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Conjugated diene-group 4 metal (Ti or Zr) complexes, hereby = E _
depicted as the form af3-metalacyclopentenB representative of Q_M E:M v CM
the other possible structures and C (Figure 1), have been A B c D

generated from the corresponding dienes and a low-valent metalgigure 1. Conjugated diene-metal complexas-C and A%-metalacyclo-
species:2 While isomericA2-metalacyclopentend3 have found penteneD (M = metal).

broad and intensive use in organic synthédisuch applications

of the A3-isomerB are so far much less explorétive report herein
the generation and reactions of functionalized diene-titanium

Scheme 1. Construction of Multistereogenic Centers on the
Template of A3-Titanacyclopentene

alkoxide complexes, where the functional groups play a pivotal SiRg ;igg'riﬂ"g'g,’ ) SiR SiRg
role in the realization of unique synthetic transformations. +Bu0C (125equiv) | PBUOL nio-en H*(D") "B"O?C\ﬁ‘(m
Functionalized conjugated dien readily prepared by the N »2055(2:0% 2 N
titanium-mediated coupling of acetylerfesyas treated with a CeHis ' Cetha o ggn O
titanium(ll) alkoxide reagent, Ti(@-Pr),/2i-PrMgCl (1),27 at —50 oSt = s (o) (1 auiv) ® 24:)112) 88%
°C to generate titanacyclopenteBethe presence of which was RicHo | g0 by 74 2%
verified by the production of monoolefi (as a singleE-isomer) (08 equv)
or its deuterated counterpad, (with almost complete deuterium +BUOLD, _ fetts o |rBuoc ‘:/06“13 +BUOLC, - _ et
incorporation, ds= diastereoselectivity) after hydrolysis or deuter- R1X__SiRg ~—— RL_I_SiRq H17Cg X _ SiRs
iolysis (Scheme 1). Titanacycl8 underwent the addition to H OH H O—Ti(0--Pr); ‘F&;m HOH i
aldehydes in a highly regio- and stereoselective manner to give (6-9) ) (10a)51% ds ~95: 5
adducts6—9 involving a quaternary carbon certeand an E)- RsSi R! Product Yield _ds (10b)48% ds ~95: 5
olefin after heroytic workup. The shown relativg stereochemist.ry m:ig: g‘:H” :3:; e %7 ramanFlning  HAO0 :\=/CeH13
of representativda was unambiguously determined by derivati- MZZE“S}E).CCSHéK.:oH. g:)) glf 33170 xidation Hi7Cg X
zation? The MaSi group in the products could be desilylated in  ylsi — spr (©a) B1% 8812 HOH on (1) 62%
subsequent transformations (see Scheme 2), or thPh& group
in 7b was converted to a hydroxy group by the Tam&teming Scljeme 2. Asymmetric Induction to Multiple Centers via the
oxidatiort® to give 11 (Scheme 1¥. Chiral Template
More importantly, iodinolysis of oxatitanacyclégave iodides _
10as a 95:5 mixture ofivoisomers, which must reflect the diaster- éP(h) §gve CeHiCHO  EF ﬁgﬁ P _Fotis
eoselectivity of the step of aldehyde addition (93:7) rather than S 0 EGOTHE  HiCe s X, SiMes
that of the iodination stepThus, the iodination itself proceeded CoHhs (1:1) H OH i
with nearly complete stereoselagty to create three stereogenic 2 EI=H (13) 6o% (Snglojsomer
centers in one pofThe shown stereochemistry dbdawas verified asymmetric induction= 946
by derivatizatiorf:11 | (14) 48% (single isomer ’
Switching thetert-butyl ester of2 to a chiral auxiliary would sfterchromatography)
lead to asymmetric construction of multiple stereocenters (Scheme Dibal HO _:aceH‘s BUOK HO _saCsH‘s
2). Of several chiral substrates examifetiene126.12derived from - “‘7°8$S‘M93 VSO ”‘70*’%\%
(—)-8-phenylmenthol was found to be the most satisfactory one. "oyt H“(:)Hm%

The titanacycle froml2 reacted with an aldehyde to give adduct
13 with hlgh aSymmetriC induction as well as diastereoselectivity. regiose|ective addition of titanacycl@ to an aldehyde was again

The absolute configuration dBwas confirmed by derivatizatich.  yjaple, the diastereoselectivity between the alcoholic and quaternary
Removal of the chiral auxiliary with Dibal (td5), followed by carbons of the produc0 (i.e., 1,2-ds) considerably decreased as
desilylation with a bas& gave pure stereodefined dibb. Alter- compared to that of the open-chain products in Scheme 1. On the
natively, the stereoselective iodinolysis of the intermediate oxati- gther hand, the stereocontrol of the incoming aldehyde by the lactam
tanacycle as described in Scheme 1 created three consethitele  gypstituent R=i-Pr) was virtually perfect to giv@0b with very
centers to give optically active iodo alcoHt, which was isolated high 1,3-ds as shown in Schemé 3.

as a single isomer. While other functionalized dienegl and 22 in Figure 2

The titanacycle formation is also valid to cyclic dienes such as generated diene complexes as Welbnfunctionalize®3 and24,5

17, giving monoolefinsl9 after hydrolysis (Scheme 3). While the  haying an alkyl chain in place of the carbonyl group2obr 17,
t Department of Biological Information. did.not form the complexes. Besides these di(_enes, _the exposure of
* Department of Biomolecular Engineering. 2-siloxybutadiene®5 to 1 generated the desired diene-titanium
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