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Methyl l-methyle-4-keto=l,2,3,4,4a,9,10,108~0ctahydro=
phenanthrene-l-carboxylate (1a) represents one of the four
possible racemic modifications and it was envisaged as a
key intermediate in syntheses of tricarbocyclic resin acids
and related diterpenoids. We now report the stereoselective
synthesis of Ia and the results of its direct methylation.

Dimethyl « methyle«(3,4-dihydro-2~-naphthyl)-glutarate
(IVa), preparedd by a novel Michael reaction of methyl
«(3,4~d1hydro-2~-naphthyl) -propionate (III) with methyl
acrylate, gave on partial hydrolysis the acid-ester IVb,
meps 72% AELHE 265 ws (log€ 4.14). This was subjected to
conditions of acid catalysed ring=-closurer. Polyphosphoric
acid eyclisation2»3 was accompanied with dehydrogenation

# Corresponding acid chloride on treatment with o
anhydrous stannic chloride in the cold led to o
the formation of an abnormal product (1).
The details will be reported later.
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leading to the formation of the tetrahydrophenanthrens
derivative VIIa ((82€ yield), b.p. 175-185°/0.4 mu. (bath=
tomp.)y AFE® 250 ws (10g € 4.4), 203 W (Log € 3.8), a7 ws
(log ¢ 3.89)3 ) Cﬂmglxa 1724 cn~! and 1674 eml; red 2,4-dinitro-
phenylhydrazons m.p. 241=242° (vac.); the corresponding keto=
acid VIIb, m.p. 127° The same keto-sster, characterised
through the mixture melting points of the above derivatives,
was prepared by the cyclisation of the aclidesster Vb, m.p. ‘76°,
and this in turan was obtained by the partial hydrolysis of the
corresponding osterl Va. Fused zinc chloride-acetic anhydride-
acetic acid? at 120-126° effected a normal ring-closure giving
the unsaturated keto-ester VI, b.p. 162-166°/0.1 mm., (75%
yield), Y “;i’;a 1728 ca"l and 1670 cm"l; red 2,4-dinitrophenyl-
hydrasone m.p. 150° Both the keto-ester VI and VIIa on reduce
tion with sodium borohydride followed by dehydrogenation with
P4/C (10%) at 240-270° gave in excellent yield 1l1-methyl-
phenanthrene characterised through the mixture melting

points (120-121°) with an suthentic sample.

Catalytic hydrogenation of VI with 10 P4/C resulted in
the formation of two products, the saturated ester Ia (30%
yield), m.p. 131° ABEE 266 wu (10g¢ 2.6) ana 273 ms (log€
2.61); yellow 2,4-dinitrophenylhydrasone m.p. 235% corres-
ponding acid Ib, m.p. 183% the major fraction was a liquid
materiale The yleld of the normal crystalline product could
be raised to 46% by using 30f palladium hydroxide-on-strontium
carbonate® as a catalyste The NMR gpectral data of Ia were
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juite significant. Besides the signals at 78.33 (singlet) due
to the quaternary C-methyl and7 6,28 (singlet ) due to the
ester-methyl, a doublet centered at 76.15 is characteristic of
the 4a hydrogen. 8mall coupling coristant, J 5 5.4 CePe8ey
confirms the m-fluods’? structure of Ia. The configurations
of the geg-methyl-carbomethoxy group and 10a hydrogen, however,
follow from the conversion of Ia to the (1) desisopropylegis=
dehydroabietic acid (vide infra).

The major 1liguid fraction obtained during catalytic hydroe
genation consisted mostly of VIiIc, obviocusly as a result of dis-
proportionations and hydrogenolysis; the U.V. spectra being ':2';
228 w4 (log € 4.8), 273 m# (log € 3.57) and 280 mé (log € 3.58). The
structure was confirmed by its conversion to the keto-ester Vilia
through oxidation with chromic acid and comparing the melting

points of the 2,4«~dinitrophenylhydrasone derivatives (vide supra).

The keto-ester Ia was reduced through the thioketal,
followed by desulphurisation with Raney-nickel®. It afforded IIa
m.p.82-83° (84% yleld); the corresponding acid IIb ielted at 191~
192%s, The melting point of IIa on admixture with authentic
unplo9 was found to be undepressed. As the pareat keto-ester
could not be epimerised by either acid or base, it would be
reasonable to assume that the steric configuration of the 4a

#s All of the possible four epimers have been synthu.'uod’ by
Dr. U. R, Ghatak of this laboratory. The isomer, originally
obtainedl® by Haworth et al, has recently beea depictedll as a

Srans-fused structure related to podocarple acid configuration.
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position had been retainedl? in the desketo-ester IIa as well
as in the aciq IIb.

As the 4a hydrogen is expected to be highly reactivel3,
direct methylation of the keto-ester Ia with methyl iodide in
presence of dry potassium te-amylate in benzene led to the forma-
tion of VIII (52% yield), m.p. 63° and IX (3.6% yield),m.p. 159%
That the methylation had taken place at the desired position was
confirmed by the absence in the NMR spectra of the characteristic
doublet due to the 4a hydrogen of the parent ketone; other salient
features being for VIII (quaternary methyl singlets at 78.72 and
T8.61, and the ester-methyl at T6.4), for IX v(qmtermy methyl
singlets at 78.69 and T8.61, and the ester-methyl at 7T 6.28).
Removal of the carbonyl function from VIII and IX was successe
fully achieved through the modified Wolff-Kishner reduction14,
thus affording desisopropylegig=-dehydroabietic acid (Xa) (48%
yield), m.p. 144-146° and (1) desoxypodocarpic acid (XIa)

(63.9% yleld) m.p. 231-232° respectively. The melting points of
these acids and the corresponding methyl esters Xb and XIb were
found to be undepressed on admixture with authentic samplesi5136,

As the gig-fused ring juncture of (VIII) could be
1-0:0;1:«117 to trans-fused one by Pd/charcoal at higher
temperature, the present work constitutes also a total
aynthesis of (%) desisopropyldehydroabietic acid.
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