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Abstmctz Asymmetric dihydroxylationof substituted aryl allyl ethers is 

described. Para-substituents are shown to favor high enantiosekctivity 

@9-95%ee), while ortho-groups have a deleterious effect (2&63%ee). Pour 

medtcinal agents were preparedz gua+e&k kxpectorant), ~~~~ 
(muscle relaxant), chlorphenesin (antifungal) and propranolol (f)-blocker). 

Many members of the substituted glycerol family of molecules have useful 

bioactivity.’ These substances, especially when required in enantiopure form, are now 

commonly prepared froni enantiomerically enriched glycidol or related chiral three 

carbon synthons.~ With the advent of the ~,~y&o~~n (AD) process,~ 

aryl ally1 ethers became attractive starting makrials for important members of this class 

of compounds. 

This brief no& discloses the relationship between the %ee and variation of the 
1: 

substituek in the aromatic *ring when aryl ally1 ethers are subjected to AD 

(Table). Commercially available AD-mix-p was used and the yields were excellent @5- 

95%) in all cases.4 With para substitution, both electron donating and withdrawing 

groups seem to slightly enhance the enantioselectivity over the unsubstituted case 

(entry 51, as one notes that the ee’s are generally good to excellent (89-9596, entries l-4). 
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the 4-q+l-butenes were de&mined by HPLC analysis of MTPA esters of the dials bn a PMde 1-A 

&unn. b) Aryl ally1 ethp \yere pqamd by @hcdnga w4xtm-e of the @#&ued phenol, ally1 

bromide (1.5e# and Kg@ (1.5eq.) in ace&me. The 4-Aryl-l-butenes were,obta@ed by coup&g the 

appropriate benzyliG bromide with allylmagneai &bromide in THF at mom temp&atu~~.~ c) Atkr 
reaystallizatbnfromwa(eieokrf!covery~.’ 



Wowever, there is surprising sensitivity to substituents in the ortho position, where the 

enantioaelectivities range from poor to fair (28-6346, entries 8-12). Particularly 

noteworthy is the paraUU case which gives the highest ee (9596, entry 4),* while the 

ort.ho-CN isomer (entry 11) goes to the other extreme (2896ee). Also inch&d in the 

Table for comparison areseveral hydrocarbon analogs where a methylene group has 
been substituted for the ether oxygen (e&es 6,7,13 and 14). In these cases varying the 

substltuent from or&o-H to or&o-Me or or&o-Cl results in negligible ~~~1~~~ 

changes. Apparently, for these non-ether analogs the ee’s are almost invariant with 

su~ti~on at e&her the ortho or para positions. 

Any discussion of the origin of these subtle (steric?) effects would be pure 

speculation until a better understanding of the mechanism of the AD process is 

achieved. The only purpose of this report isto give the synthetic chemist a feeling for 

which aryloxy ally1 cases are good candidates for AD and which are not. 

So far in our experience the most useful follow up to the AD process is to convert 

the diol to the epoxide by a simple one-pot procedure via the acetoxonium ion.6 The 
application of this sequence in a g&clcer synthesis7is shown below 
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(ref.8) 

F-y, a few of the aryloxy diols in the Table are pharmaceutical agents and the 

active enantiomer is (S) in each case: guaifenesin (8),9e10 ~o~hen~~ (3),1ot11 and 

mephenesin (9x12 
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The eneral rocedure: 

‘i P 
A stirred solution of AD-mix-@ (1.4g) in 1OmL of 1:l tert- 

buty alcoho -water (5mL of each) was cooled to Ooc, and the appro 
ether (lmmol) was added. The mixture was stirred at (PC ovemi 
Na2SG3 was added and stirring continued at r.t. for 30 mins. The tert-butanol layer 
was separated and the aqueous layer was further extracted with ethyl acetate. The 
combined organic layers were washed with water and brine, dried over MgSG4, 
and concentrated. After flash ~o~~~ap~y on silica gel eluting with 1:l ethyl 
acetate-hexane the diol was obtained in 85-9595 yield. Optical rotations for the 
a loxy diols: I: [alB+S.90 (c 1.22, EtOH) ,and [al~+7.50 (c 1.1, MeOH); 2: 
[a D+I4.7O (c 0.49, I&OH); 3: [C&)+4&~ (c 0.32, EtOH) and j~lB+8.10 (c 1.50, r! 
MeOH); a: [aJD+28.2o (c 0.44, EtOH); 5: [aJB+8.6O (c 1.1, EtOH); 8: [aJ~+I2.90 (c 
1.21, EtOH) and [aJB+5.80 (c 1.10, MeOH); 9: taJD+4.0° (c 0.96, EKIH) and b]D 
-11.50 (c 0.91,hexane - 2-propanol(41)); 10: [aJD+2.To (c 1.18, EtOH); 11: [&+9.4O 
(c 0.49, EtOH); 12: [a]B+27,40 (c 0.46, EtOH). All these diols are assumed to be (S)_ 
configured since AD-mix-B was used in all cases. This assignment is certain for 3- 
(methoxyphenoxy)-1,2-propanediol (l)‘PitIs Jul~+7.79a (c 1.03, MeOH) and the 
three medicinal aTents: guarfenesin (8) ait1 [aJD+8.3° (c 1.18, MeOH)], 
chlorphenesin (3) [lit 9 J&+7.90 (c 1.45, MeOH)J, mephenesin (9) PitI [czJ~-19.3~ (c 
0.9, hexane - 2-propanol(4:1)1, where the absolute confi are established. 
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