This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

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

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

L P
. ' ']"_; '.'-.:' e | A CONVENIENT PREPARATION OF D(-)-p-
l\:L} PRI :l '-I--I':l F:I-.:* . IIYDRO)(YI HEIQ * [,GLYCINE

INTERNATIONAL R. F. Eizember? A. S. Ammons?
e * Lilly Research Laboratories, Eli Lilly and Company, Indianapolis, Indiana

To cite this Article Eizember, R. F. and Ammons, A. S.(1976) 'A CONVENIENT PREPARATION OF D(-)-p-
HYDROXYPHENYLGLYCINE', Organic Preparations and Procedures International, 8: 4, 149 — 153

To link to this Article: DOI: 10.1080/00304947609355613
URL: http://dx.doi.org/10.1080/00304947609355613

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947609355613
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 52 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES INT. 8(4), 149-153 (1976)

A CONVENIENT PREPARATION OF D(-)-p-HYDROXYPHENYLGLYCINE
R. F. Eizember* and A. S. Ammons
Lilly Research Laboratories

Eli Lilly and Company
Indianapolis, Indiana 46206

During the course of our work, it became necessary to synthesize
moderate quantities of D(-)-m- and D(-)-p-hydroxyphenylglycines. Most of
the known procedures for preparing optically active phenylglycines employ
a resolution of the racemic amino acid by selected optically active acids1

4.5 The procedures vary widely

or bases,2 enzymes,3 or combinations thereof.
in their synthetic efficiency and practicality.

Work was therefore begun on a more general synthesis and resolution
procedure that would provide adequate quantities of the desired optically
active amino acids. The following will describe the most successful

approach to the preparation of D{-}-p-hydroxyphenylglycine which utilizes

a recently published technique.5

Most syntheses of a-amino acids employ some form of the Strecker4b
R R NH
1, 1, NaCN v
>C=O L. NH,CL NaCN >c\ 2

reaction which combines aldehydes and ketones with sodium cyanide and
ammonium chloride or their precursors.6 A modified Strecker reaction on
anisaldehyde (I) produced the desired amino nitrile (II)7 which was then
treated with d-tartaric acid to form the tartrate salt (IIla), [a]g4 =

4+40.2°. This diastereomeric salt of the desired configuration can be
149
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O
NH,, THZ ~0,CCHCHCO,H
HO HCN _CHCN
NH,C1 >
NaCN >
CH, a CHs CHs
a) [a]ﬁ4 = +40.2°
I II 111
b) [u}%“ = +43.3°
H, H,
HCO,H HCO, H
_Hel s —JBry
CH, H
v [a]5° = -141° v [a13 = <1400

hydrolyzed to D(-)-p-methoxyphenylglycine which is 85 to 95% optically
pure.3

To enhance optical purity, 11la is converted to the free amino nitrile
(II) which is then treated with d-tartaric acid to again form the tartrate
salt (111b), [a15' = +43.3°. This reconversion of the tartrate salt (IIla -
IIIb) increases optical purity significantly. The purified nitrile salt
(IIIb) is hydrolyzed with 6N hydrochloric acid to D(-)-p-methoxyphenylglycine
(1v), [a]%s = -141°. Methyl ether cleavage of IV with 48% hydrobromic acid
affords D(-)-p-hydroxyphenylglycine (V), [a]%5 = -140°. Comparison of
these optical rotations to those pubh’shed3 for an enzymatic resolution (IV,
[1” = -149° and V, [a]5” = 161° [both c 1.0 in HCI]) suggests that IV
contains 98% of D(-)-p-methoxyphenylglycine and V contains 94% of the D(-)-
p-hydroxyphenylglycine. The decrease in optical purity of the D(-)-antipode
after the hydrobromic acid treatment indicates that some racemization is
occurring during the ether cleavage reaction.

Some advantages of the above synthesis and resolution procedure are:

1) the synthesis and resolution technique can be scaled up readily;
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2) both anisaldehyde and d-tartaric acid are economical starting materials;
and 3) the D(-)-p-hydroxyphenylglycine can be obtained in 30% yield from
anisaldehyde.

This same procedure was attempted in the synthesis of the analogous
amino nitrile derived from m-methoxybenzaldehyde. However, resolution of

this amino nitrile with d-tartaric acid was unsuccessful.

EXPERIMENTAL

D(-) -a-Amino-p-me thoxyphenylacetonitrile-d-hemi tartrate (I11)

To a solution of 49.0 g (1.0 mole) sodium cyanide, 58.5 g (1.13 mole)
ammonium chloride, and 50 ml ammonium hydroxide in 10 ml water was added
a solution of 136.0 g (1.0 mole) anisaldehyde and 400 ml methanol. After
stirring for two hours at 37°C, the methanol was removed in vacuo, and
the residue containing the crude amino nitrile was diluted with water and
extracted with benzene. The benzene solution was washed with water, dried
over magnesium sulfate, filtered, and diluted to 1 Titer with benzene. A
solution of 130.0 g (0.87 mole) d-tartaric acid in 500 ml methanol was
added and the resulting slurry was stirred at room temperature for 2.5
hours. The solid was filtered, washed with a 150 ml solution of 2 parts
benzene and 1 part methanol, and then dried to yield 84.1 g (62%) of dense
solid ([a]§4 +40.2° (c 0.2 H,0)).

Anal. Calcd for Cy3HygN,0,: C, 50.00; H, 5.16; N, 8.97.
Found: C, 49.79; H, 5.33; N, 9.19.

The tartrate salt (75.0 g, 0.24 mole) was slurried in 250 m}
water and the pH was adjusted to 7.0 with 10% NaOH solution. The amino
nitrile was extracted into benzene which was dried over magnesium sulfate,
filtered, and diluted to 400 ml with benzene. A solution of 33.0 g (0.22

mole) d-tartaric acid in 200 ml methanol was added and the resulting slurry
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was stirred for 30 minutes. The solids were filtered, washed with a 150 ml

solution of two parts benzene and one part methanol and dried to yield

64.6 g (77%) of white crystalline D(-)-a-amino-p-methoxyphenylacetonitrile-

d-hemitartrate: ([ala' + 43.3 (c 0.2 H,0)); nmr:  (D,0/DC1) S(TMS), 3.93

(S, CHs), 4.85 (S, methine-tartaric acid), 5.87 (s, benzyl), 7.45 (m, ArH).
Anal. Calcd for Cy3HgN,0,: C, 50.00; H, 5.16; N, 8.97.

Found: C, 50.01; H, 5.32; N, 8.81,

D(-)-p-Methoxyphenylglycine (IV)

The tartrate salt IIIb (50.0 g, 0.016 mole) was refluxed for one hour
in 50 m1 6N hydrochloric acid. The resulting solution was diluted with
100 ml of water, treated with activated carbon, and adjusted to a pH of
6.0 with concentrated ammonium hydroxide. After cooling 30 minutes in an
ice bath, the reaction mixture was filtered and the solids were washed
with 50 ml of cold water and 50 ml of acetone. The white platelets were
dried in vacuo to yield 23.4 g (80%) of D(-)-p-methoxyphenylglycine (IV)
([a13° -141° (c 1.0 IN HC1)): nmr: (D,0/DC1) S(TMS), 3.85 (S, CHs), 5.26
(S, benzyl), 7.29 (m, ArH).

Anal. Calcd for CqHN;,03: C, 59.66; H, 6.12; N, 7.73.

Found: C, 59.65; H, 6.33; N, 7.68.

D(-)-p-Hydroxyphenylglycine (V)

Twenty grams of D(-)-p-methoxyphenylglycine (IV) was refluxed for 2
hours in 150 ml 48% hydrobromic acid. The resulting solution was evaporated
to a wet solid in vacuo, dissolved in a minimum amount of water, treated
with activated carbon, and with cooling, adjusted to a pH of 6.0 with con-
centrated ammonium hydroxide. The gel which formed during this operation
was broken by heating. After stirring for 30 minutes in an ice bath, the
solids were filtered, washed with 50 ml each of cold water and acetone, and

then dried to yield 15.3 g (82%) dense white crystals of D(-)-p-hydroxy-
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phenylglycine ([al -140° (c 1.0 TN HCT)); nme:  (D,0/Dc1) S(THS) ,
5.28 (s, benzyl), 7.25 (m, ArH).

Anal. Calcd for CgHoNi03: C, 57.48; H, 5.43; N, 8.38.
Found: C, 57.63; H, 5.59; N, 8.17
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