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I INTRODUCTION
Esters of cinnamic acid and the acid itself
are present in oil of cinnamon, resins, storax, balsams and gums . The esters are used in flavoring materials and perfumery. The properties of cinnarnic
acid are those of a compound containing a benzene
nucleus, an ethylene linkage and a COOH group. (1)
Perkin (2) isolated clnnamic acid in 1866 by
the reaction which bears his name. He obtained cinnamic acid in leaflets which melted at 133°. In the
reaction, Perkin heated acetic anhydride and sodium
acetate with benzaldehyde. He assumed that the anhydride condenses with the aldehyde, the sodium
acetate serving merely as a catalyst. To support his
view point he showed that cinnamic acid was formed
also when benzaldehyde was µeated with acetic anhydride at 180° in the presence of other salts, for
example, sodium butyrate.
Fittig (3), (4) contested this view point. He
argued that the salt and not the anhydride condenses.
In support of this he showed (5) that when benzaldehyde is heated with acetic anhydride and sodium butyrate at 100° instead of 180°, ethyl cinnami c acid
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is the main product . He showed further that as the
temperature was raised, relatively less ethyl cinnamic acid was formed and relatively more cinnamic
acid; at 150° he obtained half as much ethylcinnamic acid as cinnamic acid; whil~ at 180° the reaction yielded almost entirely cinnamic acid as
Perkin reported . Fittig explained these results on
the assumption that at higher temperatures ( but
not 100°) acetic anhydride and sodium butyrate are
converted by double decomposition into butyric anhydride and sodium acetate , the latter condensing
with the aldehyde to give cinnamic acid . The anhydride-salt exchange may be represented as foll ows :
(CH3C0) 2 o

+

C489C00Na ~ - - (C4H9 Co) 2 o

+

CH3C00Na

[ichael (6) , (7) , (8} and others showed that
this anhydride - salt exchange does actually occur,
but that it takes place even at 100°; in fact it
proceeds to a greater extent at 100° than at 1000 .
He showed also that benzaldehyde , butyric anhydride
and sodium acetate at this temperature give mainly
ethylcinnamic acid . I.'ichael I s work led him to support the view point of Perkin .
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Stuart (9), (10) apparently confirmed Fittig's
view by reporting that a mixture of benzaldehyde,
acetic anhydride and sodium malonate at room temperature evolves carbon dioxide and gives cinnamic
acid. Since malonic acid is incapable of forming an
anhydride, it would appear that the salt, sodium malonate, condenses.
Fittig's view that the salt condenses became
generally accepted until 1928 when Kalnin (11) showed that acetic anhydride condenses with benzaldehyde in the absence of sodium acetate or other organic salt, if the reaction is carried out in the
presence of certain amines or inorganic salts, for
example, potassium carbonate. Kalnin showed further
that the condensation was dependent upon the strength
of the base used and concluded that in the presence
of the base ( sodium acetate) the anhydride is first
converted to its enolate, which condenses with the aldehyde.
Although a few recent workers (12), (13) consider that the anhydride condenses, most current texts
of organic chemistry represent the reaction as involving the condensation of the salt with the aldehyde and
regard the anhydride merely as a dehydrating agent.
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The reaction shown below represents the
condensation as taking place between the aldehyde
and the anhydride with the salt acting merely as
a catalyst:

~o

CH.- C"D
CH,-C~

~H H
~D
~C=C-C-OH

This representation shows the proposed reaction between the salt and the aldehyde with the
anhydride acting as a dehydrating agent:

+
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Breslow and Hauser (14) concluded that the anhydride condenses with the aldehyde . They reported
that when either acetic anhydride and sodium butyrate or sodium acetate and butyric anhydride are
heated for several hours and the resulting mixture
heated with benzaldehyde, the same relative yields
of cinnamic acid and ethylcinnamic acid are obtained . When this is carried out at 100°, at which temperature the mixture contains more butyric anhydride
than acetic anhydride the yield of ethylcinnamic
acid is four times greater than the yield of cinnamic acid . When the reaction is carried out at 100°
and 1800 and the relative yields of cinnamic acid
and ethylcinnamic acid compared, although more ethyl~
cinnamic acid is formed at both temperatures, the
yield of cinnamic acid is higher and ethylcinnamic
acid is correspondingly lower at 180° than at 100° .
They concluded that the anhydride condenses.
According to the modern theory (14), the condensation involves first the formation of an enolate
which condenses with the aldehyde . Obviously the anhydride should form the enolate more readily than
the salt since enolization of the latter would amount
to secondary ionization .

6

Small and Turnbull (15) in studying the
structure of bromomorphine were able to obtain
-phenyl-6-bromo-2-nitro-3,4-dimethoxycinnamic
acid by condensing 2-nitro-6-bromoveratraldehyde with sodium phenylacetate in acetic anhydride . In addition to the desired product they
also obtained considerable amounts of 6-bromo-2nitro-3 , 4-dimethoxycinnamic acid as a by product .
Lipkin and Stewart (16) described an improved synthesis of (3 - methylcinnamic acid and
~ -(0ic'-naphthyl)-cinnamic acid. They modified Stoermer, Grimm and Laage's (17) method to ensure reproducibility and greater purity of product. The
method consisted of first refluxing acetophenone,
powdered zinc, sodium dry benzene and bromoacetate
for 12 hours . The cool reaction mixture was decanted from the unused zinc, washed with HCl and refluxed a5ain for one half hour . Water was drawn
off and the ester residue was hydrolyzed with 1 n
methanolic KOH and aqueous KOH . ?,.ethanol was removed by steam distillation and the residue extracted
with ether to remove alkali-insoluble products. The
aqueous layer was added to ether and acidified with
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sulphuric acid . After removing the ether the crude
acid was distilled at 1 mm pressure .
One of the primary purposes of this investigation was to isolate an alkamine ester of cinnamic acid which might possess anesthetic properties . The study of anesthetics has stimulated a
vast amount of research on the formation of esters
from cinnamic acid and other related acids . Ever
since the discovery of novocaine (18) attempts have
been ma~.e to find a local anesthetic which will possess not only all of the favorable properties of
this substance but which will exhibit in addition
vasoconstrictor activity and anesthetize effectively mucous membranes when applied topically . During
the course of this research, the alkamine esters
have been most widely used .
Blicke and Parke (19) obtained eight dialkyl aminoalkyl esters of aminonaphthoic acid by condensation of nitro-1-naphthoyl chloride with a dialkylamino alcohol and subsequent reduction of the nitro
roup in the nitro ester wit
were able to isolate

(:J - diethylaminoethyl

stannous chloride. They
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, -di - n-butylaminoethyl
, -di -n-butylaminopropyl
t-diethylaminopropyl
t-di -n-butylaminopropyl
,. p - diethyl - Y- dimethylaminopropyl
este1 s of 3,4, 5 and 6-ni tro - 1- naphthoic acid and of
1

3,4 , 5 and 6-amino- 1 - naphthoic acid .
The esters of p-aminobenzoic acid have been
studied extensively since the preparation of novocaine (20) . It is interesting to note that pract ically all of the effective analogs have a carbonyl
group conju ated with the dou le bond of the aromatic nucleus (21), (22) . The esters of p- aminophenylacetic acid , a compound without this system , are quite
devoid of anesthetic properties ( 23) . On the ot.1er
hand , all conjugated systems of this t pe do not produce anesthesia . The alkamine esters of ft- aminocrotonic acid are of this type (24) . It was thou~ht
that the esters of p - aminomandelic acid mi ht be interestin

( 25) •

The great majority of commercial synthetic local anest netics belong to the class of esters of benzoic acid or aminobenzoi c acid and many such compounds
have been isolated and described in the scientific
literature (26) , (27) , (28) , (29) , (30) , (31) , (32).
Durin

the course of such rese arch .oore and Volwi-
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ler (33) isolated several compounds of this type.
They described
r -bromopropyl-2-bromo-3-nitrobenzoate
t -di-n-butylaminopropyl-2-bromo-3aminobenzoate
t -di-n-butylaminopropyl-2-bromo-4aminobenzoate
f -diethylaminoethyl-3-bromo-4-aminobenzoate
r -di-n-butylaminopropyl-3-bromo-4aminobenzoate
and stated that the water insolubility of the
hydrochlorides of these esters limits their usefulness as local anesthetics.
Ruberg and Shriner (34) reported the preparation of the monohydrochlorides of dialkylamino
ethoxyethyl-p-aminobenzoates of the general formular-NH2C6H4COOCH2CH20CH2CH~R2. They varied the R
group from methyl ton-butyl. The toxicity and local anesthetic action of these compounds increased
as the size of the alkyl group was increased .
Cook and Kreke (35) described the preparation
of benzoates and furoates of a number of amino alcohols. Both types of esters have a low order of
topical anesthetic activity but the furoates are
frequently somewhat superior . Among the compounds
they isolated were:
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p -R-ethyl-2-furoate . HCl
t -R-propyl-2-furoate . HCl
p -R-ethyl benzoate . HCl
t -R-propylbenzoate . HCl
p -R-ethyl benzoate . HBr
t -R-propylbenzoate . HBr

fl -R-ethyl- 2-furoate . HBr
'r - R-propyl-2- furoate . HBr
(' - R-ethyl benzoate . HBr
~ -ethylphenylaminoethyl- 2furoate . HBr
Cocaine . HCl

R equals dibutylamino
whi ch they prepared by esterifying the acid chloride s with the amino alcohols .
Donleavy and English ( 36) prepared a series
of alkamine esters of alkylthio benzoic ac i ds that
have marked local anesthetic activity and low toxicity . They succeeded in isolating
f -diethylaminoethyl

Y-d iethylaminopropyl
, -piperidionethyl
~-dibutylaminoethyl
esters of the following acids :
o-ethylthiobenzoate
0-n-propylthiobenzoate
o-n-butylthiobenzoate
m-methylthiobenzoate
m-ethylthiobenzoate
m-n- propylthiobenzoate
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m-n-butylthiobenzoate
p-ethylthiobenzoate .
In contrast to this wealth of information on
benzoic acids is the scanty reference to alkamine
esters of cinnamic acid . The use of apothesine (37)
and apocaine (38) as local anesthetics has suggested
that the cinnamate derivatives should be further investigated . Alkamine esters of p- methoxycinnamic
acid (39) and arninocinnamic acid (40) have local anesthetic activity . The alpha derivatives of cinnamic
acids have been investigated and their esters were
found to produce anesthesia (41).
Fosdick and Starke (42) investigated the synthesis of the alKamine esters of 4 - acetylferulic
acid (3-methoxy-4-acetoxycinnamic acid) and 3,4 - dimethoxycinnamic acid . Acetylferulic acid was used as
the principal starting material . Vanillin was condensed with acetic anhydride in the presence of so dium acetate and pyridine by the Perkin reaction , to
form acetylferulic acid . This was treated with thionyl chloride to form the acid chloride , acetylferuloyl chloride, which was esterified by the proper
amino alcohol to yield the alkamine ester of acetylferulic acid . Acetylferulic acid was also used as
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a starting material in the formation of the alkamine
esters of 3,4-dimethoxycinnamic acid. It was saponified
with sodium hydroxide to yield the sodium salt of ferulic acid, from which the free acid was recovered by
acidifying. The ferulic acid was methylated by the use
of dimethyl sulphate in alkaline solution, yielding the
methyl ester of 3,4-dimethoxycinnamic acid. Upon saponifying this ester with sodium hydroxide, and acidifying the reaction mixture, 3,4-dimethoxycinnamic acid
was recovered. This was converted into the acid chloride which was treated with the proper amino alcohol
to yield the alkamine ester of 3,4-dimethoxycinnamic
acid.
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II PURPOSE OF THIS WORK
A number of methods are available for the
preparation of esters. The reaction of an alcohol
and an acid under certain conditions is the simplest method for preparing esters. The reaction,
however, is reversible, for the ester and water
produced by the action of alcohol and acid react
to form the original materials. As with all reversible reactions, the same equilibrium will be
reached by heating equimolecular quantities of
acid and alcohol, or ester and water. The reaction
between acetic acid and ethyl alcohol has been
studied extensively (43). If equimolecular quantities of acid and alcohol are heated, it 1s found
that when equilibrium is reached, 66.5 per cent of
the alcohol and acid have reacted. The rate at which
the equilibrium point of the esterification is reached varies with the temperature. Actual experiments
in the case of acetic acid and ethanol show that at
room te mperature it takes ten to fifteen years for
the reaction to attain the equilibrium point. At
100° it takes 200 hours, and at 170° it takes 42
hours. These temperatures are much above the boiling
point of ethyl acetate and therefore not practical.
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The rate can be accelerated by use of a catalyst
such as hydrochloric acid or sulphuric acid. It
can be stated that for the preparation of esters
by the reaction of alcohols and acids the optimum
conditions are: use of excess alcohol, a catalyst
(hydrochloric or sulphuric acids) , and heating and
removal of water . In practice the alcohol-acid
catalyst mixture is heated under reflux and then
partially distilled to remove water. If the ester
boils below 100° a mixture of ester and water is
obtained.
The nature of reactants influences both the
initial rate and the composition of the equilibrium mixture . The following table (43) lists the
rates and limits of esterification of several alcohols and acids .

Rates And Limits of Esterification at 100°
Alcohol

Acid

ethyl
Ethyl
Isopropyl
n-Butyl
tert-Butyl
Phenol
Benzyl
Isobutyl
Isobutyl
Isobutyl
Isobutyl

Acetic
Acetic
Acetic
Acetic
Acetic
Acetic
Acetic
Formic
Acetic
Butyric
Benzoic

%yield, 1hr. % eguil.
55.49
46.95
26.53
46.85
1.43
1.45
38.64
61 . 69
44 .36
33 .25
8.62

yield

69.59
66 .57
60.52
67.30
6.59
8.64
60.75
64.23
67 .38
69 .52
72.57

15

It will be observed that methyl alcohol and formic acid have the greatest initial velocity. Primary
alcohols react not only more rapidly but also more extensively than secondary and tertiary. The esterification of the tentiary alcohols must be done in many
cases by different methods . Further, it is to be noted
that branching and phenyl groups reduce the initial
veloc ity and limit the esterification.
The various acids which promote esterification
also increase the rate of the reverse reaction, hy drolysis . A study of the relative efficiency of the
various acids as catalys ts in these reactions sh ows a
close relation with their activities as acids: thus
the strong rr.ineral acids show very high activity,while
the organic acids which are weak are poor catalysts.
The catalytic effect of the hydrogen ion may be formulated according to the following mechanism ( 4 3), ( 44) :
a . The acid forms an oxonium compound with
the alcohol:
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b. The oxonium ion reacts with the carbonyl
group of the acid to form an addition complex . The presence of the catalyst depress es the proton-donating properties of the
carboxyl and increases the carbonyl addition properties •
.j." ........ \ i'"

CH3-9:o
OH

+

HQ-C 2 H5 _4 _ _
H

The resulting complex splits off water and the catalyst or catalytic proton as shovm above in order to
yield a molecule of ester. The reverse process , or
hydrolysis, is similarly formulated; the addition of
a molecule of water and a hydrogen ion from the catalyst to a molecule of ester yields a complex which
then splits into the acid and alcohol.
In 1894, Victor Leyer (45) drew attention to a
very remarkable case of interference in the formation
of esters, which has found expression in his
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Esteri-

fication Law". It was noted by Victor _eyer that the
substituted benzoic acids exhibited wide variations
in the rates of esterification with alcohol,aoid and
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catalyst:

COOH
NtJ ...-

-No,_

(I)

COO H

COOH

C OOH
tzr)

(JI.)

-N01.

The ac id s (I) which have the two ortho positions to
the c a r boxyl replaced by such groups as CH3 , Br,

o2 ,

etc . , can only be esterified with difficulty or not
at all, whi l e the acid s of series (II) esterify very
easily . It is assumed therefore that the carboxyl group
is hindered with re gard to its activity when it is in
the ortho position with respect to the two substituents .
This is referred to as steric hindrance . The same phenomenon is observed when esterif ication rates of geometric a l isomers are cowpa red . The cis form is more difficu lt to esterify . The law as formulated states that
when hydrogen atoms in the two ortho positions to the
carboxyl in a substituted benzoic acid are replaced
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by radicals such as Cl, Br, N02, CH3, COOH, an acid
results which can only be esterified with difficulty
or not at all (46).
Rosanoff and

rager (47) have examined the

formation of esters of substituted benzoic acids by
heating the acid and alcohol together without the
addition of a mineral acid and, contrary to JI.eyer's
experience, they found that aromatic acids with one
or both ortho positions occupied combine. alcohols
more slowly, although to no less extent than acids
otherwise constituted . Similar results have been obtained by Michael (48) .
Burmett, Jenkins, Peet, Dreger and Adams (49)
were able to avoid difficulties in preparing dialkylaminoalkanol esters of p-aminobenzoic acid .
They used two methods in their work. The first method,
similar to the method of this work, consisted of condensation of p-nitrobenzoyl chloride with the proper
aminoalkanol . The second method consisted of condensation of a dialkylamine with an "1 -halogen alkyl ester
of p-nitrobenzoic acid .
Relatively little work has been done on the
formation of alkamine esters of substituted cinnamic
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acid. During the course of the work that has been
done (39), (40), (41), (42) the interest has centered around the anesthetic value of the compounds isolated . In this work the writer has been particularly
interested in the formation of alkarnine esters of
substituted cinnamic acids and the effect of substituents on that formation. It should be pointed out
that while the study of anesthetics gave rise to the
study of alkamine esters of cinnamic acids, this paper does not concern itself with the anesthetic effect of the esters studied . ~ore work will have to
be done to determine their anesthetic value .
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III THEORETICAL DISCUSSION AND RESULTS
Little difficulty was experienced in the synthesis of the substituted cinnamic acids. It was
found that the best results were obtained when refluxing was carried out at 180° using an oil bath.
It was necessary to treat all acids containing hydroxyl in the ring with sodium hydroxide, and hydrochloric acid. This was necessary because of the introduction of acetoxy groups by the acetic anhydride
used. l ost of the cinnamic acids were obtained as
oils which would solidify on standing. This was probably due to the impure form of the crude acids. All
were obtained as solids when purified by recrystallation. The method of Perkin (2) was used throughout.
There seems to be nothing significant about the
presence of substitutents in the aldehydes on the
formation of the cinnamic acids. While the yields
varied from 30 per cent to 95 percent, there was no
regularity of variation with reference to specific
groups present in the ring.
The acids were readily converted to the respective acid chlorides. These chlorides were not isolated because it was not considered necessary to do
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this since the crude acid chlorides were very readily converted to the alkamine esters .
The acid chlorides were readily esterified with
the amino alcohol . The majority of these compounds
had low melting points . As in the case of the respec tive cinnamic acids, substitutents seemed to have had
no significant influence on the yields .
It will be noticed in the table on analysis that
only one acid and one ester were analyzed for halogen .
This analysis was run to determine whether or not the
OH groups in the ring were replaced by chlorine from
thionyl chloride . In both cases it was found that the
OH groups in the ring were not disturbed . A similar
reaction was attempted between phenol and thionyl chloride . No reaction took place .

QoH

+ SOCl,.---No

RERCTION

Thus it was considered unnecessary to analyze other
acids and esters of similar structure for halogen .
Nitro6en content was determined for all of the
alkamine esters . The results of the analyses are shown
in the experimental part of this work .
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IV EXPERillENT L PART

o-Chlorocinnamic acid: The acid was prepared by
the Perkin synthesis (2). Seventeen grams of o-chlorobenzaldehyde, 12.3 grams of acetic anhydride and 11
grams of sodium acetate were refluxed in an oil bath
for three hours at 180°. The reaction mixture was cooled and poured into cold water. The o-chlorocinnamic
acid separated as a light brown oil which solidified
on standing. When recrystallized from dilute acetic
acid the o-chlorocinnamic acid was obtained as a yellow powder which melted at 202°. The yield was 61

'fo .

m- .ethylcinnamic acid: m-..'ethylbenzaldehyde
(10 grams) was condensed with the calculated amounts
of acetic anhydride and sodium acetate to yield mmethylcinnamic acid. The product was a yellow powder
which melted at 56° . The yield amounted to 57% of
theory.
Ten grams of the respective aldehydes were
used with the calculated amounts of acetic anhydride
and sodium acetate. Those aldehydes which contained a
hydroxyl group were treated with sodium hydroxide and
hydrochloric acid to remove the acetoxy group. Where
no hydroxyl was present the cinnamic acids were not
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treated with sodium hydroxide and hydrochloric acid.
p- Hydroxycinnamic acid: By the usual method , phydroxycinnamic acid was obtained from p-hydroxybenzaldehyde. The product was obtained as a light
brown crystalline solid which melted at 1130. The
yield was 30% of theory.
o-Ethoxycinnamic acid: o-Ethoxycinnamic acid
was obtained from o-ethoxybenzaldehyde as a tan powder which melted at 107.5°. A good yield was obtained which amounted to 70% of theory.
2-Dimethylaminocinnamic acid: p-Dimethylaminocinnamic acid was obtained as a yellow powder which
melted at 156°. The compound was prepared from p-dimethylamino benzaldehyde yielding 46% of theory.
3,4-Dihydroxycinnamic acid: The 3,4-dihydroxycinnamic acid was obtained from 3,4-dihydroxy benzaldehyde as a pink crystalline solid which melted at
128°. The yield was 3~% of theory.
2,4-Dihydroxycinnamic acid: The acid was obtained
in the usual manner from 2,4-dihydroxy benzaldehyde.
It was not considered necessary to isolate the acid in
pure form because it was to be methylated to obtain 2,4dimethoxycinnamic acid. The yield was estimated at 85%
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of theory .
Methylation of 2,4-dihydroxycinnamic acid: The
acid obtained in the above reaction was dissolved in
10 grams of sodium hydroxide in 125cc of water. While
stirring vigorously , 36 grams of methyl sulphate was
added over a period of one hour . One hundred and thirty-three cc of 10% sodium hydroxide was added and the
mixture refluxed for three hours . The mixture was
co led , acidified and filtered . The product was obtained as a bright red solid which melted above 360°.
The yield was 95% of theory.
5-Brom-4-hydroxy-3-methoxycinnamic acid: The
acid was obtained from 5-bromvanillin. It was recrystallized as colorless needles which melted at 154°.
The yield amounted to 60% of theory.
5-Brom-4-ethoxy-3-methoxycinnamic acid: The
acid was obtained from 5-bromethoxy vanillin. It was
purified as a slightly colored powder which melted at
160°. The yield was 36% of theory .
5-Iodo-4- hydroxy-3-methoxycinnamic acid : The
product was obtained from 5-iodovanillin as tan needles
which melted at 176° . The yield amounted to 30% of
theory.
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Acid Chlorides : The acid chlorides of the respective acids were prepared by the method of Fos dick and Starke (42) . This consisted of treating
the respective acids with excess thionyl chloride.
After refluxing the mixtures for thirty minutes the
acids were found to be dissolved in the reaction
medium . The unreacted thionyl chloride was distilled off under vacuum . Anhydrous benzene was added,
and the reaction mixture was again subjected to vacuum distillation . This was repeated two or three
times to make sure that all of the thionyl c hloride
was distilled off . The acid chlorides were soluble
in hot benzene and slightly soluble in cold benzene.
The crude chlorides were used in the subsequent esterification . It was not conside red necessary to purify them . One chloride was isolated and analyzed
in order to check the reaction. The acid chloride of
2,4-dimethoxycinnamic acid was isolated as a bright
red solid . The yield was 94% of theory. The result of
the analysis of this compound are shown in the table
on analysis .
Alkamine Este rs: The acid chlorides from t he
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respective acids (2 to 3 grams) were dissolved in 25
cc. of anhydrous benzene and combined with an equimolecular. quantity of the amino alco hol in 10 cc. of
benzene. The mixtures were refluxed until precipitates
forme d on cooling . The precipitates were removed by
fi ltration , washed well with anhydrous ether and recrystallized from absolute alcohol . Beta- diethylamino ethyl alcohol was used in the esterification. The results of these synthes es are shown in the table on
the alkamine esters .
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TABLE I
SUBSTITUTED CINN

IC ACIDS
.P •

Yield

Acid

A;2:12earance

o-Chloro

Yellow powder

202°

61%

m-Methyl

Yellow powder

56

57

p- Hydroxy

Ligbt Brown ned .

113

30

o-Ethoxy

-ran powder

107.5

70

p- Di me t hylamino

Yellow powder

156

46

3,4-Dihydroxy

Pink needles

128

31

*2,4-Dihydroxy

Red solid

*2, 4-Dimethoxy

Red powder

II

:I

85
95

5-Brom-4-hyd roxy-3methoxy

Colorless ned.

154

60

5-Brom-4-ethoxy-3methoxy

Slightly col. pow . 160

36

5-Iodo-4-hydroxy-3 methoxy

Tan needles

30

*

176

The author was unable to obtain mel ting points on these
compounds ; t he melting points were above 360°.
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TABLE II
BETA- DIETHYLA1:INOETHYL ESTERS OF
Cinnamlc acid

A:22earance

o-Chloro

Yellow ned.

m-1 ethyl

1~ . p.

Yield

110°

35%

Tan ned.

29

47

p-HydrotCY

Red powder

47

44

o-Ethoxy

Tan ned.

31

45

p- Dimethylamino

Brown powder

40

26

3, 4-'!:lihydro xy

Bro,m. ned.

26

52

*2,4-Dimethoxy

Red powder

75

5-Brom-4-hydroxy-3methoxy

Yellow powder

112

60

5-Brom-4-ethoxy-3methoxy

Tan powder

108

56

5-Iodo-4-hydroxy-3methoxy

Brown powder

42
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➔tThe

author was unable to determine the melting point

of t hi s compound. The compound was carefully analyzed to es tablish its identity.
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TABLE

III

ANALYSIS

Cal .N

Found

o-Chloro

4.9

5 .0

m-Methyl

5.3

4.9

p-Hydroxy

5 .3

5.0

o-Ethoxy

4.8

4.8

p-Dimethylamino

4.8

3.8

3,4-Dihydroxy

5 .07

5 .0

2,4- Dimethoxy

4.2

4.0

Ester

5-Brom-4-hydroxy-3methoxy
5-Brom-4-ethoxy-3methoxy

3.2

3.1

5-Iodo-4-hydroxy-3methoxy

3.3

2.1

2,4-Dimethoxycinnamic
acid chloride

Found

Samp. Ppt.

21 .0

15 .0

.201 .131

15 .4

14.9

.244 .152

Cal . Hal .
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V SUkll RY AND CONCLUSIONS
1.

o-Chloro, m-methyl , p- hydroxy , p- dirr.ethylamino ,
o-ethoxy, 3,4 - dihydroxy , 2 , 4 - dihydroxy , 2 , 4 - di methoxy, 5-brom- 4 - hydroxy- 3- methoxy , 5 - brom-4 ethoxy-3- methoxy , 5- iodo-4- hydroxy- 3- methoxy cinnamic acids have been prepared .

2.

The respective acid chlorides have been prepared .

3.

The beta-diethylaminoethyl esters of the respec tive acids have been isolated .

4.

Substituents in the ring seem to have no significant influence on the condensation reaction involving the formation of the ac i ds .

5.

Hydroxyl groups in the ring are not d i sturbed by
thionyl chloride during the convers i on of the
acids to the acid chlorides .

6.

Further work must be done to determine the anesthetic value of the beta- diethylaminoethyl esters
synthesized .
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