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CATALYTIC ASYMMETRIC CROTYLATION: METHOD DEVELOPMENT AND
APPLICATION IN TOTAL SYNTHESIS

P. S . , @ A.HhoertiRradillos M. A. KabeshoyS. A. Shipilovskikh A. E.Rubtsoy and
A. V. Malkov

Loughborough University, Loughborough, LE11 3TU, UK; Perm State University, Russia
e-mail: a.malkov@Iboro.ac.uk

Secondary metabolitds4 isolated frommarine soft coralPseudopterogorgia elisabethae
exhibit a wide range of useful biological pegties, which include antubercular, anti
inflammatory, antimicrobial and analgesic activities [1]. The analgesic propertisa@gor to
industry standards such as Indomethaés a result, partially purifiedorgonian extracts are
used in commeral skin care products [2].

(6]
HO
H H
(6]
l |
1 2 3 4
(+)-Erogorgiaene  (+)-Elisabethadione ( )-Elisapterosin B ( )-Colombiasin A Pseudopterosin A-D

aglycone

Herein, we present a novel general strategy for a scalable enantioselective total synthesis
of diterpenesl and 2. Synthetically, a major challenge associated with the synthesis of these
compounds is the control of the thretersocentres. Our principal strategy is based on the
asymmetric crotylation of cinnamype aldehydelO with Z-crotyltrichlorosilane9 to produce
homoallylic alcohol8 with a set of stereogenic centers that will be used to control the
stereochemistry ofxy-Cope rearrangemer8 ¥ 7) and the subsequent transformations towards
the advanced intermediae Development of the asymmetric crotylation methmzmpletion of
the total synthesis ofi)-elisabethadione andi)erogorgiaeneand preliminary biological
evaluation of these coropndswill be discussed in detail.

cationic cyclisation

Anionic
oxy-Cope

= OH
= AN \O g S|C|3 N SN
Rn_\ | ——— Rn_\ |
10 Cat* 8
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USING RING STRAIN TO CONQUER TRANSANNULAR STRAIN: SMALL RING -
TEMPLATED CYCLIZATION S EN ROUTE TO MEDIUM HETEROCYCLES

Marina RubinaPavel RyabchukAndrew EdwardsMichael Rubin

Department of Chemistryniversity of Kansas,
1251 Wescoe Hall Drive, Lawrence, B&845, USA
e-mail: mrubin@ku.edu

An efficient and highly diastereocenvergent reaction of bromocyclopropanes with various
nucleophiles have been developed in our laboratdlieq. This reaction involves a base
assisted dehydrohalogenation to produceighly reactive cyclopropene intermediate, which
undergoes subsequent nucleophilic addition across the strained C=C bond. Different
intramolecular modes of this reaction will be presented. Possibilities for assembly of
heterocyclic scaffolds with variousing sizes, including enantiomerically pure medium
heterocycles, will be demonstrated. The mechanism and the factors responsible for the higl
diastereoselectivity of this transformation will be discussed.

o O
/_/ Ph
Me
e
o N/\) Ph
H
t-BuOK/ 5-membered
) t-BUOK/
15-membered WSO g /

»L Nu
(@]

N (]
o R— B . HN
@(_ KOH/THF >'w ' t-BUOK/ITHF R Me
] —
18-crown-6 (cat) R

o Base/THF R"* 0
8-membered t-BuOK/ 7-10-membered
t-BuOK/ THF
DMSO
Ar Me R
H —0/? k’o‘lq
N
H ‘R R
(@) 8-membered

8-9-membered
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sdlsOdzO( 1 V) o otHdsdE ©OMsetsttj COF o odH] H(
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[1] D.N. Laikov, Yu.A. Ustynyuk PRIRODA-04: a quantunthemical program suite. New
possiblein the study of molecular systems with thpplication of parallel computingRuss.
Chem. Bull.Jnt. Ed.2005 54 (3), 820-826.

[2] D.N. Laikov. A new class of atom basis functions for accurate electronic structure
calculationsof moleculesChemical Physics Letter2005 416, 116-120.
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