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The Perkin reaction of benzaldehyde with phenylacetic acid, 

carried out in the presence of acetic anhydride and triethyl- 

amine,yields predominantly the trana isomer of +phenylcinnamic 

acid (1). With the view to clarify the atereochemiatry and me- 

chanism of this reaction Zimmerman and Ahramjian(2) studied in 

a preparative manner the dehydration of the diaetereomeric 

(?)2,3-diphenyl-3-hydroxypropionic acida (I), which in this case 

are aeaumed as intermediates. Ueing lower concentratione of the 

reactants they achieved a atill higher stereoselectivity - a 98t 

t296 yield of the trane ieomer from both diastereomere. The 

autors aesumed that the hydroxy acida are first converted into 

the mixed anhydridee (II) of the respective diastereomeric 

+acetoxy-2,3-diphenylpropionic acids with acetic acid. Under 

the action of triethylemine an&proton ia then cleaved.The carb- 

anion formed eliminates spontaneously an acetate anion from a 

oonformetion allowing maximum cmjugation between the carboxyl 

group,the double bond being formed in the transition etate and 

the phenyl group at the ficarbon atom (“overlap control”). 

With the view to study the kinetics end mechanism of the 

Perkin reaction in all its steps, we reported earlier a prepa- 
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rative and kinetic investigation on the dohydration or the 

diaatereamere I on heating In acetic anhydride in the preeence 

of different amounta of acetic acid(3). Our present communlaa- 

tlon deals with the kinetlo meaeuremente of the dehydration of 

the eeme dlaetereomere in a mixture of acetic anhydride end 

triethylamine (lrl). oarried out in the range of 5 to 25’C. 

The eamplee for the kinetic rune were prepered in advence, 
In order to convert I into II, by heating ror 5 hours at 70°C 
eolutiaa(e of I (0,200 %) in acetic anhydride containing 0.5 % 
acetio qcid()). Bqual volume8 of these eolutione and triethyl- 
amine wqre mired at the desired temperature in brown reagent 
veeeele ‘in order to avoid the photochemical reaction between 

acetla anhydride.A check solution containing 
trleth~lemlne and acetlo enhydride wee run 

For each diaetereomer were carried out two 
ach temperature (‘0,05’C). The course of the reaction 

wae follbwed by the concentrationa of the &-phen l-trane-clnna- 
mlc acIdI, meamred epectrophotometrlaally at X=2 0 mpc, the 8 
semplee kf the reaction mixture8 being diluted(l:50 till 1:lOO) 
with methanol, which quenches the elimination reaction. The 
data for’ oalculat 
recting he extinct on values of the sample8 with that of the 16 ? 

the rate conetente were obtained by cor- 

reepectipe value for the check sample (the largest correction 
did not bxceed 10 %). 

The reaction wae flret order in reepect to the initial hyd- 

roxy acid ae may be eeen rrom the linear relatlonehlp of log0 

rromt(rlg.l).Plots or log+ a&net -+ were ale0 linear(rig.2) 

which allowed urn to calculate the activation parameters In the 

temperature interval studied. The values of the rate conetante 

and the ectivation parameters are given In table 1. The atan- 

derd deviation ie given for 99 % etatietical certainty. 

i", 
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TABIB 1 

Rate Constants Activation Parameters 

x.105 [sea-3 

T PR] +':.I rS& 

278.2 ’ 283.2 288.2 293.3 298.2 

-,&I 

28g2o1 

3 3,8_* 5,6" 7.82 12.72 15.9' ll,& -36,22 22,2f 

P -+0,3 to.3 f. 0.8 f. 0.7 20.8 -co,04 +-OS03 20104 

5.6' 7,8? 11,6x j 17,2C 22,2f 11,2i -37,5c- 22.0% 

'0.4 f0,5 ?I,1 r1,o %l,O 50.04 20.03 *0,04 

First of all we wish to pay attention to the fact, that 

inepite of the great change in the experimental conditions in 

comparison to those used earlier (3), the etitropiee of activa- 

tion are only slightly higher (more aignificsntly with the 

erythro isomer - with c.a. 4 e.u.). This shows that in this 

oaee also the slowest step is the formation of a oarbanion. 

The strong Increase in the basicity of the medium has lead as 

main result to strong decrease in the enthalpies of activation 

(3,6 kcal/mole for the erythro isomer and 5.7 kcalhole for 

the three one). The latter effect detenninea mainly the ob- 

served increase in the rate. 

be presented a8 follows: 

Ph-fH--!H-CO-OAc + Et3N 

AcO Ph 

erythro or three 

The mechanism of the reaction may 

% 0 
e Ph-y-c-co-OAC + %i 

k2 I 
Et) 

AcO Ph 

Ph-CH-C-CO-OAu --ffiPh-CB- 
Q 8 

F 
-CO-OAo + ho0 

I I 
AcO Ph Ph 

trans 
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Thhr rteedy-atats approximation givasr 

It, .K3. [jhCIi(OAa)CH(Ph)COOAc] . [Btp] 
v = 

A# our lnvortigatlon wae oarried out in the preeenoe of a 

large l xae88 o? triethylrmino and acetia aafd, i.e. under the 

a~ditionr roaa+nnondod for preparative work (1). the above 

l quation a*y bo aimplifird to a firat ordar rat. one: 

V = sxp. [PhCH(OAa)CH(Ph)COOAa] 

The followlug l xporiment ma aleo aarrlrd out: A 8olutlon 

of 0.5 g phanylaoetla acid in 2.0 ml acetia anhydride were 

heated for one hour at 105’C. Aftor cooling the reaatlon mix- 

ture, 2 ml benaaldehydr and 2 ml triethylamine were added and 

the homogenow solution obtained wae allowed to stand for 24 

hours In a eealed tube at roam temperature. 0.5 g (61%) &-phe- 

nyl-trane-cinnamia aaid worm iaolatrd aocordihg to the proce- 

dure described by Fiorer(l).Thie result confirma the aonclu- 

eion of Buckler and Bremer(4) drawn from the kinetic data,that 

the eloweet step of the Perkln rraatlon le the condonertian 

step. It follows that the method ursd in thlr paper may be 

utilized to etudy the klnetlae of the Perkin reaction. 
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