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Abstrnetr Several functionalired diolefins cyclize to hydroazulenes (among others) via olefin metathesis 
with CHsRe@. These conversions are mgiosel~tive and occur with high diastemoselectivity. 

The heterogeneous catalyst system methyltrioxorhemum 0) on sillca gelkhuninum oxide as a carrier was 
developed by Hemnann et al. It presents itself as well-suited for the intermolecular olefln metathesis of various 
flmuionaltaed OleEns. 1 

We were interested in testing oletln metathesis in connection with an MT0 catalyst as a method for the 

preparation of functionallr.ed perhydroazulenes. These ring systems occur in many natural products. which are also of 

pharmacological interest. 
Starting with 1,3-cyclopentanedione derivatives, different perhydroazulene precursors are easily obtained via 

standard reactions such as the vhrylogous ester trick, Birch reduction, or a-alkylation. The ally1 and homoallyl chains 
of the precursors (t e. 3,6,9) could then be cyclized by olefin metathesis reaction with MT0 giving rise to the 
hydroazuleneringsystem. 

a) KOH, H20. CH#HCH2Br b) EtOH, pTosOH, benzene c) CH2=CHCH2CH$bQBr, EtzO, then HsO+ 
d ) liq. NH3. Li. t-BuOH, then Hz0 e) M’KM(Si~. AlgO3), 1,1,2-uichlorotrifiuomethane, CHzCl2 f) KH. THF, 
CH&HCH2Br g) MeOH. p-TosOH. benzene h) LDA. THF, CH&IHCH2Br 2 

lhepcursom3.6and9cyclizeddtastemom lecttvely to hydroazulenes with satisfactory to very good yieMs. 
lhes&eo&misuyofthepmcumom 3.6 and hydroazulenes 4.7 was determlned by NOE - experimems3 These 
successful cyclizations show that inlramolecular metame& s reactions of huxttonallred oletlns using MT0 as catalyst 
are possible and highly useful for tha pmpration of hydrorwleneg 

Further, we were interested In whether other functionalittes are tolerated by the catalyst and which other ring 

sires could be achieved In order to examine thts topic 1.8-nonadiene-5-01 4 protected as a silyl ether was subjected to 
the conditions of the metathesis. This compound as well as an analagous lJ-octadiene 5 derivative were cyclizable 
with moderate to good yields. 
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11 II= 1.12 n= 2 13 n=l, 14 n= 2 

llE successful cyclizatton of precursors 11 and 12 shows that silylethers are also tolerated in diolefhu for the 
preparation of timctlonalized six and seven-membered rings. 1.7-Gctadiene could be quantttatively transformed with 
visible release of etkne gas into cyclohexene and in trace amounts to tbe dimer cyclmne. 

In addition, macrocyclic lactone 16 wm easily obtainable via the olefin metathesis of 
10dodece&cacid-5-heptenylester 15 using MT0 as catalyst, shown in the scheme below. For this reaction methyl- 
substituted double bonds were necessary in order to prevent isomerizadon of the double bonds during metathesis. 
Hydrogenabon of this lactone afforded the natural product Exaltolld. Previously, lactone 16 was synthesized by 
Villemin &tough metatheak of a similar precursor. 6 

Cyclization yields (isolated). 

substrate Product Solvent 
3 4 cH2u2 
3 4 
6 7 

CHzClz, TlE a 
CH2Cl2 TIE - -. 

6 7 CH2c12, l-l-E 
9 10 ~P2, l-i-E 
11 13 CH2a2 
12 14 CH2Q2 
12 14 CH2a2. TI’G 
1.5 16 CH2a2 

a 1,1,2-hichlorot 

Mel% cat 
18 
8 

:5 
13 
6 
4 
13 
16 

conditions 

t!i. 
ren. 
RT 
refl. 
RT 
RT 
RT 
RT 

Yield [%I 
51 
80 

$ 
67 
57 
30 
79 
35 
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