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STRUCTURE OF NEOLINDERANE 
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(Recelrwd 31 MUD 1966) 

Abe&act-Ncolinderaq a new stsquiterpene eomtitucnt of Nco/itsca Ze@nfcu Mar. is aaaigxxd 
strudurc I on the basis of qcctral and dcgradacioo widena. 

THE isolation of neolinderane, a new sesquiterpcne from Neoli&eu ZeyImricu Met-r. 
was described in an earlier paper. l Neolindcrane GH,,O,, m.p. 170”, [ar +31-S” 
showed a UV max at 210 rnp (log E 4.09) and IR bands at 1750 (a&unsaturated 
y-lactone) and 3 120,304Q 1605 and 1540 cm-l (furan ring). The compound gave a 
crimson colour with Ehrlich reagent. The NMR spectrum (Fig. 1): I.0 (s, 3H, Me on 
carbon bearing epoxy oxygen), 2-l (d, J = 1 c/s, 3H, Me on double bond), 7.0 (lH, 
a-proton of furan ring) and 7.1 b (d, J = 1 c/s, lH, /?-proton on a,B_unsaturated 
y-lactone system). 

Catalytic reduction of ncolinderane in ethanol (Pd-C) gave dihydroneolinderane, 
m.p. 225”, which had a UV max at 220 rnp (log e 3-85) and the lactone carbonyl band 
at 1762 cm-’ (saturated y-lactone). Its NMR spectrum showed the disappearance 
of the olefinic proton of neolindcrane at 7-l and the appearance of a triplet centred 
at 5.35 8 (J = 8 c/s). 

Hydrogenation of neolinderane in presence of PtOs in acetic acid occurred with 
absorption of two moles of hydrogen and gave an epoxyfurano carboxylic acid, 
neolinderanic acid C,,H,O,, by reduction of one double bond and hydrogenolysis of 
the lactone ring. This showed that the lactonic oxygen must be attached to an allylic 
position. Since the acid gives a positive Ehrlich test and has the signal at 7-O d (furan, 
a-proton) in the NMR spectrum, the furan ring in neolinderane is unaffected under 
the hydrogenation conditions. 

I II 

Neolinderane on treatment with perchloric acid gave an amorphous diol, 
yielding a crystalline monoacetate. Dihydroneolinderane gave similarly a crystal- 
line diol, m.p. 265”, yielding a monoacetate, m.p. 253”. A study of the NMR spectra 

l Contribution No. 56 from CIBA Reaarcb Centre. 

1 B. S. Jo&i, V. N. Kamat and T. R. -, Terruh&on 23, 261 (1967). 
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of neolinderane, dihydroneolinderane and neolinderanic acid reveals that one of the 
methyl groups must be located on the furan ring and the other methyl group on a 
carbon bearing an tpxy oxygen. Further, neolindcrane, for which only structures 
I or II can be written, should be a ten-membered xsquiterpcnc, closely related to 
lindcralactone and linderane. 

A decision between the two structures could be reached by a study of the 100 MC 
NMR spectra of neolinderane (Fig. 1) and dihydroneolinderane. The C-10 proton in 
II would be expected to be a sharp singlet. However, two doublets are seen at 2.3 
and 3.25 b (J = 15 c/s? constituting an AB spectrum ascribable to geminal coupling 
between the two protons at C-10 as in structure I. In dihydroncolinderane, the doub- 
lets at 2.48 and 3.21 b (J = 15 c/s) could be assigned to the C-10 protons and this was 
further confirmed by double resonance experiments. Dihydroneolinderane could 
therefore be formulated as III and thediolobtained from it as IVa. The NMR spectrum 
of the monoacetate IVb is consistent with this formulation. This shows a broad 
multiplet at 4.9 b due to the C-2 proton split by two adjacent hydrogens at C-3. 
Neolinderanic acid could therefore be formulated as V. 

IVa: R=H 
b: R : COCH, 

Cleavage of the diol IVa with sodium metapcriodate yielded an amorphous keto 
aldehyde whose IR spectrum showed bands at 2740 (aldehyde), 1760 (y-lactone) and 
1710 cm-’ (saturated ketone). The presence of a --COCH, was confirmed by the 
iodoform reaction. The NMR spectrum showed signals at 9.8 (aldehyde proton) 
and 2.2 b (-COCH& consistent with the formulation of the cleavage product as VI. 
Further, a bis-24dinitrophenylhydrazone was formed (pure by TLC) showing a UV 
max at 360 rnp, whereas the furfuraldehyde 24dinitrophenylhydrazone derived from 
structure II would be expected to absorb about 380 rnp. 

Dehydration of the diol IVa with thionyl chloride yielded an amorphous product 

’ L. M. Jackman, AppIicafiotu of Nuclear Mqtwic RUOMJW~ Spcc~oscopy p. 85. Pagamon Press 
(1959). 
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diluted with water and extracted with CH,Cl,. The extract was washed with NaHCO,aq. dried 
(Na,SG,) and then cvaporatcd to obtain a glassy residue (2.111 g). A number of attempts to obtain it 
in a crystalline form were unsuccessful. The compd gave a positive periodate test for a vi&al diol. 

TLC on si-gel showed it to be a mixture of two closely moving substances (&0*17 and @23; 
chf-EtOAc9:l). IR(nujol): 3443, 1748, 1723, 1303, 1263, 1195, 1138, 1088. lOSO, 1018,943,928, 
893, 863, 815, 768.753.723 cm-‘. 

Aceryhrlon of rhe ubove dbl. To a soln of the diol (2.1 g) in pyridine (10 ml) was added Ac.0 
(21 ml) and the mixture left overnight at room temp. The maction mixture was diluted with ice and 
extracted with CHICI,. The extract was washed with dil. HCI. NaHCG,aq. dried @&St&), and then 
evaporated, leaving a crude crystalline mass. This was dissolved in CH,Cl,, exaas ether added and tho 
soln filtered. The clear filtrate on concentration gave a coiourkss crystalline product @OOmg), 
m.p. 11s”. TLC on si-gel showed this to be a mixture of two closely moving substanas (RI 0.6 and 
0.66; chf:EtOAc9: I). Attempts toseparate thue,eithcrbyfractionalcrystallizationorbychromatog- 
raphy on a column wcrc not sumful. These were eventually separated by using a thin layer prc- 
pat-at& plate. The faster moving major compd (R, 066) crystallized from CH,Cl,+ther (u heavy 
prismatic rods, m.p. 127”. UV (EtOH):206 rnp (log t, 3.98). IR (nujol): 3575,352O. 3l15,309S, 1745. 
1723. 1647. 1545. 1310. 1267. 1218. IZIS, 1174, 1143, lOSS.95S, 910,880,82S, 778cm-‘. The NMR 
spo%um: 7.1S(lH; furanx-proton); 6*82(1H,C_6proton); 5*7S(IH; C-7proton); 5.4 (IH; C-2 
proton carrying the aatatc group); 2.2 (3H; AC); 2.15 (3H; furan Me); I.58 d (3H; MC on 
C-l). (Found: C. 64.1; H. 6.0. C,,H,O, requires: C. 63.7; H, 6.3x.) 

Rcacriun of NaIO, on (IVa). The crystailinc IVa (100 mg) was dissolved in McOH (IO ml) and a 
soln of NaIO, (250 mg in 2 ml H.0) was added and the mixture stirred at room ~cmp for 20 hr. The 
MeGH was removed under red. pmss. and the raiduc extracted with CH,CI, leaving a gummy prod- 
uct. The crude compd showed UV (EIOH): 212, 284mp (e, 6ooo and 1100); IR (nujoi): 2740 
(aldehyde). 1760 (saturated y-iactone). 1710 (ketone) cm-i. The cleavage product gave CHI, with 
NaIO (mixed m.p., m.p. 118’. NMR spectrum: 9.8 (-CHO). 7.15 d (J -= 1.1 c/s, furan x-proton), 
5.2s (broad, H-7). 2.2 (3H; AC), 2.Od (d, 3H: furan Me J - 1.1 c/s). 

The crude ketoaldchyde gave an amorphous 2.4dinitrophcnylhydre. UV (EtOH): 360 rnp. 
Reaction of SGCI, on IVa. The diol IVa (200 mg) in pyridine (5 rni) was stirred with SGCI, 

(@2 ml) at 5”. It was stir& for 2 hr longer and worked up as usual. The residue obtained (190 mg) 
was chromatographcd on &gel and elutcd with benzene (100 ml), CHCI, (100 ml) and CHQ- 
AcGEt (90: 10; 50 ml). The last fraction (SO mg) showed a single spot on TLC and showed UV 
(EtOH): 250 rnp (log c, 3.78). 
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