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STUDIES IN TERPENOIDS - XXXII.
SYNTHESIS OF 3-METHOXY-7-HYDROXYCAPALENAL
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Rowe and co—workers1 isolated several phemnolic sesquiterpeneids of the
ecadalene family from the elm (Ulmus) heartwoods. The syntheses of four of
these have been reperted in 1971 from these laboratm:ielz. We now report the
synthesis of the fifth member of this greuwp, viz., 3-methoxy-7-hydroxy-
cadalenal (I) which was first isolated from Ulmus rubra Munl.'®:® ana 1ater

from other Ulmus species1°.

The known 5—1nethyl-'l-me‘choxy-B—iso1:\1:opyl‘ce‘l:ral:m3 (II) was oxidized by
chromic acid in acetic aeid-propionic acid mixturedto the 5-isopropyl-6-
-ncthoxy-a-methyl:t etralone (III). The a -tetralone (III) was next converted
to the 8 -tetralone (IV), the ketonic carbonyl of which is to become eventually
the hydroxyl of the projected cadalemal (I). The transposition of the
keteme (III —=IV) was effected by (i) NaBH4 reduction of the tetralome (III)
to the tetralol, (ii) dehydrﬁtitn, (1ii) epoxidation of the 1,2-olefinic bond
and (iv) acid catalysed rearrangememt of the 1,2-epoxy-3,4-dihydronaphthaleme,

Our next aim was to suitably functionalise 03 of the B -tetralome (IV)
for comversion to the natural produst (I). Guided by the earlier findings
of Soffezr5 who could effeect oxalylation of simple p -tetralene at Cs with

dime thyl oxalate mmd dry sodiwm methoxide in benzens,and parallel observatioms
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of othou6 of preferential 03 anjon formation in B -tetralenes in mom-polar
solvents, the B-tetralone (IV) was condensed with dimethyl exalate under

the conditions ef Seffers. Work-up of the reaction gave acidie and neutral
material, comsisting of the product esters and the unreacted @ -tetralone (IV).
While the gummy neutral material was teo cemplex for separatiom and
characterization, the acidic reactiom produet, m.p.260-263°(dec.)(yellow
crystals from ag, MeOH), isolated by extractiom witk bicarbomate, preved to

be rewardimg. It analysed for c16318°4’ showed a strongly chelated carboxyl
in the i.r. (1665 -"1) and exhibited almest identical absorption patterm in
the u.v. 28 2-hydrexy-5-naphthoic acids which have been wnambiguously
distinguished from 2-hydrexy-1-naphthoic acias7. The structure (Vb) assigned
for ita methyl eater, m.p.122-123%, was fully supperted by its n.m.r. spectrum
vwhieh showed three aromatic protom singlets (C1g at 7.24, 04}_{ at 8,63 and c,,g
at 7.066). The origim of Va from the p-teiralone (IV) is viemalised as follows:
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The isomerisation of the B -ketooxalate (VII) to the hydroxynaphthalene

5 and Pelletier®d.

glycolate (VIII) finds precedemt im the work of Soffer
Aerjal oxidatiom cum hydrolysis of the B -aryl-g-hydroxy ester (VIII) follewed
by acid promoted decau:bony‘l.ation8 of the resulting naphthoylformic acid (IX)
could give the 2-hydrexy-3-maphtheie acid (va). The maphthol ester (Vb) was
next reduced to the diol (VI), which on exidatiom with Collins reagent9 gave
3_me thexy-T7-hydroxycadalenal (I), m.p.129-131°. Recrystallisation of the
synthetic compound with a seed of the authemtic natural product raised its
melting point te 137-138° (Rep.1 for I, m.p.138%), with no depressiom in the
mixture melting poimt., The synthetic sample I compared in all respectis (t.1l.e.,
w.v., i.r. and n.m.r.) with the natural product. The naphthaleme diol (v1)
exhibited a facile temdemey to munderge serial exidatiom to give the cadalenal

(I), which is remimiscemt of the postulated conversiom, VIII—IX.
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Attempted synthesis of the cadalemal (I} from the dihydremaphthoic ester (X),
m.p.54.5-55.5°, by allylic oxidation followed by meparatiemn of the expected

prodacts of oxidation at 01 and 02, the latter yislding Vb, wes infructuous,

although this study gave some wnusual resultsm. Attempted ortho hydrexylatiom

eof the nmaphthoic acid (XI)}, m.p.227.5-228.5°, by the theraal decomposition of its

copper salts also did not snccoodﬁ.

411 new compoumds gave correct elememial amalyses md exhibited the
expected spectral characteristies.
Acimowledgements. We are most grateful to Dr.J.W.Rowe for very graciowsly send-
ing us an authentic sample of the maturally oceurrimg cadalemal (I) amd its i.r.
and n.m.r. specira. Ome of us (V.V.) is thaxkful to the ¢.S5.I.R., New Delhi,
for a Jumior Research Fellowship.
References

1.(a) M.Fracheboud, J.W.Rowe, R.W.Scott, S.M.Panega, A.J.Buhl and J.K.Toda,
Forest Produets J., 18, 37 (1968); (bf J .W.Rowe and J.K.Toda, Chem, & Ind., .

922 (1969); (c) J.W.Rowe, M.K.Seikel, D.N.Rey and E.Jorgensen, Phytochem.
11, 2513 (3972;. ’ ’ ’ ’
2, Jose Alexander and G.S.Krishna Hae, Tetrahedrom, 27, 645 (1971).

3. P.B.Talukdar, J.Org.Chem., 21, 506 (1956).

4. (a) G.S.Krishna Rao amd Sukh Dev, J.Indian Chem.Sosc., 34, 255 (1957);
(b) V.Viswanatha and G.8.Krishna Hao, lndian J.Chem., In press.
5. M.D.Soffer, R.A.Stewart and G.L.Smith, J.Amer.Chem.Soc., 74, 1556 (1952).
6. (a) M.Montagne, Bol.Inst.quim.Univ.nacl.autcn. Mex., 2, 57 (1946); Chem.Abmt.
,» 130 (1950); . , ARnA( .Paris, &, 5'('{961); (¢) K.Wiedhaup, ’
.J.H.Nollet, J.@.Korsloot and H,0.Huisman, Tetrahedrom Lett., 1599 (1965);

(@) s.¥.Pelletjier, R.L.Chappel, P.0.Parthesarathy and N.Lewin, J.Orz.Chem.,
31, 1747 (1966).

7.§l) E.D.Bergmann, Y.Hirshberg and S.Pinchas, J.Chem.Sec., 2351 (1950);

») llin.Padh.ye, ¥.R.Rao and K.Venkataraman, Proc.I_ﬂian Acad.sci., 284, 297
1953).

8. (a) W.W Elliott and D.L)l.Hsmmick, J.Chem.See., 3402 (1951); (b) K.Banholgzer
and H.8chmid, Helv.Chim.Acta, 39, 548 (19567).

9, J.C.Collina, W.W.Hess and F.J . Frank, Teirahedrem Lett., 3363 (1968).
10. V.Viswanatha and G.S.Krishna Rao, Teirahedron Lett., In mress.

1. é‘} W.¥ .Kaeding ané A.T.Shulgin, J.Org.Chem., 27, 3551 5362%;
) W.W.Kaeding and ¢.R.Collims, J.0rg.Chen,, » 3750 (1965




