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Abstrnctt Two optically active difenocenyl diseknides, each of which possesses two 
chiral centers, were newly pmptved from UWnWmal I-(dimethykmino)ethyReru=nes 
and ap Red to induce highly enantiosekctive seknoxide elimination producing axially 
chiraltLxboxylicestms. 

Chirsl fermcenyl phosphines are very important compunds in the fieldofcatalytic asymmetric 

synthesis.1 Herein, we report the first and facile synthesis of two optically active difbmxenyl 

diselenides(2a,lb), each of which possesses two chii centers, from commercial chiral 

i%mcccnca(la.lb) and their application to a highly enantiomeric reaction. 

The synthesis of the diseknides 2 was carrkd out by the following m. After lithiation 
of commercial chii (R)-(+)-N,N-dimethyl-l-ferrocenylethylamine(la) under N2, selenium 

powderwasaddedportionwiseandthensultingmixtunwas~for3hatOOC. Themixtum 

was poured into water and then air was bubbled thtough the solution for 5 h at room temperatme. 

A red solid of (R,S)-diferrocenyl diselenide@n)(mp.98-KMPC from hexane) was isolated in 77% 

yield by column chromatography on active alumina with ethyl acetate as tluent(Scheme I). 

Siiy, a ted solid of (S,R)-dif~nyl diseknide(2b)(mp 103OC f&n hexane) was pqxued in 

80% isolated yield from the (S)(-)-N,Ndimethyl-1-femxenykthylaminc(lb).24 

Scheme I 
EJMe2 

1) sse-BuLJ 1 RttO 

2lSapmda 
3)ii~andAir 

WW2 



3116 

1) see-B&i / Et+0 

2)5kpowder - 
3)&08DdAir 

lb : (S) 
hMC!2 

whenfournavelchiralfemwxnylvinylseleaides(4).preprrcdin21-92%yieldacryellowsotids 

from 2 and ethyl propidate derivatives (3). were oxidized with 1 mol equiv. of meta- 

chlompdxnzoic acid(MCF%A) under various conditions, axially chid alle~xylic ester@) 

were produced in moderate chemical yields with high tnantioselectivities. The best 

enantioselcctivity (up to 899b ee) was obtained by use of CH2Cl2 as solvent at low temperatme in 

the mnce of molecular sieves 4A (to remove a IXUX of water)(Scheme II, Table I). 10~ 1 With 

(R.S)- and (S,R)-isomers of 4, R- and S-isomers of 5 wem produced, respectively. ‘IUs is the 

first example of asymmetric selenoxide elimination leading to chid allenecarbuxylic derivatives 

which have so far been pqasd normally by optical resolution of the correqxm ding raamic 

acid& 
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Table I Asymmetric Synthesis of Allenecarboxylii Ester (!5) ’ 

Run substrate Conditions Yieldb eec 
solvent time& <tempPC, 

Conflg. 
(%I (%I 

4a(R’=CH$ CH2Chd l(-78) w 70(-20) 47 83 

4a(R’=QH5) CH2C12d 1(-7%) -) 7&2@ 38 7s 

4b(R’=CH3) MeOH 19(O) 35 30 

4b(R’=CHd CH2Cl2 24m 52 39 

4b(R’=CH$ Et20 22W 21 16 

Sb(R’=CH$ CH2C12 l(-78) -t 46(-20) 48 70 

4b(R’=CH3) CH2C12d U-78) --) 7W20) 43 89 

4b(R’=C2H5) CH2C12d l(-78) -) 70(-20) 59 82 

R 

R 

S 

s 

S 

S 

S 

S 

8 All the reactions were carried out in 020 nun01 d6 
bIso18tedyieid. = Determimed by HPLC. 
d In the presence of mole&ar sieves 4A (powder). 

Reich has tepmed diasm oxidation (64% de) of (4-methylseleno)[2.2&bnmcyclophane.6 

When we CBITibd out the MCPBA oxidakm of methyl (R,S)_fknuccnyl scknidc. prepadfkum 2a. 

NaBH& aud MCI, in CD3OR in an NMR tube at room temperature, the formation of the 

corresponding sclcnoxkk of 72% de was observed13 This result togctk witb high cc of the 

products even for longer readon time gave a basis of the following spcfzulation in the present 

asymme&cic xcacticms. (1) The initial oxidation step pIxxc&i bigbly -lcctivel~ (2) The 

~~chiralee)enooddesmaybe~bythesteric,~Md/ar~effactg 

of l-(climethylamino)ethyl moiety which diminish the mccmizatlar~ of the se- (3) In the 

intcrmcdiatc selcnoxicks a higry d&uzosclectivc hydrogen abstraction from methylem pl~ons 

(lUytUllletkSdCWXi&aliminntion)OCCursalmoJtwitbOutlcwsdopticalp~. 

We ate making efforts to apply t&se novel reagents to new types of asymmetric marxions, the 

~SUltSOfWhiChWillbClEptCdill&courSe. 
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