
QYNTHETICAL INVESTIGATIONS i~ T 
SERIES PART 1%. 

A new method of Synthesis of Urnbellulonic Acid. 

By P. C .  Guha a d  M .  S. Mz~tkanaa. 

Umbellulonic acid, an oxidation product of the naturnlly occurring 
bicyclic terpene ketone umbellulonc, has been synthesised (Guha and 
Muthanua Ber., 1938, 71, 2665) by the action of diazoacetone upon 
ethyl isopropyl acrylate. The acid yielded an oxirne and a semicarbazone 
melting respectively at 145-i46" and 169-170'. Tutin ( J .  C. S., 1906, 
89, 1113) ascribed the melting point 169-170" to the oxime of umbellu- 
Ionic acid ohtained from umbellulone by oxidation. This discrepancy 
in the 1n.p. of the oxirne could only be solved by comparing the n1.p. 
of our sample with that derived from umbellulonc. But, owing to 
the non-procurability of a sample ol natural umbellulone, thc identity 
of our synthetic acid (I) with un~bellulonic ;~cicl could not be 
established. The ketonic acid (I) has been saccessfully converted to 
umbellularic acid (11) by sodium hppobromite oxidation and the latter 
identified with a specimen of umbellularic acid obtained hy synthesis in 
this laboratory (Ranganathan, J. Indian Clzetn. Soc., 1936, 13, 419 ; 
Guha and Muthanna, Ber., 1938, 71, 2668). Umbellulonic acid has 
now been synthesised by another new method according to the follo~ing 
scheme : 



¶ he anhydride of umbellularic acid (111) reacts with one rnoiecular 
broportion of methyi magnesium iodide and the ketonic acid ohtained 
5rields an oxime and a semicarbazone melting at 145-146" and 169-TO", 
respectively. The mixed meltins points of thc oxinle and semicarha- 
zone with those obtained by the older method, remained undepressed. 

 he starting maieriai umhelldlaric acid was prepared according 
to Kydon's metliod (J.C.S., 1936, 829). 

Isofiro$y fz~maric acid.-Ethyl isopropyl acetoacetate (102 g.) 
was taken in absolbte ether (175 c.c.) and dry bromine (197 g.) added 
dropwise in ahotxt half-an-hour. The HBr and ether were removed 
under suction on a water-bath and the residue after cooling added to 
potassium hydroxide pellets (188 g.) in absolutc alcohol (110 c.c.), 
during 20 minutes. The vigour of the reaction was controlled by 
cooling under tap. The product was r e f i~~xed  for half-an-hour on 
water-bath and then steam distilled, about 750 c.c. of the distillate being 
collected. The residuc on acidification yielded a crude acid which 
after treatment with mirnal charcoal and crystallisation from water 
melted at 184-185" ; yield 42 g. 

The ethyl ester of the above acid was obtained by refluxing 
a mixture of the acid (48 g.), absolute alcohol (122 g.) ,  dry benzene 
(189 c.c.) and chemically pure conc. sulphuric acid (28 c.c.), and 
working up the product as usual. 50 Grams of the ester (88% of 
theory) was thus obtained, b.p.115-116"/20 i n n ;  the yield according 
to Rydon being 69 per cent. 

Conversion of trans in to  cis ~rmbellularic acid.--A mixture of 
the trans acid (20 g.) and acetyl chloride (50 g.) was Ireatetl in an 
autoclave at 800" for 9 hours. The acetyl chloride was removed under 
suction on water-bath and the residue distilled at 138-14O0/20 mm. A 
test sample on digestion with water yielded cis-uinbellularic acid 
monohydrate, m.p.95", which on drying over P,O, yielded the anhydrous 
cis-acid, in.p.124-25" (cf. Rydon, loc.cit.). 



Action of magnesium methyl iodide on umbellularic aahyd- 
ride : Formation of z~mbellulonic acid (I).--Methyl magnesium 
iodide was prepaxed by treating dry magnesium ribbon (0.8 g.) with an 
ethereal solution (25 c.c.) of methyl iodide (4.75 g.). The ether 
was removed under suction and the reagent taken in dry benzene 
(80 c.c.) solution. The benzene solution containing magnesium methyl 
itdide was added dropwise to a boiling solution of unibellulnric anhy- 
dride (-5 g.) in dry benzene (75 c. c.) and the mixture heated under 
reflux for one hour. The cooled product was treated mth ice cold 
water and the benzene layer extracted with dilute sodium carbonate 
solution. The alkaline solution was acidified and extracted with ether 
which yielded a thick oil distilling at 190-19lo/50 mm. The acid 
yielded an oxirne which after crystallisation from alcohol melted at 
145-1 116" ; the m i x d  -8n.p. with the sample of the oxiine obtained by 
our previous rnethvl I-:.nained undepressed (Found : N, i . 51 .  C,H,,O,N 
requires N, 7.57 per :--!it.). The semicarbzone prepared in the usual 
way melted at 169-1 70" ; mixed n1.p. with a sample prepared by our 
previous method rern.iiil--d undepressed (Found : N, 18.32. C,H,O,N, 
requires N, 18.5 per cent.). 
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