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SYNTHESIS OF 3-BROMO-6-ETHENYLTETRAHYDRO-2,2,6-TRIMETHYL-2H-PYRAN
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Department of Chemistry, Brown University
Providence, RI 02912

Abstract: N-Phenylselenophthalimide cyclization of bromohydrins gives exclusively pyran derivatives.
These derivatives are then elaborated into the title compound (1), a possible analog of the Aplysia pyranoids.

Aplysia pyranoids A and B (2 and 3 respectively, Fig 1) were isolated from Aplysia kurodai .1 They both
exhibit cytotoxicities against Vero, MDCK and B¢ cells.! We have been working on the total syntheses of both
2 and 3. During these studies we developed a short and efficient route to the bromo-pyran ring system.

Although there are reports of methods for constructing bromo-pyrans, the yields are moderate or the
method almost always effects concomitant formation of the furan ring.2 We wish to report a short and efficient
method for constructing a bromo-pyran ring without formation of the furan ring, and subsequent elaboration to the
title compound (1) (a possible analog of the Aplysia pyranoids) in fairly good yields.

N-Bromosuccinimide bromination of geraniol (4) or geraniol acetate (5) gives the corresponding
bromohydrins 6 and 7 (Scheme 1). Cyclization of the bromohydrins is achieved with N-phenylselenophthalimide
(N-PSP).3 Other electrophilic Se reagents such as phenylselenenyl chloride or phenylselenenyl bromide do not
give any reaction under the conditions specified in Scheme 1. The mild conditions for the cyclization are
important due to the very sensitive nature of 6 and 7 and the relative instability of N-PSP. Thus in the cyclization
step, if one adds 1 eq of N-PSP all at once, the reaction stops after 8 hours and some starting bromohydrin is
recovered. This factor can be eliminated by using 1.4 eq of N-PSP under strictly anhydrous conditions. A typical
procedure is as follows: a catalytic amount of pyridinium p-toluenesulfonate was added at -780 C to a solution of
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the bromohydrin in methylene chloride under a stream of dry nitrogen. Subsequently 1.4 eq of N-PSP was added
and the mixture stirred at the same temperature for 2 hours. The cold bath was removed and replaced with an ice
bath and the reaction mixture stirred for a further 6 hours with the ice bath temperature gradually rising to room
temperature, The solid was filtered away and the filtrate purified by flash chromatography to give a diastereomeric
mixture of the bromo-pyrans (8 or 9).
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Scheme 1

Reagents and conditions: a) NBS / DME /H20, 00C, 2 hrs; b) N-PSP, PPTS (cat. amt), CH2Cl2, -78°C to 1t 8 hrs; ¢) Ac20
/ Pyr, DMAP, 0°C to rt 2 hrs; d) aq NaOH, MeOH, 1t 1 hr.

The bromo-selenyl alcohol 8a separated from a mixture of diastereomeric alcohols 8 by fractional
crystallization in a 1 : 5 ethyl acetate/hexane solution. X-ray diffraction analysis proved that the crystalline isomer
8a, has the stereochemistry shown below.4 This product has the same relative stereochemistry as the natural
product 3.
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Having obtained the bromo-pyran it is necessary to transform the alcohol functionality into a chloride.
Several methods (Scheme 2) were tried but none gave us the desired chloride. In all cases the bromo-pyran
1 bearing a terminal olefin was isolated as the major product. One possible explanation may be that the
alcohol is transformed to the chloride, then an elimination whose net result is a reverse addition of
phenylselenenyl chloride to a double bond occurs. This sequence yields the terminal olefin.8
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Scheme 2

The exclusive formation of the bromo-pyran ring during the mild cyclization step is noteworthy, We
feel that this cyclization procedure is generally applicable to derivatives of the bromohydrins 6 and 7 to give
exclusively the bromo-pyran ring. Preliminary results in our laboratory indicate that the dibromo pyran
derivative 11 has been isolated utilizing this procedure on the dibromo alcohol 10. With this dibromo pyran
we can now elaborate the side chain to complete our total synthesis of Aplysia pyranoid A and B.
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