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(sharp singlet, 4 protons), 6.68 (doublet, J = 6 cps, 1 proton), 
6.8:3-'i..i0 (miilt,iplet, 5 protons). 

DL-p-Trimethylsilyla1anine.-The above prucediire was used t o  
coiivert 2.0 g of ethyl a-acet aiiiido-ol-cyaiio-p-triiiiethylsilyl- 
propionate to the correspotidiiig alaiiiiie derivative except that  the 

was carried out OII  a steam cone for 3 hr. There was 
.XI nig of white crystalline material, mp 286-288". 

9 n a l .  (C6111jNO?Hi) C, H, S. Tlc of this material showed only 
one plirple spot after development with ninhydrin: Rr 0.66 
(n-BiiOH-AcOH-H.0, 4: 1 : l), 0.83 (t-BuOH-2-but,anone-HsO- 
28:; SEI,OH, 4 : 3 : 2 :  l), 0.68 ( l Ie0H);  pmr absorptions [DeO, 
NaOL), 3-( trimethylsily1)-1-propanesiilfonic acid sodium salt 

plet, J = 7 cps, 1 proton), 8.i5-9.48 
2 protons), 10.0 (broad hinglet, 9 

authors are indebted to Mrs. Agnes 
elemental analyses. 
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Xiimeroiis literature references2 describe the preparation of 
alkyl esters of lactic acid, biit thus far no merition has been 
made of phenyl lactate. Wieland and Koppe3 prepared the cor- 
responding thiophenyl ester by diazotization of alanylthiophenyl 
hydrochloride brit were unable to obtain a satisfactory analysis 
for their product. We wish to  report the synthesis of phenyl 
lactate by way of intermediates in which the lactic acid hydroxyl 
group is protected by benzylatiori. This compound has been 
tested at the Cancer Chemotherapy Sational Service Center 
in L1210 lymphoid leukemia at, dose levels between 100 and 
400 mg/kg and in Walker carcinosarcoma 236 (intramnsciilar) 
a t  a level of 400 mg/kg. I t  was foiind to be nontoxic and inac- 
tive iii both syst'ems. 

Experimental Section4 

Reaction of 0-Benzyllactoyl Chloride with Phenol.-0-Benzyl- 
lactoyl chloride was prepare@ from 0-benzyllactic acid in 797, 
yield, bp 94.5-93.5 (1.2-2.0 mm), n Z 6 ~  1.5078. To 598 g (3.02 
moles) of 0-benzyllactoyl chloride was added 284 g (3.02 moles) 
of phenol (llerck, reagent grade). The mixture was heated 
(bath temperatiire 70-80") and st'irred for 2 hr. After standing 
for 18 hr a t  room temperature, residual HC1 was removed under 
vaciium and the product was distilled directly using a short-path 
distilling head. The first fraction, bp 35-91' (0.1-0.2 mm), 
coiisist,ed mainly of phenol (99 g). The distillation was halted 
and the head, condenser, and receivers were cleaned thoroughly. 
Upon resumptioil of distillation, there was obtained a forerun 
of 47 g, followed by the main fraction (326.5 g, 4 2 5 )  of impure 

(1) Supported by Contract No. PH-43-62-4T9, Cancer Chemotherapy 
National Service Center, Xational Institutes of Health, E. S. Public Health 
Seryice. 

L. T .  Smith and H. V. Claborn, I n d .  Eny. Chem., 
33, 692 (1940). 

(2)  For a review see: 

( 3 )  T .  Wieland and  H .  Koppe, Ann., 581, 1 (1953). 
( 4 )  Melting points were obtained on a Thomas-Hoover Vnimelt and are 

uncorrected, llIicroanalyses were periormed by  R. S.  Boos and associates 
a t  hlerck Sharp and Dohme Research Laboratories. T h e  ir spectra were 
obtained on a Perkin-Elmer Model 137 recording spectrophotometer, the  
uv spectra h y  A .  Iialowsky using a Car? Model 11 spectrophotometer. .i 
Varian Associates A-60.4 instrument was used by  R. C .  Zerfing ior recording 
nmr spectra (ppm downfield from TXS). Glpc was performed by  TT. E. 
Tait  on a Barber-Coleman blodel 10 gas chromatograph n i t h  a flame ioniaa- 
tion detector using a 2 m X 6 .4  mm glass column packed with lY0 silicone 
fluid ( D C  QF1) on Gas Chrom Q support. 

( 5 )  (a) L. Feldmann and H. 0. L. Fischer, A r c h .  Bioehem., 14, 117 
( l Y 4 i ) :  (b) L. A. Goldblatt, D. A .  Yeadon, and hf. I3rown J .  A m .  Chenr. 
Soc.,  77, 2477 (1055). 

phenyl 0-benzyllactate, bp 143-148' (0.05-0.10 mm), n Z 5 ~  
1.5385, sapon equiv 286 (calcd sapon eqiiiv 256). Glpc showed 
two niajor componeiits revealed as closely spaced peaks. The 
iimr bpectrrim showed t,wo separate methyl group doublets of 
approximately eqiial iiitensity. The remaining peaks corre- 
sponded to the striicture phenyl 0-benzyllactate, as did the 
infrared spectriim. hialysis showed valiien for carbon to be 
approximately 1 C; high. Titration indicated 0.23 meqiiiv/g of 
free acid. 

Phenyl Lactate.-Hydrogeiiol was performed at  room 
temperatiire using an initial H2 wire  of 2.8 kg/cm?, 79.0 g 
(0.308 mole) of phenyl 0-benzyllactate, X g of 5 5  Pd-C, and 800 
ml of HOAc. After 18 hr of shaking, the hydrogen iiptake 
amounted to 150% of the calculated amoiint, at which time the 
operation was halted. After filtration, the catalyst cake was 
washed with HOAc. The fi1trat)e and washiiigs were evaporated 
under vacuum, and the residiial oil was dihwlved i i i  400 ml of 
ether. Upon standing for 5 min, a grayish precipitate formed 
which was removed by filt,ratioii and the ether was then evapo- 
rated under vacuum. The product was flii,hed five times with 
CsHs and dissolved in 600 ml of cold EtYO. Some cloiidiiiess 
formed which was removed by filtration. The total voliime was 
brought to 1 1. by the addition of cold Et20. This sohitioil was 
washed successively (100 ml each of ice-cold SaIICOr, I f20 ,  aiid 
SaC1). The ether layer was dried (Na?S04) aiid the solvetit was 
removed to give 23.7 g of criide prodiict. Ilistillatioii gave 7.74 
g (15yc) of product, bp 51-60.;i0 (0.005 mm), 
mm) (:30-cm spinning band column), n s 5 D  1.50 
solidified when stored a t  5" ,  mp 30.0-30.5"; ir, iiv, aiid nnir 
spect,ra were as expected. 

d n a l .  Calcd for CgHI0O3: C, 63.03; IT, 6.0i ;  sapon eqriiv, 
168. Foiind: C, 65.00; H, 6.04; sapoti eqiiiv, 172; free acid 
titration, 0.17 mequiv/g. 

The phenyl ester linkage was found to  be readily srisceptible 
to hydrolysis, with phenol frequently present as a contamilialit 
in distilled samples of phenyl lactate. Traces of phenol were 
readily detected by means of rimr spectro.w)py, in which a 
doublet centered at  6.89 ppm ( J  = 3 cps) was confirmed as diie 
to  phencil by spiking of a CI)C13 soliition of piire phenyl lactate. 
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The pharmacological screening of some 1-substituted 2,3-di- 
phenylpyrroles (Table I )  disclosed that those compounds in 
which the variable side chain contaiiied the aminoethyl moiety 
produced complete analgesia at  a dosage of 10 mg/kg when in- 
jected into Holtzmanii rats. The animal's tails were completely 
insensitive to pinching or a hot lamp for 1.3 hr. The cwm- 
pounds included in this group were substituted with the 2-amino- 
ethyl, 2- (N-morpho1ino)et hyl, 2-dimet hylamiiioet hyl, atid 2-(N '- 
methy1piperazino)ethyl groups. All of the pyrrole riiig- were 
synthesized from 1,4-diphenylbiitane-1,4-diolle' aiid the appro- 
priately substituted amine by thermal condensation x i th  or with- 
oiit a solvent.2 Variations in the method of prepamtioil are 
noted in the Experimental Section. 

Experimental Section 

Method A.-A mixture of 0.05 mole of 1,4-diphenyl-1,4- 
butanedione, 0.07 mole of the amine, arid 100 ml of xylene was 
refluxed with atiriing for 3 hr. The cooled mixture was poiired 
into a 2-1. separatory funnel and diluted with 200 ml of Et,(). 
The organic mixture was wa5hed three tunes with eqiial voliimei 
of H,O after which it was eutracted with 250 ml of 0.1 -Y IICl. 

(1) A. Kreutaberger and P. 4. Kalter, J .  Ore.  Chem., 25, 334 (1960). 
(2) W. S. Bishop, J .  Am. Chem. Soc., 67, 2261 (1945). 


