
This article was downloaded by: [University of Chemical Technology and Metallurgy - Sofia]
On: 24 November 2014, At: 02:54
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer
House, 37-41 Mortimer Street, London W1T 3JH, UK

Bioscience, Biotechnology, and Biochemistry
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/tbbb20

A Facile Synthesis of (R)-3-Amino-4-phenylbutyric
Acid from L-Aspartic Acid
Masahiko Sekia & Kazuo Matsumotoa

a Lead Optimization Research Laboratory, Tanabe Seiyaku Co., Ltd., 16–89, Kashima
3–chome, Yodogawa-ku, Osaka 532, Japan
Published online: 12 Jun 2014.

To cite this article: Masahiko Seki & Kazuo Matsumoto (1996) A Facile Synthesis of (R)-3-Amino-4-phenylbutyric Acid from
L-Aspartic Acid, Bioscience, Biotechnology, and Biochemistry, 60:5, 916-917, DOI: 10.1271/bbb.60.916

To link to this article:  http://dx.doi.org/10.1271/bbb.60.916

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of
the Content. Any opinions and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied
upon and should be independently verified with primary sources of information. Taylor and Francis shall
not be liable for any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other
liabilities whatsoever or howsoever caused arising directly or indirectly in connection with, in relation to or
arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/tbbb20
http://www.tandfonline.com/action/showCitFormats?doi=10.1271/bbb.60.916
http://dx.doi.org/10.1271/bbb.60.916
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


NII-Electronic Library Service

Biosci. Bio/ech. Bioch£'III .. 60 (5).916 917. 1996 

Note 

A Facile Synthesis of (R)-3-Amino-4-phenylbutyric Acid from L-Aspartic Acid t 
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Japan 
Received November 30, 1995 

A practical synthesis of (R)-3-amino-4-phenylbutyric acid 1, based 
on Friedel-Crafts acylation with the 2-aminocarboxyl group of 
L-aspartic acid retaining its original 2-carbon chirality, is described. 

Key words: fJ-amino acid; L-aspartic acid: 
4-phenyl-3-aminobutyric acid; 
Friedel-Crafts acyla tion: ~-aminoketone 

[J-Amino acids have recently attracted strong attention on as 
useful building blocks for the synthesis of biologically active 
compounds such as peptides, fJ-lactams and anticancer agents. 11 

(R)-3-Amino-4-phenylbutyric acid 1 is recognized as one of the 
most representative tJ-amino acids and has been utilized, for 
instance. as a component of antihypertensive angiotensin II 
analogs. 21 Earlier studies on the synthesis of 1 relied upon the 
homologation of phenylalanine by the Arndt-Eistert method. 2

) 

Recent approaches 3
) based on the stereospecific transformation 

of aspartic acid are especially of preparative value,4) since aspartic 
acid inherently bears the fJ-amino acid fragment in its molecule 
and both enantiomers are readily available. 5

) We have recently 
reported a versatile synthesis of }'-aryl-fJ-amino acids from L
homoserine lactone with aryllithiums used as an arylating reagent 
(M. Seki and K. Matsumoto. manuscript submitted to Tetrahedron 

Left.). However, for the synthesis of (R)-3-amino-4-phenylhutyric 
acid 1 carrying an unsubstituted phenyl group, a method based 
on the Friedel-Crafts reaction. using benzene as a nucleophile, is 
considered to be more practical. We now report a short-step and 
high-yielding synthesis of (R)-3-amino-4-phenylbutyric acid 1 
from L-aspartic acid. 

The required phenylation of the :x-aminocarboxyl group of an 
L-aspartic acid derivative was achieved by the usc of our previously 
reported procedure (Scheme 1). h) Thus, optically pure :x-amino 
phenyl ketone 3 was synthesized by Friedel-Crafts acylation of 
benzene with the acid chloride derived from N-methoxycarbonyl
L-aspartatic acid {i-ethyl ester 2. The reduction of 3, with 
dimethylphenylsilane used as a reductant, furnished tralls-fJ
amino-I'-butyrolactone 4 stereoselectively. hi Ring opening of the 
lactone 4 and subsequent cyclization to .:!-oxazolidone acetate 5 
were readily effected by treating 4 with sodium methoxide in 
methanol. This transformation made it easier to remove the 
protective group of the amino function of 4. The relative 
configuration of 5 \vas confirmed by NOE experiments with 
I H-NMR spectroscopy: enhancement (14.6°;;1) of the C-4 hydro
gen signal was observed when the benzylic (C-5) hydrogen \vas 
irradiated. Simple hydrogenolysis of 5 with palladium on carbon 
as a catalyst atforded methyl (R)-3-amino-4-phenylbutyrate 6 in 
a high yield. fJ-Amino acid 1 was readily obtained by acid 
hydrolysis of 6 and a subsequent treatment with propylene oxide. 
The optical purity of product 6 was confirmed by converting 
into its :x-methylbenzylureas (7 and 8) and comparing their 
I H-NMR spectra at .:!OO MHz (Scheme .:!). The methyl group of 

the ester function of urea 8 derived from D.L-:x-methylbenzyl
amine showed two singlets at 3.64 ppm and 3.61 ppm. while L-:X

methylbenzylurea 7 showed just one singlet at 3.61 ppm assigned 
to the methyl signal. This clearly revealed that {i-amino ester 6 
was essentially enantiomerically pure (c.e. >95%). {i-Amino acid 
1 had an optical rotation of - 8.6' (c, 0.86, H 20) in good ac
cordance with the reported value [[:x]b5 -8.5 (c, 0.20, H 20)].·hl 

Experimental 
Melting point (mp) values were obtained by using Yamato melting 

point apparatus and are uncorrected. Infrared spectra were recorded 
w'ith a Perkin-Elmer 1640 infrared spectrophotometer and are reported as 
Anm (cm'- I) values. I H-NMR data \vere recorded with a Bruker AC-200 
CWO MHz) spectrometer and are reported as b values. Mass spectra were 
taken \·,-ith a Hitachi M-2000A spectrometer at an ionizing potential of 
70eV. Microanalyses were performed , ... ith a Perkin-Elmer 2400 Series II 
CHNS.iO analyzer. and flash chromatography was accomplihsed hy 
using Kieselgel 60 (230 400mesh, E. Merck). 

(4S,5R)-4-.Wctlwx)'('(//,honylmethyl-5-p!Jcll)·I-]-ox(J::.o/idolle (5). To a 
solution of amino lactone 4"' (2.35 g. 10 mmol) in MeOH (10 ml) was added 
NaOMe (28(~o in MeOH; 1.93g. 10mmol) at 25 C. and the mixture was 
stirred at 25 C for 6 h. The mixture was evaporated in "([CliO. and the 

~HC02Me ~HC02Me ~HC02Me 

c r C02H 
a r COPh 

b P-Ph 
57% 87% 

o ~) 
68% 

C02Et C02Et 

2 36) 
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HN Ph 

74% 

~O 
92% C02Me C02H 
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a: i) PCI). EtlO: ii) AICl 3. benzene. b: PhMe 2SiH. TFA. c: NaOMe. 
MeOH. d: HziPd C. MeOH. e: i) 6 N Hel: ii) propylene oxide. EtOH, 
H 20. 

Scheme t. 

o Ph 0 Ph 

H~)lNH~Me 
g 

H~)(NH-lM. 
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65% 67% 
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1': i) L-~-methylbenzylamine. triphosgene. Et3N: ii) 6. El,N. g: i) 
DL-~-methylbenzylamine. triphosgene. Et3N: ii) 6. Et]N. 

Scheme 2. 

t Synthesis of Amino Acids and Related Compounds. Part 45. For Part 44. see M. Seki and K. Matsumoto. Synthesis. in press. 
* To whom correspondence should be addressed. 
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residue was dissolved in AcOEt, washed with water, dried over anhydrous 
MgSO.j. and evaporated. The residue was crystallized from AcOEt and 
hexane to afford 1.6g (68.1%) of5 as colorless crystals, mp 115-116C 
IR (KBr) v: 1745, 1726, 1700cm - I. 1 H-NMR (CDCI 3) 6: 7.26- 7.45 (m, 
5H, Ph), 6.54 (s, IH, NH), 5.77 (d, 1=8.1 Hz, IH, C5-H), 4.43-4.55 (m, 
IH, C4-H), 3.58 (s, 3H), 1.96 2.28 (m, methylene). 13C-NMR (CDCI) (): 
171.2,153.8,134.4 (3s): 128.9, 128.8, 126.14 (3d); 79.6, 53.1 (2d): 51.9 (q); 
36.6 (t). [~Jb'i -71.7 (c 0.95, MeOH). MS m.i::: 235 (M +). Allal. Found: 
C 61.14: H, 5.78: N, 5.86~~. Calcd. for C I2 H I3 NO.j.: C 61.27: H, 5.57; 
N, 5.95~o. 

Methyl (R)-3-alnillo-4-pheflylhutyrate hydrochloride (6). A mixture of 5 
(4g. 17mmol). conc.Hel (2.8ml) and 10% Pd-C (50% wet; 1.6g) in 
MeOH was stirred under I atm of hydrogen for 4 h. The mixture was 
then filtered. and the filtrate ... vas evaporated in )'(ICI/O. The resulting crys
tals w'ere collected by adding acetone and Et 20 to afford 3.60 g (92.2°;',) 
of 6 as colorless crystals, mp 133 134 C. IR (KBr) v: 2898, 1726. 1703 
cm - I. NMR (DMSO-d/,) 6: 8.51 (br. s, 3H. NH 3), 7.23 7.38 (m, 5H, 
phenyl), 3.60 3.80 (m, I H, methine), 3.53 (s, 3H, Me), 3.103.20 and 
2.54 2.90 (m, 4H, benzyl + methylene). 1.

1C-NMR (DMSO-do ) (): 170.0, 
136.0 (2s): 129.4. 128.5, 126.9 (3d): 51.6 (q); 48.9 (d): 37.9. 35.8 (2t). SIMS 
111./::: 194 (M+-HCI+I). [~]f/ -9.2 (c. 1.5, MeOH). AI/al. Found: C 
57.17: H, 7.09: N, 6.22~o. Calcd. for C 11 H "N02 ' HCI: C 57.52; H. 
7.02: N. 6.10%. 

General procedure/ln' preparing the ~-methylhen::yllireas (7 and 8). 
L-~-Methy'hen::y/I/rea (7): To a solution of triphosgene (64.5 mg. 0.218 

mmol) in CH 2 CI 2 (I ml) were added L-~-methylbenzylamine (52.7 mg. 
0.435 mmol) and Et)N in CH 2CI 2 (I ml) at -60 C. The mixture was 
warmed to 25 C and evaporated. To the residue were added CH 2Cl 2 

(I mI). 6 (I00mg, 0.435mmol) and Et)N (0.15mL 1.09mmol), and the 
mixture v.as stirred at 25C for 30 min. The mixture was washed with 
water, dried over anhydrous MgSO.j. and evaporated in mCllo. The resi
due was purified by silica-gel column chromatography (hexane AcOEt= 
3: I) to afford 96 mg (64.8°/0) of 7 as a colorless syrupy oiL IR (Nujol) v: 
3328, 1739, 1629cm - I. 1 H-NMR (CDCI 3 ) 6: 7.12-7.37 (m, 10H. Ph). 4.90 
(d.J=8.8Hz.lH, NH).4.71 4.76(m,2H,benzyl+~H),4.19 4.36(m.IH, 
methine), 3.61 [so 3H, Me (ester)], 2.722.95 (m, 2H, benzyl), 2.29 2.50 
(m. 2H. methylene). 1.41 (d.1=6.2 Hz, 3H, Me). SIMSIIl.i::: 341 (M + + I). 

[)L-~-Methylhen::yll/rea (8): This was obtained as a colorelss syrupy oil 
in a yield of 67.4~o. IR (Nujol) v: 3330, 1737. 1632cm- l

. 'H-NMR 
(CDCI) 6: 7.01-7.38 (m, 10H, Ph), 4.765.00 (m, IH. NH). 4.55 4.76 (m. 
2H. benzyl + NH), 4.18 4.40 (m. IH, methine), 3.64 and 3.61 ls, 3H. Me 

(ester)]. 2.62 2.95 (m. 2H, benzyl). 2.30 2.55 (m. 2H, methylene). 1.33 1.44 
(m, 3H, Me). SIMS In.i::: 341 (M + + I). 

(R)-3-Amino-4-phenylhutyric acid( I). A mixture of6 (200 mg, 0.87 mmol) 
and cone. HCI (1.5 ml) in water (1.5 ml) was reftuxed for 4 h and then 
e\'aporated in vacuo. To the residue were added propylene oxide ( I ml). 
EtOH (2 ml) and water (0.6 ml). and the mixture ... vas reftuxed for I h. 
The mixture was evaporated in raCI/O, and the resulting crystals were 
collected by adding acetone to afford 115 mg (74.0%) of I as colorless 
crystals. mp 222225 C (dec.). IR (Nujol) v: 2680, 1650cm - I. NMR 
(D,O) 6: 7.31 7.49 (m. 5H, Ph). 3.69 3.83 (m, I H, methine), 2.88 3.09 
(m: 2H. benzyl), 2.38 2.63 (m, 2H, methylene). 1.

1C_NMR (D 20) (): 180.6. 
138.5 (2s); 132.3. 131.9, 130.3,53.5 (4d); 41.0, 40.9 (2t). SIMS In.::: 180 
(M+ + I). [~]f/ -8.6 (e, 0.72, H 20) [lit. [;x]b' -8.5 (C. 0.2, H 20)3a

l]. 

Anal. Found: C. 66.66: H, 7.28; N, 8.00%. Calcd. for CloH13N02: C 
67.02: H, 7.3 L N, 7.82~/i>. 
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