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Abstract : In order to obtain high yield and product quality of terbutaline sulfate, the synthetic method of terbutaline sulfate is studied.
Terbutaline sulfate is synthesized from 3,5-dibenzyloxyacetophenone by bromination, alkylation reaction, carbonyl reduction and cata-
lytic hydrodebenzylation. The reaction conditions and parameters are optimized and improved. Bromination is optimized, with tetra-

hydrofuran and methanol as solvents. tetrabutylammonium tribromide is used instead of liquid bromide and copper bromide as bromina-
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tion reagent, n(3,5-dibenzyloxyacetophenone) : n (tetrabutyl ammonium bromide) =1 : 1.3, the reaction time could be reduced to 6
hours, and the yield is up to 99.1%.In condensation reaction, with benzyl tert-butylamine instead of tert-butylamine,n (3, 5-dibenzy-
loxy-alpha-Bromoacetophenone) : n (benzyl tert-butylamine) =1 ¢ 3, the yield is 69.9%. In catalytic hydrodebenzylation, the amount
of Raney Ni is 15% in solvent methanol, the pressure is 1.0 MPa,temperatuer is 40 “C ,and the yield is up to 90.2%. Under the opti-
mized conditions, the total yield is 62.4 % ,and the purity is 99.90% (by HPLC), the impurities are less than 0.1%. The structures of
the target compound are confirmed by ' H-NMR and " C-NMR. The improved synthesis process with mild reaction conditions, simple

operation, and high yield is more suitable for industrial production.

Keywords: pharmaceutical engineering;f, adrenoceptoragonist; terbutaline; electrophilic substitution; carbonyl reduction; cata-

lytic hydrogenation
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Fig. 1 Synthetic route of terbutaline sulfate
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3,5- . ; ,
; . ; Raney Ni, ; .
1.2
1.2.1 3,5- -a- ( 3)
49.8 g(0.15 mol) 3,5~ 250 mL 125 mL ,
s 94.02 g(0.195 mol) . 25~30 C 6 h, , 400
ml , (120 mLL X 3) , . , s s
’ 60.9 g, 99.1% .'H NMR (600 MHz,DMSO_d6)67. 31~7.51 (m, 10H,Bn),

7.24 (s, 2H,ArH), 7.00 (s, IH,ArH), 5.16 (s, 4H,CH,-Bn), 4.93 (s, 2H,CH,Br),”C NMR (600
MHz,DMSO_d6)¢634. 2 (CH,Br)>,69.7,107.2,107.6,127.8,127.9,128.5,135.9,136.6,159.7,191.4 X

107°(C=0),
1.2.2 3,5- -N- ( 4)
60 g(0.15 mol)  3,5- -a- 480 mL , 60 C, 72.6 g
(0.45 mol) 116 mL . . 80 C, 6 h, . 300 mL
, (100 mL X 3) , . , . . 100 mL ,
, 5~10 C 2 h, 50.5 g, 69. 9% ,' HNMR (600 MHz, DMSO _d6)

0 7.31~7.50 (m, 12H,Bn), 7.18 (s, 2H,ArH), 7.10 (s, 1H,ArH), 7.05 (s, 2H,ArH), 6.87 (s,
1H,ArH), 5.10 (s, 4H,CH,-Bn), 3. 96 (s, 2H,CH,N) , 3.77 (s, 4H,CH,-Bn), 1. 11 (s, 9H,3CH;),
ESI-MS.m/z:494. 3[M~+1]" ,"*C NMR (600 MHz, DMSO_d6) ¢ 27.0 (CH;),53.7,54.9,56.7,69.5,
106.2,106.6,126.2,127.7,127.9,128.0,128.4,136.7,138.1,141.6,159.3,198.8 X10 *(C=0),

1.2.3  3,5- -N- ( 5)

50 g(0.1 mol)  3,5- -N- 9.6 g(0.25 mol) 750
mL , 25T 5 h, ) 2 h, ) 300 mL
(100 mL X4) , s , , , 50.1 g,

99.8% ,'H NMR(600 MHz, DMSO_d6)8 7.13~7.45 (m, 15H,Bn), 6.48 (s, 1H,ArH), 6.43 (s, 1H,
ArH), 5.02(s, 4H,CH,Bn), 4.54(s, 1H,NCH,Bn), 4.07(s, 1H,NCH,Bn), 3.82~3.86 (d, ] =15.6
Hz,1H), 3.68~3.75(d, J =15 Hz, 1H),2.55~2.69(m, 2H),1.11 (s, 9H,3CH;). ESI-MS,m/z:
496.2[M+1]" . C NMR (600 MHz, DMSO_d6) ¢ 27.2(CH;),54.7,54.9,59.6,69.1,71.5,100. 3,
105.0,126.2,127.6,127.7,127.9,128.4,137.1,143.1,147.2,159. 1,

1.2.4  o( ) -3,5- ( 1
47 g(0. 095 mol)  3,5- -N- 7.1g Raney Ni 470 mL
, 40°C 1.0 MPa 5 h, 10°C, N, , , 75 mL
pH 5.4, (150 mLX3) . 250 mL . 10 min, 5~10 C
2.0h, N, , , , 23.4 g, 90. 2%, 99.90% ., HNMR (600

MHz,DMSO_d6)¢ 9. 21 (brs, 2H, ArOH), 6.29 (s, 2H,ArH), 6.11 (s, 1H,ArH), 4. 75~4.82 (d,
J=9.6 Hz, 1H, CH), 3.85~4. 65 (brs, 1H,OH), 2.87~2.95 (m, 1H,NCH,), 2. 70~2.78 (m, 1H,
NCH,) , 1.26 (s, 9H,3CH;), ESI-MS,m/2:226. 1[M+1]" ,"”C NMR (600 MHz, DMSO_d6) & 25.4
(CH;),48.9,54.9,68.9,101.4,104.0,144. 7,158. 3,

3 a 9395’ N )
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s ,
6 h( 24 by, ) , . N
1 2,
1 2
Tab.1 Effect of temperature on the yield Tab.2 Effect of tetrabutylammonium tribromide amount on time
/C /% n( 2) + n( ) /h
1 10 1 1.0 ¢ 1.0 24
2 1o b 2 1.0+ 1.1 18
’ 20 oo 3 1.0:1.2 10
4 25 98.9
5 30 99.1 4 1.0+ 1.3 6
6 35 97.5 5 1.0: 1.4 6
1 s , 25~30°C , o
30 C , s o , , 25~30 C o
2 33455 1:1.3
s s o 4 350-
1:1.3 o
2.2 3,5- -N- ( 4)
4 o s s
[22-26] i 3 1,
3 4
Tab.3 Effect of solvents on the yield Tab.4 Effect of temperature on the yield
/% /C /%
1 26.4 1 40 —
2 38.9 2 50 26.7
3 58.6 3 60 58.6
4 N, N- 64.8 4 70 64.8
) 67.9 S 80 69.9
3 s , o N, N-
s ; s s o
4 , 40 'C 0 s s
80 C o
2.3 o ) -3,5- ( 1)
1 o s
s s s o s N N
2.3.1
Raney Ni 15%¢( . ). 40 °C . 1.0 MPa , .
N N . ; 90.27%,85.3%,80.5%,65.8%6  59.1%. , N
~ ’ ’ 5 ’ ’
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2.3.2 5 Raney Ni
. 40 C., Tab.5 Effect of the amount of Raney Ni on the yield
1.0 MPa R Raney Ni Raney Ni/ % /%
, 5 o 5 s 1 5 59.6
i , Raney Ni 2 10 80.9
3 15 90.2
’ ’ ’ 4 20 90.7
. Raney Ni 15 % o
2.3.3 6
.Raney Ni 15%. Tab.6 Effect of temperature on the yield
1.0 MPa , /C /%
s 6 6 s 1 25 12.4
. 2 30 16.5
’ ’ 40 C 3 35 85.7
, , 1 10 89.4
, i 40 °C ) 5 45 87.2
2.3.4 7
.Raney Ni 15% . Tab.7 Effect of pressure on the yield
40 °C s /MPa /%
1 0.5 56.8
, 7 o 1.0 MPa ) 07 76.9
, , 3 1.0 90.2
. 1.0 MPELQ 4 1.2 90.1
) 1.5 90.0
2.3.5
.Raney Ni 15%. 8
40 C . 1.0 MPa y Tab.8 Effect of rotation rate on the yield
’ 8 o /(r+ min~ 1) /%
150 r/min ; 1 150 —
, 350 r/min ) 2 250 69.7
° 3 350 90.1
350 r/min, | 150 90.2
3
3 95_ ’ o
D 3,9 -a- R
2) 3 95_ _N_ .
3) , N N N N
, 90.2%.,
4) , 62.4% . 99.90% (HPLC ), 0.1% .
'H-NMR “C-NMR R
5) ’ ’ .
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