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Acyloin t of a-hydmxy ke.ton= 2nd a-bydroxy aldchydea has tong been known as one of the 
class&l reaeticms. Since the product of this reaction is also a-hydroxy ketone, howeveq the reaction is subjected 
to an equilibration as shown in Scheme 1, and hence, the applicability of the IES&BI to synthetic putpose is 
limited only to cases where the stability diff&~ces among those isomers are large enough to give one isomer 
~~~y.l Tbis might be a reason that the acyloin ~~t~~~~~~y~~~~ 
other ring system with ~f~ti~~ rigidity. 3 We en~si~~ that, if we could reduce the chaace of the 
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Me OR 
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~~~~, and contt~l tbe migm&ny aptitude of the migmnt, the re&.ion could be utilizable as a syotbetk 
method. We thought that a-by-y acetal oould conform to the requbem~t, since the primary product of the 
acyloin act is a-alkoxy ketone, which would have less tendency of forth- ~g~t than a- 
hydxoxy ketone.4 

The xqoisite a-hycbxy acetals 2 and 6 were prepred by the Cjrigaard reaction of 1, which are ea@y 
available by the isotition of dihydroxpcetone in ethanol or in benzyl akzoho1.S When 2a - 21 wem treated 
wi~~~undercanllitions~fi~ioTaMel,l~~lararyl~~~~topaoduce3andQ(~e~ 
2). As shown in runs 3 and 12, the reaction witbptoloez~esolfonic acid in beaz;ene at room tempemtme gave 
dY dimtriEatiOa products 5 witboot any alkyl migration, while the reaction at reflux tempenrture in the same 
solvent imiuced the alkyl miptiim (runs 2 and 11). 
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TTabfe 1. Acid-U 1,22-Akyl lMigmtb of2 

Run Stmtingmatedd concp) Roductandyield(%) 
Acid i,kphhtsolve#~(h) 3 4 5") 

.1 2a &CL:, 2 C 2 30 0 

2 2b TSOH 0.3 A 2 73 0 
3 2b TSOH 0.3 B 2 0 0 90 
4 2b Na3 3 c 2 55 18 
5 2b Afw 3 c 2 63 6 
6 2b -2 3 C 24 70 4 
7 2b =Q 3 c 2 44 11 
8 2b _Ticlzco’prh 3 C 2 38 5 ._I_ e *._.-.+P--I1~I_-- 
9 _2c Ala3 3 C 2 55 0 

10 2d T!biDH 0.3 A 2 43 0 
11 2d TSOH 0.3 B 2 0 0 95 
12 2d aa3 3 C 2 70 0 
13 2d 3 C 2 50 0 

14 2e AD3 3 c 2 62 0 
15 2e 3 c 2 49 0 

16 2f TSOH 0.5 A 1 %o 0 
17 21 aa3 1.5 c 2 79 0 
18 2f Tic!4 2 c 2 52 0 

8) A: Beamam, dtux; B: Bmrmm, rt; C: CH$H& -78 “C - rt. b) Diadwuow mixtme. 
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able 2. Acid-hduceld 1&Ucmyl Miglatian of 6 

Run StarthgmtiMal c!and@ ~~~{%~ 
ACM ~~~~~ 7 8 

19 6a 4 c I8 37 0 
20 (Sib AK33 4 c 24 20 0 

21 6C A=3 2 D 2 86 0 
22 iid TSOH 0.3 A lOllliD 40 30 

23 dd TSOH 0.3 Ii lOmi0 49 2 
24 6d TSOH 0.5 E 2 2 30 
25 6d ncz4 1.5 c 2 47 0 
26 6e AEi3 2 D 1 83 0 --_ 
27 6f Aa3 2 D 2 71 0 

Tht pmducts ‘7 have a unique structu& f&a&e of a-alkoxy-fl,y+mne, which is ghy accessible only 
withdiffiallty.~ ~~~tis~cinthatitisahabaviag~yland~ylgroups~fO 
a chiral center. We expected it could be a ccmve&ent building block far the natural prochsct synthesis by 
manipulathg theJe Mctional groups. As a demcmstcation for the synthetic applic&on, we accumplishcd a 
methyl mycazoside qnthcsis from 7t ts &own in Scbme 4. Mycarogt is a qnssnr&ve,ef 2&dideoxy 
sacchidex which are important umstituents of several antibiotics, and many homolog& with various 

Reductianof7ewitbLM&inetheraf&mlcd$withunrihynratioof 19: 1,andtbemsjarisomerwas 
i~~~~~~~ my. ~~~f~~ ~~~~by~~ 
with (-)-(s)-htMhy&enzyl isucyanatq followed by L&U& tnatmult. The (-)-alcohol obtained &om 
ciystalhecahmate 9(mpT95-82oC)~f~dtOk:OPtiCPUyPUCbyNhdRPnafySiaofib(R)-~A- 
ester. Epoxidation of (-)-8 by t-butyl bydroperoxidc in the prcsnce of vanadium catalyst affimded a 

dhSerco~~of~&withanti/syn~oof5.6: 1. ‘l%tm@raui-W(-)-1OwasWby 
column ~~y.~ Silyi prataX@ and sucoeeding rem?h with dithifme gave (+)-l& hm which f+)- 
13 wts prepartd IBejm&&m of the sityl gs~~p f&wed by PdKsatalyzcd hyhgcmath in methanol 
affhrded methyl L-mm& 14. C!ohunn chmatqg@ y afh&h a-i- (25%) {[a 11% = -120 a (c = 0.2, 
CH$l& lit? [apD = -138 ’ {c = 0.2, C&C&$) and @-ijoma (47%) {[all\ = +39 a (c = 1, C!HC&), &to 
[aIS = +54 o (c = 2.3, C!HC&), lit:11 [apb = -528 O {c = 1, CH&) far @-I+‘ lxomer)]. Both anomas 
hawed identiea NMR spectra with those of m% 11 The aeunnplish~t of the syathesis amfirms the 
i3temoc~~Qfalttbe~ 
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(*)-7e @M X-OH 
9 x = OCONKcH(Mtr)Ptl -J 

13 

$96 
(-)-lo X = OH 

J 
g) (+)-12 

(+}-t1 x = OTBS 8s96 

(+BX=OH 99% 

Typical ~~~~~IR~~ of l~-A~~yl ~~~~n: Toa suspension ofAIc13(585 mg, 
4.4 mmol) in diethyl ether (80 ml) was added a solution of 6e (687 mg, 2.2 mmo1) in ether (20 ml) at -78 “C 

under nitrogeq~a@nos@ere. The mix&m was slowly warmed up to rt, and stirred for I h. The doa mixture 
was quenched with NaHCQ aqueous solution, and the product was extracted with ether. After dried over 
MgSO4, solvent was removed, tid the residue was purif?ed by column c lmmMqmphy to afford 7e (375 mg, 
83% yield). 
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