
Tetrahedron Letters No.8, pp. 417-427,‘1964. Pergamon Preaa Ltd. 
Printed in Great Britain. 

ON THE STRUC'IVRR OF ISOLONGUOLRWP 
J.R. Prahlad, R. Rang-than*, U..Rsmdar Rey8k 

T.S.Sa&hanakrfshuanandSukhDev 
Dappartms& Of mg&ItiC ChOIDiStrY, I&dim krstitUt0 Of 

Sclame Bangalore and, 
National Chsmlcai Laboratory, Pooua (India) 

(Received 1 January 1964) 

TRR isolation of isol0ngif01~0, ClSR24, an artefaet from 

the aold-oatalysed hydration of longifolene (I), has bean 

described previously'. Wo now present evidenoe vh.lah leads 

to its formulation as (II). 

Isolongirolaue is trlcyclic and has a carbon- 

skeleton different from that of longifolene and tha 

necessary evldenae for these has been summsrlsedl. Its PM? 

*1Ildlan Institute of soience, Flangalore. 
'U.&mdas Nsyak and Sikh Dep, Tettrahe&on 2,42(1960), 
%he neasuuraents, unless stated to the aontrary, 
were made onw20$ solution in CC14 on 8 Parian 
A-00 High Resolution NMR Speotrometr, with tatra- 
methylsilane as an Internal refereuae. Thoraluos 
are reported in cycles/set. from tetramethylsilaue 
as zero. 
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418 On the structure of isolongifolene No.0 

spectrum showed methyl peaks (sharp singlets) at 50 (3H), 

57 (6E) and 63 (3H) ops; that none of these four methyl 

groups ommr as Isopropyl group (J- 6 cps) vas ascertained 

from a spectrum taken at 40 mu, vhen these signals shoved up 

at 33, 2R.5 and 39.5 cps, and consequently all the four 

methyls mst be quaternary. In the IR both lsolongifolene 

and isol.ongifolane shoved vell-resolved doublets (1360 and 

1380 am-l; CH@ 1 of exactly equal intensity; since the 
CE3 c 

band at lower frequency Is considered highly diagnostic of 

the gem-dimethyl group and its intensity has been used3 to 

calculate the number of such systems, one could conclude 

that the four methyls of isolonglfolene are located as two 

cH3x 
C groupa. This has been confirmed by differential 

cH3 c 
Kuhn-Roth' C-methyl estlmation4, 

The only-olefinic linkage in isolongifolene must be 

trlsubstituted ( gaN 2260, g215 933; IR: 819 cm -1; PMR * 

a triplet central at 306 cps vith area = 1EI) and from 

Jaaltiplicity (J = 4 aps) of the vml proton It pDUrt be 

flankedtw l mothylenegroup. Treatmat of isolonglfolene- 

at-eporide' (m.p. 40.5 - 41.60, O(D +, 0) with BF3-Et20 

3A.R.H.Cole, D.W.Thornton and D.&White, Chem. and 
&& 795 (1956). 

4Vo.S. Pansare and &kh Dev, to be published shortly. 

%Mr is derived from (2)~lsolonglfolene. 
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yielded a ketone (III; b.p. 122'/2 mm, I$' 1.5005; IR I 

1n5, 1423 cm-l; sa~icarbaaone m.p. 207-208° dec.) qua&i- 

tatlvely aonvertible Into Its eplner (IV; b.p. 111012'/ 

2 mm; IRS 1698, 1408 cm"). From the y"" of these 

ketones It Is apparent that the ethylenic linkage nest be 

located in a cycle higher than S-membered and in all llke- 

llhood in a six-membered ring. 

Oxidation of lsolonglfolene with sodium-dlahromate- 

acetic acid yielded, besides the saturated ketone (111)6, 

a mixture of two unsaturated kattonw (V, ?O$, m.p+ 343@, 

Cd, -210°, sanicarbazone, m.p. 226-28'; VI 30#, m.p. 

5&Z-54', [ti], -1.8O, semlcarbaaone, m.p. 218.5-219.80; total 

pleld+40$), whioh had ldentiaal UV (c’ 265 mu, 

Q= 14,000), IR (1670, 1640 cm-') and PI@ (aharp methyl 

signals at 59, 62, 65 and 62 cps; olefinla proton at 333 apd 

speotra and llust thus represent the (-1 and (+)-forma of 

the unsaturated ketone respectively; this would mean that 

lsolongifolene as obtained by acid-catalysed rearrangement 

Is partially racemlsed7. LI-NH3 reduction of (VI) followed 

w chromic aald oxidation yielded a ketone (VII), b.p. 

130-350 (bath)/2.S mm, ye=' 1715 cm-', found to be 

different from (III) or (IV); this proved that during the 

chromic acid oxidation to yield the unsaturated ketone, 

the attaak had been on the allyllc q ethylene and not on the 

60nly partly racemic. 
7 Further dlsoussed under l @-10ngifolene~. 
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olefinic linkage. Lithium aluminlum hydride reduction 

of (V) yielded an unsaturated alcohol, readily dehydrated 

to a oonjugated dlene (VIII; np 1.5058, [a], -479'; IR t 

(?== 1650, lS85, 6=cH ,v 728 cm-'); catalytlo hydrogenation 

of (VIII), furnished isolongifolane, proving thereby that 

no skeletal rearrangement is involved in its formation. 

The UV absorption of the dlene (ezE 266.6 W; g, 7471) 

is clearly that of a cyclohexadlene (Calcd. 256 + 10 W). 

Thus, the oleflnia linkage of isolongifolene mst be loca- 

tedina rix-memberedring. Furthermore, since the lnten- 

sity of the1420 cm -' band (bending frequency of the 

nethyletne group flanking the carbonyl 89 ? 1 in the IR speu- 

trum of VII, is almost double that of the aorresponding 

band of' III and IV, the keto group In VII nust be flanked 

by CR2 groups on either side. Taking into aucount, all 

the data presented so far, the part structure (IX) can now 

be wrltten for lsolonglfolener 

"H 

0 H H 
C-d 

Ix 

8B.N.Jones and A&H. Cole, J.Amer.Chem.Soc. 74, 
5648 (1958); R.N.Jones, A.R.H. Cole and B. mln, 
ibid. 74, 5662 (19S2). 

'C.8. Barnes, D.H.R. Barton, A.R.H. Cole, J.S.Fawcett 
and B.R. Thomas, J. Chem. 8oc. 573 (1953). 
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This is fully supported by the PMR speatrum of 

(VIII), which showed a complex 9 line spectrum 

421 

the diene 

(302, 311, 

319, 323, 326, 334, 339, 343 and 348 cps) accounting for 

three vinyl protons caupled in an ABC pattern. 

The saturated ketone (III) on further oxidation with 

perbenzolc acid furnished a la&one’ (X; m.p. ?9-a0o, PcpO 

1730 CUI’~), which could also be directly prepared from iso- 

longifolene by the action of two moles of the peracid in 

CHC13. The lactone on hydrolysis followed by chromic aold 

oxidation furnished a k&o acid , C15R2403, (XI; m.p, 107- 

108’). The keto acid could also be obtained dlreatly from 

the saturated ketone (III) by oxygenation in the presenae 

of potassium t ert -hutoxide. From the carbonyl stretehlng 

frequencies of the keto acid ( 9-O 1735, 1710 am-‘) and 

its methyl ester ( Y,“” 1732 cm”), XI must be a ayalo- 

pentanone. The keto function in XI is highly hindered: thua 

the compound was recovered unchanged from attanpted RapLpI4 

reductionlO , Holff -Kishner l1 reduction or reduction by the 

thioketal procedure12; it also failed to yield a semiaarba- 

zone or a 2,4-dinitrophenylhydrazone. MO brominatlan took 

“R.C. Brown, O.H.Wheeler and K. Ichikawa, 
Tetrahedron &, 214 (1957). 

1lD.H.R. BBrton, D.A.J. Ives and B.R. Thomas, 
J. Chem. Sot. 2056 (1955). 

%L.P. Fieser, J. Amer. Chaa. Sot. g, 1945 (1954). 
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plaoo under the eonditions13 usually -ployed for total 

broainat:ton of Cc-hpdrogens In a ketone and the keto acid 

vaa recoveredU&?hanged. All these ~srlments yielded 

the valuable information that there are no hydrogens c( to 

the keto ftauation, and thus the part etructure IX can nov 

be expanded to XII: 
"H 

H 

G 

c H 

C 

X2 

Taking into consideration the faot that lsolonglfolene 

is an l oid-catalysed rearrangement product from longlrolene 

(I) only stmature (II), consistent with the above des- 

cribed iactr, oan be advanwd for it. The struotures of 

wortant proQlcts derived from isolonglfolene, desoribed 

above, aaa nov be written: 

% Or IV or 
III 

v, VI 

l%.R.Govlnda&ari, B.R. Pai, K.K. Purushothaman 
and S. Rajedurai, Tetrahedron l2, 105 (1961). 
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VII VIII XI 

Further confirmatory wldenae in favour of l trueture (II) 

was obtained as follows: 

As antleipatad the dieae (VIII) did not yield any 

aromatic derivative on heating with Se ati RRO-380' (20 hr). 

Rowwer, on dei@rogenation ovar lO$ Pd-C in the tapour 

phase14 at 450 +,lOO, lsolonglfolae yielded a mirtwe OS 

naphthalenes (23$). Of these, three hay. been ldeutified 

as Indicated in Table 1, while the struature of the fourth 

is unaertain, though from Its PEIR spootrum it ti arotainl~ 

a dimethyl ethylnaphthalene and by the application of 

certain smplrical rulesl' the struoture indiaated in 

Table 1 appears very likely. The formation of these pro- 

duets fits ealnmtly (CHAW 1) the structure (II) arrived 

at earlier by other methods. hrthermore, the fact that 

all the derived naphthalenes carry a methyl group in the 

*-position is a proof for the presence of 8 methyl group 

at Cll- This faot together with the prwious deductions 

14slkh Dw, J. Indian Chem. Sot. E, 328 (1QSS). 
15 B.A. Nagasampagl, R.C. Paudw, V.8. Pansare, 
J.R. Prahlad and Sukh Dw, Tetrahedron Letters 
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Ta'jLe 1: D&ydrogenation Products of Is'olongifolene 

58 

3 123-24' 

&p.of 
TlWC 
complex 

150-sl" 

ioa-o9o 

124-25' 

&ax 
hoptane in 

lw,(B x lo-*) 

PMR signals 
for allpha- 
tic protons 

_ 

224 m30)+ 
228 (816) 
273 ( 48>+ 
279 (5.l) 
290 ( 388)+ 
305 ( 8 )+ 
312 (2.4>+ 
318 (2.5) 

222.5 (670)+ 
227 (8431 
273 ( 501+ 
278 (52.5) 
288 ( 40>+ 
304 (6) 
311 (3.8) 
318 (4.4) 

225 (670)+ 
230.5 
273 

(880)+ 
( 47) 

282 

293 

( 511, 

317 1z3:; 
322 (1:8)+ 

lx3- 158 

E3 7?,84 
CH 
-3 

CH 
-3 

-156 

Y3 76,83 
CH 
-3 

cH3- 146 

CH -3 - 158 

Identified 
as 

03 00 

tb 00 

yo3 00 

BY 
synthesis 

fb 00 

? 

*trlnitrobenaene. 
+Shoulder. 
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CHART 1. 

about the nature of the methyl groups in lsolonglfolene, 

help extend the systematically derived part struature (XII) 

to (daII). Since lsolonglfolene Is tricyclic and has only 
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rour methyl graups, XIII can be oxtended only to two possible 

XIII XIV 

alternatives (II) and (xrv) for is0l0ngirOi~0. Ii~wcner, 
the latter structure stands ruled out as its genesis from 

longlfolene cannot be rationallsed and furthermore would ln- 

valve a contraction of a rive-membered ring of lougliolene 

into a four-membered ring, which is considered unlikely. 

This leaves us with the unique forns,xlatlon (II) for lao- 

i0~irOi~0. 
The possible mechanism of lsomerlsatlon of longlfo- 

1-e (I) to lsolonglrolenr (II) will be discussed In the 

fuller svDlmmnicat10n. 

"fl-Longlfolene' 
16 The so-called l ~-longliolenen of Zeiss and Arakawa 

has been found to have the same infrared spectrum as lsolon- 

gir0i0m. However since *p-i0ngir019w has a lower speal- 

fit rotation C-23') as Compared to that of isolongifolene 

(-&I, the formoP rmst have been racemlsed to a greater ex- 

tent. This has been aouflrmed by the preparation OS the 

solid epoxide (a.p.40.~-41.60), which has been shown to be 

derived fion (t)-isolonglfolene, ln much superior yields 

from *p-longirolene*. 

l~.H.Zeles and MArakaua, J.Amer.ChePP.soc. 70,1663(1954). 
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since, it is difficult t0 ~molk39 8~ mod0 0t 

racemlsatlon for (-)-lSOlOnglfOl~e, racemisation Of longi- 

folene must have Intercepted the isomerisation. A ihller 

aEscussion of these Ideas will be incorporated in the 

detailed paper. 


