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SYNTHETIC STUDIES ON INDOLE ALKALOIDS. Ill.’ 
SYNTHESIS OF 1-EYHYLINDOL0[2,~6]QUINOLlZlDIN-2-ONE 

Summary: The synthesis of l-~thylkrdob[2,3-alquinollsidin-2one 3 is reported by potasdum fert-butoxide 
cyciizatbn of KhydroxyethyCP-[l-(phenylwknyl)-3-in~~~-piperldone ethykns acstal 10 folbwed by ackf 
treatmsnt of the intermediate spkoindolenbes 8. 

In a previous work we have reported the synthesis of 3,4,8,7,12,12tthexahydroindob[2,3-#tuinolizidin- 

2(1H)one (1)’ and its 3-ethyl dsrivathre 22 via an btramoiea~br cyctizatbn of hydroxyethylpiperidylphenyfsu6onyl- 

indoles 4 and 5 by ths actbn of potassium ferf-hutoxide. However, l-ethylnddo[2,3-e)quinolhMin-2one 3, which 

can he considered a key intemfediate in the synthesis of pentacy& akabk% of vincamins type,3 has not yet heen 

synthesized usbg this strategy, since the cyclixatbn of 6 occured upon the indole nitrogen atom. We have abo 

described4 an Improved pmparatbn of 1 from N-hydroxyethyl-2-[l-(phenylsulfonyl)-3-i~~~i~~ne ethylene 

acetaf (9) by potassium terf-hutoxtde folbwed by boron trifborfde-etherate and final acetal hydmtysls. The cyclizatbn 

was shown to undergo through the fomtatbn of the spimindolenine 7 which rearranges in the acidic medium.6 We 

report now the succsssful appiicatbn of the improved method to ths synthesis of l_ethyiindob[2,3-a)quinolizMin-2- 

one 3. 
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The statting hydmxyethy@iperidine IO was prepared by afkyfation of the secondary piperidine 15, obtained 

by our uwal method.8 Thus, the condeneaticn of I-(fMenytsuffowi)ir&W3-catbakbh@e 1 I7 and amino acetai 12 

ied to imine 13 which underwent a Mannkh type cycfizatbn on treatment with anhydrous ptoiuenewlfonk acid, 

furnishing a 12 mixture of piper&es 14 and 15 , respectively. Rather surprisingiy, only the major Vans isomer 15 

couid be aikyiated to IO with P-bromoethanoi (80% yield). Treatment of IO with potassium fert-butoxide (2 eq.. dry 

THF, O”c, 30 min) was first foibwed by LiAfH4 reductbn (2 eq., dry THF, mfkx, 15 mfn) leading to a 2.52:1 mixture 

(45% yield) of spiroindoiines l6,8 17 ,9, and 18’0, respectively. The stereochemical assignment of the major 

spiroindoiine 16, in which the C-9 and C-14b bond is a, corresponding to the “A series’,1 1 and the ethyl 

substituent is equatorial. was based on the 13C+mr data, wherein C-9 is more deshiikfed in A series (A6 2.5 ppm), 

andC-5 c.a.3ppmshielded wfwntheethyichain haxialaehcompound17duetoa~Weffect. 

When the mixture of indoienine intermediates 8 were reacted with boron trifboride-etherate (1.5 eq.. 60°C, 

3h) onfy enaminone 20’2 was isofated in 25% yield, which was cyciized to indokquinofiifdin-2-one 313 ,as the major 

product (60 % yield), by addiliinai heatii (WC, 6 h) in aqueous sulfuric ackIi4 

CHO 
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Reagents and condftfonr. i) Benzene, 30 min at O”c, Bh at reflux, and 16 h Dean-Stark; ii) pTsOH, benzene, 
reflux, 1 h; iii) BrCH2CH20H, K2CO3, CH3CH2OH, reffux, 15 h; iv) KtBuO, dry THF, OOC, 30 min, Np; v) LiAfH4, dry 
THF, reflux. 

Scheme 2 

The enaminone formation can be accounted for by considering that in the anhydrous acid medium the 

intermediates are in equilibrium with 3,4,5,6_tetrahydropyrfdinium salt 19, which is transformed into enaminone 20 
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during the raactbn work-up. Such equUibrium would as well be consistent with the formatkn of the three 

spiroindo5nes 1818 when the LiAlH4 reckctkn is canted out. Furthermore, the major formatkn d #I in comparison 

with the Maethyl enambMefram7,4 wou#bekducedbythepresencedtheethylsubst#uentonpPeridkleC-3 

positkn, which prevents the usual expectad ream. 

On the other hand, it is worth commenting that our racemk target uompound 3 was atso obtained irom 

1,2,5,6,7,7a-hexahydr~~~~[1’,2’:1,2)pyfazl~4,3-a]indole (21) by acetai hydrolysis and ~rrangernent on 

aqueous acid treatment (4R HCI, raflux, 4 h, 95%) and that sush rearrangement had not been observed on the non- 

substituted serks.’ - 

i 
lo- [8] /j 
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V 
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21 

Reagenta and condltlanr. i) KtBuO (2 eq.), dry THF, Ooc, 30 min, N2; H) BF3Et20 (1.5 eq), dry THF, 88’C, 3 h, 

N2; iii) workup; iv) 10% aqueous H2SO4,9o”c, 8 h; v) K&O, 1 :l haxane-ather, OOC, 30 min; vi) 4N HCL refkx, 4h. 

Scheme 3 
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