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MdwtPnprrrtion of (E)_ and (~~~y&oxy-~~x~e~noic acids and e~~~~~e~tic acid starting from 
nrlurplly occurring iilcuritic n&l, is described. I~Hy~xy~~~~x~e~~ic acid and jllaric s&d have been 
selectively coodenxcd to furnish the natunily occurring @tic ester-I. The possible imporfance of this compound 
in tk elaboration of Ir resin by the insect ix pointed out. 

We have already described’ the isolation and structure 
elucidation of laccijalaric ester-1 1, jalaric ester-1 2. lac- 

cijahuic ester-11 3 and jalaric ester-11 4, which together 
constitute bulk of the “soft resin” from lac, a versatile 
resin, secreted by a tiny insect Laccifcr facca Kerr 
(family: Lacciferidae CockerelI).’ Siiarly, we have also 
reported’ the structure 5 for the so-called “pure lac 
resin”, the chief comment of the “‘hard resin” of lat. 
From data to be reported later, it is also ckar that the 
neutral fraction‘ of lac resin contains as the major 
constituent, compound 6. An analysis of structures 14 
revealed that jalaric ester-1 2’ may be playing a key role 
in the elaboration of these compounds by the insect, 
Conceptually, jalaric ester-1 on epoxidation’ should 
furnish 7, which on hydrolysis* would give jalaric ester- 
II 4 in which aleuritic acid moiety will have the required’ 
Zhreo con&u&on or, it can undergo intramolecular 
epoxide opening by the carboxyl function to generate 6 
or, it can lead to polyesters of type 5 resutting from 
in~~kcufar ox&e riq&ava2e. These considera- 
tions prompted us to investigate a preparative route to 
jahuic ester-1 2, so that we could later investigate the 
transformations, delineated above, in the laboratory. 

Synthesis of jalaric ester-1 was patterned after our 
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earlier method’ for the synthesis of jalaric ester-11 4. The 
first requirement was an easy access to 16 - hydroxy - 
(2) - 9 - hexadecenoic acid 8, which has been synthesised 
earlier’ via 16 - hydroxyhexadec - 9 - ynoic acid, a route 
considered as less convenient. With the availabili~” of 
some highly stereospecific methods for tbe conversion of 
vicinal diols into geometricalty well-defined okfins, it 
appeared wo~w~e to startcz with the commerc~y 
availabk akuritic acid 10. This acid has t&o contigura- 
tion IO,’ whereas for the preparation of (Zl-oiefin 8 by 
any of these methods, one would need errliyro-aleuritic 
acid 11. Conversion of natural t&o-akuritic acid into 
the erytrhro-isomer has been carried out’ in yields of 
19-5996 by the action of HBr-AcOH, followed by alkali 
hydrolysis. We have preferred to develop a two-step 
sequence involving tmns-hydroxylation of the truns-acid 
12. which should be readily accessible from the natural 
aleuritic acid II) by the application of any one of the 
various c~rni~~n reactions, mentioned earlier. We 
have preferred to utiiise the method of Eastwood d crl. 
for the elimination step, because of its extreme simplicity 
of operation. Heating aleuritic acid and ethyl ortbofor- 
mate in the presence of benzoic acid, followed by 
pyrolysis of the resulting 2 - ethoxy - 13 - dioxolan 
yielded the known,” 16 - hydroxy - (E) - 9 - hexadc- 
cenoic acid 12 in yields of over 92%. Trans-hydroxy- 
lation of 12 with performic acid, followed by mild 
hydrolysis furnished the required etytihn, acid 11 in 9296 
yield. 

The above cryrlint acid 11 was subjected to the same 
el~ination reaction to give this time the required 16 - 
hydroxy (2) - 9 - hexadecenoic acid 8’ in 9548 yield. 
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F0lmylari0a” of 8 Rave the form8tc 9, which was 
converted into the acid chloride with oxalyl chloride. 
This was condensed with jalaric acid b-lactone 13 in 
bcnzcne containing Wrne pyridine to Rive the required 
ester 14. !Mective hydrolysis of 14 with NaHCO, in aq. 
dioxanc at -loo” for 0.5 h furnished, besides small 
amounts of jalaric acid and 16 - hydroxy - hexadccen~k 
acid I), the required intercstcr 2 as the major product. 
This was found to be compktcly identical (TLC, IR. 
PMR) with jalaric ester-1 isolated’ from “soft resin”. 

-AL 

All m.ps and b.ps are uncorrected. Light petrokum refers to 
the fraction b.p. 40-60’. Silica gel for column chromatogn~hy 
was -MO/+200 mesh, ami was washed with hot distilled Wltcr till 
sulphate-free. dried. activated at Its-130’ (6-8 h) and standard- 
ised.” TLC was carried out on silica gel layers (0.3mm) 
contain& 15% gypsum; vismdkation agent: cont. HsSG4 or 
iodine vrpours. Mixed solvent composition is by volume. The 
following instruments were used for spectral/analytical data: 
PalribElmer Iafncord, 137E (IR); Varian Auochtes A40 
spectrometer (PMR: TMS as internal standard). 

lbHydrvxy<Z)-9hexadecenoic acid I2 
7bno-akuritic acid (natnral. q .p. 100-lO1°; 4.00). ethyl 

ortboformrtc (7 ml) and benxoic acid (0.2 g) were mixed and 
heated in a llask carrying a thermometer dipping in the liquid and 
arta@ for distillation. Bath temp was slowly raised so that 
EtGH started slowly distilling (inside temp 70-W’): it was main- 
tained at this temp. till no more EtOH distilled (45 min). The 
internal temp. was. next, slowly raised to 170’. when CO1 evolu- 
tion started. After 3.5 to 4 b at this temp. the evolution of gases 
bad practically ceased. Excess ethyl orthoformatc was removal 
under suction and the residue (4.3 g) diluted with alcoholic alkali 
(1.5 g KOH in I5 ml Hz0 t I5 ml&H) and relhtxal for 5 h. 
Most of the alcohol was distilled off, the residue diluted with 
water (25ml) and acid&d with 10% H#D4 aqueous. Tbc 
product was isolated by extraction with EtClAc (40 ml x 3) and 
recrystaMrati00 of the cnuk product from CQ: 3.351 (94%). 
m.p. 69-70’ (lit.’ q .p. 66-68’). IR (Nujol): CGGH 2532, 
169Ocm-‘; OH 3175. lOtWcm_‘: tmn.s CH=?fi 97Ocm-‘. PMR 
(Ccl& CI&CGGH (2H. I. 2.28 ppm. J - 6 Hz), C&OH (2H. t. 
3.55 ppm, J = 6.5 Hz). CH=CH (2H. m. 5.3 ppm). 
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ctc were llashed off at mom temp. under vacuum (-I mm) to 
furnish the crude formate 9 f3.33d. PMR (CCL): CbCOOH 
(W. r, 2.3 ppm. J = 6Hz). C&&OH (2H, t4.l ppm. J = 
65 Hz), CH<Ij (2H. f. 5.29 ppm. J = 5 Hz), CHpCOH (IH, s. 
7.91 ppm). 

The above formate (3.Og) was dissolved in dry CJ& contain- 
ing pyridine (0.5 ml), cooled to l(r and oxalyl chloride (1.5 ml) 
added. The reaction mirture was left overnight (16 h) at room 
temp. (25-m and the retluxed for IOmin. The excess reagent 
was lLuhed off u&r teduced pnssure. To the residual crude 
acid chloride at room temp., a solo of jalaric acid d-lactone’ (13. 
2.62 g) in benxene (35 ml) and pyrklins (0.2 ml). was added. The 
reaction mixture was reBuxed for 5 h. solveot llashed off and the 
residue treated with water (50 ml) and acid&d with HCI aqueous 
and the product cxttacted with EtGAc (50 ml x 4). EtGAc remo- 
val gave a gum (5.43. which was taken up in 50% dioxane 
aqueous (35 ml). NaHCO, (2.5 g) added and tbc mixture hated 
oo a steam bath, with occasional swirling, for 0.5 h. Solvent was 
npidly (2 mio) removed under suctioo (30 mm) from the steam- 
bath sod the residue immediately treated with ice-water (50 ml) 
and l ciditIed at -Q with H,SG, aq. Usual work up by extraction 
with EtOAc (60 ml x 4) gave a product (5.25 g). showing three 
spots on TLC (solvent: 40% EtGAc in C,H, containing a trace of 
AcGH) and having J?, 0.5 (okflnic acid I), 0.3 (major, required 
compound) and 0.2 (jalaric acid). This product (5.0 g) was 
chromatographed over silica gel/HA (IOOg) with TLC mooi- 
toring: 

Fraction Solveot volume Products 

I 15% EtGAc in CJ& IO0 ml x IO 1.0~. R, 0.5 
2 15% EtOAc in CJI, 100 ml x 7 0.8 p, mixture, 

Rr 0.3.0.5 
3 25% EtOAc in CJI, 100 ml x 3 0.2 g. mixture 
4 25% EtOAc in C,H, 100 ml x 30 2.0 1. R, 0.3 
5 40% EtGAc in CJt lOOmlx8 0.4g.mostly- 

with R, 0.3 
6 40% EtGAc in CA 100 ml X 8 0.41. mixture, 

R, 0.3.0.2 

FnctionI(lum)wupurcbyTU:~wuidcoticPl(TLC.1R. 
PMR) with tlm natural jahric ester-1 2. 

‘A. N. Sir&. A. B. Upadhye. V. V. Mhaskar and Sukh Dev. 
Etythm-alewitic acid 11 

To a mixauc of H,O, aqueous (30%. 2ml) and formic acid 
(90%. IO ml). the above-okfin (2.0 g) was added and &red at 
room temp. (25-30’) for 24 h. Excess of formic acid ctc were 
removed at -55’/2Omm and the residue treated with 5% KOH 
aqueous (3Oml) on a steam bath for I h. The reaction mixture 
was cooled. acid&d with H,!XL MUCOUS. whco I white solid 
separated and wu colIectd 6y f&&on. The solii wu washed 
with water, airdrkd and crystaBBed from EtGH to give the 
required compound 11 (2.1 g. 92%). m.p. l&126’ (lit.’ m.p. 
1261273. IR (Nujol): OH 2650. 169Ocm-‘: OH 3300. 
1070cm-‘. 

IbJfydmxy~E~hrxadcccaoic acid 8 
By following exactly the procedure outlined for 12 above. 1.8 g 

of e&m acid furnished crude 8 as a thick liquid. which was 
pa&d through a column of SiOs gel/HA (15 cm x II cm) using 
CJ&. 25% EtGAc in CJI, (XImlX4) eve pure 8 (1.45r) as a 
thick oil. m.p. 20-21’ (lit.’ q .p. 20-m. IR (lip.): CGGH 2620, 
1710cm-‘; OH 3330, 106Ocm-‘: cis CH<H 72Ocm-‘. PMR 
(CO: CHFGGH (jH. f. 2.27im, J = 6.5 Hz), C&OH (2H. r. 
3.57 ppm. J = 6 Hz). C&C:8 (W. r. 5.27 ppm. J = 5 Hz). 

Jaioric ester-1 2 
The above acid 8 (3.1s) was mixed with acetic-formic aa- 

hydride @ml) and left askk at room temp. (25-30’). under 
anhydrous colditioos for 24 h. after which the excess of reagent 

Tctrahed& 3& 867 (lin4): 
‘M. S. Wadin, R. C. Khurana, V. V. Mhaskar ad Sukb Drv. 
Ibid 25.3841(1969). 

‘A. N. Sin&. A. B. Upadhye, V. V. Mhaskar and Sukh Ikv. 
Ibid. w. 3689 (1974). 

‘R. Cl. Khmana, A. N. Singh. A. B. Upadhye. V. V. Mhaskar 
and Sukh Dcv. Ibid. 26.4167 (1970). 

?he sanm remarks woukl apply to the laccijalaric ester-1 1 for 
the compounds/part smtctttre based 00 laccijalaric acid. 
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Thing the course of this work prcjmr8tioo of 8 from eryth- ‘?‘bt rid has been prepared cuk’ in yields of 23% by tba 
akuritic acid. IIdly Corey-wintf!r exmlsion &iJ baen report& 
L Hevui, J. Ho&y. A. K&f. 1. ~~~~y ad B. L&o. 

doll of phoapboilium iodide on aleuritjc acid. 
“W. Stevens aad A. Van Ea. Rec. ?hu. tT&n, &X12117 11961): R 

cbin3ky, BJ& sbc. am. Be&& $4 109 (197s). Howevw, the r&m alld sukb Dev, Tetdcdnm z.auY 4w (1972). 
IWbod ihcribed in tbf pnxcnt commuaicatfos b far man “R Huaradel, R. Hmundez, Jr. and L R Axefrod, Ana& 
coavcaicnt. C&an. 33,370 (1961). 


