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SYNTRESIS OF ANALOGUES OF HUNTERIA 

AND ASPIDOSPERDlA ALKALOIDS FROL: A COMMON INTERXEDIATE 

By J. E. D. Barton,. John Harley-Mason and K. C. Yates 

(University Chemical Laboratory, Cambridge) 
(Received 5 $ugust 1965) 

We have described recently a simple total synthesis of 

eburnamine and 3-methylaspidospermidine from a common 

intermediate. An extehsion of these syntheses is now 

described. 

Alkyletion of the pyrrolidine enamine of 

1,2,5,6-te-trahydrobenzaldehyde (I) with methyl acrylate 

gave l-(2'-methoxycarbonyl ethyl)-1,2,5,6- 

tetrahydrobenzaldehyde (II) b.p. 106-10~"/0.8 mm. This 

witii tryptamine readily gave the pentacyclic la&am (III) 

(7W) m.?. 264' L- 3 _, 3280 (NH), 1640 (C=C) and 1618 

(C=O) cm-l; h max . 224, 275, 282 and 231*-r, emax. 50,660, 

11,020, 11,250 and 9220-7 which was converted into 

analogues of Runteria and Aspidosperma alkaloids. 

Treatment of (III) with osmium tetroxidi gave the 

diol (IV) m.p. 230' L- 3,. 3340 (unresolved OH and NH) 

and 1618 (C=O) cm-'] which with periodate gave 

21-fonnyl-eburnamine-N(b)-la&am (Va) characterised as 

its 2,4-dinitrophenylhydrazone (Vb) m.p. 160'. 
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Beduction of (Va) with sodium borohydride gave 

21-hydr>xymethyl-eburnamine B(b) la&am (Vc) m.p. 

225-226' L- &x. 3240 (OH) and 1620 (CA?) cm-l. 

Anax. 226, 275, 281 and 290-r, emax, 33,980, 

7870, 8120 and 60601. "neduction of (Vc) with 

lithi-fun aluminlum hydride gave 21-hydroxymethyl- 

eburnamine (Vd) characterised as its methiodide m.p. 275 0 . 

On the other hand, treatment of (III) -,vith boron 

trifluo.cide etheratel gave the isomeric hexacyclic 

indolenine lactm (VI) isolated from methanol as the 

stable Inethanol adduct (VIIa) m.p. 234-235' (decomp.) 

L'- 9 m~ix 3270 (NH), 1630 (CA) and 1610 cm-' (aromatic); . 

h,,, 248 and 300 -y- , d mBx. 5760 and 34703. 

Cata1ytz.c hydrogenation of (VIIa) over platinum in 30; acetic 

acid (hJ'drogen uptake 1 mole) gave the saturated lactarn 

(VIIb) ~1.3. 213-214' c- jmax. 3290 (iuH), 1630 (C=O) and 

161 cm-' (aromatic); r max. 243 and 303+-r, em, 

6980 ant. 3000-T. 

Lit,hium aluminium hydride reduction of (V!Ib) gave 

(VIIc) ..hose moss spectrum confirmed the proposed 

hexacyclic structure. The major Peitures of tne mass 

spectrum. were:- n/e 294 (molecular ion, 24$), 16~ (l@), 

164 (1X,; - base peak), 144 (a;%) m-i 139 (6.5,;). i'he 

noriaal espidospermine ionisation -5nu fra,gmentatioiiL .las 

taken j>l,lce but the elimination of an olefinic Ir*.;gll:ent 

from the 3,4-position is prevented ay the addltlonal ring, 
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resulting in .L base iJeak at m/e 164 (see diagram). 

The fragments at m/e 144 and 130 are the expected 

indole ions. i 

hcetylation of (VIIc) gave the l-acetyl compound 

(VIIa), characterised as its perchlorate, m.p. 269-270' 

(decor. 1 L- ‘3 max. 3100 (%-I), 1655 iC=O) and 1595 
-1 cm (aromatic); hmax 253, 282 and 29Ok 

P 
E max. 15,800, 4170 and 3560-j'. The stereochemistry 

of the apparently homogeneous products (VIIb, c, d) is 

under investig.:tion. 
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