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(-)-slaframine

An asymmetric synthesis of (-)-slaframine and N-acetylslaframine has been accomplished starting from an enantiopure dihydropyridone building
block. The oxygen—carbon bond at C-1 was incorporated with complete stereoselectivity by using an efficient phenylselenocyclocarbamation
reaction.

The synthetic transformation of readily available chiral as a possible drug candidate for treatment of the symptoms
building blocks is an attractive method for the preparation of cystic fibrosis sufferer3The alkaloid's biological activity

of enantiopure natural products and bioactive compodinds. has stimulated considerable synthetic effotierein we
N-Acyldihydropyridonesl are easily prepared as either describe a novel asymmetric synthesi2dhat utilizes an
antipode using chiral 1-acylpyridinium salt chemistmgs enantiopureN-acyl-2,3-dihydro-4-pyridone as a chiral build-
part of a program directed at expanding the scope of ing block.

heterocycled as synthetic intermediates, we began a study

on the total synthesis of the indolizidine alkaloid)¢ o

slaframine B). Alkaloid 2 is a metabolite of the fungus HeN 5 .H
Rhizoctonia leguminicolawhich can infest ruminant for- | [—— N 1\ OAc
ages® Due to the presence of slaframine, excessive salivation N "R

in animals occurs after consumption of the infested vegeta- COzBn

tion. The biological activity of {)-slaframine may make it 1 2 ()-slaframine

clinically useful for the treatment of disease arising from
chlolinergic dysfunction$and slaframine has been proposed  The synthesis proceeded as shown in Scheme 1. The

alkenylcuprate3 was added to a mixture of 4-methoxy-3-
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TCC® to give N-acyldihydropyridonet in 61% yield? One-
pot removal of the chiral auxiliary and TIPS group provided
enantiopure dihydropyridoriein 75% yield along with 95%
recovery of the chiral auxiliary<)-TCC. Deprotonation with
n-BuLi and addition of benzyl chloroformate gave a 94%
yield of intermediate6. In preparation for the eventual
introduction of the required C-6 amino group of slaframine,
the C-5 position of dihydropyridoné was functionalized.
Treatment of6 with NBS gave bromid€ in high yield°
Conjugate reduction of with L-Selectride and trapping the
intermediate enolate witN-(5-chloro-2-pyridyl) triflimidet
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provided bromovinyl triflate8. At this stage, the synthetic
plan called for incorporation of a C-1 acetoxy precursor with
control of stereochemistry. This was accomplished by using
a phenylselenocyclocarbamation reacfibnAddition of
PhSeCl taB gave a 70% yield of carbama®e The reaction
appears to be completely stereoselective as no other isomers
were found on purification. The stereochemistryQivas
tentatively assigned as shown on the basi#bNMR data
and transition state analysis. OxidationQWith hydrogen
peroxide gave the alkerf in excellent yield. The stereo-
chemical assignment was confirmed by reducligo the
known cyclic carbamat&1.1® Hydroboration—oxidation of
the terminal olefin in10 provided the alcohol2 (Scheme

2). Prior to hydrolysis of the cyclic carbamate, the labile
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bromovinyl triflaté'* needed to be selectively reduced to a
vinyl bromide. After considerable effort, a modification of
Kotsuki's procedur¥ for reduction of enol triflates was
found to effect the required transformation. Treatmerttdf
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with triethylsilane in the presence of a catalytic amount of a exhibited spectral data in agreement with reported data for

palladium catalyst (10% Pd(OA%)10% dppf) gave a 11:1
mixture of the desired vinyl bromid&3 and over-reduced
alkenel4. After conversion ol3to chloridel5, hydrolysis
with NaOH, in situ cyclization, and subsequent acylation
provided indolizidinel6. Several attempts to convert the
vinyl bromide moiety of16 to a ketone were unsuccessful;
however, reaction with freshly prepared CuQAin N-
methylpyrrolidone at 202C gave the diacetat&7 in good
yield.® The diacetaté 7 could be converted directly to oxime
18 under mild conditions. The oxim#8 is an intermediate

authentic materid The optical rotation [[03% —10.0 (c
0.06, EtOH)] also agrees with the literature value]ffo
—11.2 (c1.45, EtOH)]:8

An asymmetric synthesis of (—)-slaframine axehcetyl-
slaframine has been carried out starting from an enantiopure
dihydropyridone building block® Although the synthetic
route is not as short as some othei,is highly stereo-
controlled and represents the first asymmetric synthesis of
slaframine using a recyclable chiral auxiliary. Key transfor-
mations in the synthesis include (1) a highly stereoselective

in previous slaframine syntheses; a highly stereoselectivephenylselenocyclocarbamation reaction to gie (2) a

reduction via catalytic hydrogenation gives slafrantih®ne

chemoselective reduction of a 1,2-bromovinyl triflate to

attempt at this known conversion on a small scale afforded provide vinyl bromide13, and (3) the use of CuOAc to

a mixture of (—)-slaframine (2) and deacetylslafamirte

convert16 in two steps to known slaframine intermediate

The crude mixture was acylated with acetic anhydride and 17. The phenylselenocyclocarbamation reaction of dihydro-

purified to yield N-acetylslaframine20. Our synthetic20
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pyridone derivatives should be useful for the synthesis of
other hydroxyindolizidines and related biologically active
alkaloids.
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