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A recent communication' on the isolation of three new coumarins from 

e and -prompt43 us to record our own 

obeervations on the chemical constituents of m Willd. (syn. 

Calonhvllum wiRhtlanuR T. Anders.). From the bark of the plant collected in 

Coa we obtained frledelin and a new acid named apetalic acid. The roots yielded 

friedelln, the stem eve friedelin and ,&-amyrin 

aterol and mesolnosltol. 

We 

acid. 

wish to present here evidence leading to etructure (I) for apetalic 

and the wood yielded ,&-sito- 

Apetalic acid, m.p. 117',[~]~ + 28.43' ((X(X:,, c 2.56), C22H2806 (mole- 

cular weight by mars epectw 388), hasAg: 227, 268, 276, 301, 315 and'368 

my (10gE 3.99, 4.49, 4.53, 4.00, 4.03 and 3.37), A~~-RaoH 398 y (log G 3.73) 

#H~m2 3500 (OR), 1700 (COOH), 

1575 cln-'. With ferric chloride, 

spectra of apetelic acid are very 

structure (II) hae been suggested 

1645 (hydrogen-bonded aryl ketone), 1620 and 

It gave a dark green colour. The UV and IR 

similar to those of blancolc acid for which 

by Stout u2 

The NMR spectrum (Table 1) provides strong evidence in support of 

structure (I) for apetsllc acid. 

* Contribution No. 111 from CIRA Research Centre 
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(e 

(d 

I II 

TARLE 1 

NMFl spectrum wl3, 100 mc) of apetalic acid ( hex- 
pressed in p.p.m., J In c.p.s. Symbols 8, d, t and m 
stand for singlet, doublet, triplet and multlplet 
respectively). 
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!J!he maw speotrum 

(N-UR3) characteristic of 

dlmethylchroqenea3. 

4179 

of apetalic acid shows a very intenee peek at m/e373 

the forrastion of &able beneopyrylium ions from 2,2- 

Apetalic acid reacts with diazomethane to give the methyl eater, b.p. 180- 

1900/0.3 mm., Liwi& + 30.36’ (ORCL3, c 2.641, ggRzc12 3620 (OR), 1730 (ester), 

1640 (hydrogen-bonded aryl ketone), 1620, 1575 cm-'. Ita NMR epectrum showed a 

peak at S 3.50 p.p.m. (OOMe). Refluxing the ester with dlmethyl eulphate and 

potaeaium carbonate in acetone gives 0-methylmthyl apetalate, b.p. 180-190°/ 

0.4 mm., 5)zgc12 1735 (ester), 1675 (aryl ketone), 1645, 1590 cm”. Its RMR 

spectrum shows peak8 at 63.54 (COOHe) and 3.77 p.p.m. (01(e). The ehift in the 

IR absorption band of the ketone carbonyl consequent to 0-methylation shows that 

the keto group Is strongly hydrogen-bonded to the phenolic hydrozyl in apetallc 

acid as well as its methyl ester. 

The presence of a dlmethylchromene ring in apetalic acid, indicated by 

the mass and RMR spectra, was confirmed by the ldentlflcatlon of both acetone 

and acetaldehyde as their 2,4-dlnitrophenylhydrrszone derivative6 f ollowlng the 

degradation of apetalic acid with dilute base4. Catalytic hydrogenation of 

apetallc acid gave dihydmapetalic acid, yellow gum, h 2: 217, 300, 348 “y 

(log E 4.34, 4.27, 3.491, Ash 232 9 (log E 4.17) which yielded, with dlazo- 

methane, methyl dihydroapetalate, b.p. 180’/0.5 mm. The RRR spectra of dihydro- 

apetalic acid and Its methyl ester lack the doublets due to the chromene ring 

hydra gens . Methyl apetalate, on refluxlng with 2,4-dlnitrophenylhydrazine In 

presence of acid, yielded a red ba-2,4-dinltrophenylhydrazone, dark red needles, 

m.p. 235’ (decomp.), hzz* 382 my (loge 4.70). Besides reaction of the 

ketone present in methyl apetalate, the chromene ring has obviously been conver- 

ted to the dlnitrophenylhydrazone of the corresponding chrunanone5. 

Treatment of apetallc acid with enhydroue alumlnium chloride in benzene 

yielded ‘lactone A’ (III), m.p. 113-114', C,7Hm05 (molecular weight by mass 



spectrum 304),m,, - 40.50' (aa3, c 2.01, A:;' 214, 284 and 344 9 (log f 

4.49, 4.32, 3.58)& 229 9 (loge 4.301, A~-'ao* 254, 339 ~JI (IagE 3.91, 

4.56), us 1785, 1655, 1650, 1625 cm-'. The compound gave a purple colour 

with ferric chloride. Ite NM% ape&rum Is entirely in aocord dth rtructuro 

(III). ti methylatlon with methyliodide-potassium carbonate In acetone, 'lactose 

KBr A' yielded an 0-methylether, m.p. t70°, )I_ 1775 (laotone) and 1680 cm-' 

(ketone). 

The above remilts lead to Btructu,re (I) for apetallc acid. The alternate 

poealbllity (IV) is rejected elnce all attempts to lactoniae apetallc acid were 

unsuccessful. Full details of thle work will be published In Tetrahedron. 

Acknowledftement I We are grateful to Dr. G.H.Stout, University of 

Washington, Seattle, for sending us a sample of ble.ncolc acid. We thank Dr. H. 

Htlrzeler, CIBA Limited, 

mc NMR epectnun and Dr. 

analyses and spectra. 

Basle, for the mass spectra, Dr. F. Stuber for the 100 

S. Selvavinayakam end his as8ociatee for the micro- 

1. S.K. Nigam, C.R. Mltra, 0. Kuneech, B.C. DaB and J. Poloneky, eetrahedron 

Letters, 2633 (1967). 

2. G.H. Stout, K.D. Sear8 and Q.L. Hlckernell, Abstracta of papers presented 

at the 152nd meeting of the Amerloan Chemical Society, IVew York, September 

11-16, 1966, S 078. 



No.42 4181 

3. C.8. hnoa, J.L. Ocoolotits, 1I.L. Rztta, P. Hadhmma Balr, P.S. Pb8dke 

and I. Vakrtarappm, m Late, 281 (1963). 

4. Q.H. 8ta.d md K.5. 8twwm, d., & 3604 (1964). 

5. R. Living&mno and FM. lktaon, J: 1509 (l%‘f) l 


