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Summary: Optical resolution of (?)-tricarbonyl(2,3-dihydrotropone)- 

iron was carried out, and the absolute configuration was determined 

by X-ray diffraction and CD spectroscopic studies. 

Determination of the absolute configuration of optically active (n 
4 
-poly- 

ene)Fe(C0)3 complexes, and their chemical application in asymmetric organic 

syntheses are an importnat and challenging subject in contemporary organo- 

metallic chemistry. The absolute configuration of Fe(C0j3 complex of 5,6,7,8- 

tetramethylidene-2-bicyclo[2.2.2loctanone was recently determined by single 

crystal X-ray diffraction analysis and CD spectroscopic measurements. 1) We have 

already reported optical resolution by HPLC and CD spectra of (tropone)Fe(CO)3 

(la) and (2-acyloxytropone)Fe(CO)3 (&I, and kinetic data of 1,3-haptotropic - 
metal shift. 2) Very recently, a successful diastereomeric separation of 

(tropone)Fe(C0)2L [L = (+)-(neomenthyl)PPh21 is reported.3) However, the 

absolute configuration of these complexes remains unresolved. 4) 

(+I -1 (+) -2 (+I -2 

a : X = H, b : X = 0COCH3 - - 

Herein we report optical resolution and the absolute configuration by 

X-ray analysis of (2,3-dihydrotropone)Fe(CO)3 [(cyclohepta-2,4-dienone)Fe(CO)31 
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(2) which is not amenable to resolution using presently available methods. 

Furthermore, the CD spectrum of the resolved complex 2 in conjunction with its 

chemical conversion from b establishes the absolute configuration of &. 

Optical resolution and CD spectrum of (cyclohexa-2,4_dienone)Fe(CO)3 (3) are 

also described, though the absolute configuration of (-)-3 was defined to be 2s 

in a process of the stereospecific derivation of naturally occuring cryptone 

from partially active (+)-(l-methoxy-1,3-cyclohexadiene)Fe(CO)3.5) 

A racemic complex (2)-z was derived from (+)-la by catalytic hydrogenation 

according to the literature. 6) Optical resolution of (2)-z (mp 105-106°C) was 

carried out on a column packed with DAICEL CHIBALPAK OC, using hexane/2-propa- 

no1 (9 : 1) as eluent, to give optically pure (+)-2_ (mp 93-94°C) with IcxI~~ 

+490° (c 0.263, CHC13) and (-)-z (mp 93-94°C) with [(Y];' -486" (c 0.262, CHC13). 

A racemic complex (2)-s (mp 103-106'C, decomp.) was resolved on a column packed 

with DAICEL CHIRALPAK OB to give (+)-3 (mp 127.5-128.5'C, decomp.) with [a):' 

+535" (c 0.131, CHC13) and (-)-3 (mp 127.5-128.S°C, decomp.) with [a];' -526' 

(c 0.112, CHC13). 

Absorption and CD spectra of (+)-2 

are represented in Fig. 1 together with 

those of (+)-3. OpClical active complex 

(+)-2_ exhibits almost the same profile 

as that of (+)-3, indicating the same 

chirality inherent in the complexes. The 

longest wavelength CD band of (+)-2 and 

(+)-3 at ca. - 380 nm which corresponds to 

that observed at around 450-500 nm newly 

and commonly in (tropone)Fe(C0)3 2,7) 
1s 

stronger in intensity than that of 

(tropone)Fe(C0)3 complexes, and subjected 

to the blue-shift on changing solvent 

from non-polar to polar. Considering the 

blue-shift in conjunction with the low 

intensity of absorption, the longest 

wavelength CD band is considered to be 

the intramolecular CT transition. The 

CD extrema at ca. 300 nm observed both in - 

(+)-2 and (+)-3 are considered to arise 

from the n + n* transition within the 

dienone chromophore. 

The molecular and crystal structure 

h/nm 

200 250 300 400 500 

x10 

&t+ 
50 45 40 35 30 25 : 

P/(103 cm-‘) 

of (+)-2 were determined by single crystal Fig. 1 Absorption (bottom) 

X-ray analysis. In Fig. 2 molecular and CD (top) spectra of 

structure of (+)-2 is reproduced. 8) 
(+)-2_ (- ) and (+)-5 

The determined absolute configuration of ( . . . . . ) in i-octane at - 

optically active complex (+)-2 coincides room temperature 
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O(2) 
n 

C(6) 

FE - C(5) 2.17 
FE - C(6) 2.05 C(10) 

FE - C(7) 2.05 
FE - C(8) 2.16 

O(4) - C(4) 1.20 

Fig. 2 Molecular structure of (+)-2 with bond lengths in ii 

and angles in deg. The distances between the iron 

atom and the carbon atoms of 2,3_dihydrotropone are 

inserted in the figure. 

with that drawn on the preceding diagram, with the iron tricarbonyl group up- 

side on the left hand side of the 2,3_dihydrotropone ligand. 

According to the Birch convention for nomenclature, the configuration of 

(+)-2_ is established to be 2R, while that of (+)-3 turns to be also 2R in 

accordance with his definition. 5) 

Catalytic hydrogenation of optically pure complexes (+)-la and (-)-la 

afforded (+)-2 and (-1-2, respectively, though in poor optical yield. 
9) This 

indicates the absolute configuration of (+)-&I and (-)-la are 2R and 22, 

respectively. This is also supported by stereospecific derivation of fi to 

(2,3-homotropone)Fe(C0)3, which will be published in near future. 
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