: Cl, 17.92.

When an attempt was made to prepare dimethylaminoethyl diphenyl (2-hydroxyethoxy)
acetate hydrochloride (VII) by the reaction of ethylene glycol with dimethylaminoethyl
chlorodiphenylacetate hydrochloride, ring closure to form the cyclic lactone VIII occurred.
Allkaline hydrolysis converted VIII to the corresponding acid IX.

Can. J. Chem. Vol. 38 (1960)



Can. J. Chem. Downloaded from www.nrcresearchpress.com by 173.66.158.182 on 11/13/14
' For personal use only.

1232 CANADIAN JOURNAL OF CHEMISTRY. VOL. 38, 1960
TABLE I1
I
Intermediates (Cgl{;);C—COOR’

Analysis
Calculated IFound
Yield,
R R’ M.p. or b.p. L7 Formula C H N C H N
/CHa
OH CHzCHzN\ HC! 150-160°¢ 57
CHs
OH CH.CH N/, - HCL 174-175°% 78
2 é . —
OH CHzCHzNOO.HCl 178-180°¢ 61
/CI‘IJ
C1 CH:CH,N N’ HC1 184-186°¢ 83
CH;
Cl CHzCHzN/ .HCI 165~167° 88 CaHaNO0:Cly 63.17 6.10 3.68 63.13 6.12 3.73
Cl CHzCHzN< O.HCl  139-140°° 81
OCHCH.N{ [ CoH; 195-197°/1 mm 58 CagHpsNOs 74.54 7.96 3.95 7+.74 7.72 4.34
OCH'JCHzN\ ( Na 291-292° 81 CH:3NO:Na 68.95 6.65 4.02 69.24 6.51 4.13

oLit. value 184-186° (5). PLit. value 173-173.5° (). °Lit. value 181.5-182.5° (6). 9Lit. value 183-185° (4). °Lit. value
151.5-152° (7).

R
O—CH,CH,N 0 R
| R | CH,
' SR (CaHs):C—COOCH.CH:N
(CeH;)C.COOCH,CH,N CH,
\RH
! IT
O—CH,CH,0H
\ _CH,
(CeH;3):C. COOCH,CH.N JHCI
\CH,
VII
Cl
1 CH, o f
(CGHG)ZC—COOCHgCHgN\CH .HCl ~ HOCH,CH.OH  (CeHi) / \‘
—>
3
o7 No/

VI

NaOH
O—CH,CH,0OH
(Ce¢H 5)2(‘:——COOH
[X
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EXPERIMENTAL

Dialkylaminoethyl Benzilate Hydrochlorides (Table II)
These compounds were prepared from benzilic acid and the required 2-chloroethyl-
dialkylamine according to the general method of Horenstein and Pahlicke (3).

Dialkylaminoethyl Alkoxydiphenylacetate Hydrochlorides (Table T)

Compounds 111, IV, and V were prepared from the dialkylaminoethyl benzilate hydro-
chlorides by way of the corresponding chlorodiphenylacetate hydrochlorides as described
by Klosa (4). Details of the preparation of dimethylaminoethyl 2-chloroethoxydiphenyl-
acetate (I1]) are given below, since Klosa's procedure was modified in this case.

A mixture of 15 g of dimethylaminoethyl chlorodiphenylacetate hydrochloride, 3 g of
calcium carbonate, and 76 ml of freshly distilled 2-chloroethanol was refluxed for 24
hours with mechanical stirring. The hot reaction mixture was filtered and then allowed
to cool. The solvent was distilled under reduced pressure and the residue extracted with
acetone and filtered. After distillation of the acetone the residue was treated with 200 ml
of 109, sodium hydroxide and extracted with ether. The dried ether layer (calcium
chloride) was then saturated with hydrogen chloride at 3 to 4°. The hydrochloride
precipitated as a crystalline product, 8.5 g (519%,), m.p. 145-151°.

The material was purified by dissolving it in isoamyl alcohol and slowly pouring the
resulting solution into anhydrous ether containing some seed crystals, m.p. 145-148°,
The mixture was not stirred but kept overnight at 5°. Filtration yielded crystals melting
at 145-148°,

Diethylaminoethyl 2-(1-Pyrrolidyl)ethoxydiphenylacetate (V1)
This compound was prepared from ethyl benzilate according to the method of Morrison,
Konigstein, and Cohen (1).

2,2-Diphenyl-3-keto-1,4-dioxane (VIII)

A mixture of 20 g of dimethylaminoethyl chlorodiphenylacetate hydrochloride, 4.5 g
of calcium carbonate, and 100 ml of ethylene glycol was heated for 24 hours at 90—
100°. After the solution was filtered it was made basic with sodium hydroxide. The
resulting solid was filtered and washed with dilute hydrochloric acid. After recrystal-
lization from alcohol-water a yield of 8.5 g (59%,), m.p. 95-97°, was obtained. A second
recrystallization raised the melting point to 98-99°. Anal. Calec. for CsH;405: C, 75.59;
H, 5.51. Found: C, 75.11; H, 5.62.

Diphenyl(2-hydroxyethoxy Jacetic Acid (1X)

2,2-Diphenyl-3-keto-1,4-dioxane (1 g) was refluxed with 10 ml 109, sodium hydroxide
for 2 hours. After dilution and acidification of the solution, the product, m.p. 122-123°,
after recrystallization from alcohol—water, was obtained. Anal. Cale. for CysH104: C,
70.6; H, 5.88. Found: C, 70.64; H, 6.06. Neut. eq. Calc.: 272. Found: 272.
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