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ABSTRACT

Syntheses of trans-A°-hexadecenyl urea (VI) and trans-A*-undecenyl urea {X) have been achieved

from threo-aleuritic acid (1), the major constituent {~ 30 %) of shellac. These compounds showed
interesting biological activity.

INTRODUCTION HQH,C.(CH,)s.CH-CH.(CH,),.CO,H—
B ARBITURATES are well-known for their wide range (]3 (i:)
of biological activities' along with their thera- ol
peutic values. But these are five-membered ring com- H,C - \CHI
pounds. Literature survey reveals that biological ac-
tivities of such ureides having macrocyclic ring have H

not been studied so far. We have, therefore, attempted

to synthesise the ttle compounds. The preliminary

screening of their biological activities showed some 111

interesting results and suggests further investigation _

including structural relationship which is in progress. HO,C. {CH,); - CH=CH. (CH,),. COH
As the two ureides have been synthesised using two v

long chain unsaturated dioic acids, conveniently pre- _

pared from easily available natural product, threo- CIOC.(CH,); . CH=CH.(CH,),. COCT >

aleuritic acid?, we attach much importance to their \Y

syntheses in case the biological activities show their B

therapeutic utility. OC.(CH,)s.CH=CH.{CH,), CO

threo-9, 10-Dihydroxyhexadecane-1, 16-dioic acid NH-CO-NH

(1IT) was prepared from threo-aleuritic acid (I) by VI

oxidation of the isopropylidene derivative (II) of I with

KMnQ, followed by removal of isopropyhdene group OHC.{CH,),.CO;H —

by acid treatment. 11l on treatment with ethy! ortho- Vil

formate/benzoic acid at 170°C for 4 hr followed by

alkaline hydrolysis {alcoholic) of the resultant product HO,C.HC=CH.(CH,),.CO;H —»

yielded hexadec-trans-9-ene dioic acid (IV). The acid VI

chloride {V) was refluxed with urea in dry benzene for

4 hr to give (VI). Azelaic acid aldehyde (VII), one of the CIOC.HC=CH.(CH,),.COCl] —

periodate oxidation products of [, on condensation 1%

with malonic acid in the presence of pyridine gave

undec-trans-2-enedioic acid (VIII). The actd chloride QOC.HC=CH .{(CH,),.CO

(1X) was refluxed with urea in dry benzene to result {X).

HO;C. (CHz)ﬁ . CH(OH) CH(OH) [CHE)-} . CO;_H —d

The courses of reactions involved in the above two NH-CO-NH
syntheses are schematically shown below: X
EXPERIMENTAL

HOH,C.(CH,;)s .CH(OH).C : .
2 C{CHa)s (OF). CH(OR). (CH),.COH - threo-9-10-Dihydroxyhexadecane-1,16-dioic acid {I11)

i —The title acid was obtained as a solid from threo-
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aleuritic acid (m.p. 100-101°C; 5g) following the
procedure reported in literature?®, yield (3.5 g), m.p.
122-24°C. 1® (KBr): 3250 (OH) 1700 (COOH)cm ~*
(Found: C, 60.32; H, 9.41. Calcd. for C,;H,,0;: C,
60.37; H, 9.43%).

Hexadec-trans 9-ene dioic acid (IVY—threo-9,10-Di-
hydroxydecane-1,16-dioic acid (2.5g), ethylortho-
formate (5 ml) and benzoic acid (0.1 g) were mixed and
arranged for distillation. The internal temperature of
the reaction mixture was maintained at 70-80°C till no
more ethanol {ijormed durnng the reaction) distilled.
The temperature was then slowly raised to 170°C and
maintained for 4 hr. After removing excess of ethyl-
orthoformate under reduced pressure, the residue was
refluxed with alcoholic KOH (25 ml; 10 %). The excess
of alcohol was then removed in vacuo and acidified to
yield a solid, which was filtered, washed with water
and dried. On crystallisation from ethyl acetate,
white needles of the desired enoic acid was obtained,
yield (2.1 g}, m.p. 101-3°C (lit.* m.p. 102-3°C); IR
(KBr): No-OH absorption, 1700 (COOH), 970 (trans
HC=CH)cm ™! (Found: C, 67.52; H, 9.82. Calcd. for
C,6H2504: C, 67.60; H, 9.85%).

Acidchloride (V}—The foregoing unsaturated dioic acid
(IV; 2g) in dry benzene (10 ml) was refluxed with
SOC]; (5 m!) for 4 hr. Removal of excess of solvent
and SOCI,; in vacuo yielded acid chloride as a liquid
(2.1 g), which was purified over a column of silica gel
using benzene as eluent. Purity of the compound was
checked by TLC. IR (neat): 1800 (COCI), 970 (trans HC
=CH)em ™! (Found: Cl,22.00, C,H,,0,Cl, requires
Cl, 22.11.

trans-A”-Hexadecenylurea (VI)—A solution of the
above acidchloride (V; 2 g) in dry benzene (5 ml) was
added to a well stirred boiling mixture of dry benzene
(10 ml) and urea (2 g) and heated under reflux for 4 hr.
Removal of benzene under diminished pressure gave a
solid, which was washed sequentially with ag. sodium
bicarbonate solution (25 ml; 5 9/), water and dried. On
crystallisation from methanol, needles of the title
compound were obtained (1.6g), mp. 220°C
(decomp.). IR (KBr): 3320 (-NH), 1700 (-CONH), 970
(trans HC=CH)cm™! (Found: N, 9.00. C,,H,;N,0,
requires N, 9.10%).

Azelaic acid aldehyde (VI —threo-Aleuritic acid (8 g)
was dissolved in methanol-water (400 ml; 1:1, v/v) by
warming and a solution of sodium periodate (6 g) in
1{N) H,S0, (300 mi) was added to it with vigorous
stirring. After 10 min the reaction mixture was cooled
to room temperature and extracted with ether. Ether

extract was washed with aq. sodium bicarbonate
solution (200 ml; 59). Acidification of the sodium
extract yielded a liquid which was again taken up in
ether. Ethereal layer was washed with brine solution
and dried (Na,S0O,). Removal of the solvent afforded
azelaic acid aldehyde as a thick liquid (3.6 g), which was
purified over a column of neutral alumina with ether as
eluent. IR (neat): 1720 (CHO), 1700 (COOH)cm 1
(Found: C, 62.73; H, 9.24. Caled. for CoH,O;: C,
62.79; H, 9.30%).

Undec-trans-2-enedioic acid (V111}—The above acid
aldehyde (VII; 3.5 g) was heated on a steam-bath with
malonic acid (3.5 g) in the presence of dry pyridine
(10 ml) till CO, evolution ceased. On usual work-up
with ether, a solid was obtained, which on crystallis-
ation from ethyl acetate gave white needles of the title
acid, yield (2.7g), mp 95-97°C. R (KBr): 1700
(COOH), 970 (trans HC=CH) cm ™! (Found: C, 61.62;
H, 8.40. C, H,30, requires C, 61.67; H, 8.41 %).

Acid chloride (1X)—Treatment of the foregoing acid
(VIII; 3g) in dry benzene (10 ml) with SOCI, and
following the procedure described earlier, the acid
chloride was obtained as a liquid (2.8 g). IR (neat): 1800
(COC), 970 (trans HC=CH) cm ™! (Found: C}, 28.24.
C,;1H,¢0,Cl, requires Cl, 28.28 %/).

trans-A*-Undecenyl urea (X)—The above acid chloride
(2 2) was heated under reflux with urea (2 g} in dry
benzene (5 ml) for 4 hr and worked up as before to
yield the desired cyclic ureide, which crystallised from
methanol, yield (1.6 g),-m.p. 222-24°C. 1R (KBr): 3325
(—-NH), 1700 (-CONH), 970 (trans HC=CH) (Found:
N, 11.74. C,;H,;{N,O; requires N, 11.76 %).

Bio-Assay

Preliminary screening of trans-A%-hexadecenyl urea
(V1) and trans-A%-undecenyl urea (X) showed no gross
behavioural effects upto dose levels of 500 mg/kg body
weight when administered intraperitoneally (i.p.) to

Table 1 Biological activities of trans-A°-hexadeceny! urea and
trans-A*-undecenyl urea

Compound Observations

trans-A°-hexa-
decenyl urea

(1) Q Wave absent
() S. T. Segment depressed
(in) T. Wave irrepular

(rans-A*-undeceny) (i) T. P. interval less than
ured control
(1) S. T, Segment depressed
(tn) QRS complex trregular
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mice. However, these compounds at the same dose
fevel of 500 mg kg body weight when administered
intraperitoneally (i.p.) elicited electrocardiographic
changes in mice and the observations are given in
table 1.

ACKNOWLEDGEMENTS

The authors are thankful to Dr B B Khanna, for his
interest and to Prof. N C Banerjee and Dr K P Yaday,
for biological screening of the compounds. Assistance

rendered by Mr S N Sharma, Mr T K Saha and Mrs
P Devi are thankfully acknowledged.

27 December 1982; Revised 1 May 1984

1. Beer, D. E. and Hjart, A, M, J. Pharmacol. Exp.
Therap., 1936, 57, 19,

2. Bose, P. K., Sankaranarayanan, Y. and Sengupta, S.
C,, Chemistry of Lac, Indian Lac Research Institute,
Ranchi, 1963, p. 104.

3. Nagel, W. and Mertens, W., Ber., 1941, 74B, 976.

4. Madhav, R., Ph. D. Thesis, Delhi University, 1965,

ANNOUNCEMENT

—

INDEPENDENCE DAY AWARDS OF THE NATIONAL RESEARCH DEVELOPMENT
CORPORATION

The National Research Development Corporation
of India has announced Independence Day awards to
27 inventors for development of nine inventions,

Mr. Chandra Prakash Kant of Calcutta has been
awarded Rs. 20,000 for developing a process machine
for printing by deposition ‘The process’ gives multi-
coioured single impression from a single printing
maltrix.

Mtr. S. P. Subramanian of Tiruchi has been awarded
Rs. 20,000/- for developing ‘Espeyess korval’ a con-
ventional handloom machine to weave fabric with
attached borders without the assistance of a helper.

Mr. T. G. K. Murthy of Indian Space Research
Organisation (1SRO) Satellite Centre, Bangalore, Mr.
G. Sudheeran and Mr. M. Malkondaijah of the Central
Machine Tools, Bangalore, have jointly been awarded
Rs. 20,000/~ for designing and developing variable
angle of incidence spectrophotometer.

Mr. K. C. Chhabra, Mr. B. S. S. Rao, Mr. N. H.
Godhwani, Mr. M. G. Rao and Mr. M. N. Singh of
Delhi’s Solid State Physics Laboratory along with Mr.
N. Gunasekharan, Mr. B. B. Natarajan and Mr. M.
M. Nayak of the Pressure Transducer Fabrication
Facility, 15SRO Bangalore have been jointly awarded

Rs. 15,000/- for developing a semi-conductor pressure
transducer,

Dr K. R. Srinivasan and Mr. M. K. Gunasekharan
of the Systems Dimensions, Bangalore and Prof. E. S.
R. Gopal of the Indian Institute of Science, Bangalore
have been jointly awarded Rs. 10,000/ for developing
an ultrasonic pulse Echo Interference for developing
Aoo kei shdrlu precise measurement of velocities and
attenuation of ultrasonic waves in sohds and liquids.

Mr. S. Rajeswaran, Mr. George Antony and Mr. G.
Ramakrishna of Bharat Electronics Ltd., Bangalore
have been awarded jointly Rs. 10,000 for developing
an improved method of gold plating T-25 strips.

Mr. R. S, Patel and Mr. R. K. Parikh of Reliance
Textiles Industry Ltd., Ahmedabad have been jointly
awarded sum of Rs. 10,000/- for developing Bubble
Dyeing, a colour application technique.

Mr. J. K. Khanna, Dr R. Selvarangan, Dr N.
Ramanathan and Dr Y. Nayudamma of the Central
Leather Research Institute, Madras, have been jointly
awarded Rs. 10,000/- for developing a process ‘xero
vnis’ which aims at adding value to finished leather
surface through heat transfer without the use of
padding, spraying, plating, blazing and the hke.



