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Abstract-Cyclomahogenol, a new tetracychc trrterpene in the leaves of Swzetenla malurgonr (Mehaceae) IS 
shown to have structure (I) 

INTRODUCTION 

THE TBTRANOR~~UTERPENOIDS of the Mehaceae have been consrdered to reflect its taxonomic 
closeness to the Rutaceae and Srmaroubaceae. 1--3 The bicyclononanolides of the swietenine 
group4-6 are added novelty to these group of compounds. The ring B cleaved nor-trrter- 
penords has been assumed to be the progenator of these bicyclononanolide system. On 
hogenetic and taxonormc consrderations we were mterested to examme the seeds of 
Swietenzu mahagoni Jacq. from whrch two ring B cleaved tetranortrrterpenoids, mahoganin7 
and 6-hydroxy methyl angolensate* as well as their biogenetic precursor 7-deacetyl-7-oxo- 
gedunmQ have been reported. The occurrence of 7-deacetyE7-oxogedunin in the seeds and 
cycloeucalenoPO in the hard wood of the plant prompted us to look for trrterpenes blogen- 
etmally related to the hypothetical precursor l l of the furanolactones of the genus Swieteniu 

* Part XXIV in the series ‘Chermcal Taxonomy’, Partly presented at the 5th Imhan Chermcal Socrety 
Conventron at Roorkee, India 1967 and at the Indntn Science Congress Session at Bombay, 1969 Partly 
from the D Phil theses of S. P. Basak, Calcutta Umverslty (1968). 
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DNYPH derrvative and a crystalhne colourless product (VII), C30H4604, m.p. 147-148” 
(M+ 470). The mass spectral data showed that, instead of being the expected trrketone, this 
compound had an additional hydroxyl group. The structure of (VII) is being examined in 
light of the recent findings that oxonixation of 24-methylenecycloartenol causes hydroxy- 
lation at the 7-position.13 
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It follows, therefore, that cyclomahogenol IS 24methyleneoycloartanol with an addr- 
tional hydroxyl group at 16-position. To prove this, drketocyclomahogenol was converted to 
the known members of the cycloartenol senes. Thus cyclomahogenone(V) on WolfI-Kishner 
reduction provided 24methylenecycloartane (VIII) and 24methylcycloartane* (IX). 
24methylcycloartane (IX) was also obtained by WollI-Kishner reduction of aydrodiketo- 
cyclomahogenol. This was identical to the hydrocarbon (X) obtained by Wolff-Krshner 
reduction of cyclo1audanone.t These results satisfy the 24-methylene-16-hydroxy cycloarta- 
no1 formulatron of cyclomahogenol. The assignment of the stereochemistry of the hydroxyl 
groups wrll lead to a complete structure of cyclomahogenol. 

l A specimen of 24-methyknacycloartenol was supplied (to B.C_D ) by Dr. Ponsmt Strasborough to 
whom our thanks are due. 

t A specken of cyclolaudanol was supplied by Prof. G. Ber& Univer&y De plsa, Italy, to whom our 
thanks am due. Results consistent with lit , FuRsr et ul, Chem. Rev. 51(1%5). 

I3 W. LA~RIB, J. M&ZAN and 0.0. ~LUBAJO, Tetrahedron Letters 4143 (1969). 
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The C,-hydroxyl group has been assumed to have a /?-configuration on the basrs of the 
NMR data. In consideration of the molecular rotation differencei of cyclomahogenol, 
dihydrocyclomahogenol and their correspondmg dracetates, (M),+ 359.28” and +330*97” 
respectively, both the hydroxyl groups have been considered to have /3-configuration.1s 
The reduction of cyclomahogenone (V) to cyclomahogenol (major product) with KBH4 
also supports this conclusion. The band width16 of 3-H of cyclomahogenol diacetate 
(15 c/s/set) is m agreement with the proposed stereochemical assignments. 

In view of the occurrence of fiuanolactones m the genus Swtetema, cyclomahogenol is of 
some biogenetic interest. The rmg 16-ketone of a tetracychc triterpene of the apoeuphol or 
apotirucallol group has been considered to be a precursor of the rmg D-lactone of the 
furanolactones. Gandrfohone” may be ated as an intermediate in the biosynthetic sequence 
of the conversion of rmg D to rmg D-lactone. In plants elaborating furanolactones, tetra- 
cychc triterpenes with 16hydroxyl groups were unknown previous to our work.**‘* The 
oxygenatron at 16 position may be expression of an intermediate m an alternative bio- 
synthetic pathway. With the recent demonstratton of the conversion oxidosqualene to 
cycloartenol m cell free bean leaves, lg hogenesls of cyclomahogenol could be readily 
rationahzed as it may arise by C-methylanon and hydroxylation cycloartenol at 24 and 
16 position respectively. The results of ozomzation of 24-methylenecycloartanol and cyclo- 
mahogenol may throw some light on the stepwrse oxidation of a tetracychc tnterpene of 
apoeuphol type to rmg B cleaved triterpenes. 

EXPERIMENTAL 

All m ps are uncorrected Petrol. refers to hght petroleum b p 60-80”. All solvent extracts were drred 
over NatSOd Optrcal rotations were measured m CHCl, Samples were analysed after drymg m vacuum at 
80” over P,OI for 24 hr The u v spectra were taken m 98 % EtOH; 1 r spectra were recorded m KBr; 
NMR spectra were taken m CDIJ wtth TMS as the mternal mdicator. Brockmamr’s alumma was used as the 
adsorbent for the column chromatography 

Isolatron of Cyckmmhogenol (0 

Au druxl finely powdered mature leaf of Swretema mahagonr Jacq (1 kg) was extracted m a soxhlet 
(48 hr) with petrol The extract was freed from the solvent The residue was taken up m ether. The ethereal 
layer was fractionated m (1) basic (II) actdtc or phenohc and (m) neutral fracttons The neutral ethereal layer 
was drred and the solvent dtsttlled off The restdue was taken up m CsH6 and chromatographed over alumma 
(450 g; 35 x 5 6 cm) Elutton were carried out successtvely with d&rent solvent systems 

Fraction 1 Petrol 4 x 300 ml Oily mass 
Fraction 2 Petrol -ether 3 x 300 ml Oily mass 

(1 1) 
Fraction 3 Petrol -ether 3 x 300 ml An amorphous compound 

(1 1) m p 72-85” 
Fractron 4 Petrol -CsHs 5 x 300 ml Solid m p 137-138” tdentmed as 

(1 1) &sitosterol 
Fraction 5 Petrol -&He 6 x 300ml Whtteresiduemp 138-145”. 

(1 2) 
Residue m p 138-145” from fractton 5 on repeated crystalhsatlon from CeH,j furmshes col~urless crystals 

m p 151-152” (100 mg) TLC (sthca gel G, solvent C,H,-CHCl,, 3 1, R, 0 357); (a) p + 42” I r. bands 

* When our work was complete, the structure of kulmone was pubhshed whtch has also a 168-hydroxyl 
group and thus smular btogenettc sigmticance 
I4 W K~vr+re and W M STOKES, J Chem Sot 1979 (1954) 
ls A. BOWERS, T G HALSAU and G C SAYER, J Chem Sot 596 (1955). 
l6 C W L BEVAN, D E U EKONO, T G HALSALL and P Torr, J Chem Sot (C) 821 (1967) 
1’ J D CONNOLLY, K L HANDA, R McCRINDLB and K H OVERTON, J Chem. Sot. (C), 2227 (1968) 
lo C C&NO FREDERIC and CHL(NO CHAO-KUO, Chem Commun 1156 (1968) 
I9 H H REES, L J GOAD and T W GOODWIN, Tetrahedron Letters 723 (1968) 
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at 3m(-GH group), 3100 @ethylene group of a cyclopropane bridge) and 880 cm-’ (termmal methylene). 
(Found: C, 81.95; H, 1141; CllH,nO~ requims: C, 81 52; H, 1148%) 

Cyc1om&ogenoZ Dzacetute (1Z) 

To a solution of cyclomahogenol (100 mg) in pyridme (3 ml), AC?0 (3 ml) was added and the mbttum 
was warmed at 100” for 4 hr. The solutmn cooled and poured mto crushed 1ce (15 g) Sohd obtained was 
filtered, dried and then chromatographed over alumma (5 g; 15 x 16 cm) Petrol eluent furnished a solid 
msldue wmch was crystalhxed from MeGH in needles m p. 125-127” (72 mg). TLC (smca gel 0, solvent: 
petrol -C,&-CHClx, 10: 30: 1, R, 0 5); (& + 102” I r bands at 2890 (methylene group of the cyclopro- 
pane bndge), 1710 (acetoxy) and 892 cm-l (Wminal methylene). (Pound. 3,7766; H, 10 72; CSIHs60+ 
requires~ C, 77.73; H, 1044%) 

Dlhydro Cyclomahogenol Dlacetate (ZZZ) 

Cyclomahogenol dtacetate (40 mg) was hydrogenated m AcGH (2 5 ml) in pmsence of PtOl (30 mg) 
The crystallme (MeOH) ddrydrorhacetate melted at 124-126” (32 mg) TLC (stica gel G, solventS petrol.- 
CsH6-CHCl,, 10 30 1, R,O 58), (a)n + 80 5”. 

DzhydrocyclomahogenoI (Cyclomhoganol) (IV) 

Dlhydrocyclomahogenol &acetate (40 mg) was refluxed Hnth 3 % alcohohc KOH for 3 hr. The solution 
cooled, poured mto crushed ice (10 g) and extracted with ether. The ether solution was washed, dried and the 
solvent dlst&d off. The residue was crystalhmd (petrol ), m.p 172-175” (30 mg) TLC (sdlca gel G, solvent: 
petrol -CeHS, 3 1, R, 0 73); (a)u + 23”. I r. bands at 3240 (OH group) and 2855 cm-i (methylene group of 
the cyclopropane bridge) (Found* C, 81 32; H, 1140; CJIHI+O1 requues C, 81.16; H, 11 86%) 

Dlketocyclomahogenol (Cyclomahogenone) (V) 

A soluuon of chronuc acid (48 mg) m AcGH (10 ml) was added dropw~se to the solunon of cyclomaho- 
genol(lO0 mg) m AcGH (20 ml) wnh constant stunng Hntlun 0 5 hr. It was then kept for 24 hr at room temp 
After dischargmg excess chromic acid by the addmon of MeGH (0 2 ml), the solution was poured into 
crushed ice (20 g). A preclprtate obtamed was extracted wrth ether The ether solunon was made acid free, 
washed, dned and the solvent dlstllled The solid residue was chromatographed over alumma (5 g; 10 X 
14 cm), petrol -CsHs, 1 1, eluent furmshed a solid which was crystalhxed from MeGH m p 133-134” 
(72 mg) TLC (slhca gel 6, solvent, CsH&HC13, 3 1, R, 0 58), (a)u - 114” L 280 nm (log c 1 85), 1 r. 
bands at 2920 (methylene group of the cyclopropane bridge), 1725 (five membered rmg ketone), 1700 (NC 

membered rmg ketone) and 888 cm-’ (termmal methylene) (Found C, 82 58; H, 10 31, CS1111s02 re- 
qtures C, 8225; H, 1069%) 

Hydrogenattron of Dlketocyclomahogenol (Cyclomahoganone) (VI) 

Dlketocyclomahogenol(60 mg) was hydrogenated m AcGH (15 ml) m presence of PtOZ catalyst (20 rag). 
The crystalhne (MeOH) dihydromketo derivative melted at W-165” (50 mg) TLC (sdlca gel G, solvent: 
petrol -C&He, 1.2, R, 0 52) A,,, 278 nm (log E 173) (Found. C, 80 92, H, 1123; CJ1H5,,02 requues C, 
81 88; H, 1108%) 

020n01ys1s of cycIomahoganone 

Dlketocyclomahogenol(50 mg) m dry CHCIJ (5 ml) was treated at 0’ wrth ozomxed oxygen for 0 5 hr 
The soluuon was treated with AcGH (0 5 ml) and Zn dust (100 mg) durmg 0 5 hr at room temp. After 1 hr 
sturmg the solution was washed with water. The combmed aqueous washmgs were added to a freshly pro 
pared DNPH solution (10 ml) and kept overnight. 

Treatment wzth the DNPH Denvatrve 

The DNPH derivative separated was extracted with Ca, washed, dried and chromatographed over 
alumma (2 g , 8 x 1 3 cm) Petrol -CsHs, 1: 1, eluent on evaporation and crystalhzat~on (petrol ) furmshed 
needles m p 165-166” identical with DNPH of formaldehyde (mtxed m p X4-165”), TLC (~hca gel G, sol- 
vent petrol -C6Hs, 1 2, R, 0 28 ) 

Z’Featment of the Nonoolatzle Ketone (VZZ) 

The CHCls layer was washed, dned and the solvent dtstdled off The solid residue was then chromato- 
graphed over alumma (2 5 g; 8 x 1 3 cm) Petrol -CsHS, (1 3) eluents on evaporation gave a residue crystal- 
1uRd m needles (MeOH) m p 147-148” (10 mg) TLC (silica gel G, solvent~CsH&HCls, (3-l) R, 0 79 ) 

24-Methyl Cycloartane (ZX) 

A mixture of dlhydrodrketocyclomahogenol (12 mg), hydraxine hydrate (lOO%, O-4 ml) and NaOEt 
(from 30 mg Na) m EtOH (1 ml) was kept at 200” for 14 br. The solution was cooled and poured mto crushed 
ice (5 g) and extracted with ether The ether solution was washed, dried and evaporated. An od mass obtamed 
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was then chromatographed over ahunma (2 g; 8 x 13 cm.) Petrol. eluent on evaporation furnished an ody 
mass which on crystalhsation (MeOH) furnished a aemisohd mass. The mass spectml and TLC behaviour 
was sin&r to that of 24-methylcycloartane obtained from cyclolaudanone. 

Wolff-Krshner RemcctrOn of CjvlorcludMone (X) 

A mixture of cyclolaudanone (obtamed by Jones omdation of cyclolaudanol, 50 mg), hydra&e hydrate 
(100 %, O-5 ml) and NaOEt (from 70 mg Na) m EtOH (4 ml) was reduced by above method. The solid ob- 
tamed was chromatographed over ahunma (3 g; 10 x 1.4 cm) Petrol. eluent furmshed a sohd crystalhzed 
from MeOH m.p. 81”. 

24-Methylcycloartane as obtamed from both the compounds (IX) and (X) were found ident& m the 
TLC (sihca gel G; solvent MeOH-C6H6-AcOH, 88.2:@5, RI of hydrocarbon obtamed from tietocyclo- 
mahogenol0 32). 

Borohydrd Reductzon of Dlketocyclomahogenol 

Diketocyclomahogenol(25 mg) m MeOH (2 ml) was heated under mflm for 3 hr vnth KBH, (50 mg). 
The reaction product was chromatographed (3 g 8 x 13 cm). The major product obtained from petrol.- 
C&, 1: 1, eluent on mtion from GHs furnished colourless crystals m.p 151-152”; m.m p. with 
cyclomahogenol 151-152”; TLC (sdlca gel G; solvent*~Hs-CHCl~, 3.1; R, of the borohydride reduction 
product 0 36, R, of cyclomahogenol0 36). 
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