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Abstract: A strategically functionalized tricyclic subunit of the manzamines was efficiently synthesized
with complete stereochemical control using a combination of an intramolecular Michael reaction of a
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pyroglummlc acid derivative and a nyarogenauon © 1998 Eisevier Science Lid. Ali rlgms reserved.

New members to the Manzamine alkaloid family continue to be isolated from marine sources.! This has
prompted an interesting biogenetic theory.” These natural products have attracted considerable attention from
the synthetic community due to their unique structural features and interesting biological activity. Recently, a
variety of approaches to the core structure of Manzamine-A (1) have been reported, many of them featuring a
Dlels—Alder reacuon * In this Letter we wish to report a novel and efﬁc1ent approach to the pyrrolo[2,3-
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Scheme 1

The tricyclic derivative 2 occupies a central position in our retrosynthetic analysis of 1. This compound
contains strategically placed functional groups for further elaboration (R, and R, are appropriately
functionalized for formation of the E-ring) to the natural product. Further analysis led to identification of
cheap pyroglutamic acid (3) as the enantiomerically pure starting material (Scheme 1). An intramolecular
Michael reaction was envisaged for the formation of the strategic C,-C, bond in 2.* It was thought that the
requlsxte Mlchacl substrate 6 could be symhesmed via acylation of the enolate of 4 with an appropriately

t the regioselective enolization of
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a model were unsuccessful. Inspired by ey’s work
5 (Scheme 2). The lithium enolate of 4 could be quenched with commercially available ethylthio
chloroformate in 79% yield after chromatographic purification. Treatment of a mixture of 5 and 9 with an
equivalent of silver triflate in the presence of DIPEA as an acid scavenger gave the requisite 6 in excellent
yield. This highly successful tactic may find broader use in related transformations.
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(a) i 2eq LiHMDS, THF i CICOSEt; 79%. (b) 9, AgOTf, DIPE
The 8-amino ester 9 was synthesized according to Scheme 3.2 BOC amino alcohol 7 was readily available via
reductive amination of benzaldehyde with 3-amino-1-propanol followed by treatment with BOC,0 in 89%
yield. Swern oxidation followed by a Wittig reaction and deprotection yielded 9 in 48% overall yield from 7.

This compound was immediately used for the preparation of 6 (Scheme 2).
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(a) i H,, Pd/C ii DMAP, BOC,0; 89%. (b) Swern; guant. (c) i Ph, sPCHCO,Me, CH,Cl, ii TFA
i NaHCO3, 48% overall from 7. (d) CBry, Ph3P; 81%. (e)i2eq n-BuL1 ClCOzMe ii TFA
iii. NaHCO,; 68% overall from 10.
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An alternative, two-step, approach was more successful in securing the desired stereochemistry. Acetylenic
amino ester 11 was readily prepared™ from 8 using a standard Corey-Fuchs protocol (Scheme 3). It proved
advantageous to purify dibromo olefin 10 via SiO, chromatography (81% yield overall from 7). After
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unambiguous structure assignment as the isomeric 15.° NOE studies were arncularl informative.” Thus
the transformation of 13 to the requisite 15 was achieved with complete stereocontrol in 85% yield.

Scheme 5
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(a) DIPEA, MeCN (b) H,, Pd/C, MeOH; 85% overall from 13
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Various strategies for the annellation of the B-ring onto 15 were investigated. Selective manipulation of the
lactam carbonyl functionality in 15 (e.g. intermolecular addition of organometallic reagents including reducing
agents) was more difficuit than anticipated probably due to steric hindrance at this site. Eventually, a

Dieckmarn- iype Lyuuduon was found io be ihe method of choice. Afier seiective hydrolysis of the rnetnyl
ester in 15, pyridyl thiolester 16 could be prepared (Scheme 6). In a model study towards installation of a

brideing chain to the piperidine nitrogen (ring E), 1€ was allowed to react with butylmagnesium bromide
yielding the expected 17 in 71% vyield. Cyclization of 17 followed by treatment of the crude hicyclic
intermediate with trifluoroacetic acid furnished the a ,,,,,,_,pat,cd tricyclic vinylogous amide 18 in 60% vield "
Scheme 6
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complete stereocontrol. The Michael substrates are readily available from a protected pyroglutamic acid
- .
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derivative via a novel and convergent two-step tha. ey!atien protocol. These methodologies in combination
with a face selective hydrogenation allowed the practical pr eparation of a strategically functionalized
pyrrolo[2, 3-ilisoquinoline subunit of the manzamines in 9 steps and 19% overall yield.
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