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Synthesis of an alpha, omega-Diamine and an alpha, omega- Diol with a Long
Carbon-chain via a Ring-Opening Cross Metathesis Reaction

Yoshihiko MORI
Hideyuki HAMADI
Motohiro OGURI

A novel process for producing an alpha, omega-diamine with a long carbon-chain from 1,4-dichloro-2-butene

has been studied using new catalytic systems. The process consists of 3 steps which are ring-opening cross

metathesis reaction, amination and hydorogenation. The ring-opening cross metathesis reaction, which is a key

catalytic reaction in this process, of 1,4-dichloro-2-butene with cyclohexene using ruthenium complex catalysts

gave 1, 10-dichloro-2,8-decadiene in excellent selectivities(>90%). 1,10-Dichloro-2,8-decadiene was easily

converted into 1,10-decanediamine by means of usual amination and hydrogenation. Moreover, 1, 10-decanediol

was also derived from 1,10-dichloro-2,8-decadiene.
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Table1 Ring-opening cross metathesis reaction of 1,4-dichloro-2-butene and cyclohexene using ruthenium
complex catalysts
No. Cat [Rul 14-DCB CyH Temp. Time 14-DCB Sel. [%]

' © [mol%] [mmol] [mmol] [C] [hr] Conv.[%] 1,10-DCDD 9,10-DCDD 3,4-DCB others
1 a 4.4 0.2 0.52 20 19 7.6 0.0 0.0 86.0 14.0
2 a 0.062 10.6 209 40 14 0.9 0.0 0.0 98.0 2.0
3 b 5.3 1.0 3.1 40 3 31.8 4.0 1.0 65.0 30.0
4 b 0.1 9.1 209 40 15 12.0 84.0 11.0 8.0 5.0
5 b 0.9 1.0 45 80 3 32.1 41.0 7.0 46.0 7.0
6 b 0.07 114 208 80 3 17.2 56.0 4.0 37.0 3.0
7 ¢ 0.02 9.7 195 40 1 21.1 93.6 0.8 0.0 6.0
8 ¢*  0.002 10.8 198 40 1 12.5 94.0 <0.1 0.0 6.0
9 [¢ 0.09 12.3 220 80 3 18.2 90.0 2.0 4.0 4.0

1,4-DCB ; 1,4-dichloro-2-butene. CyH ; cyclohexene

1,10-DCDD; 1,10-dichloro-2,8-decadiene, 9,10-DCDD ;9,10-dichloro-1,7-decadiene. 3,4-DCB; 3,4-dichloro-1-butene

% Addition of i-BusAl (0.03mmol)
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Table 2 Effect of molybdenum and tungsten catalysts on the activity and selectivity

1,4-DCB Sel. [%]
No. Cat. [mol%] Co=Cat [mol%] . “ro 1,10-DCDD  9,10-DCDD  3,4-DCB
1 d 5.9 — — 83 12 3.6 0.0
2 e 23 — — 45 0.0 5.1 0.0
3 f 3.7 — — 6.3 0.4 0.4 0.0
4 MoCl; 04  ELAICI 16 173 41 0.6 0.0
5 — —  EBAICI 16 15.0 0.0 0.0 0.0
6 MoCl; 04  i-BuwAl 1.2 22.7 2.8 0.3 0.0
7 WCLs 04  i-BuwAl 12 14.0 49 0.4 0.0

Conditions ; 40°C, 3hr, 1,4-dichloro-2-butene (1,4—DCB)10mmol, Cyclohexene (CyH)240mmol
1,10-DCDD ; 1,10-dichloro-2,8-decadiene, 9,10-DCDD ; 9,10-dichloro-1,7-decadiene.
3,4-DCB ; 3,4-dichloro-1-butene

Table 3 Ring-opening cross metathesis reaction of 1,4-dichloro-2-butene
and various cycloolefines

No Cycloolefines (CyOs) 1,4-DCB Conv. [%] Sel. [%]
’ compound n [mmol] [mmol] 14-DCB CyOs «,0-DCAD
1 Cyclopentene 1 31.0 12.3 55.3 41.0 73.3
2 Cyclohexene 2 36.0 10.7 11.5 5.8 54.3
3 Cycloheptene 3 22.0 10.3 82.1 91.1 68.8
4 Cyclooctene 4 27.0 9.7 92.5 97.9 72.6

Conditions ; 40°C, 3hr, Solvent ; dichloromethane 20ml
Catalyst ; ruthenium complex catalyst (c) 0.09mol%
a, w-DCAD ; «, w-dichloroalkadiene

(23)
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Table 4 Evaluation of equilibrium conversion by experimental methods

No 1,4-DCB  CyH 1,10-DCDD CyH Temp. Time Yield E.quilibrium E.quilibrium
" [mmol] [mmol] [mmol] /14-DCB  [C] [hr] [%] K Conv. [%]
1 7.44 197 1.53 21 0 7.0 16 0.022 18
2 8.73 18.3 1.38 2 40 6.0 13 0.028 13
3 162 2050 35.6 9 40 3.0 15 0.025 18
4 150 2810 31.8 15 40 6.0 16 0.024 19
5 79.5 1510 17.3 15 40 6.0 17 0.024 18
6 7.27 187 1.56 20 40 3.5 16 0.023 19
7 0.69 97.2 0.15 104 40 6.0 15 0.023 20
8 1.29 184 0.29 110 40 3.0 16 0.023 20
9 9.47 23 1.32 2.2 80 1.0 11 0.023 14
10 10.2 202 1.91 16 80 3.0 15 0.021 18
11 7.32 173 1.46 18 80 1.0 15 0.022 19
12 10.0 215 1.58 18 80 3.0 13 0.017 18
13 8.29 190 1.6 18 80 3.0 14 0.021 18
14 0.96 102 0.18 68 80 1.0 12 0.020 20
Catalyst ; ruthenium complex catalyst (c)
100 o -
90 )/_f
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Fig.5 Effect of ammonia/1,10-dichloro-2,8-decadiene (DCDD) ratio
on the 1,10-diamino-2,8-decadiene (DADD) yield
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