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ABSTRACT. The stepwise A&-reaction of dicobalt hexacarbonyl complexes of conjugated enynes 
has been extended to include unsaturated electrophiles and nucleophiles to produce products with 
an orientation conducive to a subsequent conversion into polycyclic compounds via an intramolecular 
Khand-Pauson type reaction. 

A promising entry into polycyclic systems is an intramolecular variation of the Khand-Pauson type 

reaction’l’ as presented in a general form in Scheme 1. Presently the usefulness of this potential route is 

limited by the availability of the starting substrates of type A as well as an optimum method for effecting 

the conversion of A to B. 
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Earlier we described a stepwise AdE-reaction of dicobalt hexacarbonyl (DCHC) complexes of conjugated 

enynes3 that permits an independent variation of the nature of the electrophile (E) and nucleophile (Nu) 

that is added to the alkene unit of the starting enyne. 

This sequence may be applied in principle to the synthesis of the desired substrates (A) (Scheme 1) by 

using: (a) unsaturated nucleophiles (Nu,,.,~) in step 2 or, (b) unsaturated electrophiles (Eunsat) in step 1 

(see Scheme 2). In the present work, successful examples of both of these approaches are presented4. 

(a) Nuunaat. Ally1 alcohol was used as a model nucleophile in thii variant. Thus acylation of the DCHC 

complex of cyclohexenylacetylene (1) with isovaleryl tetrafluoroborate (2a3”), with a subsequent work-up 

of the carbenium ion intermediate (CI) with ally1 alcohol, gave the anticipated adduct 9a in a 71% yield. 

Thermal cyclization under normal conditions aa lead to the formation of the tricyclic product 4a in a 45% 

yield. Likewise, 1 was transformed into 3b (69%) and finally into 4b (31%)6*e. With the DCHC complex of 

cyclopentenylacetylene the corresponding tricyclic products 5a and 5b were formed in 43% and 43% yields, 

respectively51’. 

I Cl 3a.b 

4a,b Sa,b 

(b) JLnsat . The viability of thii approach was examined by the synthesis of 8 via the acylation of the 

DCHC Complex of vinylacetylene 6 with E-crotonyl tetrafluoroborate 7 and a subsequent quenching with 

3c methanol (98% yield) . Unfortunately, all attempts at cyclization of 8 under a range of different thermolysis 

conditions did not lead to the desired resulta. 

Therefore, 8 was further transformed by reaction with MeMgI into a mixture of stereoisomers of the 

tertiary alcohols 9a,b (combined yield of 55%)) which could be separated by chromatography over SiOs into 

the individual isomers 9a and 9b. Although the structures of these alkenes appear ideally suited for an 

intramolecular cyclization of the Khand-Pauson typezr’, attempts to effect this reaction by thermolysis in 

solution (60“, 4h) into the expected bicyclic compound lOa, b (see below) led only to considerable tarring 
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and an insignificant quantity (5%) of product. 

In searching for a method for effecting the conversion 9 -+ 10 we unexpectedly discovered that the 

reaction sharply accelerates if it is carried out not in solution, but in an absorbed state on the surface 

of some adsorbent. Thus, warming 9s (0.3g,O.86 mmol) applied to SiOs (Silpearl, Czechoslavakia, 15 

ml) in a sealed ampoule (60“,3h) lead to the complete conversion of 9a into 4,6-dimethyl-6hydroxy-8- 

methoxybicyclo[3.3.O]oct-1-en-3-one (10~) as the major product9 which could be isolated in pure form (0.125 

g, 74%)5, mp 77-78”, by washing the adsorbent with ether, removal of the solvent, additional purifica- 

tion on SiOs and recrystallization (ether-hexane) lo. Under similar conditions 96 wa9 transformed into lob 

(40% yield, mp 109-llO”)‘l. The structures of the major products lOa and lob (and the corresponding 

configurations at C-4 and C-6 in 9a and 96) were unambigously established by X-ray analysis”. 
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The results presented in Schemes 3 - 5, graphically illustrate the synthetic possibilities generated by our 

route to the production of bicyclic compounds by an initial assemblage as indicated in Scheme 2 followed 

by a subsequent Khand-Pauson type of cyclisation (Scheme 1). 

It is important to notice that in the sequence of conversion 1 + 4 and 6 ---+ 10 the fragment correspond- 

ing to the original enyne served as a C4-component, in which in turn all four carbons were functionalized. 

In all of this the DCHC complex secures the protection of the triple bond, provides the stabilization for the 

CI, and, finally, serves as the reagent for the cyclization. 
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The possible ramifications of utilizing the two-step AdE-reaction of conjugated enynes for creating sub- 

strates useful in this reaction, as well as in related intramolecular cyclizations such as [4 + z], [2 + 2] and 

[2 + 2 + 2] cycloadditions, is presently being investigated. The potential of the unusually mild procedure for 

promoting the Khand-Pauson cyclization is discussed in the following paper. 
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