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THE DITWPWOIDS OF lWT8ROXYLON 
MOLWGYNuM- I. MONOGYNOL 

A.H.lcapadl and SakhDe~ 
Bational Chemical Laboratory, Poona (India) 

(Received 2r bfarch 1964) 

SIX new dlterpenoids (Table 1) have been isolated from 

the wood of Pythroxylon IIW~OIZY~UIU Roxb. In this COIUIIU- 

nication we wish to report the complete structure elucida- 

tion of the major component (compound B), now termed 

monogynol; the following paper discusses the constitution 

of compound Cl* 

Jfowzml, C20 32 H 0, m.p. 119 - 119.5', 1~1:~ + 13.1° 

(CHC13; C, 3.2%) must be identical with the solid alcohol 

(m.p. 118') isolated earlier from the essential oil deri- 

ved from the same wood (1). The presence of one olefinic 

linkage was revealed from Its quantitative hydrogenation 

to the saturated dihydromonogynol, C20B340 (m.p. 127.8 - 

128'). That this oleflnic linkage nust be cis-dlsubstituted 

and attached to two quaternary carbon atoms was clear from 

IR (752, 1580, 3020 cm-') and Pa* (2H; an AB quartet: 

* The proton magnetic resonance @RR) spectra were taken 
on 10020% solutions in CC14 or CDCl on a varian A-60 
spectrometer; the signals are recor a ed in cps from 
tetramethylsilane as zero. 
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319, 326, 333 and 339 

primary nature of the 

was inferred rrom its 

absorption (2Ff; an AS 

the J-multiplicity In 

Yonogynal 1173 

00s) spectra of monogynol. The 

hydroxyl iunction (SW, a020 em-11 

chtiaal behariaur aad its Pm 

quartets 192, 203, 213 aad 224 aps), 

the latter furthe shoved that the 

aarbinol group mst be linked to a ewbon carrying no 

hydrogen. The PMI spectrum, moreover, revealed the pre- 

sence of three methyl groups (sharp signals at 43, 56 and 

59 cps, cash equal to SH), all of which mast be quaternary, 

The mass spectr~~~* OS monogynol showed the mol. wt.peak 

at m/e 288, thus co&imhg the mol. fommla C20HS20; 

another promllvnt peak at a/e 267, ascribable to mol. wt. 

mlrnxs CH20H, is in accord with the above conclusions about 

the nature of the hydroxyl function. 

Selenium dehydrogenation of monogynol yielded 

1,7-dlmethylphenanthrhrene; the same product was obtained 

after monogynol has been clewred at the olefinic linkage 

and the resulting hydroly laatone (IX, Chart 1) then 

subjected to Se detqrdrogenation. Since monogynol, 

C20HS20, nust be tetracyclic, the olefinic linkage aust 

be located in the fourth ring, tiSed on t0 the perhydro- 

phenanthr~ermcleus. 

* Det@ed by the kind courtesy of Prof.N.S.wulrson, 
Institute for Cheplistry of Natural Products, Uosaow, 
to whom we would like to record our thanks. 
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The above fIndings, taken in conjunction vlth the 

biogenetic mechanistic reasonings (2) lead to two alter- 

natives (I) and (II) for the parent system. A decision In 

rayour of the latter formulation could be made on the basis 

of the fact that the dialdehyde resulting from the cleavage 

of monogynol acetate at the ethylenlc llnhage existed 

solely as the methoxyhemiacetal (VIII). At this stage of 

the work, the parent gross system represented by II, 

though postulated in the biogenesis (2) of certain tetra- 

cyclic dlterpenes and also constituting the artefact lso- 

steviol (31, had not bean encountered in Nature. However, 

since then, a few tetracyclic dlterpenes of this type e.g. 

beyerol (41, stachenone (5) have been described. A com- 

parison of the molecular rotation differences for the 

monownol derivatives with those available for the beyerol 

series showed that monownol and beyerol had the same 

parent skeleton. This WLS confirmed by a direct compari- 

son of the deoxyperhydromonownol, m.p. 39-40’, [M]:* 

-3.9 (CR131 (dihydromonownol + tosylate + parent hydra- 
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carbon) vlth beyerane’, vhea the two vae famd to hate the 

same r.p., IR and Pm spectra, hrt opposite rotations . 

RBLICO, m0nogyn01 mst be derived front (III), the absolute 

stereoahslaistrf being brsed on that recently (6) reeured 

for beiyerol (IV). 

The 

be uniquely 

III 

plaoement of the primary hydroayl in III- could 

arrived at by a study of the PHR spectrum or 

the methyl ester of the acid derived from *onogyne1**. The 

Iv 

aompeund displayed aharp signals at 42, 56 and 67 cps. 

comparison with the positions of the methyl signal8 of 

A 

desexgperbydromonogyaol (bwemae) (48, 50, 54 and 56 0~4 

l We ue gratefkl to Pr0i.P.R. Jef’irriea for kindly 
getting beyrme made from bey0raol and nrpplyiag us with 
the data and samples. 

*‘In prlneiple the position of the 
-3 deduced by a stuw of the apparent 

OR grau 
rsoelat on oonstant P 

oan be 

[P,.F. Somer, V.P.&ya and W.Simon, 
Ro.aO, &S (1960) 1 of the dulved l ai 
studied End will be discussed in the full pap-. 
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*owed tit in the ester one methyl had suffered a dla- 

magnettie shiddl~g, while another had undergone a dovnfidd 

shlit. It Is known (74 that a me-1 attaohed to a 

carbon aarrying a carboxylate estg resonates at consider- 

ably lowar field than isolated methyls; thus'the carbowl 

function mst be located on a carbon earrylng a methyl, 

that is on c1 Theup-field shift of one of the methyls 

mst have origin in the a~.lsotropy of the carboA-oxygeri 

double bond (9) when a methyl group nust be oomlng under 

the Influence of the dbmagnetic shiaMlng cone*; this is 

possible only v&en the methyl and the methozqaarbolqrl in 

dihydro-III have 1,3-diaxial relationship (FIG.~). Since, 

as deduced above, the ester group must be located on C4, 

it Pollovs now that it must be axially oriented, when the 

67 and 42 cps signals can be assigned to 19- and16-methyl 

protons respectively. Based on these conclusions, mono- 

gynol must have the structure and absolute stereochemistry 

depicted in V. 

The structure V for monogynol would require that 

the methyl at Cl0 should be diamagnetically shielded by 

the C15,-C16 oleflnic linkage (6,9,12). This is borne crut 

*Not many examples of diamagnetic shielding by a carbon- 
oxygyl double bond have been recorded (10.11). This 
method of determining 1,3-dlaxlal relatioiiship between 
a met&l and methoxycarbollyl has great potentialities 
In the terpeAold field and will be discussed In detail 
In the fill paper. 



No. 19 1177 



1178 Monogpol No.19 

r.p. 154.5~16S0 

OMe 
HOdO --f 

m..p. 

lx 

183-M' \ m.p. 153-164° 

m.:p. 278-279' (dec.) m.p. 318.322' (dec.) 

X 

Reagents: 1. 
2. 
3. 
4. 
5. 
6. 

XI 6 1 
TRIMETHYL ESTER 

m.p. 134.5 - 135.9 

OS04 XII: 
two4 in MeOEI 
HeOx-KOH 
h2Cr2O7-H2SO4'AC~ (4 QlllV.Of 0) 
~~C~~O~-H~SO~-ACQB (8 E@v l of 0) 

rn2N2 CHART 1 
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by the data aollected in Table 2. 

TA~LE~:CEE~~ICAL~~~SQL,~~YL~~~- 
WFDCT OF C#l5 OLPIllIC BOMD 

CornpoW 
I 

Chalaal shwts 

HonawIlol 43, 55, 52 
Dibydromono~mol 55, 55, 57 
Monogynyl acetate 4, 55.5, 50 
Dflydromonogymylaeetate 55, 57, 57 
Monogywl acetate glpcol (VII) 55, 57, 57 

chsmicel transrarmi0ns, depicted in Chart 1, 

fully support the structure (V) deduced above ior mono- 

wnol; the analytical and spectxoscoplc data are ln com- 

pleteagresmentwlththe structures shown. ItshoulQ be 

pofnted out that the diamagnetic shielding or the methyl 

at Cl0 In (XII) sharrld be augmented nov bemuse it comes 

under the shielding lnfluencoof the two metho%yearbomyl 
groups; in complete aooord with this the compcrand (XII) 

displayed methyl signals at 27, 52 and 66 cps. 

The struoturr of oompouad P (Tablo 1) has also bean 

investigated and the data on hand and espeelally the PII2 

speatrum 0r the daired~dro-dlmetbyleatr (m.p~&r 

Me signals at 42, 52 ops) help to assign the constitution 

UKIII) to the compoun6 2, nhieb we shall now term hydroq- 

monogynol . 
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