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ath;n 1-wthYl4keto-1,2,3,4,4a,9,10,10a-octabydro- 

pheaantiuene-lwmrboxylate (1s) represents one of the four 

posslblo raaemlc modlflaatlons and it was envisaged as a 

keylaterwdlate la ryathews oftrloarbocycllc reslnaalds 

and related dlterpetkolds. We now report the stereoseleotl~ 

rynthesla of Ia ad tb results OS ltu direct methylatlon. 

Dlmethyl @ wthll4(3,~~o2-~~t~)~lutarate 

(IPa), prepared' by a novel Michael reaction of metm 

~(3,~ilydro3=napht~)-proplaaste (III) with met&l 

au-ate, gave on partial hydroly61s the acid-ester IVb, 

l .P. 780, x2= 26S W (log6 4.14). This was subjected to 

eamlltlons OS aold catalymd rlag-closurer. PaLyphosphorlcr 

88ld ayollsatlotl2~3 was aaoompanled with dehJdrogenat1on 

l Correspomilng acid ohlorlde 011 treatment with 
~rous rtannb ohloride inthe ooldledto 
the formatlola 0r an abnoriwl produut (i). 3 
The details will be reported late& 

(i) 

1997 
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lmdlng to the formatiao of the tetrehydrophenanth 

derivetire VIIa ((8# y,iold), b.p. 176-l860/O.4 u. (bath- 

temp.), X2= 260 J1 (logt4.4), 303 W (loge3.8), aP7 W 
(1ogC 3.82); $ =23 1724 or-1 Mdl674al&; red2,44laltro- 

pbsllbyaramn mope 24l-242o (vac.); the correrpoadlng keto- 

acid PSIb, mopb 127°. me rameketo-eeter,charaaterleed 
through the mlxtw melthg point8 of the above doriratimrP 

was prepared by the cjrcliaatlon of the acid-ester Vb, map* 76', 

aml thlr in turn vas obtalaed by the partial Wdroly8lr of the 

oonw8pomi5ng l ste G Va. ?kued alnc chlorlde4cetlc mide- 

l eetlc acid4 at 120-126° l ff~atotl a normal ring-aloeure giving 

the uwatureted keto-eater VI, b-p. 162-1660/0.1 mm., (76# 

yield), Y Cgc1 -31728 cm-l a1670 cm-l; red 2,4=dinltro~- 

hydrason mbpb 160°. Both the keto-ester VI am3 VIIa on redw- 

tloa with radlmn borotydrlde rollowed by dehydraleaatlarr with 

w/C (lO#) at 240-270' gave ln excellent yield l-methyl- 

phonanthrene characterimd through the mlxtoro molting 

points UZO-12lo) with an authentlo maple. 

C8talytlc ludrogeaatlonoSVI wlthlO$ WC reralted In 

t!m fcwmatlarr OS two produata, the aaturatad outer Ia (3C$ 

y'ield), mop. 131°,h2f 266 W (log& 2.6) ud 273 dr (loge 

S&l); yellow 2,44lnitrophmylhfdnsone m-p- 236'; oorree 

pocmling acid Ib, l .pb l83O; the mqor fraction was a llquld 

material. Tbe yield of thenormalcryatalllw product oould 

be mired to48Jbfualtw ti palladlpr hydroxide-ai-rtrontlm 

oarboaate6 u a oitalyst. !Che NM8 speatral data of Ia were 
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p&Ite sIguIfIaant. BosIdes the signals at78.33 (singlet) due 

to the quaternary C-methyl aui~&28 (singlet 1 due to the 

o&or-m&h& a doublet omtered atr6.15 Is cbaracteristlc of 

the 4a hydrogen. Small aou)llng oodrrtant, J s 5.4 o~P*s*~ 
oaiiru the pk-frued6~' structure of Ia. The configurations 

of the I;IP-astbyl-carbomethoxy group and 10a hydrogen, however, 

follow from the ooaverslon of Ia to the (2) deslsopropyl-pip- 

dobydroabletlo aoId (ride lnfra). 

?he major liquid fraction obtained during aatalytle bydro- 

gonation aoasisted mostly of VIIc, obviously as a result of dls- 

proportIonatIon* and hydrogenolysis; the U.V. spectra being 2z 

2&8 W (loge 4.81, 273 Y (loge 3.57) and 280 dr (logt 3.58). The 

struoture was confirmed by Its conversion to the keto-estor VIIa 

through oxidation with obromlc acid and comparing the meltbag 

points of the 2,44inItrophenyUWrasone dsrltatlns (rIdi supra). 

The koto-ester Ie was redued through the thIoketal, 

followed by desulpbsrIsatIon uIth Ranq-nIa'. It afforded IIa 

r.p&2_83a t84$ yIeld)$ the oarresponding acid IIb Uted 8t 12l- 

1920**. The msltIag point of IIa OIL admlxtum tit& l uthsntI0 

sample9 was fouul to be undapressod. & the parent keto-sstor 

could not be l plmerlmd by either acid or hue, It uould be 

reasonable to assums that the horio oonfIguratIop of the Ir 

l mAllofthe possIb10 fouroplmers tmve been wnthuimd@W 
Dr. 0. El. Ghatak of thla laboratory. The Isomr, orIsIaslly 
obtaIndo W Haworth rt J, has recently beea depiate& as a 
Umg-fused strooture related to podoeuplo aaid ooafUuratIon. 
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position had been retalned12 in the desketo-ester IIa u well 

as in the acid IIb. 

AS the da hydrogen Is expected to be hiehly reactlre?3, 
direct methylatlon of the keto-ester Ia with methyl Iodide In 

presence of dry potassium t--late in beusene led to the forma- 

tion of VIII (6& field), mop* 63' fad IX (3.6$ ylel.d),a.p. 162'. 

That the metlylatlon had taken place at the desired position was 

couilrmed by the absence la the XJMR spectra of the charaoteristlo 

doublet due to the 4a hydrogen of the paront ketone; other salient 

features being for VIII (quaternary methyl sia6lets at78.72 and 
78&l, aud the ester-methyl at76.4), for IX (quaternsry methyl 

slnglets at'f8.69 atwl78.61, and the ester-methyl at76.26). 

Removal of the oarbe function from VIII and IX was success- 

fully achieved through the modified Wolff-Klshner reductla$4, 

thus affording deslsopropyl~-dehydroabletlo acid (Xa) (4# 

yield), map. l~lcS"aod (5) desoxypodocarplo aold @Ia) 

(63.2% yield) ESPY 23l-232' respectively. The melting points of 

theso acids and the oorrespondlng methyl esters Xb and XIb were 

found to be und~pressed an admixture with authentic ssmple$5~16. 

As the nk-fused rln6 Juncture of (VIII) oould be 

lsomerised17 to m-fused one by p4/charcoal at higher 

temperature, the present work oonstlt~tes also a total 

ayn~hesls of (2) deslsopropyldebydroabietlc acid. 

m t The authors wish to express their gratitude to 
Dr. 8. H. Blow of Polaroid Corporation, Cambridge, Mass., U.S.A. 
for kindly determining the NM3 speatra. Thanks are also due to 
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‘ProSoraor ?.C. Dutk for him interart in ttn work and to Dr. 
P.R. Ohat& of thla laboratory fm t&a sampler of 118 ud IIb. 
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