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Summary The mdohzrdme alkalords (+)-septlane and (k)-tylophonne were 
prepared from N-acyldLhydropyndone 7 tn five and SW steps, respectively 

Recently we hdve been studying the synthesis and synthetic utility of N-acyl-2,3-dlhydm-4-pyndoneq 
These highly functlonJlzed heterocycles are conveniently prepared by the addition of Gngnard reagents to 

1-acyl-4-methoxypyndlnlun~ s&s ’ Previously, plpendme2, qumol~zldme’~3, and crs-decahydroqulnohne4 

alkaloids were prepared 111 our laboratones usmg N-acyldlhydropyndones as qynthetlc mtennedlate$ We now 

report the conversion of N-acyldlhydropyndone 7 to the mdohrldme alkaloids (f)-septl‘me’ and 

(f)-tylophonne5 in five and SIX steps, respectively 

Me0 Me0 

(+/ )-tylophonne (4)-septme 

Our mmdl approach was to prepxe (+)-septicme via dlhydropyndone Sa Directed Ilthl&on of 
4-methoxypyndme (1) using mesltylhthlum as the base6 and subsequent addmon of lodme gave 

3-lodo-4-methoxypyrldlne (2) in 65% yteld Palladium-catalyzed cross-Louplmg7 of (3,4-dlmcthoxy- 

phenyl)zlnc bromide (4.bromoveratrole, 2 equlv FBULI, THF, ZnBr2) and 2 provided a 93% yield of 

3-aryl-4-rnethoxypyrldlne 3 Treatment of 3 with benzyl chloroformate and Gngn~d reagent 4,* followed by 

workup with acid, gave an 83 17 mixture of dlhydropyndones 5a and Sb Unfortunately, the aryl group at C-3 
of 3 W&IS not of sufficient 5lze to prevent attack by the Gngnard reagent at C-2 Dlhydropyndone Sa was 

Isolated dnd converted to the chloride 6 under mild Londmons 9 Cleavage of the benzyl carbdmate group by 
cdtdytlC hydrogenolym and subsequent cychzatlon usmg n-butyhthlum ds the baqe provided mdollzldmone 7 

in 70% yield for the two steps Reduction with L-SelectndeB (Aldnch Chermcal Co ) and trapping of the 
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mtermedidte enoldte m Situ with N-phenylmflmude gave vinyl mflate 8 m 72% yield Palladmm-catalyzed 
cross-couplmg” of (3,4-&methoxyphenyl)zmc bromide and 8 provided a near quanmatlve yield of 
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(+)-septicme, mp 139.14O’C (lit l1 mp 138-139’(Z), which showed spectral properties Identical with those 

reported for authentic matenal 5 l1 Although we were successful with this approach, we chose to explore a 

shorter and more regioselective route 
Previous work from our laboratories has shown that a 3mlsopropylsllyl (TIPS) group can effectively 

block the C-2 posltlon of a I-acylpynduuum salt against attack by Gngnard reagents ‘* Treatment of 

4-methoxy-3-(tt-usopropyMyl)pyndlne l3 (9) with Gngnard reagent 4 and phenyl chloroformate gave alcohol 

10 m near quantltatlve yield The alcohol 10 was converted to chlonde 11 m 94% yield wuh 

mphenylphosphme and N-chloro~uccmmude 9 On treatment of 11 with s&urn methoxlde m methanol (4 

eqmv, reflux, 1 h), the N-phenoxycarbonyl group was removed and concomitant cychzatlon occurred to give 
mdohLl&none 12 m 88% yield The reactlon of 12 with pyndmmm bromide perbromlde (2 eqmv, CIJ&J2, 

I+C03, -23’C) effected bromodesilylatlon to give bromide 13 Reduction with L-Selectnde@ followed by the 

addltlon of N-phenyltnflmude provided bromovmyl mflate 14 in moderate yield Palla&um-catalyzed 

cross-coupling of excess (3$dlmethoxyphenyl)zmc bromide (5 eqmv) and 14 gave (+)-septlcme m 97% yield 
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Reactmn of our synthetic septlcme with vanadium(V) mfluonde oxide (TFA, CH2C12, RT, 1 h) effected 

oxldsuve couphngt4 
292-294°C (ht l5 

to provide a 69% yield of the phenanthromdohzldme alkaloid, (&)-tylophorme, mp 

matenal l6 ts 
mp 292’(I), which showed spectral properties m agreement with those reported for authentic 
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Modlficatlon of the above route by lncorporatmg our recently developed asymmetnc synthesis of 
2-alkyl-2,3-dlhydro-4-pyr~dones13 will allow for the enantloselectlve preparation of natural (-)-tylophonne and 

related LJkalolds Efforts toward thlq goal are m progress and will be reported m due course 
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