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ANEW METHOD F0RGEiNERA’I’ION AND INTRAMOLJKULAR 
DIELS-ALDHRREACTIONOF hFACYLAND N 

ALICOXYCARBONYL-l-AZA-19-BUTADIENES. AONE-POT 
SYNTHESIS OF 1,7,8,&t- TsTRAHYDRo_3(2~INDOLIZINO~ 
AND 1,2,3,8,9,9adEXAHYD RO~4@-QUlNOLJZBlONES FROM 

aJwNSATuRAmALDmES 

TadaoUydmm*,IchimSwki,attdYoshimdYaammoto* 

Dqnmuttofw, Tabdhr tihinm& Smhi980, Jlpan 

Aone-pottmmf~,madeupofi~~ofN~from@ 
unsaturatedaldehyde,ii)~ofthe~yigrarpbyscylando~~groups,andiii~ 
intlamolecIllar Diels-Al&r reedion of the rc3ultlng q&hlMamM N-acyl-andarelatedN- 
o carbonyl- 1 -aza- 1,3-butadienes in boil & 

(51, the 2-oxa dchatiw of 5, izn 
he, gave 1,7,8,8a-tctrahydm-3(2H)- 

1, ,3,8,9,9a--4-b 
iajmdicalykldt3. 

~o~Diels_Atdaof~dahretivesofl~l,3bueadieae(4)isaquite~~l~ 

to~nitmgenc~V,audt= 1,7,8,8a-tet&dm3MLii(5~, he 

2-oxa derhtivea of 5 (6), and 1,2,3,8,9,9a-hexal1ydro-4(4~quino~ (71, and akw indolizidine and 

cpi.noma&l Thconlygamalmdhalforprephnof4wasthe&Bsh ~pyrdysis(Evp)of 
Nkcyl-OacetyldedvatlvcsofNallylhydto~(2).l~ Wenowrqxxtaom-potmethodfor8umath 
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and q&addition of Macyl- l-aza- 1 ,Ibutadla~s 4 stardog from commercially available a$-unsatuated 

aldehydes(l)viathe~~ 

ThelVPf~gwahonaLqcl~o~ . . 
app&u~ly65tYC.l Ifwecan 

seneratc4uoder~mndcoadltions,thesynthetic~~oftheiatcamdsarlarDkls_Alder~~shauldbe 

itI- ontheotherhand,aqlatkmaDdalko won of fiMmethyWykz&Wne proceed by 

treatmentwithacylchloride&8lldalkylchlo~ reape&@,withlemovalofchlomtrimeth~.3 

Ifthesilylgtcupof3 canbe~laadbyaadtsMeacyl~,wecenattanpCintcamolecularDiels-Alder~ 

of the resulting 4 under mild conditions. Nooenollzable Ntrimethylallylaldlmines are genemkd in excellent 

yields from nonenolizable aldehydea sod lithium hexamethyldisiklde at low tempemture.4~5 This method 
seemedtobeusefilltoplepam3fiumnaKookble aSuasahuated_ siacesyn~cintermediates3 

and 4 wm onstable, we d&gned a one-pet syothesis of the nim cootaining heterocyclic compounds (5,6, 

and 7) from a$-unsaturated aldehydes ( 1). The results are summarized io Table 1.6 The following is the 

gamalproccchuc. 
ToasohrtioaoflitMumhwnrmetbyldisitalde(1.2mmd)inTHF(2ml)atOOCuoderanargaoatmosphm 

wasaddedacrol&(la, l.Ommd). Themixtmewasallowaltowanntoroomkmpuat~ aodstlnedforl h. 

Qllorotrimethylsilane(1.2mmd)wsaaddcdandthe~wasstimdfor~rnadditioolll~togcnerste~N 

trimethylsilylaldimine completely. To the resulting solutioa was added at 0°C allyl chlomca&mak (9,1.2 

mmol). Thesolutionwssallowedtowarmtoroantan~,stimdforlh,anddrmdilutedwithxykne(20 

ml). Ihexylenesoltionwasheatedonderne!hmfor2Oh. Chmma@qhyofthesolutiononsilicagel(2Og) 

eluted with hexaae&ethylamine (99 : 1) to mnove xyke and tfien with hexane+&yl acetate-tdethylamioe (99 : 

u): l)gavethehdaocycliccompamd(6a)lbasa~~oilin53%yield. 

Table 1 shows that i) Ntrlmethylsilyl-1-al,3&utadlene itselflaand its a-methyl derlvative can be 

geneWedinn%Wnabkyleldsfian a&mauaMalde&k3laandlc,nspedively,bytteubnaghmenttithlithium 

hexamethykliskide, ii) acylatim and allylo- on of Mimethylsilyl- I-aza- l J-butadienes pmceed 

snoothlybytreghnentwithacylchlorides8aod1Oandellyl~~ (9), and iii) intramolecdar Diels- 

Alder nzactions of kcyl- and klkoxyaubonyl- I-aza- 1,3-buladienes with inveme electmn demand can be 

carricdOUtbySimplyhC8tblglm&&hlxillxyiene. 

Ihe~0fthehekmcycliccanpamdswm detaminedonthek&softheirlH-NMRspecha 

The large 17,8+&j vah~e (12.0 Hz) of 6b-endo h&ate3 that the co&bmution of 7-H, 7-C, 8-C, S-endo-H is 

almost antiperiplaner. ‘Ibe large value of the allylic coupliag (J5,7=2.5 Hz) of Qb-endo also suggests the 

V ofthe w 7-1t6 the atmcums of Sex0 and -en& and 7b-exo w co&mm~I simikly. 

Preferential fbrmation of the exo addition products is con&tent with that observed in the PVP to give 7- 

methyldaivativeof5alb 

A~~toisotateNacyl-andI\rallyfoxyclullonyl-192a-l,3_butadienesundernonrwlueousoonditi~ 

wenallunsuccstid lke&amokckDie&+Aldcrmactionkadingto6bdidnotpmceedinboilingTHPand 

baby. Inboilingtolocs,thecydondditionproccededtogive6bin57_60%yields. 

Inconclusioa,we~deveklrpadapnrtical~toprcpan1,7,8,8a~3(2iainddiziwncs5, 

the 2-oxa derivatives of 5 (a), and 1 2 3 8 9 , , , , # 9a-hexahydro-4Nquinolizin-4-ones 7, in one pot from 

commerclallyavallablereagents,c#-m aldehyrks, llthlum hexxmethyldMlazlde, lpWmsamtated 

CiXbOxybCid~alld~anyl 
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6bexo Gb-endo 
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