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Abstract: Synthesisof two retinoidsin whichthe 9,13-dicis double bonds
werelockedin cycloalkeneor thiophenewasdescribed.Thekeystepwas
carbonylationof vinyl bromide 9 and 16 withcarbon monoxidein the
presenceof Pd(PPh3)4.@1997 Elsevier Science Ltd.

Retinoidsare naturaland syntheticanalogsof VitaminA . Becauseof their far rangingbiological

effects,retinoidshave foundclinicalapplicationsin dermatology,oncologyand showpromisein other

diverse therapeutic areas including arthritis, dyslipidemias,and the prevention of HIV-induced

Iymphopenia.Cumulativeevidencehas indicatedthat retinoidsmay exert their functionsby regulating

geneexpressionmediatedby two classesof nuclearreceptors: the retinoicacidreceptorfamily(RAR)‘

and the retinoidX receptorfamily( RXR)2. The physiologicalhormonesfor the RAR and RXR are

proposedto be all-frans-retinoicacid (RA) and 9-cis -retinoicacid (9-cis RA) respectively.However,

9-cis RA can bind to and transcriptionallyactivates the RAR as well 3. Unfortunately, use of the

retinoidsis associatedwitha numberof significantsideeffects andthereforewidespreadclinicaluse of

retinoidsis severelylimited . In view of the related, but clearly distinct, nature of these receptors,

Iigandswhich are selective for the RAR or RXR familywouldprovidethe capacityfor independent

controlof the physiologicprocessesmediatedby the RARor RXR and fiuther offer the possibilityof

improvedtherapeuticindicesandreducedtoxicity4.Recently,identificationof 9,13-dicis-retinoicacidas

a majorplasmametabolizeof 9-cis-R4 has beenreported5.In orderto investigatethe fi.mctionof 9,13-

dicisRA and obtainthe selectivesubstancesfor RXRor IWR receptor,we wereintermtedin designing

andpreparingcompounds1 and 2 in whichthe 9-cis and 13-cisdoublebondare lockedin cyclohexene

or thiopheneandcyclopentenerespectively.
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Bromide3 (Scheme1) , preparedin 85Y0yield by reactionof o-bromotoluenewith 2,5-dichloro-2,5-

dimethylhexanein the presenceof aluminumchloride,wasusedas the startingmaterialfor the synthesis

of 1. Bromide 3 was treated with tert-butyl lithium at -78°C, followed by zinc chloride at room

temperature to give the orgattozinc compound, which is in turn reacted with ethyl 2-

trifluoromethanesulfonyloxycyclohexene-l-ylcarboxylate46 underpalladiutn(0)catalysis7to give ester

5 in 85%yield.This is the first exampleof palladium-catalyzedcross-couplingof 2-carboethoxyenol

triflatewithan arylzinc compound.Lithiumalmmm“ “urnhydridereductionof the ester5 to the alcohol6,

followed by reaction with triphenylphosphinehydrogen bromide in dried methanol afforded the

phosphonimnsalt 7 quantitatively.Wittigolefinationofphosphoniumsalt7 witb 2-bromocyclopentene-

l-ylaldehyde8 s in dried dichloromethanein the presenceof potassiumtert-butoxidegave the single

trans isomervinylbromide9 in 94Y0yield. The (runs isomerwasdeterminated by the couplingconstant

of two vinyl protons (JH,H=16.0 Hz). Carbonylationof the unstable vinyl bromide 9 with carbon

monoxidein DMFunderpalladium(0)catalysis9at 85°Caffordedmethylcarboxylate10 in 76Y0yield.

Theester10wascleanlysaponifiedto the 9,13-dicis-blockedacid 1’O.

Scheme1.
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We then turned our attentionto the synthesisof 2(Scheme2) . Our initial approachto the key

intermediate13bythe cross-couplingof the correspondingorganozinccompoundof arylbromide3 with

methyl3-bromo-2-thiophenecarboxylate12” underpalladium(0) or nickel(0)catalysis‘2failedand the

compound12 was recovered.Therefore, an alternativeroutewas adoptedfor preparationof 13. Aryl

bromide3 was reacted with t-butyllithium,followedby the addition of triisopropylborateand then

hydrolysisto a boronicacid 11in 75~0yield.TheSuzukicross-coupling‘3of boronicacid 11with 12in

the presenceof Pd(PPh3)4gavethe ester 13 in 98’Yoyield.Thenthe methodologyusedin Scheme1 was

extentedto the preparationof 2. Thus,in an analogousmatmer,phosphoniumsalt 15waspreparedfrom

13.However,Wittig-olefinationof phosphoniumsalt 15 with 8 affordedthe mixtureof vinylbromide

16 in a ratioof trans:cis of 8:5 (as determinedby ‘H NMR).Themixedvinylbromide16 couldnot be

separatedby column chromatographyand used directly in carbonylation. The mixed ester 17 was

hydrolyzedto givea solidwhichafter recrystallizationhorn absoluteethylalcoholto affordthe desired

acid2’4.

Scheme2.
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g) aq.KOH,MeOH, reflox thenHC1,Recrystallizedtiom ethylalcohol

The successful approach described herein, enabled us to synthesi= a number of analoguesrelated

to 1 and 2. The structure-activityrelationshipsof these derivativesand their abilityto transactivate

RARor RXRselectivelywill be reportedin a futurepublication.
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