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ISOLATION OF SOME CONSTITUENTS 
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CIBA Rcscarch Ccntrc. Gongnon, Bombay 63 

(Rrcekd 27 May 1966) 

Abs!rwt-From the roots of Ncoflrsea Zcykurcu six suquitcrpenu. lindcralactonc, lindcranc, 
ncolinderpne, ztylaninc, zcylanicine and zeylanidinc, have been isoked. The chemistry of the first 
two compounds is discused. 

Neolirsea Zeylunica Merr. (Lauraceae) is a tree growing in the Western Ghats of India 
the roots of which have not previously been investigated. By the extraction of the 
powdered roots and chromatographic purification, the six compounds listed in Table 1 
were isolated. In the present paper, the salient features of the first two compounds 
in Table I are discussed. 

TABLB 1 

SUbStana Mol. formula m.p. [r]:: R,* 

1. Linderaktonc C,,H,,O. 140” -I- 102” 0.79 
2. Lindcrane C,,H 1.0, 190” +179” 090 
3. Ncolinderanc CIIHIIOI 170” -I 31.50 0.41 
4. zcylanilu C,,H,,O, 17Y +271” 0.39 
5. Zeylanicinc C,,H,,O. 23s” - 153” 0.17 
6. Zeylanidine C,,H,,Q 220° -174” 0.34 

l TLC on silica gel plates; solvent syskm-CHCl,:EtOAc (19:l); 
characteristic colourcd spots are observed on spraying with Ehrlich 
magent. 

Linderulucrone. The compound m.p. 140” analysed for C&H,,Os (mol. wt. by 
mass spectrum, 244). The W spectrum showed a max at 208 rnp (log c 4.19). The 
IR spectrum showed bands at 1747 (a, @-unsaturated y-lactone) and at 3130, 3110, 
1640 and 1545 cm-l (furan ring). The NMR spectrum (Fig. 1) showed signals at 
1.3 b (d, J = 1 c/s, 3H), ascribed to methyl groups on double bonds, and at 7.14 b 
(d, J = 1 c/s, 1H) ascribed to the a-proton on a furan ring.’ A positive EhrIich test 
confirmed the presence of a furan ring indicated by the IR and NMR spectra. 

Reduction of the compound with hydrogen in presence of Pd-C yielded a dihydro 
derivative, m.p. 14O”, [a]o -38”. In this compound, the original signal at 1.3 is 
shifted to a more normal position at 1.6 b for a methyl group on a doubk bond. 
The abnormal upfield shift in the original compound should be ascribed to the 
diamagnetic shielding associated with the tikctrons of the other double bond which 
is altered on reduction of this double bond in conjugation with the lactone carbonyl 

l Contribution No. 55 from CIBA Rexarch Centrs. 

1 E. J. Corey, G. Slomp, S. Dcv. S. Tobinga and E. R. Glazier, /. Amer. Ckm. Sot. l& 12U4 (1958). 
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group.’ Similar abnormal shielding of the methyl protons in the germacrane sequi- 
terpenes is seen in the case ofcostunolidc (1.41 d), germacrone (I.42 b) and aristolactone 
(1.48 6)?*‘ 

The data presented above indicated the possibility of the compound being 
been recorded‘ instead linderalactone (I) for which a specific rotation of + 5.2” has 

of +102” observed by us. However, a direct comparison 
Dr. Takeda established its identity with lindtraIactone.* 

kindly carried out by 
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Linderurre. The compound m.p. 190” analysed for C,H,O, (mol. wt. by mass 
spectrum260). TheUVspectrumhadamaxat212m~(logr3~81)andtheIRspectrum 
bands at 3130, 3060, 1616 and 1558 (furan) and at 1770 cm-r (saturated y-lactonc). 
The NMR spectrum (Fig. 1) had signals at 1.58 and 2.0 (d, J = 1 c/s, 3H each) and 
at 7a b (d, J - 1 c/s, 1 H). The compound gave a positive Ehrhch test. The physical 

.Dr.T~kiadlyinformbdu,thrttbevrl~~rdodin~prpawr,MarcK. 

’ L. M. J&man, Applicofknu of Nuckur hfqm~ic Rrsonance Spectroscopy h Organic Chemistry. 
p. 129. Pcrgamon Pna (1959). 

’ R. B. Bata and D. M. Gale,J. Amer. C&m. Sot. t32,5750 (1960). 
’ M. MartinSmith, P. De Mayo, S. J. Smith, J. B. Stcnlakc and W. D. Williams, Terrakdro~ 
IAters 2391 (196)). 

1 K. Takaia, H. Mimto and M. Iahikawa, J. Ckm. Sot. 41178 (1964). 
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constants and spectral data indicated that the compound was linderane and comparison 
with an authentic sample. continned its identity with linderane (IQ6 

($qQ 
CO-0 

II 

Since the 1,2cpoxide is conjugated with the carbonyl group of the lactone’ by the 
action of chromous chloride, II gave I, in 50% yield. This has an analogy in the 
conversion of limo& to deoxylimonins and veprisone to dcoxyveprisone.s 

A by-product obtained in this reaction was a compound m.p. 208” with the 
molecular formula GH,O,. The compound is assigned structure III on the following 
evidence: The W spectrum showed max at 208 and 236 m,u (log c 447 and 3.97). 
The IR spectrum showed bands at 1760,174O and 1725(sh) cm-l. The NMR spectrum 
showed the following signals: 1.3 (d, 3H; J = 1 c/s; Me at C-l), I.68 and 1.81 

I 
I 

L+-_i_.-,gLOLi 1 1 I 11 L-..i_ L ._ .:.I 
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k-lo. 2 

6,~ each, gemhethyls on C-I I), 6.85 (d, J = 1 c/s, C-6 proton), 5.8 (C-7 proton), 
54 (broad t, J = 7 c/s; C-2 proton) and 3.5 b (broad d, J = 4 c/s; C-10 protons). 
The compound gave acetone on ozonolysis. These observations are consistent with 

III 

l Kiodly pmrued by Dr. Takcda. 

IV V 

a K. Takeds, H. Minato and I. Hirobe, Teha!u&on 19, 2307 (1963). 
7 W. Cok and P. L. Julian,/. Org. Chum. 19, 131 (1954). 
’ D. H. R. Barton, S. K. Radhm, S. Stemhell and J. F. Tempktoo. 1. Chrm. Sue. 255 (1961). 
@ T. R. Goviwiwhari. B. S. Jo&i and V. N. Sundarar8jan, Terruhdron 20.2985 (1964). 
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structure III. Such a rearrangement of a furan ring with chromous chloride has not 
been reported, although the transformation of the furanoquinoline (Iv) to the 
quinolone (V) on catalytic hydrogenation is known.lO The anomalous UV and IR 
spectra observed for the compound should be ascribed to the gcrtnacrone unit present 
in the structure.” 

EXPERIMENTAL 

NMR spectra: CDCI,. Varian A60. All signals arc reported in ppm as d values, TMS as internal 
standard. UV spectra: Rc&mann DB svtrophotomcter and IR spectra: Pcrkin-Elmer Infrared 
spcctrophotomctcr, Model 421. 

Iwlation of llndcrane and Iin&ra&crone. The dried powdered roots (10 kg) were aoakcd with 
hcxane (30 1.) overnight at room temp. The entract was drawn off and the plant material rccxtractcd 
with hcxanc (30 I. x 5). Each extract was worked up separately as detailed. The material was then 
extracted with ether by cold percolation and the extract proasacd separately. 

The first hcxane extract ~85 evaporated under red. press. leaving a dark brown oily residue. 
Ether (130 ml) wm added and the mixture left in the rcfrigcator oyanight, yielding a crude crystalline 
mass. This was washed with a little cold ether. TLC examination showed it to be a mixture of two 
doscly moving wbstanas, RI 090 and 0.79 with traces of a slowa moving compound having R, 0.41 
(chf: EtOAc-19: I). A separation was effected by chromatography. 

The au& mass (12 g) dissolved in benzene (50 ml) was chromatographed over silica gel (250 g, 
0.24.5 mm) using hcxancbcnzcnc (I : 1) as eluent. 25 ml fractions were colkctcd and the course of 
this chromatography followed by TLC. 

Fraction Elucnt Weight 

Rt 
TLC on Si gel in 

chf,:EtOAc-19: 1 

l-56 

119-133 1 
Hexanc:Bcnzcnc 1:l - 

57-78 0.8 g 0.9 
79-118 2.6 g 0.9 0.79 

3.0 g 0.79 
134-153 CHCl, 4.3 g 0.79 

154-160 McOH @6g 
(resinous mass) 

Fractions 57-78 were combined and the solvent distilled off. The residue on crystallization from 
CH,Q,+thcr gave II, 0.7 g. mp. 190”. [a]:’ + 179” (c, 1.45, dioxan); UV (EtOH) 212 rnp (log , 
3.81). IR(nujol): 3130.3060, 1770. 1616, 1558, 1325, 1145,1131. 1113,1084.1055,1025,1004,948, 
926,893.835,818.785.765an-1. (Found: C. 69.2; H, 6.3. Mol. wt. bymassspazrum260. Cak. 
for C,,H,,O,; C, 69.2; H, 6.2%. Mol. wt. 260.) 

Fractions 119-153 were combined. the solvent removed and the residue crystallized from CH,Cl,- 
ether (6 g), mp. 140”. This was ident&& as I. [a] 2’ + 102” (c, 0.98, dioxane); UV(EtOH): 208 rnp 
(log e 4.19). IR (nujol): 3130. 3110, 1747. 1739, 1640, 1545. 1290, 1267, 1219. 1199, 1137. 1104. 
1087. 1059. 1024. 944, 899, 880, 864. 810, 788, 779cm-I. (Found: C, 73.7; H, 6.9. Mol. wt. by 
mass spectrum 244. Calc. for C,,H,,O,; C, 73.7; H, 6.6%. Mol. wt. 244.) 

Iwlarion of ncoltiranc. The TLC examination of the crude aystallinc mass obtained from the 
second hcxane extract, showed it to contain mainly a single compound with R, @41. This was 
rccryttallizd from CH,Cl,+thcr (6 g), m.p. 170”. [z]r -1-31.59 (c, 2.5; dioxan); UV (EIOH): 
210mp (log e 4.09). IR (nujol): 3120.3040, 1750, 1740, 1640, 1605, 1540, 1310. 1298. 1282, 1262, 
1210. 1185, 1140, 1100. 1060. 1035,965. 930,922. 890. 875.835, 798, 785. 758. 748 cm-‘. (Found: 
C, 69G; H. 6.0. Mol. wt. by mass spa%um 260. C,,H,,O, requires C, 69.2; H. 6.2%. Mol. wt. 
260.) 

m T. Ohta, /. Pharm. Z&c. /qun 73.63 (1953); T. Ohta and Y. Md. Harm. Bull. 3,396 (1955). 
I1 F. S&m. Propss In the Chemistry of Natural Proabcfs (Edited by L. Zechtitcr) Vol. 19, p. 25. 
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Isolation of zcyloninc. TLC examination of the crystalline mass obtained from the Stb and 6th 
hexanc extracts showed it to contain mainly a single compound. This was -lizad from 
CH,Cl,-cstcr (4.0 g), m.p. 175’. [z],” +271” (c, 2.5; dioxan); UV (EtOH): 204, 252 rnlr (log l 

+06, 3.76). IR (nujol): 3130, 1755, 1745, 1640, 1530, 1%. 1205, 1126, 1071, 1052, 1022,955,940. 
880,775.724 cm-‘. (Found: C, 67.5; H, 6.0; mol. wt. by mass e 302. CLIHLIO, rquircs: 
C, 67.5; H, 6.0%. Mol. wt. 302.) 

Isolation of zeyIani&e and reykfdine. After 6 extractions with hexane, the material was ~~tr~ctcd 

with ether. The crystalline mass obtained from the ether extract was shown to contain by TLC 
examination two main compounds. The crude mass (2 g) dissolved in benzene (30 ml) was chromato- 
graphed over silica gel (25 g, 0.24,s mm) with benzene as elucnt. 25 ml fractions were cokcted 
and the progress of the chromatography followed by TLC. 

Fraction Elutnt Weight 

l-11 Bcnzenc - 

1242 
3 

Bcnztne -1- CHCl, (2 %) 053 g @34 
43-63 @Mg 0.34 0.17 
64-W l*oog - 017 

(a) Fractions 1242 wcrc combined and the solvent removed. The residue on crystallization 
from CH,Cl,+tkr gave tcylanidinc (@S g). m.p. 220”. [=I:: -174” (c, 3.19. dioxan); UV (UOH): 
214 and 224 rnp (log < 3*75,3*74). IR (aujol): 3130,3060, 1650, 1779.1744, 1539.1332, 1224, 11%. 
1164, 1149. 1119. 1087. 1042, 1032, 947. 919, 890, 819. 799, 744crr1-~. (Found: C, @9; H, 53. 
Mol. wt. by mass spectrum 334. C,,H”O, rquira C, 61.1; H, 5.4%. Mol. wt. 334.) 

(b) Frsctions 64-100 were combined and the residue obtained therefrom naystallized from 
CH,Cl,+tba to give zcylanicinc. (O-9g). m.p. 235”. [a):’ -153” (c, 3.13, dioxan); UV (EtOH): 
210 rnp (log l 4.08). IR (nujol): at 31X.1758, 1743. 1610.15S3. lS80.1298. 1230.12.20, 1193. 1166, 
1146, 1111, 1098, 1976, 1OS3, 1030,978,%0,943, 920, 886, 800, 763 an-‘. (Found: C, 64.1; H, 
5.6. Mol. wt. by mass spectrum 318. CI,H,,O, rqukes C, 64.1; H. 5.7%. Mol. wt. 318.) 

Acrion of Cdl, on Lin&rm. ‘* CrCl, w(u prepared as follows: A mixture of CrCl, (12 g) 
dkolved in H,O (20 ml) and Zndust (20 g) was stkcd and flushed with N for 20 min. Cont. HCl 
(28 ml) was added dropwise with stirring and the reaction continued for a further 2 hr under N. 
The ckar blue CrCl, sol was decanted and used for the reaction. 

A sol of II (900 mg) in acetone (60 ml) and AcOH (20 ml) was treated with C&l, (40 ml), drop+ 
under stirring in N. The reaction was continued for a further 3) hr under N. It was then diluted 
with water and extracted with CHIC&. The extract was washed with NaHCO, aq and then dried 
(Na,SOJ. Removal of solvent gave a gummy residue (700 mg) which was chromatographcd on 
silica gel column. Elution with benzene (200 ml) yielded I (435 mg). m.p. 140” undcpresscd on 
admixture with an authentic specimen. Further clution with chf (100 ml) yielded a gum which after 
crystallization from CH,Cl,-ether gave crystals (200 mg). m.p. 208”. UV (EtOH): 208,2% rnp (log E 
447. 3.97). IR (nujol): 1760. 1740, 1725 (sh). 1224, 1213. 1060, 953, 898, 878 cm-‘. (Found: C, 
73.3; H. 7.3. C,,H,,O, requires C. 73.1; 11. 7.4x.) 

0zonoly~i.r of III. Compd III (300 mg) was dissolved in chf (15 ml) and ozonized at - lo” for 
6 hr. The solvent was removed in oacyo and the residual gum steam distilled after addition of water. 
The distillate was cdlectcd in f4-dinitrophenylhydrazine sol. A crystalline produa identical with 
Bcttonc 2.4-dinitrophcnylhydrnc was obtained (mixed m.p.; IR spectra). 

Acknow&&utut-We arc grateful to Dn. R. Z&her and H. Hilntkr of CIBA Limited, Bask, 
for tho NMR and mass spectra and Dr. S. Sclvavinayakam for the microanalyses. 

I9 Inorganic Syntheses 1, 124 (1939). 


