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Abstrmzt: gem-Chlorofluomcyclohcxonols 8 bearing o methyl and o p- tolylrulphinyl submhtmt have been 

obtained in optically pure form by radical cyciization of the corresponding halo-alksnrs 4. Reductive 

dechlorination of both (6R)- and (6S)-8 gave fluoroderivativc (6R)-9. which through functionoi group 

euomtione gave the hydiv&htoro- and trih+oqfbloro-cyciohe.mnedeAvotivee 12 and 1s. 

As psrt of our ongoiag program on the syatbesis of optically pure fluotinated heterccycles and catbocycks* we wete 
interested in pteparing selectively fluorinated highly hydroxylated cyclohexanes related to pseudo-sugats. Because of 
K&nmatiCmallwcmb~torhepstentsugats,tbosccompnmdrmayaasssubmatw forspaAficutayoXsaudtbuscxhibit 
intaeaingbiologicrl~3.Rceentywereportcdonthesynmesisofafewgmr-diflurmcydohcxmes.isoluedin~y 
pan f&m’. aad of some 2,4-disubsdtuted-3,3-dii~dmfomns5, obtakd by intnmoleculat ttqpit~ of difiuomalkyl 
mdicals generated through the ttibutyltin hydride method respectively Tom 1 -chloro- 1,l -difluorohept-6-en-2-olo and ally1 

ahersofl-chloro-l,l-dinnoropropsn-2-ols.~~asulphinyl~asaehiralawiliary. 
We thought that 1.1 -dichloto- 1 -fluoro olefins 4 could be prepated and transformed into chlorofluomcycMexaue 

derivatives 8 thmugh the same mdical-m&Mated cyclization procuhue. A wide range of optically active fluokated products 
wouldarkfmmtboaevematile&zmedksbypmperlyelabo&ngtbedif%mtfhztioaalities. 

httbcptesentpapcrwetqnntptelit&atynwltpolltbcsllbject.Theopen-cbain~ 4bavebeatqntkakdfttaa 
(lR)-menthyl sulpbinate (l), pent-I-en-5-yl magnesium bromide (2) and ethyl dichlotoflnomacente (3) through a teaction 
sequemXaln?adydcsctibcdfotsimilsrptoducm*(scheme1). 

Scheme 1 

at the hydroxy-boating catbow have been established through ‘H NMR analyses of the esters of the corresponding thio 
de&at&u 5 with (R)- and (S)-pkny@ropiotlic acids’. 

(2$3S&)-4 Was submitted to radical promoted cyclization with ttibutyltin hydride and az&isisobutytonittile in 
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oxygen-free b-c’. The required energy for bond breaking was supplied by heating (bcuxene at reflux) or by imukuing 

(meremy~~wi~sigflifiernt~~35onm).prrfamdrggenapianoffrrc~tptamatirte6(~~ 
2) occurs via ~~lcctivc homolytic cleavage of one of the weaker C-Cl u bmda by the mild mtcleopbilic tributyltiu tatMcalgQ. 
Ekctropbilk cbJorofluomalky~ radical attacks iutrsmokcub~~Y the terminal double bottd tbtUU@t a chair-like transition stste, 
forming by an exe cycliaation the primary cyclohexyltuetbyl radicals 7. Hydrogen abstraction from a tributyltitt hydride 
~l~~egivea~pmducts8andastllmylRdkPlWhiCh$Dma~cyckofRdlcalnrtians 



Fluoro- and gemchlorofluoto-cyclohexane derivatives 11 

StNctunl and confoml8tiolml -Il. The strumue, relalive col@wtiou and perre4l cxJammdonofthe 

cyclic compounds reported below followed from the analysis of the corrcspondiug ‘H, “C and ‘9 NMR spccaa and NOE 

difference experiments. the absolute configuration at C- 1 for compounds 8 derivinS tirn that established for the precursor 

(2&3S,R&4. 

Fmdllct Mp.. “C C~sUiZUiOll Ca120, ‘BpNMRchcmi& 

solvent (c. CHCLJ *(IV@ 

(2&3S.R$4 

(2s.3s)-5 
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For the C-6 epimers 8. the magnitude of the vicioal coupling C obsetved between H-2, asaomed as a, and H-38, 
andH-~andH-50(12-14Hz)pointstoarrcuudiaxialconfiguntioaforeochprirot~whilethe~~of2.2and 
2.3 Hz exhibited by me axially d&posed H-2u and H-la require a cis orientation. The NoBs obse~~I between H-2a and H- 
4a (2-346) aud H-3& H-5B and OH-l (l-S%) continned the above findings iodia that both the epimets 8 pre&rentially 
adopt the chair-like conformations shown in the Pigure. The values of 30.5 and 7.2 Hz observed for the coupring constants 
between F-6 and H-%3 for the C-6 epimetx 8 are wnsistem with axial-axial and axial-m intaacciolls thus allowing the 
assignment of the chitality at C-6 as Rand 8, respectively. The absolute amfiguration at C-6 for tbe decbloti~~&I isomex (6R)- 

9 was assigned BS R since the value of 10.7 Hz observed for the coupling between H-%3 and H-6a indicates a trmu relationship 
between these protons. Piiy, the absolute eonfiguration at the two hydmxylated carbons C-l and C-2 for compound 15 was 
established as R,R since the coupling of 3.2 Hz observed between H- 18 and H-2B is indicative of a & relationship, b&g H- 
18 axially disposed in the preferred chair confbrmatkm shown in Scheme 3 because of a untpling of 10.0 Hz with H-6a. 
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