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2semd25bandlhaay,meqoiwnmfavourinp6ova7 
by93:7nueatabhkd@bytreathgl-methyl-1,4- 
dih=~yrid$ with t-?uOK=l’. 

cuqamgthec*ellylemine/eoamioc 
pairs18mmd2l/23withtbeeiectroIdcallYcompar- 
ableacydicpPir27/23itwassbownttmttberatesof 
depmmah for the &membelEd riug alul acyclic 
sy8temBwmler3crtlmllfatbedib~yridineringof 
1)j22byf&orabetween16md630.1twaas~ted 
tlmttkptrtac4mfomahaalfreedaoavrilableto 
13/2#&UUl27~gaanminbnint;anof~ill- 
tancthbetweennitrogmloaep8irandchafgeoa&e 
enylkallioqcompmdtotbegeonletryoftbe‘~ 
nkeahcdring?yatemwhicb~awmunfavoor- 
abkrtsreocbermcr~. 

Pmbna attempts to conoat simple 3pipaidclnu into 
splp- 

W~dle~‘1-[2-(~1-3-yl)-ethyl] 
- l&U - t&ehydropyridi~~ (29) which would have 

“Hoanva baee [_t;B”oR-DMsoI 
avarhy~co&mtspmducednocbrrye”.lTbsewa8 
QorqcrtedatteaQttoe8tablslVbetbMtkforrmrtion 
ofthelMmamTyanioa(3l)bedoccmred.Fon~tbia 
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acuqtod mccw for tk FGchfz induk synthui5 
wouldhavothi8sequ8wXproa%&gthroughanolK+ 
hydra2inc,necnMlyS2inthi8casc,havinga3,4- 
duubk bond. 

I~orionof4-4c9f-3-p~to4-ocjrl-2- 
P- 

InthccomseofourqntMicstudkswchavohad 
occaaiontoprepxresevcral4-acyl-1,2,5,6-tetra- 
hydropyridinM [4 - acyl - 3 - pip&&es, (53r-I)). WC 
pBve now examined (sCbem0 9 the baac catalyscd . * 
~~~,l~f~e~n~ofa~- 
~~~U~~~~~O~ 
slisuaer.TheC-2hydrogensintheseqstansare 
acid&d by the c~&@xi CO w and we asaumcd 
then that McONa-b%eOH conditions wmkf be auiIkiint 
to allow the partial deprotonation ===aV for e&i- 
biatiun. 

e+ym d$v@as_““‘i”i” tb@ 
alammc over 

cyclicallykminc,onemustaW&utctbccarlkrfailut$ 
toacbkvestxoogbaac~equi&atiunufad 
plembcred cyclic aliykminc 29 kckiBg fur&r con- 



- 



po8aibk,viaapreformedaaion,toisomeriseasimple 
hembered cyclic allyfamine to the enamine. 

Notwithstanding these t w,ls io 
closely aMkgoas cyclic sihmhos’~” anions from the 
tbia-aado~(Uand66)ofaSpiphkh 
reacted with ckctlopbiks exduaively at c-2 (6s with 
alkyl halides and D&) and 4:1, c-2:c4 (67 witb 
Me3siCl). But, since certahly for the rulphur anion 65, 

from l-methyC3-piperidebne might Isact to a greater 
nktive extent at C-4. 

Fhstly however we returned to the poGtsty of 
stchkvingane&hativetrmuf~~of hethyi-3- 
piper&ii (68). the hlpkst pomibk example of 6- 
membered cyclk anykmhle huntion, into it8 elmIn& 
isomer. Treatment with MeONe-MeOHJS as anti- 
cipatedwaawithouteffect(93%recovuy)on68.Theu8e 
of MeOD allowed ua to eatablixh the rbeence of ex- 
C~WiththCprotjcw)dium.~taSUitUconfhnnthc 
faihueof66todeprotanateundcrtfleaecQndith 

~y~~~o~~~~~~~,~ 
much more eUickntly, by dwpmodyapmicaly contrdled 
equi&ah,weretmnedtotbe1-(indol-3-yk&y9- 
3-pipehkii(29)earlkc~ztobe~by 
t-BuOK treatment. Under catefuBy copibralbd oxyoerc 
fr#t c&itions, using t-BOOK-DAfSCHP for #)br WC 
hpvenow8uccchUykomwkedthiasub8tratetoan 
oxygal-8enaitive elmmine wlli& on tnatment with hot 
equeoas acetic acid gave the te@acyciic indoM2$al- 
~~(~,~~~~~~~~. 



The relative stabilities of 6-membered cyclic allylamine/enamine systems 3035

299.1998), 254 (30), 184(26), 173 (24), 158 (14), 156 (12), 130 (8)
and 96 (100); alcohol (5Se), m.p. 155-156°, was obtained in 84%
crude yield, Vmax (CHCh) 3600 s cm"; mle 205 (M+, 60%), 187
(18), 186 (20), 146 (13), 129 (12), 115 (16), 105 (25), 98 (100), 96
(56) and 77 (48).

Treatment of 68 with MeONa-MeOH-reftux. I-Methyl-3
piperideine (68) hydrobromide" (1g, 5.6010101) was treated with
MeONa (16.8010101) in MeOD (de-oxygenated, 10011) at reflux
underN2for 6 hr. Evaporation of solventand distillation gave68,
isolated as its hydrobromide (45%) by titrationwith 2N HBr and
evaporation of solvent. A further quantity (92% in all) was
obtained by addition of water to the distillation residue then
steam distillation. Mass spectral analysis of both portionsof the
product, purified by crystallisation from acetone, showed no D
incorporation, mle 97 (M+, 58%), 97 (50), 94(10), 82 (12), 80(12),
69 (6), 55 (18), 44 (24), 43 (74) and 42(100).

Treatment of 68 with t-BuOK-DMSO-room temperature. The
3-piperideine (68; 456mg, 4.7010101) in DMSO (dry, de-oxy
genated, 2011) was treated with t-BuOK (resublimed, 527mg,
4.7010101). After stirring at room temp. for 21hr, water (60011)
was added and the starting material recovered by steam dis
tillation and titration with HBr (424mg, 85%). The use of d6
DMSO gavestartingmaterial having no D incorporation.

Treatment of 68 with t-BuOK-DMSO-95°; isolation of N,N' 
dimethyl - 1,4,5,6 - tetrahydroanabasine (70). The 3-piperideine
(68; 838mg, 10.8010101) in DMSO (dry,de-oxygenated, 4011) was
treated with t-BuOK (resublimed, 929mg, 8.2mmol), stirring
under N2at 95° for 16hr. Water (60011) was added to the cooled
soln and the dimer (70) steam distilled and isolated as its hydro
bromide by titration with HBr and evaporation (1.44 g, 93%). For
spectral comparison with material prepared after Leonard18 the
free amine was generatedfrom this salt by treatmentwithNaOH
(20% aq), extractionwith Et20 and distillation (78%), b.p. 92-95°
(101), mle 194 (M+, 60%), 165 (26), 137 (46), 136 (46), 123 (53),
110 (100), 98 (40), 97 (40),96 (40), 44 (26) and 42 (46).

Since, in a separate experiment, it was demonstrated that the
dimer (70) underwent C-H exchange on steam distillation,
product from an isomerisation using d6-DMSO was isolated by
Et20 extraction; thus obtained, the dimer(70) had mle 199 (10%),
198 (25), 197 (45), 196 (62), 195 (53), 194 (29), 167 (16), 166 (27),
165 (24), 153 (14), 152 (21), 151 (11), 140 (14), 139 (30), 138 (46),
137 (40), 136 (15), 125 (23), 124 (30), 123 (23), 113 (10), 112 (32),
111 (64), 110 (65), 109 (15), 108 (10), 100 (15), 99 (33), 98 (55), 97
(70),96 (43), 95(12), 94(12), 82(16), 69(12), 68(14), 58(77), 57(11),
43 (100) and 42(24).

Treatment of 68 with n-BuLi-TMEDA at -15°. Tetra
methylethylenediamine (TMEDA; 1.32 g, 11.3 010101) in Et20
(dry, 25011) was added to n-BuLi (6.3 011, 1.8N, 11.3 010101, in
hexane) under N2. After 1hr at room temp., 68 (74Omg,
7.6010101) was added at -15°. The mixture went deep yellow.
After 1hr D20 (1011) was added; the solnwent colourless and a
whiteppt was formed. The decanted Et20 soln was treated with
cone HCI and the solvents evaporated. Most(1.83 g, 86%) of the
dihydrochloride of TMEDA was crystallised from the residue
using MeOH. The residualsalts (1.24 g,95%) were reconverted to
free base by evaporation of MeOH, then adding NaOH (20%
aq) and extraction with Et20. The Et20 was evaporated and 68
together with a trace of TMEDA obtained by distillation. The
impure 68 was converted into hydrochloride and pure 68 hydro
chloride obtained by sublimation, mle 98 (M+, 100%),97 (92),96
(41), 82 (38), 80 (46), 55 (30), 43 (60) and 42 (77). The distillation
flask contained di-deutero dimer(70) (136 mg,18%), mle 196 (M+,
80%), 166 (40), 139 (50), 138 (65), 124 (60), 111 (100), 98 (43), 97
(42) and 42 (80).

Treatment of 29 with t-BuOK-DMSO-95°; isolation of octa
hydroindolo [2,3-a]-quinolizine (30). The indole" 29 (132mg,
0.058010101) in DMSO (dry, 3011) was stirred under N2for 1hr,
then t-BuOK (resublimed, 156mg, 1.39010101) was added. The
pale yellow soln was stirred at 95° for 20hr, after which tic
showed all startingmaterial to havebeenconsumed. AcOH(50%
aq, de-oxygenated, 2011) was added to the mixture and after a
further 1hr at 95° the productwas isolated by addingaq K2C03
and extracting with EtOAc. The resulting brown gum (125mg,
94%) essentially pure by tic was extracted with hexane-Et-O

(hot) to give pure 30 (104 mg, 78%) identical in all respects with
material prepared previously. 19

CONCLUSIONS

The experiments described herein clearly show that
2-piperideines (enamine isomer) though they are oxygen
and proton-sensitive, reactive species, are ther
modynamically more stable than their 3-piperideine (al
lylamine) isomers and can be produced from them by
equilibrative transformation, with or without the aid of a
4-acyl substituent. The enamine conjugation is probably
worth more than about 2.5kcal mol-t.

We hope to be reporting in the future on further uses
of cyclic allylamine/cyclic enamine isomerisations in the
construction of alkaloid skeleta.
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