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Thermally labile cobalt and manganese acyl compounds L-
(CO)3Co-COR (L = CO, PPh3)

1 and (CO)5Mn-COR2 reportedly 
incorporate hydrosilanes and fragment to aldehyde RCHO plus 
metal silyl complex under mild conditions.3 An alternative 
pathway in which Si-H adds across the acyl carbonyl and gen­
erates a-siloxyalkyl compounds has not been observed previously, 
even though such products are available by other pathways. 

Cobalt examples, L(CO)3Co-CH(OSiR'3)R, that derive from 
silyl complexes and aldehydes are presumed intermediates during 
Co2(CO)8-catalyzed incorporation of CO and silane into alkenes 
and various organic oxygen-containing compounds.4 Gladysz and 
co-workers5 isolated several unstable manganese a-siloxyalkyl 
complexes after treating (CO)5Mn-SiMe3 with aldehydes. The 
resulting (CO)5Mn-CH(OSiMe3)Ph slowly undergoes homolytic 
dissociation of the Mn-C bond,6 and (CO)5Mn-CH(OSiMe3)CH3 

rapidly /^-eliminates (CO)5MnH/CH2=CHOSiMe3, although in 
the presence of CO it affords the a-siloxypropionyl derivative 
(CO)5Mn-COCH(OSiMe3)CH3.515 Stable a-siloxyethyl com­
plexes Fp-CH(OSiHR'2)CH3 (R'2 = Et2, Ph2, MePh) are 
available through Rh(I)-catalyzed hydrosilation of Cp(CO)2Fe-
COCH3

7 (and analogous thermally nonlabile acyl compounds)8 
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Figure 1. 1H NMR spectrum (200 MHz) of (CO)5Mn-CH-
(OSiHPh2)CH3 (2a): 50 mg (0.21 mmol) of (CO)5MnCOCH3 (1) and 
116mg(0.63 mmol) OfPh2SiH2 in 600 mg OfC6D6 (15 min). Residual 
Ph2SiH2, 5 5.14. 

with dihydrosilanes. We now report that acetyl and benzoyl 
manganese compounds (CO) 5 Mn-COR directly add dihydro- and 
monohydrosilanes under appropriate conditions and afford a-
siloxyalkyl complexes. 
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Treatment of (CO)5Mn-COCH3 (1) in C6D6 with 1 to 3 equiv 
of Ph2SiH2 affords a light-orange solution within 5 min. Its 1H 
and 13C NMR and IR spectral data9"11 are consistent with 
quantitative transformation of 1 to (CO)5Mn-CH(OSiHPh2)(CH3 

(2a) (91% yield ascertained by 1H NMR spectroscopy with a 
Cp2Fe internal standard). Figure 1, a 1H NMR spectrum of this 
reaction mixture, illustrates the cleanliness of this reaction: no 
traces of acetaldehyde, its hydrosilated product EtOSiHPh2, 
(CO)5Mn-SiHPh2,12'13 a siloxyvinyl ether, or Ph2Si(H)Si(H)Ph2 

(the anticipated dehydrogenative coupling product from excess 
Ph2SiH2

14) are evident. 
Instability of 2a precludes its isolation. Solutions containing 

2a and excess Ph2SiH2 (2 equiv) slowly degrade over several hours 

(7) (a) Akita, M.; Mitani, 0.; Moro-oka, Y. J. Chem. Soc, Chem. Com-
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5.72 (s, SiH), 5.22 (q, J = 6.4 Hz, MnCH), 1.84 (d, J = 6.4 Hz, CH3);

 13C 
NMR (C6D6) S 212.4 (br s, CO), 71.1 (MnCH), 34.4 (MnCHCH,). 

(10) Our data for 2a agree with that of Akita and co-workers. They 
generated 2a by Rh(PPh3)3Cl-catalyzed hydrosilation of 1 in THF. We 
obtained identical results, clean production of 2a, using 4.5% Rh(PPh3J3Cl 
and 2 equiv of Ph2SiH2/!. 

(11) NMR spectral data for 2a, 2b, and 3 closely resemble that of their 
stable Fp analogues, Fp-CH(OSiHR'2)CH3 and [Fp-CH(CH3)0]2SiR'2 (R' 
= Ph or Et). All four mono- and bis(Fp-siloxyethyl) complexes were sepa­
rated by size-exclusion chromatography and are fully characterized. Hanna, 
P. K.; Gregg, B. T.; Cutler, A. R. Organometallics 1990, in press. 
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1973, 55, Cl. Chang, L. S.; Corey, J. Y. Organometallics 1989, 8, 1855 and 
references therein. 
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to dark red mixtures that exhibit paramagnetic broadening (and 
the presence of Mn2(CO)i0 by IR spectroscopy). Excess silane 
stabilizes 2a, since either adjusting the initial stoichiometry of 
1/Ph2SiH2 to 1:1 (even at 5 0C) or subsequently removing excess 
silane by size-exclusion chromatography (polystyrene beads) 
rapidly degrades 2a. Conducting the reaction in the presence of 
CO (1 atm) slows formation of 2a to 30 min without noticeably 
stabilizing the product. 

Diethylsilane exhibits similar reactivity toward 1 (eq 1) except 
that the bis(manganese siloxyethyl) complex 3 also forms in a 
1.5-2.0:1 ratio of 2b/3. Structural assignments rest primarily 
on 1H and 13C NMR spectral data for their ethylidene groups.11'13 

Conducting the reaction in the presence of 4-5% Rh(PPh3)3Cl 
as the catalyst selectively affords 2b, although substantial amounts 
of EtOSiHEt2 (up to 30%) and minor amounts of unidentified 
organics also form.15 In the absence of Rh(PPh3)3Cl, neither 
EtOSiHEt2 nor (EtO)2SiEt2 are detected by 1H and 13C NMR 
spectroscopy. 

Using the monohydrosilane Me2PhSiH permitted isolation and 
full characterization of the stable a-siloxyethyl complex 
(CO)5Mn-CH(OSiMe2Ph)CH3 (5) (eq 2). NMR spectral 
monitoring of the orange solution within 15 min of mixing 1 and 
Me2PhSiH (1:1) in C6D6 established the presence of 5 as the only 
organomanganese complex in at least 83% yield (vs Cp2Fe) and 
the absence of CH3CHO, EtOSiMe2Ph, and (CO)5Mn-
SiMe2Ph.13 Column chromatography with hexane/silica gel 
afforded 5 as a brown oil (67% yield).16 

0 C 9 ° ft f c ° 0-SiMe2Ph 
\ I Il Me2PhSiH I /^ / 

O C - M n - C — - • - O C - M n - C H (2) 

c o \ > 3 ^ c / J o ^ 
1 5 

Reactions between manganese benzoyl 4 and silanes are less 
straightforward. Ph2SiH2 rapidly and quantitatively consumes 
freshly recrystallized (CO)5MnCOPh (4) and gives the unstable 
siloxybenzyl complex 2c (eq 1) (81% yield vs Cp2Fe) and 5-8% 
of the silylether PhCH2OSiHPh2, but no detectable (CO)5Mn-
SiHPh2. IR and 1H, 13C NMR spectral data for 2c13 closely match 
relevant absorptions for Gladysz's (CO)5Mn-CH(OSiMe3)Ph.53*1 

Et2SiH2 reacts analogously, except that the product (CO)5Mn-
CH(OSiHEt2)Ph (2d)13 is less stable (/,/2 = 1.5 h in the presence 
of 3 equiv of Et2SiH2). Both monohydrosilanes Me2PhSiH and 
Et3SiH cleanly transform 4 into their benzyl silyl ethers and 
manganese silyl complexes (eq 3). The observed yields (75-85%) 
under a variety of reaction conditions agree with the indicated 
stoichiometry. Although these reactions are slower (1-4 h), 1H 
NMR spectral monitoring indicated the presence of at most trace 
concentrations of (CO)5Mn-CH(OSiR'3)Ph. 

XfII 
O C - M n - CL ^ ^ + 2R'3SiH - — * • 

4 

PhCH2OSiFC3 + (OC)5Mn—SiFT3 (3) 

6a: FV3 = Me2Ph 

b: FT3 = Et3 

Directly hydrosilating an acyl ligand and forming the man­
ganese a-siloxyalkyl complexes 2a-d and 5 represents only one 
facet of manganese acyl/hydrosilane chemistry. Both 1 and 4 

(15) Treatment of this reaction mixture with Fp-Na+ (-78 0C) and wor­
kup by silica gel chromatography affords the known7b Fp-CH(OSiHEt2)CH3 
in 31% yield. Similar transmetalation'5" of (CO)5MnCH2OCH3 provides 
FpCH2OCH3 (65% yield), (a) Casey, C. P.; Cyr, C. R.; Anderson, R. L.; 
Martin, D. F. J. Am. Chem. Soc. 1975, 97, 3053. 

(16) For 5: IR (C6H,2) 2106 (w), 2044 (w), 2007 (s), 1987 (m) cm"1 

(CO); 1H NMR (C6D6) & 7.56 (m, 2 H, Ph), 7.21 (m, 3 H, Ph), 5.07 (q, J 
= 6.5 H?., MnCH), 1.74 (d, J = 6.5, MnCHCW3), 0.33 (s, SiMe2);

 13C NMR 
(C6D6) 6 133.8, 129.8, 128.0, 127.1 (Ph), 69.6 (MnCH), 35.0 (MnCHCH3), 
-1.1,-1.6 (SiMe2). Anal. Calcd for C15H15O6SiMn: C, 48.13; H, 4.04. 
Found: C, 48.06; H, 4.03. 

serve as extremely efficient aldehyde and ketone hydrosilation 
catalysts;17'18 all silyl ethers noted were generated quantitatively 
with 2-4% 1 or 4 as catalyst and a 1:1 mixture of aldehyde plus 
hydrosilane.19 Manganese acyls 1 and 4 also are more active and 
general catalysts than is Rh(PPh3)3Cl7 toward hydrosilation of 
FpCOR with mono- and dihydrosilanes.20 A straightforward 
albeit speculative mechanism for hydrosilation of (CO)5MnCOR 
(1 and 4) entails oxidative addition of hydrosilane at manganese;3"5 

the resulting transient (CO)4Mn(H)(SiR'3)(COR) rearranges first 
to (CO)4(H)Mn=C(OSiR'3)R (via a 1,3-silatropic shift)21 and 
then to the coordinatively unsaturated a-siloxyalkyl intermediate 
(CO)4Mn-CH(OSiR'3)R. Studies in progress are concerned with 
further applications of manganese acyls as hydrosilation catalysts 
and with their mechanism(s) of action. 
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The increased stretching frequency observed upon protonation 
of Schiff bases in the retinoids and other related systems is well 
documented.2 Because the protonated Schiff base (PSB) has been 
thought to have a weaker rr bond than its parent Schiff base (SB) 
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