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Abstract: Hexane suspensions of trimethylsilylmethylpotassium or butyllithium/potas- 
sium tert-butoxide deprotonate 1-methyl-cyclohexene almost exclusively at the methyl 
group. In contrast l,4-dimethyl-l,2,3,6-tetrahydropyridine and 4-methyl-5,6-dihydro- 
2H-pyran preferentially undergo hydrogen/metal-exchange at the nitrogen-distant and, 
respectively, oxygen-adjacent allylic methylene group. Strong amide bases convert 
5,6-dihydro-2#-pyrans into (Z)-pentadienols. The latter ring-opening reaction follows a 
concerted and not a stepwise pathway (E2 rather than Elcb-irrev, as a novel «common 
intermediate»-criterion reveals).

during chromatographic purification. On 
the other hand, we suspect the organome­
tallic intermediate 4 to be at equilibrium 
with an open-chain isomer 5l4]. Strong nu­
cleophiles such as 4 and 5 should cause the 
latter to polymerize. Actually, substantial 
amounts of tarry residues were obtained in 
each case.

polymers

Finally, 3.6-dihydro-2//-pyran was al­
ready known to be metalated preferentially 
at the oxygen-adjacent allylic position151. 
Its 4-methyl analogue was now found to 
behave in the same way, although it 
reacted much more sluggishly. Strong met- 
alating reagents such as butylpotassium161 
or tert-butyllithium171 are required to gen­
erate the intermediate 6. When trapped 
with chlorotrimethylsilane, 6 afforded 
43% of 4-methyl-2-trimethylsilyl-5,6-dihy- 
dro-2//-pyran as the sole product, while 
ethyl iodide gave rise to a 3:1-mixture of 
the regioisomers 2- and 4-ethyI-4-methyl- 
5,6-dihydro-2H-pyran (total yield 45%).

When 1-methyl-cyclohexene is treated 
consecutively with the butyllithium/potas- 
sium tert-butoxide («LICKOR») rea­
gent111 or trimethylsilylmethylpotassium 
(«KQ»)1'1 in hexane, fluorodimethoxy- 
borane121, and hydrogen peroxide, 1-cyclo- 
hexenyl-methanol is obtained as the main 
product (40-65%, depending on the reac­
tion conditions). Only trace amounts of 
two other regioisomers, 2-methyl-2-cyclo- 
hexenol and 3-methyl-2-cyclohexenol were 
identified (ca. 1.0% and 0.1%, respec­
tively)131.

When the structurally related 1,4-di- 
methyl-1,2,3,6-tetrahydropyridine was 
submitted to KQ-metalation and the inter­
mediate intercepted with deuterium chlo­
ride, methyl iodide or chloro­
trimethylsilane, no methyl substitution 
product was detected. The only volatile 
compounds that were isolated, besides 
some starting material, had the electro­
phile incorporated into the nitrogen-dis­
tant allylic methylene group: 1,4-dimethyl- 
3-[2H]-1,2,3,6-tetrahydropyridine (50 %), 
1,3,4-trimethyl-1,2,3,6-tetrahydropyridine 
(10%), and l,2-dimethyl-3-trimethylsilyl- 
1,2,3,6-tetrahydropyridine (25%).
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At temperatures above —40°C, inter­
mediate 6 undergoes a Wittig rearrange­
ment to afford the enolate 7 of (1-methyl- 
cyclopropyl)acetaldehyde. Like its lower 
homolog151, intermediate 6 does not pro­
duce any trace of a cyclopentenol deriva­
tive 8. In contrast to the latter case, how­
ever, the yield of rearranged product 7 is 
poor (16%). In addition, starting material 
(22%) is recovered after hydrolysis and 
ring opening products (35%; see below) as 
well as viscous polycondensates are iso­
lated.

Several factors may be responsible for 
the poor yields. All tetrahydropyridine de­
rivatives are labile compounds and consid­
erable losses of material were encountered
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Instead of deprotonating 4-methyl-5,6- 
dihydro-2H-pyran at the allylic «-posi­
tion, less polar organometallic reagents 
like ordinary butyllithium and notably 
lithium diisopropylamide in the presence 
of potassium tert-butoxide («LIDA- 
KOR»[8J) rather promote its ring-opening 
to give lithium (Z)-3-methyl-2,4-pentadie- 
nolate (10, R = CH3, R' = H) by concerted 
proton abstraction and CO-bond scission 
at the /?'- and a-position, respectively. The 
alternative step-wise mechanism can be 
ruled out: 6-ethyl- and 2-ethyl-4-methyl- 
3,6-dihydro-2ff-pyran lead to different 
products, a primary pentadienolate (10a) 
in the first, a secondary one (10b) in the 
second case (R = CH3, R' = C,H5). If the 
deprotonation at the ^'-position did pre­
cede CO scission, both precursors would 
give rise to the same organometallic inter­
mediate 9 (analogous to 4!) and hence to 
the same mixture of ring-opening prod­
ucts.

R

In conclusion, each member of the in­
vestigated series of three isoperiodic ana­
logues exhibits a different kind of reactiv­
ity towards metalating agents. The out­
come of the reaction with 1-methyl-cyclo- 
hexene as substrate may be considered as 
typical, methyl groups beeing more readily 
deprotonated than methylene groups[lbl. 
Moreover, the allylpotassium compound 1 
is thermodynamically roughly as stable as 
isomer 2 and significantly more stable 
than 3, since the destabilizing effect of 
alkyl groups R attached to allyl 
anionoids increases in this order: 
H < R < R < R Pl ^-^endo ^ -^middle exo •

With 1,4-dimethyl-1,2,3,6-tetrahydro- 
pyridine and 4-methyl-3,6-dihydro-2//- 
pyran as substrates hetero-atom effects be­
come dominant. Although it is difficult to 
evaluate how nitrogen and oxygen atoms 
may affect the excess electron-density at 
neighboring carbon atoms1101, we assume 
this interaction to be less important than 
the complexation of the metal M (K or Li) 
by the nitrogen or the (particularly power­
ful) oxygen lone pairs. In our view, it is this 
anchimeric assistance that directs the at­
tack of the metalating reagent to the P'- 
position (transition state 11) and, respec­
tively, a-position (transition state 12).

Typical working procedure: A solution of 
11.1 g (10.0 mmol) of l,4-dimethyl-l,2,3,6- 
tetrahydropyridine1’11 and 10 mmol tri­
methylsilylmethylpotassium1121 in 20 mL 
tetrahydrofuran was kept at —75 °C for 
25 h before 1.30 g (12.0 mmol) of chloro­
trimethylsilane were added. When the mix­
ture had reached room temperature, the 
solvent was evaporated at 0 °C and the resi­
due thoroughly extracted with pentane. 
After purification by rapid chromato­
graphy under inert gas on alumina and
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bulb-to-bulb («Kugelrohr») distillation, 
0.46 g (25%) of l,4-dimethyl-3-trimethyl- 
silyl-l,2,3,6-tetrahydropyridine were ob­
tained; b.p. 71-73°C/12 mmHg (giving 
correct elemental analyses and 360 MHz 
’H-NMR spectrum).
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