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Abstract: The industry of amino acids has developed for the synthetic methods, zymotechnics from the methods of ex-
traction. In the present, part of amino acids (L—cystine, L-tyrosine, etc.) is manufactured by the methods of extraction,
but most of amino acids is produced by synthetic methods, zymotechnics. Among the methods, the synthetic methods use
of cyanic acid, which generate a large of waste water by acid or alkali in hydrolysis. In this point of view, improved new
synthetic methods are demanded for being the influence of environment. This article introduces new synthetic methods of
phenyl alnine, further more, the recent of research results are introduced to prepare the derivative a—keto acids of pre-

cursor for preparing more than particular amino acids.
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Table 1?2 Double Carbonylation of Organic Halides in the Presence of Amines?®

RX R’.NH Reaction Reation Product Ratio Total”
: Temp(C) Time(h) RCOCONR’, RCONR’, Yield(%)
PhBr Et,NH 100 40 0.86 0.14 95
PhBr n-Pr,NH 100 50 0.90 0.10 44
PhBr 1-Pr,NH 100 50 0.00 1.00 3
PhBr piperidine 100 64 0.31 0.69 62
PhBr morpholine 100 47 0.21 0.79 42
PhCl Et,NH 100 46 - trace trace
Phl Et,NH 100 45 0.32 0.68 100
PhI® Et,NH 100 45 0.44 0.56 90
Phl n-Pr,NH © 100 42 0.29 0.71 100
Me-{ )-Br Et,NH 100 45 0.84 0.16 98
MeO-@. Br Et,NH 100 50 0.80 0.20 20
Cl-@-Br Et,NH 100 50 0.69 0.31 88
B

g ' E,NH 100 63 058 0.42 100
S: Br Et,NH 100 43 0.15 0.85 80
PhCH=CHBr? Et,NH r.t.2 88 0.520 0.48” 41
PhCH=CHBr? Et,NH 50m 46 0.120 0.88% 43

a) Reactions were carried out in a 20 mmol scale using PdCL,(PMePh,), as catalyst without solvent. RX/R’,NH/Cata-
lyst = 1/3/0.01 (molar ratio). p(CO)=10atm measured at room temperature. b) Based on organic halides. Deter-
mined by GLC. ¢) Benzene(25nf) was used as solvent. d) CICH,COCONEY, e) CIC;H,CONEt, f) Cis(1) and trans(6.5)
mixture was used. g) PdMe,(PMePh,), was used as catalyst. h) PdCL(PEt,Ph), was used as catalyst. i) Trans isomer
was formed selectively. j) Cis(1) and trans (6.5) mixture. k) Cis (1) and trans (39) mixture.
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Table 21 ¢Ketoamide Synthesis through Carbonylation of Organic Halides in the Presence of Amines®

Ca Temp? »(CO)  Reaction Product  yield(% )¢

Entry RX talyst (t)  (atm) time(h) ~RCOCONR’, RCONR,
1 PhI HNEL, PhPdI(PhP). 60 10 2 715 241
2 PhI HNEL, PACL(PhEP), 60 40 5 733 22.4
3 PhI HNEL, PACL(PhMeP), 60 40 67 80.7 74
4 PhI HNEL, PACl, (dppe)® 60 40 2 65.9 213
5 PhI HNEL, PACl(dppp)® 60 10 19 87.3 6.0
6 PhI HNEL, PACl,(dppb)” 60 40 4 98.1(944) 1.6
7 PhI HNE, PdCl,(dppt)*® 60 40 4 79.9 143
8 Phl HNEL, PdCl,(DIOP) 60 40 4 87.9 74
9 Phl HNEL, PACl, 60 20 84 805 96
10 PhI HNEL, PdCl, 100 20 4 85.5 12.2
11 PhI HNEL, Pd/C 100 20 3 83.3 140
12 Ph HNEL, PdO 100 20 2 835 136
13 PhI HNEL, Pd-black 100 20 2 85.7 13.0
14 PhI HNEL, PACL(PCN), 100 20 35 845 123
15 PhI HNEL, PdCl(dppb) 60 20 5 96.5 25
16 PhI HNEL, PACl, (dppb) 60 8 7 914 63
17 PhI HNEL, PACL(dppb) 60 1 3om 9.6 24.1
18 PhI HNEL, PACl(dppb) 100 40 2 88.8 108
19 PhI HNEL, PACl,(dppb) 100 20 3 75.6 22.8
2 PhI HNEL, PCl(dppb) 100 8 6 37.8 50.9
21 PhI HNMe,  PhPdI(PhP), 60 40 3 9.7 80.3
22 PhI HNPr, PhPdI(Ph,P), 60 40 3 81.4(75.1) 138
23 PhI HNG-Pr), PhPdI(PhpP), 120 25 s 0 92.0
24 PhBr  HNEL, PdCl,(dppb) 100 20 18 73.9 9.7
% { S g PACl(dppb) 60 40 s 66.1 286
26  PhCH—CHBr HNE, PACI2(dppb) 60 10 6 544(51.0)  45.3

2Halide 4.0mmol, amine 3ml, catalyst 1.88 X 10~'mmol. ®Oil bath temperature. “The figures in parentheses are Isolated

yields. 41, 2-bis(diphenylphosphino)ethane. ©1, 3—-bis(diphenlphosphino)propane. 1, 4-bis(diphenylphosphino)butane.
€1, 5-bis(diphenylphosphino)pentane. ®Recovered Phl was 64.6%

Table 3¥ Double Carbonylation of Organic Halides in the Presence of First Amines

Organic Amines Catalyst Temp p(CO) Reaction Product yield(%)
Halides R'NH, Y () (atm)  time(h) RC-CONHR'NR’ RCONHR’
PhI BuNH, PhPd(Ph;P), 60 40 3 8.3 83.9
PhI BuNH, PdCl,(dppb) 60 40 3 155 75.5
Phl BuNH, PdCL, 100 40 2 29.6 57.4
PhI HexNH, PdCl, 100 40 2 37.1 58.0
Phl iprNH, PdCl, 100 40 3 72.8 16.2
PhI (H)>NH,  PdCl, 100 40 2 814 12.9
Phl tBuNH, PdCl, 100 40 4 6.69 0
PhBr  (H)-NH,  PdCl(dppb) 100 20 46 75.0 209
PhCH.Cl  tBuNH, PdCl,(dppb) 60 20 9 9.0 9.4%
*PhCOCONHtBu(88.8%) *PhCH,NHtBu(72.7%)
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Table 4% Double Carbonylation of Phenyl lodide in the Presence of Alcohol under Various Conditions®

N Catalyst? Alcohols Ccoe Reaction  Reaction Selectivity/ % Conversion
u ¥ (atm)  temp/C  time/h  PhCOCOR PhCOOR  of Phl/%
1 PdCl,(PCys), MeOH 70 70 92 3 97 100
2 PdClL(PCys). EtOH 70 70 92 17 83 97
3 PdCL(PCys). 2-Butanol 70 70 96 66 34 74
4 PdCL(PCys). 2-Octanol 70 70 119 64 36 91
5 PdCL(PCy,), 4-Heptanol 60 70 48 76 24 35
6 PdCl,(PCys), 2-Butanol 70 60 48 77 23 37
7 PdCL,(PCy3). 2-Butanol 70 80 48 60 40 60
8 PdClL,(PCys), 2-Butanol 70 100 48 21 79 96
9 PdCl(PCys), 2-Butanol 20 80 48 60 40 10
10 PdCl,(PCy;), 2-Butanol 40 80 48 57 43 36
11 PdCL(PCys), 2-Butanol 80 80 48 47 53 82
12 PdCL,(PCy;), 2-Butanol 90 80 48 35 65 93
13 PdCl,(PMePh,), 2-Butanol 70 80 48 13 87 86
14 PdCl,(dppb) 2-Butanol 70 80 48 15 85 85

a) Reactions were carried out using PhI(5 mmol), alcohol(7.6-11 mmol), Et;N(7.6 mmol), catalyst(0.1 mmol) in CH,
ClL,(1.5-2 cm®). b) PCy;=tricyclohexylphosphine. dppb=Ph,P(CH,),PPh,. ¢) Initial pressure measured at room tem-
perature.(1 atm = 101325 Pa).

Table 51 Carbonylation of Halides in the Presence of Alcohols?

Halide Alcohol p(CO) Temp Time Conversion Yield( %) Selectivity®

RX ROH (atm) (C) (h) (%) RCOCOOR” RCOOR’ (%)
CsHsl CH,OH 150 120 10 100 0 (82.8) 0
CeHsl C,H;OH 150 120 10 100 12.0 79.5 13.1
CeHsl (CH;),CHOH 150 120 10 100 36.6 62.7 36.9
CeHsl CH;(CH,),0H 150 120 10 100 29.0 61.0 32.2
CeH:l (CH,),CHCH,OH 150 120 10 100 30.7 46.1 40.0
CeHsl CH,CH,CH(CH,)OH 150 120 10 100 25.7 73.0 26.0
CsHil (CH;),COH 150 120 10 54.3 0 23.9 0
CsHsl (CH;),CCH;0H 150 120 10 100 50.2 474 51.4
CeH:l cyclo-C¢H,,OH 150 120 10 100 39.4 57.2 40.8
CeHsl C:H;CH,OH 150 120 10 100 0 (94.5) 0
CsHsl CsH;0H 150 120 10 100 0 (94.3) 0
CsHsl (CH,),CHOH 150 80 10 89.0 46.7 34.4 57.6
CsHil (CH,),CHOH 150 60 24 26.0 20.3 3.4 85.7
CeHsl (CH;),CHOH 90 60 24 22.8 13.5 3.7 78.5
CsHsl (CH,),CHOH 30 60 24 19.7 4.8 4.5 51.6
CsHl (CH,),CHOH 300 120 10 100 37.8 56.6 40.0
CsHsBr (CH,;),CHOH 30 100 120 80.0 16.0 64.0 20.0
p—CH,CeH,I (CH,),.CHOH 150 120 10 100 38.2 60.8 38.6
p~CH,0CH,I (CH,),CHOH 150 60 48 44.7 (30.1) 4.3 87.5
2-IC,H,S? (CH,),CHOH 150 60 48 72.6 61.8 6.0 91.2
5-BrC;H,NS® (CH;),CHOH 150 100 50 nd (16.0) (50.7) 24.0
trans—CgH;CH=CHI (CH,),CHOH 150 15 9 100 8.0 (60.4) 11.7

2Halide 4 mmol, triethylamine 5 ml, PdCl,(P(CsHs)), 0.038 mmol.

bEstimated by gas chromatography. The figures in parentheses are isolated yields
Selectivity =100 X keto ester/(keto ester +simple ester)

42-Todothiophene.

¢5-Bromothiazole.
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Table 6. Preperation of Glyoxylic Acid from Various Organic Halides?

Halide p(CO) Temp Time Conversion Yield(%) Selectivity

RX (atm) (C) (h) (%) RCOCOOH RCOOH RCHO (%)
Phl 150 80 10 88.5 40.1 24.3 12.9 51.9
PhI? 150 80 1.5 97.7 66.7 12.7 6.1 78.0
Phl 150 60 30 93.1 40.3 16.0 12,5 58.6
Phl 150 40 72 70.1 37.2 4.4 11.4 70.2
PhBr 30 100 96 41.9 1.2 29.1 5.7 2.6
p-MeCsH,l 150 60 48 86.5 (35.0) (15.0) (13.5) 55.1
2-I-thiophene 150 80 10 100 (47.1) (24.3) 13.5 55.5
PhCH=CHI 150 rt 96 100 0 (93.0) 0 0.0

28RX 4 mmol, H,0 1 ml, NEt; 5 ml, PdCl,(PPh;),. °H,0 2 ml, NEtPr, 8 mmol in CH,Cl,
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