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PROCESS FOR PREPARING 3-HYDROXY-5-[(1.4.5.6-TETRAHYDRO-
5-HYDROXY-2-PYRIMIDINYL)AMINO]BENZOIC ACID

5 BACKGROUND OF THE INVENTION

The present invention is directed to a process for preparing a
compound of the formula

H
N N CO-H
\\( v
NH
HO

OH
10

which is useful as an intermediate for the synthesis of pharmaceutically
active molecules. The process comprises reacting 3-amino-5-

hydroxybenzoic acid with ammonium thiocyanate to produce a thiourea of
the formula

S

M

HoN CO,H
s OH

reacting the thiourea with methyl iodide to produce:
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HN)\ CO.H
H

-HI
OH

and reacting the compound so produced with 1,3-diamino-2-
hydroxypropane in dimethylacetamide to yield a compound of the formula
OH

9

Nao _NH

NH CO.H

OH

10 and isolating the resulting compound.
The compound produced by the present process is useful in
preparing pharmaceutical agents, such as the a.p; integrin antagonists
generally described in W0S7/08174.

15 Summary of the Invention

The process of the present invention comprises reacting 3-amino-5-
hydroxybenzoic acid with ammonium thiocyanate to produce a thiourea of

the formula

H
H,N" >N CO,H

20 OH
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5 reacting the thiourea with methyl iodide to produce;

S/Me
HN)\H ~ | CO,H
™ “HI
OH

and reacting the compound so produced with 1,3-diamino-2-
hydroxypropane in dimethylacetamide to yield a compound of the formula
OH

N

Na. NH

NH CO-H

OH
10
and isolating the resulting compound.
Detailed Description of the Invention
The invention herein is directed to a process for preparing
N n COzH
2
\\(
NH
HO
15 OH

and acid addition salts thereof comprising reacting 3-amino-5-hydroxy

benzoic acid with a thiocyanate salt to produce a thiourea of the formula
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H,N” N COH;

OH

reacting the thiourea compound with a methylating agent to produce a

compound of the formula

HN)\ CO.H;

1 OH
reacting the compound so produced with 1,3-diamino-2-hydroxy propane

in a solvent to produce a compound of the formula
OH

N

N\r NH

NH CO.H

OH
15
and isolating the resulting compound.
More preferably the invention is directed to a process for preparing

a compound of the formula
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NN
S
.
HO

5 | OH |
and acid addition salts thereof comprising reacting 3-amino-5-

COzH

hydroxybenzoic acid with ammonium thiocyanate in a soivent (most
preferably in aqueous HCI) to produce a thiourea of the formula
S

M

HoN CO.H:

OH
10 reacting the thiourea so produced with methyl iodide in a solvent (most
preferably absolute ethanol) to producé a compound of the formula

S/Me

"HI
OH
reacting the compound so produced with 1,3-diamino-2-hydroxypropane in
a solvent (most preferably dimethyl acetamide) to produce a compound of

15 the formula
OH

N

N NH

NH COzH

OH

and isolating the resulting compound.
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More generally the process can be varied by substituting various
reactants and reagents which are known by those withAskiIl in the art which
are commercially available reactants or reagents, or reactants which can
be prepared by conventional methodology. For example, but not limited to,
in the first step ammonium thiocyanate can be replaced with sodium or
potassium thiocyanate, and aqueous HCI can be replaced with another
aqueous acid. In the methylating step Mel can be replaced with dimethyl
sulfate or other methylating agents known to those skilled in the art and
ethanol cah, for example, be replaced with tetrahydrofuran. In the last step
DMA can, for example, be réplaced with dimethylformamide and salts other
than HCI can be produced as would be readily apparent to those with skill

in the art.
 The following terms as used in this application have the definitions

given below:
NH,SCN = ammonium thiocyanate
Mel = methyl iodide
EtOH = ethanol
A = heating the reaction
DMA = dimethylacetamide
g = grams
mL = milliliter
MgSO, = magnesium sulfate
'H-NMR = proton NMR
MS = mass spectroscopy.

The present invention provides a method for preparing the novel

compound

H
N N COzH

OH
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10

15

20

which method is an improvement over the process described in co-filed,
co-pending Attorney docket 2874/1 in that higher yields are obtained and
greater purity is achieved. The presently claimed process requires fewer
steps and has eliminated the need to use undesirable reagents such as
carbon disulfide in the process. »

ﬁA synthetic scheme for the most preferred method is outlined in
Scheme | and the following descriptions thereof. The following Scheme
and Examples are illustrative of the method for carrying out the process of
the present invention. Both an explanation of, and the actual procedure
for, the various aspects of the invention are described where appropriate.
These Examples and Scheme are intended to be merely illustrative of the
present invention and not limiting thereof in either scope or spirit. Those
of skill in the art will readily understand that known variations of the
conditions and processes described in these Examples and Scheme can
be used to perform the process of the present invention. Unless otherwise
indicated all starting materials and equipment employed were

commercially available.
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Scheme I depicts the methodology for synthesizing 3-hydroxy-5-

[(1 ,4,5,B-tetrahydro-5-hydroxy—2-pyrimidinyl)amino]behzoic acid, which is
useful as an intermediate in the preparation of pharmaceutically active
molecules.

Hence, 3-amino-5-hydroxybenzoic acid (A) (Tetrahedron, Vol. 39,
No. 24, pp 4189-4192, 1983) is reacfed with ammonium thiocyanate in
aqueous HCI at elevated temperatures to yield thiourea (B). Other
thiocyanate salts or other solvents may be substituted for those
exemplified as would be apparent to those skilled in the art.

Thiourea (B) is then reacted with methyl iodide in absolute ethanol
at elevated temperatures to produce (C). Methylating agents other than
methy! iodide and solvents other than ethanol can be used to produce (C)
in an analogous manner.

(C) is then reacted with 1,3-diamino-2-hydroxy propane in
dimethylacetamide (DMA) at elevated temperatures to give the desired
product (D). The HCI salt of (D) is formed after exposure to HCI. Solvents
other than DMA can be freely substituted and salts other than HCI can be

formed as would be apparent to those skilled in the art
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Example 1

Preparation of
H

HzNY , COzH

S

OH

3-amino-5-hydroxybenzoic acid (5.0 g, 0.033 mole) [Tetrahedron,
Vol. 39, No. 24, pp. 4189-4192, 1983), ammonium thiocyanate (7.4 g,
0.097 mole), distilled water (20 mL) and concentrated HC! (4.5 mL) were
added together and heated at 100°C with stirring overnight. The reaction
was cooled to room temperature and some solid particulates in suspension
were filtered off and discarded. The aqueous filtrate was extracted with
ethyl acetate (3 x 80 mL). The combined ethyl acetate layers were washed
with water (1 x 50 mL), brine (1 x 50 mL) and then dried over MgSQO,. The
solvent was removed under vacuum to leave a crude yellow solid (6.3 g).
Ethyl acetate (20 mL) was added to the yeliow solid and the mixture was
stirred at room temperature for 10 minutes. The solid was filtered and
washed with excess ethyl acetate. The solid was then dried under vacuum
to give the desired product as a light yellow solid (5 g).

MS and 'H-NMR were consistent with the desired product.
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5 Example 2

Preparation of

H

NH CO,H
Y

S
‘\CH3 -HI
OH

10

The product from Exémple 1 (4.25 g, 0.014 mole) and methyl iodide
(2.85 g, 0.02 mole) in absolute ethanol (30 mL) were stirred at reflux for 2
hours. The solvent was removed under vacuum. The residue was slurried
15  with ethyl ether (2X, 1 hour each; then 1X overnight) and the ether was
decanted off each time. The solid was then dried under vacuum to yield

the desired product as anlight yellow solid (5.09 g).
MS and 'H-NMR were consistent with the desired product.
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Example 3

Preparation of

N COzH

OH

The product from Example 2 (4.85 g, 0.0137 mole), 1,3-diamino-2-
hydroxypropane (3.7 g, 0.0411 mole) (Aldrich) and anhydrous DMA (7 mL)
were heated to 95°C. Initially, the compound from Example 2 was an
insoluble mass, but as the temperature was increased, it began to
dissolve, followed by vigoroUs gas evolution. The reaction was stirred at
95°C for 2 hours, then at room temperature overnight. Methanol (15 mL)
was added to the solution followed by CHaCN (15 mL). A gummy
precipitate formed. After stirring for 15 minutes, the solvent was decanted
off. The residue was then slurried in CH3CN (1x) and then methanol (2x)
(solvent decanted off each time).

Methanol was added to the residue one final time, and after stirring
15 minutes, the resulting precipitate was filtered, washed with methanol,
then ether and dried to give a white solid (2.17 g) as zwitterionic product.
This solid was slurried in H,0 (10 mL) and acidified with concentrated HCI
until solution. The solvent was removed under vacuum on a 90°C water
bath. The residue was slurried with ether overnight, then with ether for 2
hours (ether decanted off each time) and the product was dried under
vacuum on a 90°C water bath to yield the desired product as a white solid
(2.4 g).

MS and 'H-NMR were consistent with the desired product.
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What is claimed is:
1. A process for preparing
H
N N

and acid addition salts thereof comprising reacting 3-amino-5-

COxH
OH

hydroxy benzoic acid with a thiocyanate salt to produce a thiourea

sz/lL CO,H

H

of the formula

OH
reacting the thiourea compound with a methylating agent to produce

a compound of the formula

S
HN)\N CO2H:

OH

reacting the compound so produced with 1,3-diamino-2-hydroxy

propane in a solvent to produce a compound of the formula
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OH

9

N, _NH

NH COxH

OH

and isolating the resulting compound.

2. A process for preparing a compound of the formula

| H
N N COzH
\\r
NH
HO
OH

and acid addition salts thereof comprising reacting 3-amino-5-
hydroxybenzoic acid with ammonium thiocyanate in a solvent to

produce a thiourea of the formula

S

Py

HzN N COzH;

OH

reacting the thiourea so produced with methyl iodide in a solvent to

produce a compound of the formula
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HN)\H CO.H;

*HI
OH

reacting the compound so produced with 1,3-diamino-2-

hydroxypropane in a solvent to produce a compound of the formula

OH

o

Na. _NH

NH COzH

OH

and isolating the resulting compound.

3. The process according to Claim 2 wherein the solvent used with the

ammonium thiocyanate is aqueous HCI.

4, The process according to Claim 2 wherein the solvent used with the

methyl iodide is ethanol.

5. The process according to Claim 2 wherein the solvent used with the

1,3-diamino-2-hydroxypropane is dimethylacetamide.
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6. A compound of the formula

N CO,H

an‘d addition salts thereof.

OH

PCT/US99/03279
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