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Summary The mdolrtrdrne alkalord (?)-209B was prepared m seven steps from 
4methoxypyndme 

The alkaloids found m the skm secrettons of neotroplcal poison-dart frogs (Dendrobatldae) have 
attracted wide interest m the last few years due to their prormang pharmacological actlvlty The scarcity of 

natural material and the blologlcal sigmficance of these alkaloids have stimulated conslderable synthenc 
efforts 1*2 As part of a program dlrected at studymg the synthesis and synthehc unhty of 
N-acyl&hydropyndones,3 we investigated approaches to the preparation of the poison-dart frog alkaloid 
mdohwdme 209B We now report a synthesis of (rt)-mdohzldme 209B in seven steps from 4-methoxypyndme 
via mtermehate N-acyl&hydropyndone 8 

indolirldine 2098 bti 
8 

Our first approach was to prepare mdohzldlne 209B via hhydropyndone 3 Treatment of 
4-methoxypyndme (1) with benzyl chloroformate and Gngnard reagent 2,4 followed by workup with aqueous 
acid, gave a 74% yield of 3 The next step m the synthetic plan called for stereoselective methylahon at C-3 of 
dihydropyndone 3 This was accomplished by adding NaHMDS to a mixture of 3 and Me1 m THF at -78’C 
The reaction was highly stereoselectlve giving only the desired trans dlastereomer 4 m moderate yield 
Copper-medlated conjugate addlhon of n-pentylmagnesmm bromide to 4 m the presence of boron mfluonde 
etherate gave cu-plpendone 5 tn 63% yield 3b It was established by ‘I-I NMR homodecouplmg studies that the 
2,3-tram relationship m 4 had been retamed dunng its conversion to 5 At this pomt our strategy required a 
cychzahon step via an intramolecular reductive amlnation reaction This type of cyclization has been 
accomplished in one step by catalytic hydrogenation m the presence of acid over several days 5 After several 
attempts, the analogous hydrogenation of 5 gave only a 20% yield of the desrred mdobndmone 6 Because of 
the poor cychzatlon reaction, and the moderate yields obtdlned m the two previous steps, this route was 
abandoned m favor of a new approach 
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The problem associated with the conversion of acetal 5 to 6 prompted us to utlhze an mtramolecular 
Su2 substltutlon reaction to close the 5-membered nng Dlhydropyndone 8 was prepared from 

4-methoxypyndme (l), Gngnard reagent 7,6 and benzyl chloroformate in 70% yield Conversron of 8 to the 
chlortde 9 was carned out in 85% yield usmg mphenylphosphme and N-chlorosuccmttmde 7 The presence of 
the chloroalkyl side cham dtd not present a problem dunng the next step Treatment of 9 with NaHMDS/MeI 
gave a 90% yield of the desired dlastereomer 10 Copper-mediated conjugate ad&non of n-pentylmagnenum 
brormde to 10 m the presence of boron tnfluonde etherate gave crs-plpendone 11 m 82% yield It 1s 
noteworthy that the overall yield of the last two steps IS significantly higher than that observed for the 
analogous reactions of the previous route Cychzatlon of 11 was effected by a one-pot procedure mvolvmg 
catalytic hydrogenolysls of the benzyl carbamate group m the presence of hthmm carbonate to gve an 87% 
yield of mdohudmone 12 * To complete the synthesis of mdohzidme 209B, reductive removal of the keto 
group of 12 was necessary Successive treatment of 12 with TsNHNH, and NaBHh9 gave a low peld of an 
unacceptable rmxture of three products including mdollzldmes 209B and 8-epl-209B Attempts to convert the 
mdollzldmone 12 mto an enol phosphate or a vinyl tnflate, to be followed by deoxygenatlon via catalytic 
hydrogenatlon,10 were also unsuccessful Smce there are numerous examples of Barton deoxygenatlons on 
plpendmol systems,‘l we decided to proceed by first reducing ketone 12 to alcohol 13 This was accomphshed 
m 85% yield with catalytic hydrogenation over Pt/C Alcohol 13 could be prepared in one-step from 11 by 
carrying out the cychzatlon and ketone reduction dunng one hydrogenation reachon After seven hours, Pt/C! 
was added to the hydrogenation reaction of 11 (PdK, L$O~, MeOH) and stunng under hydrogen was 
conhnued for several more hours In this manner 13 was prepared m 55% yield from 11 The alcohol 13 was 
converted to the thmcarbonyl denvatlve 14 m 77% yield with N,N’-thmcarbonyldurmdazole m the presence of 
a catalytic amount of DMAP l2 Deoxygenanon of 14 with Bu$nH/AIBN in refluxmg toluene gave a 42% 
yield of (+)-209B (IS) The spectral data13 of 15 proved to be in agreement with those reported for synthetic 
(-)-mdohzldme 209B by Holmes and coworkers 2 
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Modification of the above route by mcorporatmg our recently 
2-alkyl-2.3~dlhydro-4-pyndones I4 should allow for the enantloselective 
related alkaloids Studies toward this goal are m progress 
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