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Photopromoted Carbonylation of Alkyl Halides
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Abstract Photopromoted carbonylation of alkyl halides with carbon monoxide or carbon dioxide can
be carried out under ambient conditions (atmospheric pressure and room temperature) and the corresponding
ester was given. The non-precious transition metal complexes (such as cobalt complexes) is used as catalysts.
In this paper, the photopromted carbonylation of bromocyclohexane, 1-bromooctane and 1-bromododecane
were reported. It was found that addition of acetone and sodium acetate can improved the yield of esters. Our
preliminary work showed that the part of alkyl halides can be transformed into alkane and akene except for
esters after irradiation. In subsequent experiment, the influence of some factors on which akyl halide
transform into alkene is studied. Based on the results of experiment, the way which photocatalyzed
carbonylation of akyl halides proceed through is deduced.
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Tab.1 Theresult of photoprompted carbonylation of bromocyclo hexane in CH,OH/CH;COCHj,
n(Co(OAcC),):n(NaOAc) 1% 1%
aco 1.0 54 14
1:30 38 30
bco, 1.0 20 10
1:30 48 23
V() )=31 a 30h; b 40h
l I I s
el , Co(acac), ,
o , Co(OAcQ), ,
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Tab.2 theresult of photoprompted carbonylation of bromocyclohexanein CH;OH
n(Co(OAcC),):n(NaOAc) 1% 1%

2CO 1.0 100 6
1:30 100 28

>co, 1.0 100 3
1:30 100 10

1
, 1- 1- , o

Co(OAC)2
CH3(CH2)sCH2Br + CO(COz) + CHsOH———> CH3(CH2)7COOCHS3 + CH3(CH2)6CHs3
0.1MPa hv,r.t

) )
+ CH3(CH2)sCH=CH:
©)
CHa(CH2)10CH2Br + CO(CQ2) + CHsOH %% CHg(CH2)10CH2CO0CHS + CHa(CHz)10CHs
hv,r.t
0.1MPa (1) )
+ CHs(CHz2)9CH=CHs
©)
- (@) : (23 °
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Tab.3 Theresult of photoprompted carbonylation of 1-bromooctane and 1-bromododecane with CO
n(Co(OAc),): n(NaOAc) 1% 1% 1% 1%
a1 1.0 55 9 5 40
’ 1:30 80 20 0 60
by 1.0 30 6 10
1:30 50 16 0 28
1
1- 1- ) ) B
[7.8]

s, , CH30H .
CH3(CH2)10CH2Br 1 VAR CH3(CH2)10CH 2—3> CH3(CH2)10CH3 + CH30

H
\ CH3(CH2)sCH=CH
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Tab.4 Theresult of 1-Bromododecane by irradiation
1% 1% 1%
50 30 20 151
2 0.5:1
V( ) V( )=3:1 2 0.5:1
CO CO,
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Tab.5 The comparison of two reactive methods
time(h) 1% 1% 1% 1%
10 70 14 0 30
15 76 19 0 33
°10 10 0 3 4
15 27 6 0 10
°20 33 12 0 18
°30 60 20 0 28
1- s A s coO 5h; b: H
1- )
3
s
o s
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