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Abstract 

In the presence of diphenylantimonymagnesium, various aldehydes react readily with w-bromoacetophenone to form a#-un- 

saturated ketones in good yields. 

1. Introduction 

Many studies of the synthetic application of 
organoantimony compounds have been reported from 
our laboratory [l]. Most have concerned the reaction of 
pentavalent organoantimony compounds (penta- 
organylstiborane, stibonium ylide, and quaternary sti- 
bonium halogenide) with carbonyl compounds. It was 
found that the quaternary stibonium halogenide is the 
least reactive towards aldehydes [2]. In continuation of 
our study, we found that the reaction was not pro- 

AX 
R,Sb, +MLn - 

R’ 
[R,Sb-R’][MLnX]- 

moted by Lewis acids, such as AU,, TiCl,, BF, . Et,O, 
because the bond polarized by the Lewis acid was the 
antimony-halogen bond @b-X), instead of the anti- 
mony-carbon bond @b-C). In contrast, the corre- 
sponding pentaorganylstiborane is highly reactive to- 
wards aldehydes, the reaction taking place readily even 
below -78°C and its reaction stereoselectivity includ- 
ing diastereoselectivity was very low. We know of no 
published report concerning the reaction of tertiary 
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stibines with carbonyl compounds. Generally, tertiary 
stibines are relatively stable, and their reactivity may 
be very different from that of the corresponding pen- 
tavalent organoantimony compounds. Hence our inter- 
est in the reactivity of tertiary stibines, and the present 
paper is our report of the first example of this type of 
reaction. In the presence of diphenylantimonymagne- 
sium, various aldehydes react readily with w- 
bromoacetophenone to form cr$-unsaturated ketones 
in good yields. 

2. Results and discussion 

Diphenylantimonylithium can be readily obtained 
either by lithium cleavage of triphenylstibine [31 or by 
reaction of diphenylbromostibine with freshly cut strips 
of lithium. Diphenylantimonymagnesium must be pre- 
pared by reaction of diphenylbromostibine with magne- 
sium shavings. The THF solution of diphenylanti- 
monylithium or diphenylantimonymagnesium is deep 
red. To this solution, w-bromoacetophenone was added 
(the colour faded immediately to light yellow) followed 
by aldehydes. After work-up as usual, cY,p-unsaturated 
ketones were obtained as major products. The results 
are summarized in Table 1. In addition, small amounts 
of reductive and coupling products were formed as 
by-products. 

A speculative mechanism is shown in Scheme 1. As 
no free radical was found by electron paramagnetic 
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“ Iaolatcd yield based on aldehydz: ” when diphenylsntimon);lithium was uvxl. the yield was 66’;: ’ determined ty ’ 11 NMR 

resonance (EPR), it is believed that the reaction was by 
an ionic mechanism. Diphenylantimonylithium reacted 
with w-bromoacetophenone to result in an intermedi- 
ate tertiary stibinc 6, which then reacted with aldchy- 
dcs to give another intcrmcdiate 7 (path a). ‘The majo 
products, cu,/?-unsaturated ketone S: was obtained by 
elimination of Ph,SbOH from intermediate 7. Mcan- 

while, the tertiary stibine 6 may suffer from hydrolysis 
(path b) and coupling (path c) reactions to gi\;e reduc- 
tive product 8 and coupling product 9 rcspcctivcly. 

3. Experimental Section 

IR spectra were obtained on a Shimadzu IR-440 
spectrophotometcr and are reported in cm ’ units. 

I ) I ,i /‘l‘Fl F 

ph;‘b-rI Ph,SbLi ___‘, 

Mass spectra wcrc measured on a Finnigan GC-MC 
4021 spectrometer. ‘H NMR spectra were recorded on 
a Varian EM-3601. instrument in CCI, solution with 
‘I’MS as an intcrnai standard and arc reported in 6 
units (ppm). Boiling and melting points arc uncor- 
rected. Dil-7hcnylbroni~~stibinc was prepared according 
to the literaturt> method (41. 

A mixture of diphenylbromostibinc 997 mg 
(Ph,SbBr. 2.X mmol) and magnesium 120 mg (Mg, 5.0 
mmol) was xtirrcd in THF at r.t. for h h. resulting in a 
deep red solution. After removal of unrcactcd Mg, 
o-bromoacetophenonc 45X mg (BrCH ,COPh. 2.3 
mmol) and bcnzaldehydc 212 mg (RC’HO. 2.0 mmol) 
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2 
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Scheme 1 
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were added sequentially with vigorous stirring. The 
resulting solution was stirred at r.t. for 1 h. After 
chromatography on a silica column, 365 mg (88%) 
chalcone was obtained. Mp 59-60°C (authentic sample: 
57-58°C); ‘H NMR 7.20-7.80 (m, lOH), 8.0 (m, 2H); 
IR (IU3r) 1660, 1602; MS 208 (M+, 45). The data are 

the same as from an authentic sample. 

3.2. I-Methylchalcone (Sb) 
From 4_methylbenzaldehyde, 380 mg (86%). Mp 95- 

96°C (ref. 5: 96.5”C); ‘H NMR 2.30 (s, 3H), 7.20-7.80 
(m, 9H), 8.05 (m, 2H); IR (KBr) 1658, 1600; MS 222 

(M+, 42). 

3.3. 4-Chlorochalcone (SC) 
From 4-chlorobenzaldehyde, 420 mg (87%). Mp 

114-115°C (ref. 6: 115-116°C); ‘H NMR 7.15-7.70 (m, 
9H), 7.90 (m, 2H); IR (KBr) 1662, 1605; MS 242 (M+, 

52). 

3.4. I-Phenyl-2-hepten-l-one (5d) 
See ref. 7. From valeraldehyde, 320 mg (85%). BP 

112-114”C/2 mmHg; ‘H NMR 0.90 (t, J = 7.0 Hz, 
3H), 1.40 (m, 4H), 2.20 (m, 2H), 6.85 (m, 2I-0, 7.40 (m, 
3H), 7.80 (m, 2H); IR (neat) 1670, 1620; MS 188 (M+, 

15). 

3.5. I-Phenyl-2-dodecen-l-one (5e) 
See ref. 8. From decyl aldehyde, 440 mg (86%). Bp 

158-16O”C/2 mmHg; ‘H NMR 0.90 (t, J = 7.0 Hz, 
3H), 1.30 (m, 14H), 2.20 (m, 2H), 6.90 (m, W, 7.40 (m, 
3H), 7.80 (m, 2H); IR (neat) 1670, 1620; MS 258 (M+, 

5). 

3.6. I-Phenyl-2,4-hexendien-l-one (58 
See ref. 9. From crotonaldehyde, 250 mg (73%). BP 

90-92”C/2 mmHg; ‘H NMR 1.90 (d, J, = 6.0 Hz, 3H), 

6.20 (m, 3H), 6.70 (d, J, = 14.0 Hz, lH), 7.40 (m, 3H), 
7.90 (m, 2H); IR (neat) 1660, 1630; MS 172 (M+, 30). 

3.7. 2-Cyclohexylidene-I-phenyl-ethanone (Sg) 
See ref. 10. From cyclohexanone. ‘H NMR 1.98 (m, 

6H), 2.60 (m, 4H), 6.50 (s, lH), 7.40 (m, 3H), 7.80 (m, 

2H); IR 1665, 1620. 
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