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Abstract:

Highly reactive titanium imido complexes have been generated by the reaction of primary amines with
monocyclopentadienyl titanium (IV) complexes. These transient imido complexes have been trapped
via intramolecular [2 + 2] cycloadditions with tethered alkynyl moieties. This transformation has been
used to prepare a variety of representative heterocycles via catalytic (CpTiCI3 mediated] and
stoichiometric [CpTi(CH3)2CI mediated] annulations of alkynylamines.

Additionally, the azatitanetines generated in stoichiometric [2+2] imido-alkyne cycloadditions have
been shown to engage nucleophiles in subsequent bond-forming reactions.

The utility of these new methods in natural products synthesis was shown by their use in concise total
syntheses of (+)-monomorine I and (+)-preussin.
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ABSTRACT

Highly reactive titanium imido cemplexes have been
generated by the reaction of primary amines with
monocyclopentadienyl titanium (IV) complexes. These
transient imido complexes have been trapped via
intramolecular [2 + 27 cycloaddltlons with tethered alkynyl
moieties. This transformation has been used to prepare a
variety of representative heterocycles- via catalytic
[CpTicl, mediated] and stoichiometric TCpTi(CH,),Cl mediated]
annulations of alkynylamines.

Additionally, the azatitanetines generated in |
stoichiometric [2 + 2] 1m1do—a1kyne cycloadditions have been
shown to engage nucleophiles in subseguent bond~-forming
reactions.

The utility of these new methods in natural products
synthesis was shown by their use in conc¢ise total syntheses
of (+)-monomor1ne I and (+)—preu551n,
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isolable product of this reaction was ceftainly coﬁ;istent
with the proposed mechanism.

"Bergman” had noted that azazirconetines were intensely
colored, presumably due to charge transfer from the azaéllyl
moiety to the empty orbit;l on the formally l16-electron
zirconium center. As the titaniuh in'azatitanetiné 13 Qould
be expected to be even more electron deficient, we were not
surprised when amine addition in our.pilot expefimentf
induced formation of é deep burgundy color.

In a_sef of experiments designedlto closély pérallél
those of Bergman®?, amiﬁe.B was added to preformed solutions
of C.pTi(CHs)-ZCF'6 and CpTi(CHQ?OCHf’ (Scheme 12). It Qas
antiqipated that azatitanetine 13 would_be generated By g
elimination of two equivalents of methéne and subsequent -

[2 + 2] cycloaddition. ' Indeed; both dimethyltitaniuﬁ“
complexes were found to be suitable precursérs to 13.
Addition of aﬁiné 3 to the solution of CpTi(CH.).,Cl was

- accompanied by immediate evolution of meth;né” and
formation of a déep bﬁrgundy color; It is theworfhy that
these transformations ﬁere éomplete in 1esé thén.two hoﬁré
at 55.°C. éy way of comparison, reaction oflamine 3 with
(thrkCHahggives less than 10 % convergion to A'-pyrroline 4
.after 24 h at ‘80 °C. Although this rateldifferential was
initially‘aftributed'to a ﬁore reactive imido complex being
kéeneratea in our process, ﬁe have since determined that the

reactivity difference in this case was due to a slow initial
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