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KINETIC~SOLUTIONOFMIRALMETAGLO~.NICALDEHYDESANDALCOHOISWITH~VER~COHOLDEHYCR~hTASE 

Yoshimitsu Yamazaki* and Kuniaki Hosono 

Fermentation Research Institute, AIST, Tsukuba, Ibaralci 35, Japan 

Summary: Horse liver alcohol dehydrogenase-catalyzed oxidoraducticn was useful to resolve racemic l- 
formyl-Z-methyl derivatiws of tricarbonyl(cyclopentadienyl)manganese and (benzene)tricarbonylchromium 
and racemic 1-hydroxyethylferrocene, ruthenocene and osmocme. 

Enzyme-mediated asymmetric transformation is aueeful method to prepare optically active organo- 

metallic compcurds, as recently shown by us with horse liver alcohol dehydrogenase (HLADH) for 

ferrocene derivatives 
la 

and several other grcqs with hydrolases for l-ferrocenylethanol, lb& a 

dienoate-iron complex, 
Id 

or silicon-containirlg esters. 
le 

Microbial reductiorm of aromatic ketones and 

aldehydes complexed with Cr(CD)3 have been also reported. 
If-h 

Mre we describe how HIADH is useful 

in the bioconversim of more various organometallic compounds 

(~)-Tricarbmyl(~-1-formyl-2-methylcyclopentdienyl)manganese (L,2 118 mg) was reduced with 

HLADH (120 U as assayed with EtOH) and NADH at pH 7.5 and 4"C3 When the TX monitor showed that the 

spots for l_and the product2_had almost the same size at 2.5 hr, the compounds were extracted with 

FtC&Ac and isolated by silica gel column chromatography as optically actiws oils:A(36 mg, 31 % 

yield), ((u1~+101°(~2.2, benzene); and 2_(41 mg, 35 % yield), (a1~-8.7°(c=2.1, benzene).4 The 

latter was oxidized with MnD2 to give the lewrotatory aldehydeAin 78 % yield, (a):-lC&'(c=2.1, 

benzene). Ihe absolute configuration of (+)-Awas determined to be (12, 2_R) by its oxidation with 

Ag20 to the known (1~)-(+)-tricarbmyl(~5-l-carbox~2-methylcyclopentadienyl)manganese (76 % yield, mp 

148-149"C, (crl;5+84'(c=0.50, EtOH); lit.!j mp 145-14S°C, (or)D+B3.3"(c=l.O, Eta)>. 

(t)-Tricarbmyl($-2-methylbenxaldehyde)chromium (L)6 was also resolved by the HLADl+catalyzed 

reduction to (ls)-(+)-3_ (28 % yield, mp 94-95"C, (al~654"(c=O.20, MC13); lit. mp 99-loO"C,7 

(o)~"+6650(c=C.3, QICl3)') and (lR)-(-)-3_ (mp %-97-C, (a1~5-6590(c=0.20, CHc13)) via DMSO-Ac20 

oxidation of the enzymically produced Bmethyltenzyl alcohol complex (36 % yield, mp 97-98"C, 

Cal:- 12"(c=l.9, benzene)). The enantiomeric purity was almost 100 %.e. for all aldehydes ((+)- and 

(-)-l-and 3, as evidelred by the single aldehyde proton signal in the PMR spectrum measured with 
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(t)-L-Hydroxyethylferrocene (3, ruthenocene (.) and asmocene (5) were enanticselectively 
9 

oxidized with HI&H, NAD+ and FMN to give the ketones arad levorotatory alcohols: 

mp 76-77"C, (01)~9-290(c=0.51, benzene) (lit." 

(-)-4_, 44 % yield, 

mp 72-73"C, Co)? -30.5"(c=l.l, benzene)); (-)--, 44 % 

yield, mp ?7-78"C, (e)23-21"(c=2.0, benzene) (lit." 
2 

(u)~+20.7'(c=l.5, benzene)h and (-)-6, 33 % 

yield, mp 90~91"C, to), -15"(c=2.0, benzene). 
- 12 

HPLC analysis with a Bcyclcdextrin-bonded column 

indicated that the enantiomeric purity was 100 % e.e. for (-)-L(with I'D detectable antipode peak) and 

92 f 1 %e.e. for (-)-- and (-)---.I3 

The present enzymatic resolution method is very facile, as it needs neither derivatization such 

as the semioxamaxone formation used for 37 nor temporary conversion to amine or carboxylic acid. 
11,14 

Jaouen et al.lg -- resolved an organometallic aldebyde resembling 3 by baker's yeast reduction, but the 

pre.sentHLAM method is more promising for high enantiomeric purity and experimental convenience. 
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