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Dimers of Aleuritic Acid Derivatives

MAHENDRA KUMAR MISHRA

Chemistry Division
Indian Lac Research Institute
Namkum, Ranchi 834010, India

ABSTRACT

The unsaturated esters of aleuritic acid have been prepared by the
condensation method and their oligomerization has been effected
by free-radical initiation., The results show that the dimers of un-
saturated esters of aleuritic acid were obtained.

INTRODUCTION

Aleuritic acid (9,10,16-trihydroxy palmitic acid) is the most impor-
tant constituent of shellac. It is used as a basic material in the synthe-
sis of civetone, ambrettolide, and other perfumary compounds [1-6].
Recently, the oligomerization of vinyl monomers has attracted increas-
ing interest since they are effective tools in organic synthesis and for
obtaining insight into the mechanism and the stereochemistry of polym-
erization [7-15]. Thus an attempt was made to obtain oligomers from
unsaturated esters of aleuritic acid which may find use as intermedi-
ates, as well as to obtain insight into stereochemistry in perfumary
synthesis.
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EXPERIMENTAL

Materials

Aleuritic acid (crude) was recrystallized from an alcohol-water
mixture [16], mp 101°C. Thiophene-free benzene was prepared by a
method available in the literature [17]. Benzoyl peroxide was recrys-
tallized by a chloroform-methanol mixture [18]. Concentrated hydro-
chloric acid, allyl aleohol, crotonic acid, and cinnamic acid were of
analytical reagent grade.

Technique

Preparation of Allyl Aleuritate

Aleuritic acid (10 g) was refluxed with allyl alcohol (25 mL) in the
presence of conc HCI (1%) under anhydrous conditions for 1 h at 84°C.
The excess of alcohol and HCI was distilled off. The residue was
washed with distilled water and extracted with ether and dried with
anhydrous sodium sulfate. Ether was evaporated and the product was
then freed of moisture under vacuum.

Preparation of Aleurityl Crotonate and Aleurityl Cinnamate

Aleuritic acid (1 mol) was refluxed separately with crotonic acid
(1 mol) and cinnamic acid (1 mol) in the presence of conc HC1 (1%)
for 1 h at 84°C in benzene (100 mL) under anhydrous conditions. The
benzene together with the catalyst (HCl) was then distilled off. The
residue was washed with distilled water (to free the catalyst), extracted
with ether, and dried with anhydrous sodium sulfate. Ether was evapor-
ated and the product was freed of moisture under vacuum.

The yield of monomers was calculated on the basis of the weight of
aleuritic acid (Table 1).

Oligomerization Procedure

Allyl aleuritate, aleurityl crotonate, and aleurityl cinnamate (2.5 and
5.7% each) [19], in thiophene-free benzene (100 mL) were separately
oligomerized with benzoyl peroxide (1%) for 6 h at 80 + 1°C under an
inert atmosphere of nitrogen gas. It is difficult to separate the oligo-
mer because both the oligomer and monomer were soluble in organic
solvents. The method of fractional crystallization was, however,
adopted to this end. The oligomerized product was present in the first
fraction.

The monomers and oligomerized products were subjected to physico-
chemical analysis. The results are recorded in Tables 1 and 2.

The molecular weight of the oligomer was determined by vapor
phase-osmometer.

The infrared spectra were run on a Perkin-Elmer model 700 spec-
trometer.
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RESULTS AND DISCUSSION

In the present study allyl aleuritate (I), aleurityl crotonate (II), and
aleurityl cinnamate (III), i.e., unsaturated esters (monomers), were
prepared by reaction of aleuritic acid with allyl alcohol, crotonic acid,
and cinnamic acid, respectively. The prepared unsaturated esters
(I-III) were white-brown, solid materials, soluble in benzene and di-
oxane. Only monoesters were obtained, indicating a 1:1 molar com-
bination. This view is supported by iodine, acid, and hydroxyl values.
Table 3 shows the important bands in their IR spectra which confirm
the assigned structures.

HOCHz . (CHz)s. CH(OH).CH (OH). (CH; )7. COOCHz . CH=CH3
(1)

CHs CH=CHCOOCH; . (CHz)s. CH(OH).CH(OH). (CHa)».COOH
(1r)

CeHs CH=CHCOOCH, . (CH3)s.CH(OH). CH(OH). (CHz )». COOH

(m)

Further, the free-radical initiated (benzoyl peroxide initiated) addi-
tion polymerization of allyl aleuritate, aleurityl crotonate, and aleurityl
cinnamate resulted in the formation of only a low molecular weight
oligomer as obtainable in the case of allyl monomers [20, 21]. This was

TABLE 3. IR Spectral Data of Monomers (esters) and Dimers

IR v(em™!)
Component —C=C- —-C= —CH; stretching
Allyl aleuritate 1680 1700 2935
Aleurityl crotonate 1680 1720 2940
Aleurityl cinnamate 1680 1700 2941
Di(allyl aleuritate) Absent 1700 2975
Di(aleurityl crotonate) Absgent 1724 2941

Di(aleurityl cinnamate) Absent 1761 2950
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because of the extensive occurrence of chain transfer reactions [20],
which terminate the growing polymer chain without terminating the
kinetic chain [20, 21]. The dimers were white-brown, solid materials,
soluble in dioxane at 74°C. The reaction mechanism of the oligomeri-
zation of allyl aleuritate {gsimilar for other monomers) is

CsHs" + H,C CH Hs Ce [ HzC~c|:H -
(trom bensoy! Gt CHy
peroxide) 0 o
¢oo doo
((|3H2)7 (CI'H2)7
CI?H(OH) |CH(OH)
(IZ‘H(OH) (IJH(OH)
((le)s' (ClEHz)s
énzoﬂ i |cm,OH |2

The iodine, acid, and hydroxyl values of the oligomers (Table 2)
show that a dimer is formed. This view is supported by IR spectral
analysis (Table 3) and the molecular weight.

Further work to increase the yield and to obtain insight into the
oligomerization of unsaturated esters of the aleuritic acid is in pro-
gress.

ACKNOWLEDGMENT

The author is grateful to Dr T. P. S. Teotia, director of this insti-
tute, for his kind interest in this work.

REFERENCES

[1] P. C. Mitter and B. K. Bhattacharya, J. Indian Chem. Soc., 19,
69 (1942).
[2] H. Hunsdiecker, Naturwissenschaften, 30, 587 (1942).

[3] H. H. Mathur and S. C. Bhattacharya, J. Chem. Soc., 1, 114
(1963). T




19: 55 24 January 2011

Downl oaded At:

DIMERS OF ALEURITIC ACID DERIVATIVES 625

[4]
[5]
(6]
[7]
g
o
[10]
[11]

[12]

[13
[14]
[15]
(16
1
18]
[19]

[20]

[21]

H. H. Mathur and S. C. Bhattacharya, J. Chem. Soc., 2, 2477
(1963). B

H, H. Mathur and S. C. Bhattacharya, J. Chem. Soc., 3, 3505
(1963).

R. N. Majee, J. N. Chatterjea, S. C. Sengupta, and S. N. Mukher-
jee, Chem. Ind. In Press.

T. Higashimura and M, Hiza, J, Polym. Sci., Polym. Chem, Ed.,
19, 1957 (1981).

T. E. Hogen-Esch and C. F. Tien, Ibid., 17, 281 (1979).

S. Fujishige, Makromol, Chem., 179, 2251 (1978).

M. Aldissi and F. Schue, Ibid,, 181, 1413 (1980).

Y. Yamamoto, M. Miko, and K. Hayashi, Makromolecules, 14,

208 (1981). o

T. Suzuki, Y. Tsuji, Y. Watanabe, and Y. Takegame, Polym. J.,
11, 937 (1979).

M. Takahashi, T. Satoh, and T. Toya, Polym. Bull., 2, 215 (1980).
L. Lochmann and J. Trekoval, Makromol. Chem., 182, 1951 (1981).
M. Stichkler, Tbid., 181, 131 (1980), T

C. D. Harries and W, Nagel, Ber., 55B, 3833 (1923).

N. G. Gaylord and F. R. Eirich, J. Am. Chem. Soc., 74, 334 (1952),
M. Litt and F. R. Eirich, J. Polym, Sci., 45, 379 (1960).

L. Gindin, S. Medvedev, and E. Fleshler, Zh, Obschch, Khim.,

(J. Gen. Chem.), 19, 1694 (1949).

C. Walling, Free Radicals in Solution, Wiley, New York, 1957,

p. 175,

P. B. Bartlett and A. Aitshul, J. Am. Chem. Soc., 67, 812, 816
(1945). o

Accepted by editor January 24, 1983
Received for publication February 27, 1983



