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or Halogen at the
1dary or Tertiary Propargylic Stereogenic Center by
Hydrolysis ‘and Halogenolysis of Optically Active
Allenyltitaniums Having Axial Chirality
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The hydrolysis and halogenolysis of optically active allenyltitaniums, generated by the reaction of a Ti(O-
i-Pr)4 / 2 i-PrMgCl reagent with optically actlve propargyl alcohol derivatives, procccd ina rcgloselectlve way
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alkynes having 2H or Cl at the stereogenic propargylic center. © 1998 Elsevier Science Ltd. All rights reserved.

reagent with optically active pr opargyl lcohol dcr1vat1ves proceeds w1th excelle t h1ral

transfer to provide optically active alle
secondary propargyl phosphate 1 (96.7% e.e.) and tertiary propargyl carbonate 2 (6"
e.e.) proceeded respectively with more than 97% chiral transfer, providing the

corresponding di- or tri-substituted allenyltitaniums 3 (94% e.e.) and 4 (85% e.e.). (Scheme
1).
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Scheme 1

We have shown the utility of allenyltitaniums thus obtained by preparation of optically
active homopropargyl alcohols by their reaction with aldehydes. 1 The reaction of
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allenyltitaniums with electrophiles other than carbonyl compounds2 and imines,3 however,
has scarcely been reported;4 the paucity of relevant data is probably due to the fact that the
allenyltitaniums have been usually prepared by transmetallation reaction using the
corresponding organolithium compounds, and it is considered that this method offers no
definite synthetical advantage in carrying out the reaction after transmetallation to titanium.
However, the ﬁndmg of a direct and easy access to optically active allenyltitaniums alters the
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the reaction might provide significant information on the mechanism o
cleavage of the titanium-carbon bond. Herein reported are the results of the
halogenolysis of optically active allenyltitaniums.

Firstly, we investigated the hydrolysis of 4 (85% e.e.) by treatment with a large excess
of H20 at -780 C~0 OC which afforded the alkyne § in 93% yield (Scheme 2). The e.e.
value and absolute configuration of 5 thus obtained were confirmed by GLC analysis using a
chiral column after converting into 2,6-dimethylheptanoic acid (6) by treatment with NalO4
in the presence of Rn(“l’z5 and comparison with the authentic (_R) 6 prepared from (R)-(+)-
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hydrolysis and

citronellal according to the procedure shown in Scheme 3.6 It was found that 5 had an (R)
configuration and the e.e. value was 82% e.e. whic 'ndicated that the hydrolysis of 4

i
proceeded with a very high degree of chiral transfer of 94%. The regio- and srereocnemlcai
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outcome of the reaction can be explained by assuming that the hydrolysis of titanium-c arbon

proceeds through the coordination of the H2O to the titanium and the follo

owing elec
cleavage via an SE2'-type reaction as shown in Scheme 2. With this result in hand, we
carried out the deuterolysis of 4 which afforded optically active alkyne 78 containing 2H at
the tertiary propargylic stereogenic center (Scheme 2). The deuterolysis of 3 also provided

87% yield of the chiral alkyne 8 (88% e.e.)? having 2H at the secondary propargylic center



e} - a n . Y ol P I'nd 1 1 . 1 1 21 1 £ .1 a® ~ a
(Scheme 4),10 the configuration of which is based on the analogy of the reactions of 4
providing 5 and 7.
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Scheme 4

In summary, a one-pot method for synthesizing optically active alkynes having a

stereogenic propargylic center from readily available propargylic alcohol derivatives has
been develoned which nrn{‘egde with a verv hich degree of chiral t "ap_s-e,r,ll,lz Noteworthy
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r developed require multi-step transformation. W
that the present method might allow the synthesis of alkynes having 3H at the stereogenic
propargylic center by workup with 3H20.
Halogenolysis of optically active aiienyititaniums also proceeds with a hig'n to excellent
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degree of chiral transfer to provide optically active propargylic halides. Thus, the reaction
of 3 with Br2 (1.5 equiv., -78 0C~0 ©9C) proceeded with 94% chiral transfer to provide

opncauy active seconaary propargyuc bromide 9 (Scheme 5). The e.e. value of 9 was
determined by a chiral GLC analysis and the absolute configuration was confirmed to be (S)
tal. al y VRIS, S 1A. RS RO P PRSP | PO - S PP 3.
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by comparing with the authentic compound.
propargylic chlonde 10 (73% e.e.)15,16 was obtained from
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nalogenmysw pro ceeds according to the mechanism shown in Sc}*eme which involves the
generation of a halogenium cation intermediate and the following SE2'-anti-type
halodemetallation reaction.18 We have now succeeded in developing an efficient access to
optically active prﬁparg" halides. Especially noteworthy is the eaS" entry to optically active
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In summary, we have developed a highly efficient one—pot method for synthes1zmg
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optically active alkynes navmg ZH or halogen at the secondary or tertiary propargylic
stereogenic center from readily available propargyl alcohol derivatives. The stereochemical



outcome obtained here provides important information for elucidation of the mechanism of
hydrolysis and halogenolysis of allenyltitaniums.
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