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Compd 

115 
IIa  
IIIa 
IIIab 
VI1 
VIII 
IX 
I& 
X 
XI 
XIa 
See ref 3. 

TABLE I 
D.\TA OF BROMO COMPOUNDS OF EUGEXOL 

BP (mm) Recrystn Yield, ---Calcd, '& 
or mp,  O C  solrent 7c Formula C H 

61 -4q EtOH 71 . . .  . . .  , . .  

123-124 EtOH-lllezCO , . CliH,,Br7OI 47.92 3.31 
119-120 Aq EtOH 85 . . .  . . .  . . .  
117 EtOH-hIezCO , . . . .  . . .  . . .  
186-188 (0 .1)  . . .  73 C10H12Br20? 37.07 3.74 
165-167 (0 .8)  . . .  32 C1,Hl1BrsO? 29.81 2.75 
126-127(0.3) . . .  26 C,oHl,BrO~ 49.40 4.56 
02 -4q EtOH . . CliHljBr03 38.80 4.36 
97 Acetic acid 72 Cl,H1,BrsOI 40.27 2.98 

149-151 (0 .3)  . . .  54 CloHllBr02 49.40 4.56 
68 Aq EtOH . . Ci7Hi;BrOa 58.80 4.36 

* E. von Boyen [Ber., 21, 1393 (ISSS)] reported mp 113'. 

In 1885, Chasanomitz and Hell3 reported the prepara- 
tion of a dibronioeugenol and a dibromoeugenol di- 
bromide. The positions occupied by the two nuclear 
bromine atoms in these compounds were assumed14 
without sufficient evidence, to be 2 and 5,  until Raiford 
and Perry5 furnished incontrovertible data to show that 
these compounds are really 2,3-dibromoeugenol (11) 
and 2,3-dibronioeugenol dibroniide (111) , respectively. 
In  1890, Woy6 prepared eugenol dibromide benzoate 
(IV) through bromination of eugenol benzoate (Ia). 
The preparations of 2,3,5-tribromoeugenol (V) and 
2,3,5-tribroiiioeugenol dibroiiiide (VI) were described 
by Hell7 in 1895. 

Mea$//; x3 M;oI; 
CH2CH=CH2 CH,CHBrCHZBr 

benzoate 
X1 = Xp = Br; X3 = H 
X1 = XZ = Br; 

XI = H :  benzoate 
XI = X2 = XI = Br 
X1 = Br; XZ = XI = H 
XI = Br; Xz = 

XI = H; benzoate 
X1 = Xa = H ; X Z  = Br 

XZ = Br; benzoate 
Xi = Xx = H ;  

. -  
benzoate 

VI, X1 = XI = Xa = Br 
VII, Xi = Xz = Xa = H 

VIII, X1 = Br; XZ = X, = H 

XZ = Br; benzoate 
X, Xi = X3 = H; 

OMe 

kOOH 
XII. XT = Br: XO = H 

XIII; Xi = H;' XZ-= Br 
XIT', Xi = Xe = Br 

In this paper is described the preparat'ion 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. Chasanoa-itz 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 Oreanisehen Chemie," Vol. V I ,  J. Springer, Berlin, 
1923, p 923; ( c j  I. Heilbron and H. hl. Bunbury, "Dictionary of Organic 
Compounds," Vol. 11, Eyre and Spottiswoode, London, 1953, p 86. 

(5) L. C. Raiford and R. P. Perry, J .  Org .  Chem., 7, 364 (1942). 
(6) E. F. R. Woy, Ber., 23 Ref.,  204 (1890). 
(7) C. Hell, ibid.. 28, 2083 (1895). 

genol benzoate (IIa). 
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3.73 49.17 
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4.49 32.80 
4.27 22.84 
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Furthermore, new evidence has 
been provided to confirm the structures of 2J-dibromo- 
eugenol (11) and 2,3-dibromoeugenol dibromide (111). 

Bromination of eugenol mas conducted with 1,  2, 
and 3 nioleq and excess broniine/niole of eugenol. 
With equimolar proportions of bromine. 2-bromo- 
eugenol dibroniide (T?II) was obtained. The position 
of the nuclear bromine atom was fixed by converting 
the reaction product to 5-bronioveratric acid (XTI), 
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- 
no1 dibromide (VIII) produced 2-bromoeugenol (IX). 
When 2 moles of bromine mas used for bromination, 
the reaction product could neither be induced to solidify 
nor be diqtilled ita vacuo without decomposition. With 
3 moles and more of bromine, 2,3-dibromoeugenol 
dibromide (111) was obtained. 

Bromination of eugenol benzoate (Ia) with 1 mole 
of bromine yielded the reported eugenol dibromide 
benzoate (IT-). On hydrolysis of the benzoate (IV) 
with 657, H2SO4, eugenol dibroniide (VII) was formed. 
With 2 moles and more of bromine, eugenol benzoate 
formed 3-bronioeugenol dibroniide 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 
ineta to the hydroxyl group, 3-halophenol, the bac- 
tericidal value is much higher than for the other iso- 
mers.* 

Bromination of 3-Bromoeugenol Dibromide.-When 
crude 3-bromoeugenol dibromide benzoate (X) was 
debenzoylated and then brominated, there was ob- 
tained 2,3-dibronioeugenol dibromide (111). De- 
bromination of I11 using zinc and alcohol gave 2,3- 
dibromoeugenol (11). Structural proof of these com- 
pounds was obtained by conversion of 111 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 
dibroniide and 2,3-dibromoeugenol. A Schotten-Bau- 

(8) M. Iilarmann, J .  B a c t e r d ,  17, 440 (1929). 




