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Abstract: A general and efficient methodology has been developed for the synthesis of
substituted cyclohexenol system with conjugated bis-exocyclic diene via Pd-catalyzed
intramolecular 6-exo-dig cyclization of ‘ene-yne’ moiety. This method is straight forward and
high yielding.

Poly-ene-substituted cyclohexenol moiety has been found as a useful scaffold for the

construction of numerous naturally occurring and biologically active molecules (Figure 1).
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Figure 1: Natural products containing polyene substituted cyclohexenols

Vitamin D attracts much attention due to the unique specificity and selectivity of their formation
in vivo, as well as their bioactivity and the therapeutic properties. Bicyclic sesquiterpenes
containing isocyano, isothiocyanate are secondary metabolites isolated from sponges of the
genus Axinyssa. Biological activities such as antihelmintic, antimicrobial, and cytotoxic

properties have been ascribed to these nitrogen containing sesquiterpenes®. Kellermanoldione,
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containing cyclohexanol moiety with exocyclic double bond, is a labdane diterpene isolated from
Brickellia kellermanii Grenm, a shrub which is reported to have potent antidiarrhetic properties

and is used in Mexican folk medicine®.

Rhodium- and Palladium-catalysed formation of six-membered ring with conjugated mono- and

bis-exocyclic diene was reported by Grigg and coworkers (Scheme 1)*.
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Scheme 1: Synthesis of conjugated 6-membered bis-exocyclic dienes

Mascarefias and coworkers synthesized bis-exocyclic conjugated diene system of vitamin D r
synthons by palladium-catalyzed intramolecular cyclization of the (Z)-iodoalkene resulting
from the stereoselective hydrometallation-iodinolysis of propargylic alcohol (Scheme 2)°.
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Scheme 2: Synthesis of bis-exocyclic conjugated diene system of vitamin D ring A synthons

On the basis of our previous studies on the Pd catalyzed cyclization of substrates derived from f-
bromovinyl aldehydes®3!, here we planned to develop a new route to cyclohexenol skeleton with
conjugated diene by exploiting intramolecular Heck cyclization starting from a novel substrate
(Scheme 3).
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Scheme 3: Disconnection approach from cyclohexenol to bromo-vinyl aldehyde

Results and Discussion:
The convergent method involved the preparation of the precursors (3a-3j) which were

synthesized from g-bromovinyl aldehydes as per Scheme 4.
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Scheme 4: Preparation of 2-bromo-8-phenyl-octa-1,5-diene-7-yn-4-ol

The precursors were synthesized in good to excellent yield by Sonogashira coupling5 of f-
bromovinylaldehydes with ethynyl benzene using PdCI2(PPh3)2 (2 mol%) and Cul (1 mol%) as
catalyst in Et3N as solvent at 50 °C for 6-7 hr. followed by Sn (1.5 mmol) mediated allylation6
with 2,3-dibromo propene (3 mmol) in Et20:H20 (3:1) medium to afford the precursor 2-Bromo-
8-phenyl-octa-1,5-diene-7-yn-4-ol (3a-3j) in good (85-90%) yield (Scheme 1.42). The Heck
precursors on treatment with Pd(OAc)2 (5 mol %), PPh3 (0.5 mmol) and HCOONa (1.0 mmol)
in DMF at 80 °C yielded 4-benzylidene- 5-methylene-cyclohex-2-enol (4a-4j) as the only
isolable product.
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Scheme 5: Heck cyclization of 2-bromo-8-phenyl-octa-1,5-diene-7-yn-4-ol

Stereoselectively only one isomer was isolated. However stereochemistry of the product was

rigorously established and also based on the mechanism of palladium-catalyzed-exo-dig

cyclization® followed by trapping of cyclopalladium intermediate with the hydride, the

stereochemistry of product is expected to be the more stable E-isomer as shown in Scheme 633 3,

Several applications and usefulness have been cited in recent publications ranging from natural

product derivation to biomedical applications®® 7353,
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Scheme 6: Mechanism of Pd-catalyzed exo-dig cyclization



With this strategy a number of 6-membered bis-exocyclic dienes were synthesized (Table 1)
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Conclusion:

In short, we have outlined an important synthetic protocol for the construction of 6- membered
ring via Pd-catalyzed intramolecular 6-exo-dig cyclization of ‘ene-yne’ moiety. The developed
method is simple, straight forward and high yielding. The formed cyclohexenol system with

conjugated bis-exocyclic diene can be taken as an effective Diels-Alder precursor.
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