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In view of the inoreaeing current intereat in qnthetio 

approaahee to the diterpenoid alkaloids' and to ths tetraonyolio 

diterpenes2, we should like to present some of our own preliminary 

results in this field. Our overdll aim is the deVelOpmbnt of a 

general approach to the mirror image forms of alkaloid6 of the 

atislne (I) and veatchine (II) groups, using podooarplo aoid M 

a source material. The present oommuuloation desorlbes aome model 

experiments in the 2,4a-ethanodeoahydronaphthalene clerielr, designed 

to teat the applicability of our aynthetio scheme to the B/C/D 

ring system of the atiaine group. 
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TV V 

VII VIII 
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Notq:- Iq all tbeee compounds the 2,4a-etbano bridge. has been 

arbitrarily asrigned the p-configuration to simplify smmenclature. 
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Reduction with lithium in liquid emmonia of 6-retho~tetraIfn 

gave the hexalin (III) in good rield3. Isomerieation with 

potaesemlde in liquid ammonia, under carefully controlled oondltione 

gave a mixture, which wae shorn by gas-liquid ohromatographj 

(pol~etQlene glyool-adipate stationary phaee) to contain 67% of the 

conjugated herdin (IV),h mar_27O mIr (c m,.4900), 12% of 

unchanged III, and 21% of 6-methoxytetralin (of. Birch et al.'). 

Reaction of this mixture with ethyl aorylate under nitrogen at 170°, 

end for fifteen hours gave, titer hydrolyeie and chromatography on 

silica gel, a good yield of the tricrolic noid, &(8a)-2+nethw- 

2,4a~thanooctabydronaphthalene-3(a)-crarbopllo aoid (V, B- E), 

m.p. 104-105°. Beduotion of thie product over Ademe oatal~at 

proceeded rapidly to give the saturated aold (VI, B= OHe, B'- H), 

B.P. 115O. The methyl esters of both a&de were homo@neoue to 

thin-leper and to gae-liquid chromatography. The formation of a 

single produot on hydrogenation is good evidence for the endo- 

oonfiguration of the oarboxy group in V (a- H), and for the 
p-configuration of the 8a-bgdrogsn in VI, since model8 ehw that 

only in the endo-aoid is there eny eiCaifioent hindranue to approeoh 

of the catalyst to either faoe, end that in that oonfiguration the 

catalyst must approach from the $-iaoe. 

Further evidence for the BtNCtUFB of the .&duct (V, B- H) 

ie aa follows. Treatment with iodine-potaeeium iodide in equeoue 

sodium bicarbonate solution, under mild conditions gave, in good 

yield, the iodo-y-laotone (VII), m.p. 89-90’~ oonfirring the e- 
configuration of the carboql group. This together with the 

nuclear magnetic reeonance spectrum of the addict*, which oloarly 

showed a single vinyl proton at 4.4 ppm, unambiguouely pleoee the 

double bond in the 1(8a)-position as shorn. Oxidation of the aoid 

3 A.L.Wilde and N.A.Neleon, Jm 
4 

25, 5360 (1953). 

A.J.Biroh, E.U.A.Shoukry and P.Stanefield, J. Chem. Sot., 5376 

(1961). 

l iie are indebted for the me-ement of this epectnn to 

Hr. E.G.CummiM of Perkin Elmer Ltd. 
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with oanium tetroxide, followed br treatment with lead tetraaoetate 

gave the spiro~5,5&1deoraone-r_laotol (IX, B- 0), m.p. l60-162', 

rhioh in met&lene diohlorids solution exhibited bande in the infrared 

at 1700 om-' (ketone) and 1730 om-' (aldewdde), auggestivo of an 

equilibrium between the laotol and the aldehydo-aoid (VIII, R- 0). 

Eeduotion of the methyl eeter of the acid (V, It= Me) to the 

oorreaponding primary aloohol, followed by a similar oxidative 

degrtiative prooedure gave .s product xhioh rae not purified, but 

rhioh in oarbon tetraohloride solution exhibited band8 at 1710 om 
-1 

(ketone) and 1735 om'1 (aldehyde). The ketone band xaa much atrowr 

than the aldehyde band in thin speotrum, preaumabl~ indioating an 

equilibrium between the hemiaaetal (IX, B= H2) and the hydroxy- 

aldemo (VIII, II= H2). These data provided strong evidenoe for 

the wtruoture V, but the alternative etruoture X (It- 0 and H2) and 

the oorraeponding open ohain forme remained to be ooneidered am 

poaaibilitiee for the oxidation produota, and henoe the 4(a)- 

position for the oarborgl group in the Diels-Alder adduot. 

The hjdroq-eeter (VI, B- OH, B'- Ho) showed evidenoe of 

intramoleoular hydrogen-bonding in the infrared, in dilute carbon 

tetrurhlorida solution[$ mu. 3593 om" (1.) OH unbonded) and 

3532 am-l (a., OH bonded)J, a phenomenon rhioh requires a vioinal 

arrangement of the hydroxyl and q ethoxyoarbonyl groupa*. Further, 

the pK valuoe?for the hydroq-aoid (VI, B- OH, Es- E), 5.45, and 

the methoxy aoid (VI, B- ONe, B' * H), 5.90, mre Buggestive of 

hydrogen-bonding in the anion of the hjdroq-aoid. These data 

enable the ntruoture V (E- H) to be usigned with oonfidenoe to 

the Mole-Al&r adduot. 

Treatment of the q athop-aoid (VI, B- OMe, R' - R) with 

boron triohloride in l etwlene diohloride5, followed by solution 

for 

in 

5 V,Oarrard end M.F.Lappert, J. Chem. Soo., 1486 (1952). 

l Ye M indebted to Nr. F.E.Dunatan of B.I.P.Chemioals Ltd., for 

noording this apeotrum on a Uniou Sp 100. 

t Ye thank Dr. U.I.Stophen of thim Department for theme 

r-writ*. 
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methanol resulted in a good yield of the hydroxy-sster (VI, B- OH, 

Be- We), which on hydrolysis furnished the corresponding sold 

(VI, B- OH, R'- a), ~1.11.85-87~. ProlonCed treatment of the 
lh. 

ester with phoephorus penteohloride in dry ether , followed by 

hydrolysis gave the ohloro-aold (VI, B- Cl, It'= H), m.p. 155-156', 

which on reduction with lithium in tert-butanol snd tetrshydro- 

furan gave, in good yield, 8a(C)-2,4s_ethsnodeoahydrohjdronrphthslene- 

3(a)-osrboxylic aoid (VI, R-RR- Ii), m.p. 107-108°. 

Reduotion of the said to the oormsponding primary aloohol 

with lithium aluminium hydride, followed by formation of the 

trifluoroaoetate, snd pyrolysis et 400' ' yielded 3qetbleno- 

8a(C)-2,4s~thauodeoabydronaphthalene (XI), b.p.170°/0.3 mm. 

(bath temperature), ? _885 om-'(II.), 1670 om-1 (m.) and 1750 

cm-l (w.) (rxocyolic methylene). Thie produot vee humogeneous to 

gsa-liquid chromatography, with the exception of II minute trsoe of 

impurity of shorter retention time. The introduction of the 
hydroxyl group required for the atisine struoture (I) has reoently 

been ecaomplished by stendard procedures in s eyetea olossly 

related to oureld'. 

The procedures outlined in this oommunioation have been 

applied to suitable podoosrpsne derivatives to give the 

tetrecyclic acid (XII), m.p. 205-206', in imprsctioslly poor yield8. 

Purther work on thie, end on the cloesly related 8,12(C)-etheno- 

podocarpsne derivatives, which are key intermediates in our 

synthetic scheme, is in hand. 

One of us (A.A.O.), thanks the Oovernment of Iraq for the 

avard of a Scholarship. 
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