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while the osmiumcatalyzedasymmttric dihydroxylation (AD) is compatible with a large variety of 

functional groups in the olefinic reactants,1 we now mport that the presence of an acidic proton at the 

allylic position of a substrate may have a substantial effect on both the regio- aud stereo4ectivity of the 

dihydroxylation pmcess.2 

Under both stoichiome& and catalytic conditions, dihydroxylation of geraniol 1 gives a mixture of 

the 1,6,7-trio12 and the 1,2,3-trio13 in an co 8020 ratio (entry 1. Table I).3 In contrast, dihydroxylation of 

the methyl ether (4) and acetate (5) derivatives gave the products of remote double bond oxidation almost 

exclusively (entries 2 snd 3, Table I). The prefa for remote bond oxidation was anticipated hecause of 

the electron withdrawing inductive effect of the ally&z oxygen substituems. Howeveq thedramaticdropin 

regioselectivity for geraniol suggests an am-active interaction between the hydmxyl group and 0~04 which 

partly counters the repulsive electronic effect The moderate directing effect4 from the allylic hydroxyl 

group is nminiSctnt of the results in peracid oxidations. 5 It is speculated that a hydrogen bonding 

interaction between the allylic hydroxyl and an 0x0 group on osmium maybe occur during the osmylation 

process. A similar trend in the ngioselectivity was observed for dihydroxylations of sulfonylated 

derivatives of geranyl amine (Table I). An even higher selectivity for oxidation of the double bond 

proximate to the acidic N-H is observed than for geraniol, despite the more unfavorable steric and 

ektronic influences of the sulfonamide substituents.~ This ph enomenon is probably due to the increased 

acidity, relative to geraniol, of the protons on the nitrogen in subsaates 6.7 snd 8. which enhances the 

strength of the putative hydrogen bond and leads to greater allylic selectivity. 
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entry P ccnditbri' 7,sdbu 23dbl 

1 OH, 1 

i 
OMe, 4 z 

A’ 

(E ; 
7 

OAC. 5 * I 1 

t NHMs. NH-k. 7 6 :: : : 33 40 
6 NHNs. 6 B 63 40 

s MS = tnadranesulfonyl. Ts - ptoluenesulEon yt Ns = pnitrobcrmnesulfonyl. b: amdiiions A: 5% 0~0~. 
3 eQ K3WWk5.1 eq mQNH2.3 cq KsC@. I:1 (v/v) t-BuOH:H20. RT B: 1 eq 0~0~. PhIMe. RT. 

The magnitude of the allylic hydroxyl effect appears to be sensitive to several factors including 

ligand influences and substrate structural changes. As shown in eq 1, the regioselectivity of the 

dihydroxylation of geraniol is significantly altered in the presence of ligands.2b Application of 

quinuclidinc as the ligand suppressed oxidation of the 2.3-double bond in the catalytic dihydroxylation of 

geraniol I giving a mixture of the 1,7.8-trio12 and the 1.2.3~trio13 in a ratio of 9:l as compared with 4:l 

ratio when no ligand was used. Reversible association of the olefinic subsuate with 0~04 (e.g. 

complexation, metalloxatane formation etc.) prior to the osmium glycolate formation would provide a 

simple explanation for this phenomenon. 7 Continuing this trend, AD of 1 using the @HQD)z-PHAL 

ligandt gave the 1.7.8~trio1 R- 2 as the only isolated product in 89% yield and 948ee Ieq 3).*-16 

5% Os04, NO ligand, RT 4 : 1 

1% 0604, 5% quinuclidine, RT 9 : 1 

1% 0s04, 5% (bHQD)a-PHAL, 0 “C 249 : 1 (2: 89% yield, 94% ee) 

The presence of an allylic hydroxyl has in varying degrees a deleterious effect on the 

enantioselectivity of AD of trans-disubstituted olefins. A comparison of the ee values for the 

dihydroxylation products of olefii alcohols and their structurally similar analogs is shown in Table II.lr 

All the AD reactions were carried out under the standard conditions at 0 “C using the @HQD)2-PHAL 
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ligand.l~11 OnlyaslightdropisscenfatheADof cinnamyl slcohoI and 2decen-l-o1 as campared to 

their bcnzoate duivativcs. It is intcrcsting to aotc that, with the DHQD-CLB as the ligand, AD of 

cinnamyl akohoI gave the trio1 9 in only 71% cc as CompIircd with 91% cc for the dihy&oxylation product 

ofcinnamylacctatcusingthcsamcligand.L* Alargcceraiu&onisobsuvcdforthcADof4&dimethyl- 

2-pcntcn- l-01 (d 13 and 14). Emally, a homoallytic hydroxyl dots not appear to have as much &fat on 

the cnantiosclcctivity as an allylic hydxuxyl (I$ 15 snd 16). Although thcsc aends in cnantiosclcctivitics 

for the AD of olefinic alcohols arc not very clear at the present, it appears that for a subsuatc which gives 

poorer selectivity in the AD, the presmce of sn unprotcctcd allylic hydroxyl may cause a sxious drop in 

the enamios&ctivity for trurts-allylic aJcohols.l3 

Table II 

OH 
OH 

9,97%ee 

,H,QOH ‘j&OH F&-” 
OH OH 

Il. 93%ee 13, 740/oee 15, 9&m 

OH 

Rl + OBZ 
OH 

10, 99%ee 

OH 

12,99%ee 

OH 

14, 95%ee 

OH 

16,99Xee 
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