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0.025 Mg/ml of histamine dihydrochloride, on the small intestine 
of a mouse stimulated by 0.15 /tg/ml of acetylcholine, and on the 
seminal vesicle of a rat stimulated by 1.8 jug/ml of epinephrine 
hydrochloride according to Leitch, el ai.9 

Effects on Blood Pressure and on Respiration.—The com
pounds were tested intravenously on rats anesthetized with 
urethan. Blood pressure was recorded by means of a mercury 
manometer connected to a cannulated carotid artery; the 
pneumotachogram was recorded from the cannulated trachea. 

Antiarrhythmic Activity.—All compounds were tested in
travenously on rats anesthetized with pentobarbital sodium, 
and their ability to prevent cardiac arrhythmias induced by CaCl-> 
was determined. 

Coronary vasodilator activity was determined by perfusing 
isolated rabbit heart by Langendorffs method as modified by 
Setnikar.10 Antitussive activity was tested administering the 
substance to mice in which cough was provoked by inhalation of 
nebulized H2SO4. For anticonvulsant activity, the compounds 
were given orally and intraperitoneally to groups of 10 mice and, 
after 60 and 30 min, respectively, the animals were subjected to 
electroshock. To evaluate antinflammatory activity, the com
pounds were injected subcutaneously and their effects on rat 's 
paw edema induced by local injection of a 3r<' formalin solution 
and measured bv Courvoisier and Duerots's method" was 

tested. Active compounds provoked a statistically significant 
diminution of edema over 3 hr and were then tested also by the 
Randall and Selitto's method.12 

(12) L. O. Randa l l and .1. J . Sel i t to , iliiil.. 111, 401) (1957). 
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The knowledge that the bactericidal and antiseptic 
activity of phenols is enhanced by the introduction of 
halogen atoms'- prompted us to prepare some new bromo 
compounds of eugenol (J). 
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Aq EtOH 
Acetic acid 

Aq EtOH 

TABLE I 

DATA OF BROMO COMPOUNDS OF EUGENOL 

Yield, 
% Formula 

71 
CnH1 4Br20 

C 
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H 
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47.92 3.31 37.51 
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29.81 
49.40 
58.80 
40.27 
49.40 
58.80 

3.74 
2.75 
4.56 
4.36 
2.98 
4.56 
4.36 

49.33 
59.53 
32.87 
23.02 
47.30 
32.87 
23.03 
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29.80 
49.53 
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40.11 
49.32 
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3.36 
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2.65 
4.49 
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3.16 
4.41 
4.39 
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37.55 

49.17 
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32.60 
22.84 
47.11 
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22.86 

« See ref 3. b E. von Boyen [Ber., 21, 1393 (1888)] reported mp 113° 

In 1885, Chasanowitz and Hell3 reported the prepara
tion of a dibromoeugenol and a dibromoeugenol di
bromide. The positions occupied by the two nuclear 
bromine atoms in these compounds were assumed,4 

without sufficient evidence, to be 2 and 5, until Raiford 
and Perry6 furnished incontrovertible data to show that 
these compounds are really 2,3-dibromoeugenol (II) 
and 2,3-dibromoeugenol dibromide (III), respectively. 
In 1890, Woy6 prepared eugenol dibromide benzoate 
(IV) through bromination of eugenol benzoate (la). 
The preparations of 2,3,5-tribromoeugenol (V) and 
2,3,5-tribromoeugenol dibromide (VI) were described 
by Hell7 in 1895. 
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In this paper is described the preparation of the fol
lowing new bromo compounds of eugenol: eugenol di
bromide (VII), 2-bromoeugenol dibromide (VIII), 2-
bromoeugenol (IX), 3-bromoeugenol dibromide ben
zoate (X), 3-bromoeugenol (XI), and 2,3-dibromoeu-

(3) L. Chasanowitz and C. Hell, Ber., 18, 823 (1885). 
(4) (a) Th. Zincke and 0 . Hahn., Ann., 329, 4 (1903); (b) F. K. Beil-

stein, "Handbuch der Organischen Chemie," Vol. VI, J. Springer, Berlin, 
1923, p 923; (c) I. Heilbron and H. M. Bunbury, "Dictionary of Organic 
Compounds," Vol. I I , Eyre and Spottiswoode, London, 1953, p 86. 

(5) L. C. Raiford and R. P. Perry, J. Org. Chem., 7, 354 (1942). 
(6) E. F. R. Woy, Ber., 23 Ref., 204 (1890). 
(7) C. Hell, ibid., 28, 2083 (1895). 

genol benzoate (Ila). Furthermore, new evidence has 
been provided to confirm the structures of 2,3-dibromo
eugenol (II) and 2,3-dibromoeugenol dibromide (III). 

Bromination of eugenol was conducted with 1, 2, 
and 3 moles and excess bromine/mole of eugenol. 
With equimolar proportions of bromine. 2-bromo
eugenol dibromide (VIII) was obtained. The position 
of the nuclear bromine atom was fixed by converting 
the reaction product to o-bromoveratric acid (XID, 
through side-chain debromination, methylation of the 
phenolic OH group, and oxidation of the allyl side chain. 
On debromination with zinc and alcohol, 2-bromoeuge
nol dibromide (VIII) produced 2-bromoeugenol (IX). 
When 2 moles of bromine was used for bromination, 
the reaction product could neither be induced to solidify 
nor be distilled in vacuo without decomposition. With 
3 moles and more of bromine, 2,3-dibromoeugenol 
dibromide (III) was obtained. 

Bromination of eugenol benzoate (la) with 1 mole 
of bromine yielded the reported eugenol dibromide 
benzoate (IV). On hydrolysis of the benzoate (IV) 
with 65% H2SO4, eugenol dibromide (VII) was formed. 
With 2 moles and more of bromine, eugenol benzoate 
formed 3-bromoeugenol dibromide benzoate (X). The 
position of the nuclear bromine atom was determined 
by converting X to 6-bromoveratric acid (XIII). The 
corresponding phenol could not be obtained, as the 
product of hydrolysis decomposed when distilled in 
vacuo. When the crude hydrolyzed product, however, 
was debrominated with zinc and alcohol and then dis
tilled, an oil was obtained which was found to be 3-
bromoeugenol (XI). This compound is particularly 
interesting in view of the observation that in the one 
known example of a phenol containing a halogen atom 
meta to the hydroxyl group, 3-halophenol, the bac
tericidal value is much higher than for the other iso
mers.8 

Bromination of 3-BromoeugenoI Dibromide.—WThen 
crude 3-bromoeugenol dibromide benzoate (X) was 
debenzoylated and then brominated, there was ob
tained 2,3-dibromoeugenol dibromide (III). De
bromination of III using zinc and alcohol gave 2,3-
dibromoeugenol (II). Structural proof of these com
pounds was obtained by conversion of III to 5,6-
dibromoveratric acid (XIV). The above reactions 
provide additional evidence in support of Raiford and 
Perry's work5 on the structures of 2,3-dibromoeugenol 
dibromide and 2,3-dibromoeugenol. A Schotten-Bau-

(8) M. Klarmann, J. Bacterid., 17, 440 (1929). 
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" The concentration of the compound in the ditch was 10'o. The te«ts for each comvnim.l were conducted at the normal p l l of the 
compound and also at pH 7 by using a buffered solution. The activity is shown by: —, confluent growth across the ditch, i.e.., no 
inhibition; ± , sparse growth across the ditch, i.e., slight inhibition: + , growth up to either side of the ditch, i.e., moderate inhibition : 
+ + , absence of growth across the ditch and ending some distance beyond the ditch on either side, -i.e., marked inhibition. 

maun benzoylation of 2,3-dibromoeugenol (II) pro
duced the corresponding benzoate (Ila) and bromina-
tion of the benzoate yielded 2,3-dibromoeugenol di-
bromide benzoate (Ilia). 

Table I summarizes data of these compounds. The 
bromo compounds of cugenol were tested against a 
wide range of microorganisms by the ditch-plate tech
nique9 and have shown marked and, in some cases, 
specific activity. Results of these tests are summarized 
in Table II. 

Experimental Section10 

Bromination. General Method. A solution of the requisite 
amount of bromine in 100 ml of acetic acid was added dropwise to 
a well-stirred, cooled solution of 0.1 mole of the compound to be 
brominated in 100 ml of acetic acid. The reaction mixture was 
allowed to stand for 1 hr after the addition of bromine was 
completed. If any solid product separated, it was filtered and 
recrystallized. The filtrate was diluted with water, filtered if 
necessary, and extracted with three 100-ml portions of ether. 
The ether extract, was washed with water and dried (Na2S04). 
The ether was evaporated and the residual oil was distilled 
•in vacuo. 

Side-Chain Debromination. General Method.—A solution of 
5 g of the dibromide in 100 ml of ethanol was heated with 10 g of 
granulated zinc at 70-80° for 2 hr. The reaction mixture was 
then filtered, the filtrate was diluted with water, and the oil that 
separated was extracted with three 100-ml portions of ether. 
The ether extract was dried (NasSC^). The ether was evaporated 
to give a residual oil which was distilled in vacuo. 

Hydrolysis of Eugenol Dibromide Benzoates. General 
Method.—To a solution of 0.01 mole of the dibromide benzoate 
in acetic acid was added 3 ml of 6o r 'c H2SO4. Sufficient acetic 
acid was added to redissolve any solid that was precipitated on 
addition of the H2SO4. The mixture was refluxed gently on a 
steam bath until a test portion showed that the benzoate was 
completely hydrolyzed. After cooling and diluting with water, 
the reaction mixture was extracted with ether. The ether was 

(!)) A. F leming , Brit. ./. Exptl. Pnthul., 10, 220 (1(120). 
(10) Me l t i ng points were observed in capi l la ry tubes a n d are correc ted . 

evaporated and the residual liquid was digested repeatedly with 
hot water to remove all the benzoic acid. The oil was again 
taken up in ether. After drying the extract (l\lgS04), the ether 
was evaporated and the residual oil wras distilled in vacuo. 

Conversion of Bromoeugenols to Bromoveratric Acids. Gen
eral Method.-—The phenol (2.0 ml) from which the side-chain 
bromine atoms had been removed was dissolved in 20f;',': NaOH 
solution. To this solution, sufficiently cooled, was added 
dropwise 5 ml of dimethyl sulfate. The reaction mixture 
was then refluxed for 0.5 hr. After cooling and diluting with 
water, it was extracted with ether. The ether extract, was 
washed with dilute H2S()iand then with water until the washings 
were neutral to litmus. The ether was evaporated and the 
residual oil was refluxed for 1 hr with alkaline KM11O4. The 
reaction mixture was acidified (II;S04) and excess KMnCi was 
reduced with sodium bisulfite. The solid obtained was filtered 
and recrystallized from aqueous ethanol or from ligroin (bp 
100-120°'). 
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Pyridoxine couples readily at pH 8 with aryldi-
azonium chlorides to give good yields of 6-substituted 
derivatives (I, Table T). The coupling of pyridoxine 
with diazonium salts has been recorded as a color 


