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etruoturee of a 1-e nraber of aapldoeperma alkaloids have been 

elucidated aalnly by PULBII and n.n.r. spectra. 1) All of them 

similar baeio skeletons to that of aapidoepenxtlne(I),*) a rep* 

sentative alkaloid of thir family, which we syntheeized by Stork and 

Dolfini In 1$163.3) 

*1 The outline of this commmiortion me read at the International Sym- 
posium on the Cheexiety of Nabmel Products held In IQotdApril 17, 
1964). 
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Ildepeadently hpm their brilliant work, eevonsl poeoibls routem for 

a ayuthwia of thie alkaloid had heen inveetigatetd in thir, latorato~. 

One of them maohod the intelmediate(VI1) which ham the samo planar 

atruotura aa the oorrespoudlng one of Stork88 synthesir. Phyaioo-chemical 

properties of ourn(VIIL however , are quite different from those of Stork's 
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one, where se propose that they are dlaatereomeric based upon the follow- 

ing results. 

The condensation of methyl n-propyl ketone(I1) with 2 molar equivalents 

of acrylonitrile gave III(m.p. 11&112.5')4) as colorless plates(n.m.r. 

siwlet at 7.25"<(3& -C&CH3) ), which was heated with tk$ sulfuric aoid 

at 150-160. for 5 min. to yield IV* as pale yellow needles, m.p. 188-189. 

in 8% yield. This lactam(IV) was hydrogenated with pallsdim in an alka- 

line medium to afford Va, colorless needlea, m.p. 211-212.5*, (i.r. "2' 

3370, 3180, 1645 an-'), as a single product in 79.2% yield, which in turn 

nae reduced with LUlli in tetrahydrofuran at 75' for 20 hrs, to afford 

Via as colorless needles, m.p. 145-147*, in 81.1% yield. This sas sub 

jetted to the Cppensuer oxidation with potassi~n tbutoldde and cyclo- 

hexanone to yield VII in 74% yield as a pale yellow oil, b.p.2 116*, 

which solidified on standing. Id.p. 32-35' of this compouni(VI1, i.r. 

+2 It is mteworthy thst the ultraviolet absorption(Ayr 284 m)l(B: 
36,830) ) of IV changes into 334 m)l(E 133,700) in 3 min. after it ie 
dinsolved in O.lN NaOH at a room temperature, and becomes constant at 
293 mp(a :37,@3C) in this solution after 30 min. This solution is 
acidified to pll 3.0 with 0.4N IiCl to deposit the crystal which is re- 
crystallized froa acetone to give IVb as pale yellow needles, m.p. 
159-160"(decomp.), AZ: llcl 282 $E:29,780). The last product(IVb) 
is reconverted to the starting material on fusion at melti* point 
until the cease of efferveecencs. 'This conversion could be intes 
preted aefoilowsr 
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ufiln 3330, 1715 on-‘j Is different from m.p. 47-50’ of Ytork’e 

corresponding intomediate. 3) Therefore, the Stork’s eyntherim from thla 

compound ram followed to confirm the validity of our l ynthetia mute. 

Prior to this persuit, hydrogenationa of IV In various solutions were 

investigated. The oompound(VII) vaa also prepared in a similar way via 

VIb(m.p. 130-132~~) fmm one(Vb, colorless amorphous powder, m.p. 120-130.) 

of the two pmducts(the other ia identical with Va, m.p. and m.m.p. 211- 

212.5.) on hydmgwnation of IV with Rany W under an Initial 70 a& 

preesure of hydmgen. ‘Ihun, it la clear that the imaneimtemy between 

Va and Vb ie orally due to the different conformatione of hydmxyl gmupe at 

c-7. !4hen hydrogenated rjth palladiun in an acidia medirrm, IV gave the 

ketolaatam(VII1, mp. 180-1F.2°j and the lactam(IX, m.p. 13914C.j. the 

former of which vae also obtained by the oxidation of V&vith nodim 

dichmmate, These corralatiom indicated that IV on the above hydrogen- 

atiana yields compounds coneirting of only one kind of ring system that i0 

poeeibly ~deoahydroquimllne. 

The campound(VI1) ras reacted vith chlomacetyl chloride to afford 

the acylamide(X) aa colorleas needlea, m.p. 122-122.5*iStOrk’S corrw~porrb- 

ing .i-~e,~) m.pe 75-77”) which nas cyalized with potassium t-butoxide to the 

ketolaatam(XI), m.p. 165-166’(Stork’s one, m.p. 116-11H’j. ‘The o-methoxy- 

phenyliiidrasona(m.p. 163-164’) derived from the ketone(XIIj, a pale yellow 

viscow oil, b.p.0,2 99’(Stork’s one,3) b.p.O,l 110 2 5’), prcpnred from 

the above lactan(XI) raa subjected to the Fischer indolc synthesis in acetic 

acid at 9CL95’ for 30 min., followed by LiAlH4 reduction in tetrahydmfuran 
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to yield a bmmieh oil which wee purified by chmmatography on alum%na. 

A fraction eluted by hexene-benzene(l0 a 3) gave a pale yellow w, whose 

u.v., i.r, in CHClj and Rf valuess on thin layer chromatography are identical 

with those of an authentic sample.of deacetylaspidospennine(XII) derived 

fxwn the natural aepidoepenaine. Ax&her fraction eluted by benzene end 

benzene-ether(1 f 1) afforded a yellow oil which solidified on standing, 

m.p. 8543’. The fozmula(XIVf should be aesigned to thie oompound,ae 
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its u.v. apeotrum is similar to that of ‘I-metholgrindole and the maas 

epeotm ahowed a molecular ion peak at m/e 310. The rest of the 

fragmentation patterne is reasonable for this assignment. The synthetic 

dl-doaoetylaapidoapennine(XII1) was acetylated with acetic anhydride in 

pyrldine to afford dl-aapidospennine, m.p. 185~195’(Stork 3) m.p. 195- 

195.5’) whose u.v., i.r. in CHQ 
3’ 

Df values on thin layer ohromato- 

graphs and mass apsctrwn are identical with those of the natural alkaloid, 

establlahlng the validity of our synthetic path through the other 

l 3 diaatereoieomers of intermediates of Stork’s synthesia. 

For confonsational analyses of these intermediates, Profasaor Stork 

generouely supplied neceaeary data(i.r., n.m.r. spectra and samplee) 

at our request, enabling ue to compare directly our results with theim. 

FIG. 1 shows the n.m.r. spectnrn of XI, whose possible oonfoxmatione 

are delineated by XIa, b, o and d. In the spectrum, them are obeerved 

the quartet(A) centered at 5.S6f(lH due to HA, JAD- 13 cpa), the doublet 

(B) at 6.27’r(lH due to IiD, JPC - 10 ops), the quartet(C) centered at 6.91~ 

(1% due to %, JcB- Jcs- JcF - 10 cpa), and the multiplet(D) centered at 

7.23-c(lX due to J,. These assignments were confirmed by double 

reaonwxe operatione(See inserted patterns In FIG. l), and are compatible 

with XIa or XIb, al terrmtively. l 4 Considering that the o-metholyphenyl- 

*3 Satisfactory elemental analyses were obtained for all nsr compounie 
described. 

*4 The spectra were obtained on a Varian BRlOO spectrometer euipped 
to accomplish pmto*proton spin-decoupling. 
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hydrazone of XII and XII lteelf Involve IY) or "erg weak abeorptione in 

-1 5) the range of 2700-2800 om , and further the foxmer(XIa) was areigned 

by Stork to his compound, 3, ze propose XIb for our intermediate( 

Thus, the fact that bl-deacetylsspidoep~~(~II) in synthesized 

from either XIa or XIb, supportr the plausible mechurism for oyolization 

to the lndolenl?n proposed by Stork. 3) 

The present synthetic scheme will be extended to syntheeee of the 

other alkaloids of thin family. 
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