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Figure 1. 

The perspective view shown in Figure 1 displays the essential 
conformational features of the molecule. Since the absolute 
configuration has not been determined only the relative con­
figuration can be shown. 

While diterpenes with an angular 6-7-5 ring system such as 
phorbol (2) are characteristic of the Euphorbiaceae plant 
family,8 dolatriol represents the first member of a hitherto 
unknown linear system.9-10 Also of interest in respect to dola­
triol is the allylic positioning of each oxygen substituent. 

The detailed structural features of this molecule as well as 
the unusual packing scheme will be discussed in a complete 
presentation of the structure. Evaluation of dolatriol and re­
lated substances from Dolabella species is presently in prog­
ress. 
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An Acylsilane Derivative of a Transition Metal 

Sir: 

The physical and chemical properties of acylsilanes, acyl-
germanes, and acylstannanes are known to differ markedly 
from those of their carbon analogues.1-4 As an extension of our 
interest in transition metal-group 4 chemistry, we have un­
dertaken the preparation of group 4 acyl derivatives of tran­
sition metals. We report here the synthesis and characteriza­
tion of the first transition metal bonded acylsilane, fac-
Re(CO)3(diphos) [C(O)SiPh3] (1). 

Compound 1 was prepared by adding a THF solution of 
Ph3SiLi5 to a slurry of [Re(CO)4(diphos)] [ClO4]

6 (2) in THF 
at 25°. After 90 min, the mixture was concentrated and treated 
with acetone to precipitate the crude product, which was then 
recrystallized from methylene chloride-acetone to yield air-
stable purple crystals of 1 in 25-30% yield.7 Upon melting 
(182-184°), 1 decolorizes and evolves CO, and the mass 
spectrum, obtainable only above 180°, corresponds to that of 
the product of thermal decarbonylation wer-Re(CO)3(di-
phos)SiPh3. 

Samples of 13C enriched 1 for spectroscopic studies were 
prepared using two enrichment procedures. In one, Re(CO)sCl 

Cl 

Re(CO)11CI - ^ V o C - ^ R e ^ 
-^ I OC* 

C 
O 

AICI3/CO 
HCIO4 

O 
C 

OC-sRe— r 
OC^I 

C 
O 

(2) 

Ph-SK.^O 

Ph3SiLi 
* OC-^Re—P 

OC^I 
C 
O 

(1) 

D 

Journal of the American Chemical Society / 98:15 / July 21, 1976 



4679 

Table I. Spectral Properties of/ac-Re(CO)3(diphos) [C(O)SiPh3] 
(1) and Related Acyls 

v (acyl CO)" 13CNMR^ 
(cm"1) Xn13X QO6 (SMe4Si) 

1 1490 557 (3.9 X IO2)^ 340.1 
Ph3SiC(O)SiPh3 1558<- 554e/ — 
Ph3SiC(O)Ph 1614 424(2.9XlO2) 230.7 
PhC(O)Ph 1654 345(1.3XlO2) 196.4? 

" KBr pellet. * CCU solvent except as noted; most intense low en­
ergy absorption. c CD2Cl2 except as noted. d CH2Cl2 solvent. e Re­
ference 12a. / Light sensitive; t could not be accurately determined. 
* CDCl3 solvent; ref 14. 

was enriched in CH2CI2 solution by uv irradiation in the 
presence of 13CO. More conveniently, 13CO could be intro­
duced by preparing 2 at 60° under a 13CO pressure of a few 
atmospheres.8 As determined by 13C NMR and ir, the entering 
13CO stereospecifically assumes an axial position.9 The 13C 
spectra of 1 are consistent with its formation primarily by 
nucleophilic attack of Ph 3 Si - at an axial carbonyl carbon of 
2.10 

Since an assignment for the acyl carbonyl stretching vi­
bration could not be made by inspection of the ir spectrum 
(KBr pellet) of unenriched 1, the spectra of a series of enriched 
samples were obtained. A comparison of these spectra enabled 
assignment of this mode to a very weak band at 1490 cm - 1 that 
was nearly coincident with one of several strong aromatic ab­
sorptions in the region. Confirmation of this assignment was 
obtained from the Raman spectra, in which a single strong 
band was observed at 1485 c m - 1 in the unenriched solid, and 
bands at 1485 and 1450 c m - 1 in an enriched sample. This vi­
bration occurs at lower energies than normally observed in the 
ir spectra of rhenium acyl species (1562-1645 c m - 1 ) x ' or re­
lated acylsilanes12 (Table I). This value suggests high electron 
density on the acyl oxygen atom, and is in fact in a region more 
normally associated with transition metal acylate species.13 

Through a similar ir spectral comparison, the Si-C(acyl) 
stretching vibration was assigned at 786 c m - 1 (m). 

The 13C NMR chemical shift of the acyl carbon atom in 1 
is 340.1 ppm downfield from Me4Si. This carbon atom is de-
shielded strongly with respect to Ph3SiC(O)Ph (Table I) and 
the rhenium acyls Re(CO)5C(O)R (R = Ph, 5 245.4; R = Me, 
5 244.0).14 It is also more strongly deshielded than the carbene 
carbons in [Me2GeRe(CO)4COMe]2 (5 305.7)14-15 and cis-
Me3GeRe(CO)4C(OEt)Me (5 314.8).14 

Unlike other rhenium acyls,11 1 has prominent electronic 
transitions centered in the visible region, with the most intense 
low energy absorption at 557 nm. In Table I are listed Xmax 

data for the corresponding bands16 of related compounds. 
Dramatic increases in Xmax values have also been reported upon 
substitution of silyl moieties for R in other heteroatom-con-
taining chromophores,17 including R N = N R 1 8 and 
RN=CR'2 . 1 9 We offer no explanation at this time for the 
observation of very similar Xmax values for 1 and Ph3SiC(O)-
SiPh3.20 

LCAO-MO theory of 13C NMR shielding suggests that the 
paramagnetic shielding of a carbon atom is inversely related 
to AE, the mean excitation energy.21 Correlations have been 
drawn between 13C N M R shifts and Xmax values (as an ap­
proximation to ( A £ ) - 1 ) . Thus, for organic carbonyl com­
pounds, increased deshielding accompanied increased elec­
tronic transition wavelengths.22 From the values in Table I, 
we suggest the possibility of similar extended trends for 
acylsilanes. 
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New 1,4-Diketone Synthesis Using Nitroolefins and 
Trimethylsilyl Enol Ethers. A Convenient Regiospecific 
Route to Cyclopentenones 

Sir: 

Despite their well-known electrophilic character, aliphatic 
nitroolefins have rarely been used in the Michael addition with 
monofunctional carbonyl compounds, probably due to the 
instability of the former compounds under conventional re­
action conditions (strong alkaline media), while nitroolefins 
tolerate acidic environment. Since nitro groups are syntheti­
cally equivalent to carbonyl groups,1 the Michael addition of 
this type should provide a new entry to 1,4-dicarbonyl com­
pounds 4,2 which are potential precursors of conjugated cy­
clopentenones 5 useful for the synthesis of natural cyclopen-
tanoids. Another advantage of this method is that a wide va­
riety of a-, /3-, and a,/3-substituted nitroethylenes 2 are readily 
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