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INTRAMOLECULAR CYCLIZATION OF NEROL AND THE RELATED (Z)-ALLYLIC ALCOHOLS
BY MEANS OF T1C14-PhNHMe COMPLEX. SYNTHESIS OF NEZUKONE
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Abstract: Nerol is cyclized to terpinyl chloride or bromide in the presence of TiXg-PhNHMe
(1:1) complex in dichloromethane at -23 °C, while cyclization of (Z)-allylic alcohols
CH,=CR-CH,CH,CMe=CHCH,0H (R = H, Me, C1) produces seven-membered ring products in fair yields.

The previously reported reaction of diethyl neryl phosphate with organoaluminum reagents
of the type R,ATX (X = OR, NHR etc.) has led to the stereospecific synthesis of limonene and
similar cyclic terpenes.1 We wish to report a further development of this type of cyclization
technique which is more efficient and much simpler.

Addition of N-methylaniline (1.5 mmol) to a solution of TiX4 (X = C1 or Br, 1.5 mmol) in
dichloromethane at 0 °C gave a complex.2 Both the chloride and the bromide reacted smoothly
at -23 °C with nerol itself (1.0 mmol) providing terpinyl halides Ia and Ib,3 respectively,
in fair yields. In contrast to the previous organoaluminum reactions, terpinyl cation is thus
stabilized by halide ion-uptake rather than by proton-loss. Analogous treatment of geraniol
with each of the above complexes produced the respective geranyl hah'de4 11 quantitatively.

X

) X
OH TiXg-PhNHMe
CHoCTy
a: X = Cl Ia: 67%
b: X = Br R Ib: 60% 1

Reaction of nerol with TiC]4 alone afforded a complex mixture which did not contain Ia.
Apparently the presence of the amine was essential. A complex Tic14-2,2,6,6-tetfamethy]-
piperidine gave Ia in 65% yield, and VC14-PhNHMe (50%) and A1C13-PhNHMe (38%) were found to be
margina].5 Meanwhile, such halides as ZrC14, wc16 and SnC]4 gave no sign of cyclized products
with or without an amine.

Treatment of (Z)-allylic alcohols CH2=CR-CHZCH2-C(CH3)=CHCH20H (R = H, CH3, C1)6 with
the complex T1X4-PhNHMe produced seven-membered ring products carrying X on the R-substituted
carbon. The yields in Table I are satisfactory and this provides a novel route to cyclo-
heptenes, whereas the (E)-isomers gave the corresponding allylic hah‘des4 similarly to the
geraniol case.
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Table I: Seven-membered ring formation by means of TiX4-PhNHMe complexes

TiX4-PhNHMe

OH
CH2C]2
R
R X
R X Y(%)
H ¢l 65
H Br 56
Me cl 66
Cl Cl 182

a. The corresponding allylic chloride was obtained in a 54% yield.

The present method has provided us with a simple route to troponoid derivatives, which
has been exemplified by the synthesis of nezukone. The transformation of allylic alcohol III8
to cycloheptenyl chloride IV9 was easily performed in 60% yield by means of TiCl -PhNHMe
complex. None of the conceivable 5“2 typ$0react1ons worked at all with the C-Cl bond of
IV, which was always recovered unchanged. This difficulty was solved by trapping the
Grignard reagent derived from IV with Bu3SnC1 and successive oxidation by the Still's method
providing cycloheptenone V]2 (65%). Nezukone was obtained by simple bromination-debromination
procedure (60%).13’]4

11

OH TiC14-PhNHMe 1) Mg o
CHoC19 2) n-BusSnC1
—_— =
SnBu
Finally, an extremely selective synthesis of 1imonene has been achieved.ls’16 Treatment
of VIa]7 and VIc]8

with TiC14-PhNHMe complex has given limonene exclusively in good yields.
The new method is superior to the previously reported one using organoaluminum reagent]d as
far as the cyclization yield and selectivity are concer‘ned.19
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X
OR R
X
VI S
X R Reagent Yield of VII(%)
Vlia S'iMe3 H T1'C14-PhNHMe/CH2C12 79
VIb SiMe3 COCH3 MeA](OCOCF3)2/hexane 298
Vic SnBu3 H T1'C'I4-PhNHMe/CH2C12 73
vid SnBu3 COCH3 MeA](OCOCF3)2/hexane 51

a. The polymeric products were obtained.
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Prepared from neryl acetate by the following sequence of the reactions: (1) allylic
oxidation, with Se02/Et0H, (2) PBr3/ether, (3) PhSNa/MeOH, (4) selective silylation with
sec~Buli (2 equiv) and $1Me,Cl, (5) Desulfurization with Li/EtNH,.

Prepared from neryl acetate as follows: (1) Se02/EtOH, (2) PBr3, (3) ﬂ-Bu3SnLi.
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