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The reaction of I -acetoxycyclohex-3-ene (I) with phenykelenenyi chloride has been studied and 

daimed to proceed via neigbbouring group participation of one of the lone pain of the carbonyl oxygen, 

leading to I ,2-crs-2,3-u~ns-3ihlorcFI-hydraxy-2-selenenykyclohexMes (2) (scheme I).’ Given &is 

SCHEME I 

admirable specificity. we wished to extrapolate these observations and study a corresponding 

hydroxyselenenylation, using a suitable electrophilic selenenylating reagent in the presence of water. The 

reaction of (I) with N-phenylselenenylphthalimide* in the presence of water3 did. indeed. give a good 

yield of products arising from l,2-vans-hydroxyselenenyiatbn of the alkene. However, the reaction 

proceeded to give a I: I mixture of regioisomeric hydroxyselenkfes (3) and (4) thereby indicating no 

preference in formatbn of selenonium ion intermedii (scheme 2).4 This observation is in accord with 

the absence of face selectivity in other reactions of (I) and is in direct conttadktii of the mechanism 

pmposed to explain the diastereospecifiiity of chbroselenenyfatiin.f The reaction of the pbenyiacetate 

of cyclohex-~-WI- I -ol gave an identicel y&Id of another I :I mixture of re&oiiomen. thus suggesting that 

the steric influences upon the stereochemical coune of the mactbn are minlmaf. 
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SCHEME 2 

Howwer. in a parallel study into the feasibiiii of intramolecular cyclization reactions. the reaction of the 

N-benaykxycarbonyl phenyf gfycine ester of cyclohex-l-awl-01 (5) (prepared by reaction of the DBU 

salt of Z-phenylgfycine with I-bmrnocyclohex-Zene in refluxing benzene) under the same conditbns 

was regiosefective. Hydroxyselenation of (5) using NPSP in the presence of camphor sulfonic acid 

morohydrate gave the diastereomeric hydroxysefenides (6) and (7) as the on/y pm&as of the reaction 

(scheme 3). (6) and (7) were separable by chromatography. 
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OH 
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Thk assignment of regiochemistry was confirmed by chemical correlation: homolytic reductive 

deselenenylation followed by hydroxyl silylation and ester hydrofysis gave monosilytated I ,3-tmnr- 
dihydroxycyclohexaee (8) aed (9) (scheme 4).5 A racemic mixture of (5) and (9) posses& exactly 

identical analytkal datato that prevtwsly reported for the racemic materiai.d These compounds could be 

obtained enantiomericatly pure by chronwographic separation of the deselenenylated hydroxy esters. 

The enantiomerfc purity of (8) and (9) was shown by anabis ofthefr Mosherk esters (IO) and (I I) to be 

at least 95%. The tentatk assignment of absolute st-hemktry indii was determined by analyss 

of the t Ii nmr spectra of (I 0) and (I I ).r,* These reacttons thus allow rapid preparation of differentiafty 

protected homochiral trans-cyclohexane I ,3-dlols in an efficiem manner: the combined ybld of (6) and 

(9) from cyclohexene is 62%. The reaction is also easily adapted to mukiim scale. 
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SCHEME i 

The reason3 for the complete regiocontr~l observed in these reactions are at present under investigation 

in our laboratories: one possible explanation is that there may be an equilibrium pracess which transfers a 

phenylselenenyl moiety between the phthalimide nitrogen and the amino ester nitrogen to give an N- 

selenenylurethane (I 2) which would then facilitate an intramolecular delivery of selenium to only one 

(ace of the cycloalkene. as shown in scheme 5. The independent preparation and reactkii of saturated 

analoguesof(I2)isafocusofourresearchatthistime. 
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Data for (B):(Found: 230.1727; C 12H26025i requires 230.1702); [aID 4.55 (C I in EtOAc); 

vmax (CClq)/cm- 3623 (OH): SH (500Ml-k CDCl3) 0.02 (3H, s. MeSi), 0.03 (3H. s. MeSi), 

0.87 (9H, s. tBu). I .26- I .82 (8H. m, 4 x CH2), 4.01-4.06 (I H, m. C&OSitBuMe2). 4.07-4. I I 
(IH. m, CHOH); 6C (I 25MHz; CDCI3) 67.62 (CH), 67. I2 (CH), 42.85 (CH2). 34.63 (CH2). 

33.72 &HZ), 25.81 (CH3), 18.92 &Hz), 18.06 (C), -4.83 (CH3), 4.86 (CH3); m/z 230 (Mf, 

1.2%),213(2.4), 173(31.1), 171(43.T),97(100),81 (45.3),75(51.4). 

Data for (9): Found: 230.1722: Ci2Hl602Si requires 230.1702); [a]# +4.85 (C I in EtOAc); 

vrna (CUj)/cm-’ 3623 (OH); BH (500MH~ CDQ) 0.02 (3H, s, MeSi), 0.03 (3H, s, MeSi), 0.87 

(9H, s, tBu), i.26-I.82 (BH, m, 4 x CH2). 4.01-4.06 (IH, m, QjOSitBuMez), 4.07-4.1 I (I H. m, 

Ck!OH); 6c (l25MHz; CDCIs) 67.62 (CH), 67.12 (CH), 42.85 (CHa), 34.63 (CHa), 33.72 

(CHz), 25.81 (Gil), 18.92 (CHz), 18.86 (Cl, -4.83 (CHs), 4.86 (CH3); rnfz 230 (M+, I .3%), 213 

(2.7). 173(32.2), 171 (29.9) 170(22.6), 97(100), 81 (66.9) 75 (66.6) 

Evans. DA; Fu, G.C.; HoveydakH.;J Am. Chem Sot., 1988, l/0,6917. 

Data for (IO):Found: 389.1403; C1aH24F30& requires 389.1396): [a]$3 +32.2 (C I in 

EtOAc); vmax (CCl.#m-I I754 (CO); SH (270MHz: CDCls) 0.02 (3H. s, M&i). 0.03 (3H, s, 

M&i), 0.87 (9H, s, tBu), I .37-I.88 (8H, m, 4 x CH2), 3.54 (3H, bn, OMe). 3.92-4.03 (I H, m, 

CBOSitBuMq), 5.36-5.45 (IH. m, CHOH). 7.37-7.45 (3H, m. Ph). 7.50-5.57 (ZH, m, Ph), SC 

(67.5MHz; CDCl3) 165.56 (C). 132.43 (C), 129.50 (CH). 128.35 (CH), 127.30 (CH). 123.38 (q, ] 
288. CF3). 84.46 (q. J 28. S;CFn). 73.68 (CH), 67.21 (CH), 55.22 (CH3). 39.36 (CH2). 34.05 

(CH& 29.97 (CH2), 25.76 (CH3). 18.89 (CH2). 18.05 (C). -4.91 (Cl-i,); m/z 389 (M+-57.5.4%), 

333(2.5),309(3.9),291 (IOO), 189(80.6), 183(42,8),81 (66.2), 73(29.0). 

Dam for(l I): Found: 389.1415; C1aH24F304Si requires389.1396); [a]& +42.6 (C I in 

EtOAc): vmax (CQ)km-’ I747 (CO): bH (270MHz: CDCls) 0.00 (3H, s, MeSi). 0.01 (3H. s. 

MeSi), 0.87 (9H, s, tBu), I .37-1.86 (8H, m, 4x CH2), 3.54 (3H, bn. OMe), 3.87-3.98 (IH. m, 

C~OSltBuMe2), 5.36-5.46 (IH. m, CHOH), 7.37-7.43 (3H. m. ph), 7.48-7.55 (2H. m, Ph): 6~ 

(67.5MHz: CDCI,) 165.61 (C). 129.51 (CH), 128.38 (CH), 127.32 (CH), 123.41 (q, J 287.9, 

CF$. 84.46 (q, J 28. MF3). 73.64 (CH), 67. I I (CH), 55.22 (CH3), 39. I4 (CH2). 34.86 (CHz), 

30.24 (CH2). 25.78 (CHs). I9.BB(CHS. IBM5 (C). -4.93 JCH3); m/z 389 (M+-57. I .9%), 333 

(1.1).309(1.8), 291 (399.9) 189(180), 10.5(23.5).81 (26.7). 
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