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As!mMTEIc s-Is. PARTIP. THE~EBCTIVITT OFGltIGXUD-CARRMYL 

RBACTIOX6 INSCLWWl'STiUTCORMINCAUCRTDUA~ 

eReceived in UK 28 July 1969; acc&t.ed for publication 8kgust 1969) 
It haa been demonatratod (1,2,J,k) Uut ohiml produota oaa k foxmd lnnrotlona 

betmen aohiral Gri,,gmrdqonta a& aldoh#o. orbtoner, in optioillp wtivo rol~onto or 

when the solvent 00nw.M ul optio&lly aotivo wb8~oo. Gomrallfr the rterroulaotivi~ of 

auoh mtiona is low md lx&ad the hi&oat optloal @eld hi-to rqortad (3) is ltye 

[for the fmtlon of 2-phe~lbutan-sol fro~butre2-ono ti C&M&k in(S)diutbo#mtum 

4mmne~. Ib have obaerwd *tinthe pnulroo ofwit&ly rubrtltutadoub&@r&w 

B&X-R'CCE' motioxm ~ylddprod~&withoptloalyi*lda uhi&u 7O*b. 
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Sknoaoleotiri~ of B&X P'CCW Rwotioua in tha Prarenoe of 1,2r5,6-W-C 
-ImpropylidoIm~-D-gluoo#e (I) 

s 
p" 
oifio notation@ Enwlticmerio 

lkoaotion xwgx n*Cw Pmduot (70 Yield) oPtio$;idd R?;a? 

1. C%rs;r C,H,coC,B,, C,H,C((HI)(~) C&, (88) + 13.35 (65) 82.5 : 17.5 

la. QswsBr C,s=,H,, C$,c(~)(‘=,)C~~, (95) + 14.3 (70) 85 t 15 

2. c,ylm c*q,coQs C.~C(~)(Qs)C.~, (60) - 5.3 (26) 37 : 63 

3. CA,= %a,CO~ C.~C(O@(CB&$, (50) - 5.8 (28) 36 : 64 

4. cr%~r %SC~ C#(=)(+,+ (45) - 4-75 (27) 36.5 t 63.5 

5. %'c~ %cwPm c,H+I)(~)c*~ (70) - 1.8 (10) 05 t 55 

6. ce$lm c,~=*~ c.~c(cmq)c*~ (70) + 4.9 (s!AJ 62 138 

7. C,H,Wr C,H,Qpo CIH‘~lHIb (81) + 7 (a) 62 138 

8. CA= cAmo C.4~C*4b (60) + 2.7 (9) 54.5 : 45.5 

l OptiUllyptln s oyola&~lmtqylplwIprloarbinol, Cal,- 2O.e in UiCl,) wu pmpuwd 
by l oqu.ntM reduotioa, tolueiu-p-aulphonntion and reduotion of S(+)Poyolohex.~il-2 
+droxy-2-mlaoetio mid (5). 

b Infomation about the oonfiSur&ioo and rotations of 2-phenylbutaxwZ-al and l-ml- 
prOJt8B--l_dl i8 &WI in ni.1. 

and lirkd in Tab10 1 were ge~mrally about 25 O/O but were nuoh higher in farourable oarer. 

It is pertinontto ocr*ntfirrton the ueo ofthogluoofuMnose &rivatiTe (I) in* 

u tba solventwdirn for the d&itionreaoUo~ rime l&i8 ohiralmdium ir signifioantly 

diffwontto tboao wdin otharinvedigatio~. F2wiolMly optioallyaotive rtbera or 

bonsuu oontsi~ an optiosllyaotin atherhwebeen usedandfortha results reported, 

partioularlywhera rthyl~todilditolarore u8edsn the optioallyaotive other (J), tbo 

&@'@a Of 8tU'OOUl~OtiVityOf a@ dditiOnrUOtiOMwU4 lm. Ihs ,51UOOfUiVO~~ drI"iVati= 

(I) oontrw a free -1 group uhioh wu first allowed to reaotwith an equinolar clusp 

t.iv of Grigurdru&nt. Addition of a 8eoondeqUlmolar quantitpof Gri&lmrdruuSentto tie 

)-O&derivatim of(I) farrda ohiral Grignsnl-sugar ocaplox,e%Menoe in aupportofchioh 

was provided by rot8tional rtuU.er. It hu boon denonatzuted thatfherotationof ohiral 

l thoninbenmanoirenbumedby oonplex fonuatiou with ckignard re*nta but that u8ually 

t& &dition of aohiral etbra ta tk mixture oonaiderable reduoes Le rotational enbenoonnt 

(6). Vhon a0 equimalrr quantity of MoMgI was added to (I) in the aohiral ether, disthyletior, 
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the rot&ion OhwJed m-60 to -3". limever ddition of b eeoord l quimlar 

Me&$1 oawod thr rotetion to w to -Jo’. Reeentielly the same ohulgee in 

obeened with C,H&Br aM C,E,,M@r. whspe l i@sioently ae rotatiom of 

end~beneyletbre of (1)mrm notenhemed byadditionofen eq- quenti*of 

Grigmrdreegentand optioellyimotive oerbinoleneultedfra2@2--B'Colr reeotione in 

theirpreeenoe. Thieevidenoeeu&gaete thst(1)ionr everye*on#o~exuitbtln 

~r~entuhiohie ixmlepetintofthe mtnre of tb GrigrudroageataadoonwgtvnflJ 

th&tlla ohllulity of the oerbinole Mtreeult*& epeoifimll~olrientetadocm@ex- 

oarbbw oompound intu'eotion. 

Inothertypeeofeeyametrioeyntheeie euohae2Mg2-~CclP reeotiomwhereE? OrY ie 

eemtrio endwhen the ekreoeeleotirity~be antioipated byepplioetion of:Crem(?) or 

F?elog (8) type ruler, it hee been poeeible in mny imtemee to rationallee the meulte in 

term of %alkaeffeote orln tanme ofooodimted truuitionetat8enhiohoontrol Un 

prefer8wddireotion of eddition. Se reeulte preeonted inTeb18 1 do not lend tbrelvoe to 

euohtreatmmf. For &e purpoeee of dieoueeion it oen be uaund tht ia& R'CW- (w 

-sugar) traneitionetate the2' CuaV drouperiLlbe eeeooieted~epeotLvwlywithepeoifio 

~~oithee~~~o~uA~B,mdth~ttb~goup8~oLr~~~ 

a' \,GKA 

lc' - 
,? 
"J 

P ,P 
.oaplu b \ ,' 

I.' 
rP%B 

oerboniror bela tbe plane of the -per. lhsnto eooouatfor tbe obe*rvodoonfiguretiuaof 

the product.8 in Table 1, R' and lF muet be eeeooietad with apbee A end B ee ehan in Table 2. 

Frcm thee8 reeulteitie oleartimf %ulk” effeote do not provide aei@e l xplemtion 

why the pheI@ group inroaotion4oooupiee a differentpoeitionQ uaephellylgroup in 

reaotion? orwhythe methyl mpe inmaotiom 2 endsdo not OooapJ l qUi~elentp0eitiOBe~ 

It ie of oouree poeeible that with mplu ohirel om l uoh ee (I) a tier of equally 

probable tramition etetae ere poeeible but with tlm evidenoe et prreent-•trileble = 

epaiietionie notjuetif'ied. 

A nmber of other eugar derivetivee 380 proved effeotive in IpoMfll)(l the -MO 

eyntheeie of oerbillole. bond these were 1,2¶3,4rdi4ieop~~~~-~~~o~* 

1,2r3,4-di4ieoproplrliQr-~~~ end 1,P:6,6-di4oyolohexy1idecle-+D-&lo&weamo. 



Eooont papor (p,lO) have dmonatrakd the utility of rug8r doritatlvem aa ratiafaotmy 

l upr and oarboqyl ocmpouadam notooralontlylilwd. 
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