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After we published the intramolecular cyclization of the oxindole imino-
ethér,l Scott made a proposal claiming an important role of the oxindole alkaloid
in the biosynthesis of various indole alkaloids.2 Thus, attention was drawn to
synthesize the pentacyclic oxindole alkaloids which afe abundant in many stereo-
isomeric forms in the botanical kingdom.3 A total synthesis of dl-formosanine
(1b, dl-uncarine B) and dl-isoformosanine(la, dl-uncarine A)4 was achieved by
Windterfeldt according to an oxidative conversion of the indole to the oxindole
at the final step,5 which method had been applied to the conversion of natural
ajimalicine into mitraphylline by Shavel6 and Finch,7 independently.  We report
a new total synthesis of dl-formosanine(lb), dl-isoformosanine(la), dl-mitraphy-
lline{2b) and dl-isomitraphylline(2a) starting from 2-hydroxytryptamine hydro-
chloride(4) in reference to our synthesis of rhynchophylline and isorhynchophyll~
ine.8 The structures of these alkaloid59 are delineated in Fig. I, in which their
relationship as a pair of stereoisomers at 3-spiro position is shown by their

ready interconversion and equilibration with acid or base.10
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3,3—Dimethoxypropionaldehyde[(g), b.p.740—4l]11 which was adopted as a
starting material and prepared from propargyl alcohol via propiol aldehyde12 was

found to be contaminated with 1l1% of 3-methoxyacrolein based upon NMR spectral
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data. A solution of 3(1.2 eq.) and 4(1 eq.) in aqueous methanol containing

NaOH(1.25 eq.) was kept at room temperature for 2 days to give 5 as pale yellow
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oil in 72% yield along with 6 (m.p. 185-187°) as a by-product(l6% yield), in
which separation was easy because of the insolubility of 6 in many organic sol-
vents. The compound(5) was condensed with methyl vinyl ketone in dry benzene at
room temperature overnight to provide 7 as two 3-spiroisomers, which without pu-
rification, was treated with 10%HC1-AcOH(1l:1) at 100° to give 8a(m.p. 145°, 31%
yield from 5) and 8b(m.p. 167°, 65% yield) after silica gel chromatography. Both
of these isomers lacked the absorption around 300 nm, which excluded the pos-
sibility of 9. The Michael condensation of 8a with dimethyl malonate in methanol
containing 1.1 eqg. of NaOMe gave the diketoester (10, m.p. 194-196°). When treat-
ed with 0.5 eq. of NaOMe in methanol, however, 8a afforded llafm.p. 151-152°(dp.),
57% yield] and 8b gave llb(m.p. 207-208°(dp.)}, 78% yield], in which the configu-
ration at C~15 and C-20 should be thermodynamycally stable trans.

The compound(lla) was hydrogenated with Adams' catalyst in methanol to give
l2a[m.p. 166-167°, Mt=416; NMR(CDC1,) 6 1.21(3H,d.), 3.60(3H,s.) and 3.68(3H,s.);

ca. 100% yield), which was refluxed with dil.HZSO in AcOH to afford the two

4
isomeric lactones{(l13a), m.p. 265-267°, 27% yield, and (13b), m.p. 268°, 41%

yield]. Both of the products indicated MY=326 and the proton signals at § 1.24

13 .
(3§,d_,C19-C§3) and 4.10(1§,m.,HA, JAB=8 Hz), whose coupling constant(JAB) sug-
gested that the configuration at C20—HB and 019—1-1A should be trans(axial-axial).
On reduction of lla with NaBH4 in methanol at -5/Av-10° was obtained l4a[m.p. 160-
162° (dp.), M+=416, NMR(CDC13) 61.23(3H,d.), 3.61(3H,s.) and 3.69(3H,s.); 87%

yield] as a sole product, which was heated with dil.H250 in AcOH to afford the

4
two isomeric lactones{(l5a), m.p. 257-258°, 13% yield; and (15b), m.p. 254°, 47%

yield], both of which indicated M+=326 and the signals at § 1.18(3H,d.) and 4.60
(1H,m.H , J,,=4 Hz).l3 The coupling constant(JAB) revealed the cis-relationship
between HA and HB(equatorial—axial). The result of these remarkable stereoselec~

tivities is noteworthy, but the cause is not clear.

fﬂkOhtert.Bul4 in DMF at 100° to give

302 nm) in 64% yield, which was hydrolyzed and decarboxylated

The lactone(l3b) was heated with @béN)

OH

+_ Me
1l6(M =381, UV xmax

by refluxing with dil.HC1l, followed by treatment with MeOH-HCl to furnish ll(M+=
342). On heating 16 with MeOH-HCl was obtained the aminoester[(18), M+=4l3; NMR

(CDCl3) 61.18(3H,d.), 2.32(6H,s.) 3.53(3H,s.) and 4.02(1H,d.,J=10 Hz)], di-hydro-
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chloride of which was heated in aqueous dioxane for 20 hr. to give the hemi-
acetal[(lg),wf¥386] and the objective compound[(l),bf¥368]. The former(l9) was
converted into the latter(l) on treatment with PPA in DME. Accordingly, these
operations with 13b were continuously made in one vessel without isolation of
any intermediate to stereoselectively afford dl-isoformosanine“;g),nup.222424%
19% yield] and dl-formosanine[(lb), m.p. 225-226°, 35% yield], both(M+=368) of which
were identified with authentic specimens of the natural alkaloids on direct com-
parisons of the IR(CHC13) spectra and Rf values of tlc, respectively. Similarly,
15b furnished dl-isomitraphyllinefi2a), m.p. 217-220°, 16% yield] and dl-mitraphylline
[(2b), m.p. 223-224°, 27% yield], which(M+=368) were identical with the natural alka-
loids, respectively, on comparisons of the IR spectra(CHC13) and Rf values on tlc.
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