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Summary : A total synthesis of two isomers of racemicl9-hydroxytubotaiwine from
tryptamine is described!. The absolute configuration of one of the two natural ones is defined by a
NMR and X-ray study of an intermediate,

The relative and absolute configurations of the asymmetric centers of
tubotaiwine 12 (in particular C-203) were recently established by high field
NMR spectroscopy? and by total synthesis5. Two isomers of
19-hydroxytubotaiwine 2a and 2bP were isolated from Alstonia angustiloba but
their structures and especially the configurations of C-19 and C-20 could
not be fully assigned due to paucity of material. The recent novel isolation
of a 19-hydroxytubotaiwine isomer 3, named *“lagunamine”, from Alstonia
scholaris?, along with the powerful approaches to the skeleton published by
Husson® and Bosch9, prompt us to report our synthetic results and efforts at
clarifying the configuration of the asymmetric centers of these alkaloids.
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The strategy used follows the general route devised to synthesize
alkaloids of the Strychnos typel9, which culminated in the total synthesis
of tubotaiwine 15. It starts from tetrahydro-B-carboline diester 41, that

is allowed to react, in refluxing toluene, with a suitably designed aldehyde
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under acid catalyzed conditions. Use of butynone as a *“masked aldehyde”
leads to a vinylogous amide §, which in our hands, never cyclized to 812, To
circumvent this difficulty, use was made of aldehyde 5'3, in which the keto
group is masked as a dithioketal, which gave 714. Ketone 814 was obtained
upon deprotection of 7 by red mercury(II) oxide and boron trifluoridelS.
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Scheme 1

In order to prevent epimerisation of C-20 in 8, NaBH4 reduction was
carried out to yield a mixture of diastereoisomeric alcohols 916 and 1017.
The major compound 2, the faster running on tle, crystallizes well from EtOH
(mp = 228-229°C). As at this stage, it was impossible to differentiate one
from the other by their spectral properties, even from high-field 1y and 13c
NMR spectral8, we decided to record cristallographic X-ray datal® on a
crystal of 9 whose ORTEP structure is shown below.

The relative configurations of
all chiral centers are deduced from
crystal structure and are those
depicted on formula 9 (scheme 1)
20-R and 19-5 if considering the
15-R (15-0~H) antipodal series and,
due to their chemical relationship,
we assign the opposite configuration
(R) to C-19 in 10. All remaining
steps required to achieve the total
synthesis were then applied
separately to both isomers 9 and

10. The sequences are identical to
those used to prepare tubotaiwine®,
but reduction of ketolactame 1414 to
amine 16b is achieved in two steps:

transformation into thionethiolactam
X-Ray structure of 9 15'% by Lawesson’s reagent20 and
reduction by Raney nickel.
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Direct comparisons on tlc and by NMR, IR and MS of 16a (from 9) and
16b (from 10) with natural samples 2a, 2b and lagunamine 321 allow us to
assign the relative configurations 15-8, 19-S and 20-S to 2b and 3. The
slowest running spots on tlc, 2b and 3, are superimposable with synthetic
compound 1l6k. However, l6éa or 16b are much slower running on tlc than 2a,
that must possess the inverse configuration (R) on C-20 at least. That 2a,
2b and 3 belong to the tubotaiwine series (15-B-H), and thus possess the
15-5 configuration, 1is deduced from their high positive specific
rotations®7?. Therefore, the above assigned configurations of 2b and 3 must
also be considered as the absolute ones.
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the formulae).
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