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“PROCESSES FOR THE PREPARATION OF GLATIRAMER ACETATE”

TECHNICAL FIELD

The present disclosure provides for processes for preparation of Glatiramer acetate. The
present disclosure also relates to preparation process of peptide based polymer mixtures,
where each polymer is arranged in a random manner comprising the amino acids: L-Glutamic
acid, L-Alanine, L-Tyrosine, and L- Lysine. This mixture of random polymers is used to treat

multiple sclerosis as glatiramer in a pharmaceutically acceptable salt form.

BACKGROUND AND PRIOR ART OF THE DISCLOSURE

Glatiramer is a peptide based polymer composed of four amino acids: L-Glutamaic acid, L-
Alanine, L-Tyrosine, and L-Lysine. It’s pharmaceutically acceptable salt Glatiramer acetate
is approved by FDA and marketed as Copaxone® for the treatment of multiple sclerosis.
Copaxone is also known as copolymer-1 and cop-1. Multiple sclerosis is an autoimmune
disease affects the brain and central nervous system due to the damage to the myelin sheath
of the nerve cells, which results as demyelination of axons. Glatiramer acetate is a synthetic
polypeptide analogue of myelin basic protein (MBP). Pharmacologically, Copaxone is a non-
interferon and non-steroidal immunomodulator, which arrests the multiple sclerosis

aggression. Glatiramer acetate is administrated by subcutaneous injections.

Chemically, glatiramer acetate is designated L-glutamic acid polymer with L-alanine, L-
lysine and L-tyrosine, acetate salt. Its structural formula is:

(Glu, Ala, Lys, Tyr)x* x CH;COOH

(CsHoNO4*C3HINO,*CH 14N, 0,°CoH 1 NO3)y* x C;H40;

Average molecular weight of glatiramer acetate is 5,000-11,000 daltons and the average

molar fractions of the respective amino acids are: 0.141, 0.427, 0.095, and 0.338.

U.S.Pat. No. 3,849,550 describes the observation of MBP arrest in experimental allergic
encephalomyelitis (a disease similar to multiple sclerosis) by immunotherapy agents. With
continuous endeavours, glatiramer acetate is resulted as an advanced analogue for the

treatment of multiple sclerosis with improved safety and efficacy.

U.S.Pat. Nos. 5,800,808; 5,981,589; 6,048,898 describes the process preparation of

glatiramer acetate employing the N-carboxyanhydrides (NCAs) derived from alanine, -benzyl
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glutamate, N-trifluoroacetyl lysine, and tyrosine. Following the steps: polymerization,
sequential cleavage of the -benzyl ester of glutamate and N-trifluoroacetyl of lysine, acetate
salt formation and final purification. U.S.Pat. No. 6,620,847 describes a process for the
preparation of glatiramer acetate using the aqueous piperidine for trifluoroacetyl cleavage of
lysine. U.S.Pat. No. 7,049,399 describes the process for preparation of polypeptide-1 using
the catalytic transfer hydrogenation for the cleavage of -benzyl ester of glutamate. E.P. Pat.
No. 1,807,467 describes the processes for preparation of glatiramer using NCAs of alanine,
tyrosine, N-z-butoxycarbonyl L-Lysine, and protected glutamic acid, where in the protecting
group is selected from -methoxybenzyl and -benzyl. U.S.Pat. No. 7,495,072 describes the
process for the preparation of mixtures of polypeptides using purified hydrobromic acid. The
main drawback of all these processes is the generation of impurities and multiple steps of

purification which is not only time consuming but also affects the yield of the final product.

The instant disclosure is circumventing these shortcomings and yields the much purer end

product which requires fewer numbers of purification steps.

The new process for the preparation of glatiramer acetate was developed with minimum
possible steps using eco-friendly solvent (water) and non-hazardous reagents for the cleavage
of protecting groups at ambient temperatures. This process is also adequate to produce

glatiramer acetate in large quantities.

STATEMENT OF THE DISCLOSURE

Accordingly, the present disclosure relates to a process for isolating glatiramer acetate said
process comprising acts of a) polymerizing N-carboxyanhydride (NCA) derivatives of
protected L-Glutamate, L-Alanine, optionally protected Tyrosine, and protected Lysine, b)
optionally treating with acidic resin in a suitable solvent or trimethylsilyl chloride/sodium
iodide or any combination thercof, c¢) treating with suitable base in suitable solvent d)
adjusting pH and ¢) isolating the glatiramer acetate; a process for isolating glatiramer acetate,
said process comprising acts of a) preparing N-carboxyanhydride derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected Lysine, b) polymerizing
N-carboxyanhydride (NCA) derivatives of protected L-Glutamate, L-Alanine, optionally
protected Tyrosine, and protected Lysine, ¢) optionally treating with acidic resin in a suitable
solvent or trimethylsilyl chloride/sodium iodide or any combination thereof, d) treating with

suitable base in a suitable solvent, ¢) adjusting pH and f) isolating the glatiramer acetate; a
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process for isolating glatiramer acetate, said process comprising acts of a) polymerizing N-
carboxyanhydride (NCA) derivatives of protected L-Glutamate, L-Alanine, optionally
protected Tyrosine, and protected L-Lysine, b) treating with benzyl trialkyl ammonium
hydroxide (BTAAH) in suitable solvent, c¢) adjusting pH and d) isolating the glatiramer
acetate; a process for isolating glatiramer acetate, said process comprising acts of a) preparing
N-carboxyanhydride derivatives of protected L-Glutamate, L-Alanine, optionally protected
Tyrosine, and protected Lysine, b) polymerizing N-carboxyanhydride (NCA) derivatives of
protected L-Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine, c)
treating with benzyl trialkyl ammonium hydroxide (BTAAH) in suitable solvent, d) adjusting
pH and ¢) isolating the glatiramer acetate; a process for isolating glatiramer acetate, said
process comprising acts of, a) polymerizing N-carboxyanhydride (NCA) derivatives of
protected L-Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine, b)
treating with resin in suitable solvent, c¢) adjusting pH and d) isolating the glatiramer acetate;
a process for isolating glatiramer acetate, said process comprising acts of: a) preparing N-
carboxyanhydride derivatives of protected L-Glutamate, L-Alanine, optionally protected
Tyrosine, and protected Lysine, b) polymerizing N-carboxyanhydride (NCA) derivatives of
protected L-Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine, c)
treating with resin in suitable solvent, d) adjusting pH and ¢) isolating the glatiramer acetate;
and Glatiramer acetate isolated by the processes as claimed above, wherein said glatiramer

acetate is used for treating multiple sclerosis.

BRIEF DESCRIPTION OF THE ACCOMPANYING FIGURES

Figure 1: Scheme 1- A process for isolating Glatiramer acetate

Figure 2: Scheme 2- A process for isolating Glatiramer acetate

SUMMARY OF THE DISCLOSURE

The present disclosure describes the robust processes for the preparation of glatiramer
acetate. The instant disclosure demonstrates the process which discloses the deprotection of
protected polymer by employing resins and Benzyl trialkyl ammonium hydroxide (BTAAH)
independently. In an embodiment of the present disclosure, Benzyl trialkyl ammonium
hydroxide (BTAAH) includes Benzyl triethyl ammonium hydroxide (BTEAH) and Benzyl
trimethyl ammonium hydroxide (BTMAH) or mixture thereof. In one of the embodiments,

after the polymerization of NCAs of alanine, tyrosine, N-t-butoxycarbonyl L-Lysine, and
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4
protected glutamic acid, the deprotection of protected L-glutamate moiety and protected 1-

lysine separately by employing acid resin followed by a suitable base.

In an embodiment, after the polymerization of NCAs of alanine, tyrosine, N-#-butoxycarbonyl
L-Lysine, and protected glutamic acid, the deprotection of protected L-glutamate moiety and
protected 1-lysine is done in a single step by employing Benzyl trialkyl ammonium hydroxide

(BTAAH).

In another embodiment, after the deprotection, in both the cases process was proceeded to

make acetate salt followed by optional purification.

In an embodiment, the disclosed processes are better in ease of handling, operations, and
isolations in large scales. The acidic resins employed for the deprotection in the instant
disclosure are less hazardous, ecasy to handle and provides better separation from the reaction
mixture compared to any other reagents like HBr, H,SO4 for cleavage of the protected

groups.

In another embodiment, use of benzyl trialkyl ammonium hydroxide (BTAAH) reduced the
number operations and solvents by cleaving all the protecting groups in single step in an

aqueous media. Further, this method results in isolating much purer intermediate.

DETAILED DESCRIPTION OF THE DISCLOSURE

The present disclosure relates to a process for isolating glatiramer acetate, said process
comprising acts of:
a) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected Lysine;
b) optionally treating with acidic resin in a suitable solvent or trimethylsilyl
chloride/sodium iodide or any combination thereof;
c) treating with suitable base in suitable solvent;
d) adjusting pH; and

¢) isolating the glatiramer acetate.

The present disclosure also relates to a process for isolating glatiramer acetate, said process

comprising acts of:
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a) preparing N-carboxyanhydride derivatives of protected L-Glutamate, L-
Alanine, optionally protected Tyrosine, and protected Lysine;

b) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected Lysine;

c) optionally treating with acidic resin in a suitable solvent or trimethylsilyl
chloride/sodium iodide or any combination thereof;

d) treating with suitable base in a suitable solvent;

¢) adjusting pH; and

f) isolating the glatiramer acetate.

In an embodiment of the present disclosure, the protected L-glutamate NCA derivative is -

alkyl ester of L-glutamic acid.

In another embodiment of the present disclosure, the -alkyl ester is selected from a group
comprising esters of optionally protected -methyl, -ethyl, -propyl and -butyl, or any

combination thereof.

In yet another embodiment of the present disclosure, the optionally protected -methyl is —

benzyl.

In still another embodiment of the present disclosure, the optionally protected tyrosine is

selected from a group comprising L-tyrosine and acetyl-L-tyrosine, or combination thereof.

In still another embodiment of the present disclosure, the protected L-lysine is selected from

N-t-butoxycarbonyl L-Lysine or trifluoro acetyl L-lysine.

In still another embodiment of the present disclosure, the base is selected from a group
comprising benzyl trialkyl ammonium hydroxide (BTAAH), piperadine, piperazine,

hydrazine hydrate and basic resin, or any combination thereof.

In still another embodiment of the present disclosure, the suitable solvent is selected from a
group comprising water, dioxane, tetrahydrofuran, and acetonitrile or any combination

thereof.

In still another embodiment of the present disclosure, the treatment is carried out at

temperature ranging from about -20°C to about 75°C.
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In still another embodiment of the present disclosure, the treatment is carried out for time

duration ranging from about 2h to about 72h.

The present disclosure also relates to process for isolating glatiramer acetate, said process
comprising acts of:
a) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;
b) treating with benzyl trialkyl ammonium hydroxide (BTAAH) in suitable
solvent;
¢) adjusting pH; and

d) isolating the glatiramer acetate.

The present disclosure also relates to a process for isolating glatiramer acetate, said process
comprising acts of:
a) preparing N-carboxyanhydride derivatives of protected L-Glutamate, L-
Alanine, optionally protected Tyrosine, and protected Lysine;
b) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;
¢) treating with benzyl trialkyl ammonium hydroxide (BTAAH) in suitable
solvent;
d) adjusting pH; and

¢) isolating the glatiramer acetate.

In an embodiment of the present disclosure, the protected L-glutamate NCA derivative is -

alkyl ester.

In another embodiment of the present disclosure, the -alkyl ester is selected from a group
comprising esters of optionally protected -methyl, -ethyl, -propyl and -butyl, or any

combination thereof.

In yet another embodiment of the present disclosure, the optionally protected alkyl ester is —

benzyl ester.

In still another embodiment of the present disclosure, the optionally protected tyrosine is

selected from a group comprising L-tyrosine and acetyl-L-tyrosine, or combination thereof.
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In still another embodiment of the present disclosure, the protected L-lysine is selected from

N-t-butoxycarbonyl L-Lysine or trifluoro acetyl L-lysine.

In still another embodiment of the present disclosure, the suitable solvent is selected from a
group comprising water, dioxane, tetrahydrofuran and acetonitrile, or any combination

thereof.

In still another embodiment of the present disclosure, the treatment is carried out at

temperature ranging from about -20°C to about 75°C.

In still another embodiment of the present disclosure, the treatment is carried out for time

duration ranging from about 2h to about 72h.

In still another embodiment of the present disclosure, the benzyl trialkyl ammonium
hydroxide (BTAAH) is selected from a group comprising benzyl triethyl ammonium
hydroxide (BTEAH) and benzyl trimethyl ammonium hydroxide (BTMAH) or a combination
thereof.

The present disclosure also relates to a process for isolating glatiramer acetate, said process
comprising acts of:
a) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;
b) treating with resin in suitable solvent;
¢) adjusting pH; and

d) isolating the glatiramer acetate.

The present disclosure also relates to a process for isolating glatiramer acetate, said process
comprising acts of:
a) preparing N-carboxyanhydride derivatives of protected L-Glutamate, L-
Alanine, optionally protected Tyrosine, and protected Lysine;
b) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;
¢) treating with resin in suitable solvent;

d) adjusting pH; and
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¢) isolating the glatiramer acetate.

In an embodiment of the present disclosure, the protected L-glutamate NCA derivative is -

alkyl ester.

In another embodiment of the present disclosure, the -alkyl ester is selected from a group
comprising esters of optionally protected -methyl, -ethyl, -propyl and -butyl, or any

combination thereof.

In yet another embodiment of the present disclosure, the optionally protected alkyl ester is —

benzyl ester.

In still another embodiment of the present disclosure, the optionally protected tyrosine is

selected from a group comprising L-tyrosine and acetyl-L-tyrosine, or combination thereof.

In still another embodiment of the present disclosure, the protected L-lysine is selected from

N-t-butoxycarbonyl L-Lysine or trifluoro acetyl L-lysine.

In still another embodiment of the present disclosure, the resin is selected from the group of

acidic resins and basic resins.

In still another embodiment of the present disclosure, the suitable solvent is selected from a
group comprising water, dioxane, tetrahydrofuran, and acetonitrile or any combination

thereof.

In still another embodiment of the present disclosure, the treatment is carried out at

temperature ranging from about 20°C to about 85°C.

In still another embodiment of the present disclosure, the treatment is carried out for time

duration ranging from about 12 hours to about 48 hours.

The present disclosure also relates to Glatiramer acetate isolated by the processes as above,

wherein said glatiramer acetate is used for treating multiple sclerosis.

In an embodiment, the NCA derivatives of protected L-Glutamate, L-alanine, L-Tyrosine,

and protected L-Lysine are prepared by following the known procedure. Upon the
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polymerization, these derivatives produce the corresponding protected copolymer.

Deprotection of protecting groups with suitable reagents yields crude glatiramer, further

treated with glacial acetic acid and purification leads to get the pure glatiramer acetate.

In one embodiment of the disclosure, the protected polymer 1 was treated with solid acidic
resin with and work up procedures to produce corresponding protected polymer 2 by cleaving
the acid labile groups. The reaction proceeded smoothly in short time even in large scales,
followed by simple workup and isolation steps. The reaction workup procedure for these

resins mediated reactions was very simple when compared to another literature known acids.

In another embodiment of the present disclosure the basic resin is selected from a group
comprising Lewatit MP 62, Lewatit MP M500-OH, PA 408-Dianion and HPA 75-Dianion, or

any combination thereof.

Protected polymer 1 was produced using NCA derivative of -benzyl glutamate as one of the
components in the polymer, which upon treatment with acidic resin selected from Lewatit K
2629, Diaion UBK 550, Diaion SK 110, Amberlyst-15, or mixture thereof produced the
corresponding protected copolymer 2. Interestingly, the same protected polymer 2 was
produced by replacing the resin with aluminium chloride, Nal/TMSCI in suitable solvents at
appropriate conditions. The solvent was selected from dioxane, THF, acetonitrile, water or
mixture thereof. In the next step, base labile protecting groups were cleaved using suitable
reagent selected from benzyl trialkyl ammonium hydroxide (BTAAH), piperadine,
piperazine, hydrazine hydrate, or mixture thereof (Figure 1). Followed by adjusting pH to 6

with acetic acid and finally purified to obtain glatiramer acetate.

In another embodiment, protected polymer 3 was produced using the NCA derivatives of
alkyl glutamate, L-alanine, acetyl-L-tyrosine, and N-z-butoxycarbonyl L-Lysine (Figure 2).
Alkyl group in alkyl glutamate is selected from C1 to C4 alkanes and optionally substituted
with a phenyl group. Cleavage of all the protecting groups of the protected polymer 3 was
achieved using benzyl trialkyl ammonium hydroxide (BTAAH) in suitable solvents. Further,
the pH was adjusted to 6 using glacial acetic acid followed by purification to obtain
glatiramer acetate. Benzyl trialkyl ammonium hydroxide (BTAAH) was turned out as the
best reagent for the preparation of glatiramer by cleaving all the protecting groups of the

polymer in a single step. Easily available very cheap BTEAH reagent was obtained as 40%
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solution in water. Water was used as the single solvent for this crucial step and the resulting

glatiramer acetate with minimum impurities was isolated by filtration.

In another embodiment of this disclosure, protected polymer 3 was treated with the piperidine
solution and then with BETAH to produce the glatiramer crude. The resulted in product was
adjusted with pH to 6 using glacial acetic acid and purification of the crude mass to obtain

glatiramer acetate.

A more complete understanding can be obtained by reference to the following specific
examples, which are provided for purposes of illustration only and are not intended to limit

the scope of the disclosure.

EXAMPLES:

Example 1: Preparation of Glatiramer acetate using benzyl triethyl ammonium
hydroxide:

100 ml of benzyl triethyl ammonium hydroxide (40% solution in methanol) was added to the
suspension of protected polymer 3 (10 g) in water (100 ml) and stirred at room temperature
for 20 h. pH was adjusted to 6 after the completion of reaction with glacial acetic acid and

purified to obtain glatiramer acetate as solid (50 g).

Example 2A: Preparation of glatiramer acetate using resin:

Lewatit K 2629 resin (10 g) was added to a suspension of protected polymer 1 (10 g) in THF
(150 ml) and stirred at 65 °C for 24 h. The reaction mixture was filtered to separate resin
residue and washed with THF (50 ml). Water was added to the filtrate to precipitate out the
solid. Filtered the solids and dried under vacuum for 24 h at 40-45°C to obtain protected

polymer 2 (6 g).

The resulted protected polymer 2 was suspended in water (60 ml), added 60 mL of 40%
solution of benzyl triethyl ammonium hydroxide in water and stirred for 20h at room
temperature. The pH of the reaction mass was adjusted to 6 using glacial acetic acid to obtain

glatiramer acetate (4 g).

Example 2B: Preparation of glatiramer acetate using resin:
Lewatit K 2629 resin (2 gm) was added to the protected polymer 1 (1 gm) in a mixture of
THF( 8 ml) and water (2ml) later, stirred at 65°C for 24 h. The resin was filtered and washed
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with THF(5 ml).The reaction mass was distilled to 3-4 volume stage and water was added
and the precipitated product was filtered and dried in VID for 24h at 40-45°C to get
protected copolymer 2.

Protected copolymer 2 (1 gm) was charged with 20 ml of benzyl trimethyl ammonium
hydroxide (40% aq.solution) and stirred for 20 h at 25-30°C.The reaction mass was adjusted
to pH 6 using glacial acetic acid. The crude Glatiramer acetate was purified by Gel

Permeation Chromatography.

Example 3: Preparation of glatiramer acetate using TMSCI/Nal followed by benzyl
triethyl ammonium hydroxide:

Protected polymer 1 (20 g) was charged in THF (200 ml) under nitrogen atmosphere, added
sodium iodide-Nal (1 g) was added followed by trimethylsilyl chloride-TMSCI (20 ml) at
room temperature and stirred for 3h. The reaction mass was quenched after the completion of
reaction with water (20 ml). The solids were filtered, washed with water (100 ml) and dried
under high vacuum to obtain protected copolymer 2 (10 g).

The resulted protected polymer 2 was suspended in water (100 ml), 40% solution of benzyl
triethyl ammonium hydroxide in water (100 ml) was added and stirred at room temperature
for 5 h. pH was adjusted after the completion of the reaction to 6 with glacial acetic acid, and

the mass was purified to obtain glatiramer acetate (6 g).

Example 4: Preparation of glatiramer acetate from protected polymer 3: 40% Solution
of benzyl triethyl ammonium hydroxide in water (10 ml) was added to protected copolymer 3
(1 g) in water (10 ml) at room temperature and stirred for 5 h. pH was adjusted to 6 after
completion of the reaction with glacial acetic acid. The resulted in mass was purified to

obtain glatiramer acetate (0.6 g).

Example 5: Preparation of glatiramer acetate using piperadine followed by benzyl
triethyl ammonium hydroxide:

Piperidine (500 ml) was added to protected polymer 3 (250 g) in water (5 L) at room
temperature and stirred for 20 h. After completion of the reaction, benzyl triethyl ammonium
hydroxide was added (500 ml) and continued the stir for 5h, filtered the reaction mass and
washed twice with water (100 ml). Suspended the resulted solid in water (1 L), adjusted the

pH to 6 using glacial acetic acid and purified to obtain glatiramer acetate (110 g).
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Example 6: Procedure for the purification of glatiramer acetate:

e Gel permeable chromatography column preparation:

A column for gel filtration, FRACTOGEL® TSK HWS55 (600 x 26mm) was prepared in a
Superformance® 26. The column was equilibrated with water and acetone solution was
injected for total volume determination. The column was equilibrated with 0.2M ammonium
acetate buffer pH 5.0.

e Crude glatiramer acetate from above processes was purified by following gel
permeable chromatography technique: Copolymer-1 samples (20mg/ml, in 0.2M
ammonium acetate pH 5.0) were loaded on the column and fractions were collected
every 10 minutes. Fractions having an average molecular weight of 5-11 k Da were
isolated between 120-130 minutes and pooled. All the pooled fractions were

lyophilized to obtain pure glatiramer acetate as solid.
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We claim:

1. A process for isolating glatiramer acetate, said process comprising acts of:
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f) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected Lysine;

g) optionally treating with acidic resin in a suitable solvent or trimethylsilyl
chloride/sodium iodide or any combination thereof;

h) treating with suitable base in suitable solvent;

1) adjusting pH; and

j) 1isolating the glatiramer acetate.

2. A process for isolating glatiramer acetate, said process comprising acts of:

g) preparing N-carboxyanhydride derivatives of protected L-Glutamate, L-
Alanine, optionally protected Tyrosine, and protected Lysine;
h) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected Lysine;
1) optionally treating with acidic resin in a suitable solvent or trimethylsilyl
chloride/sodium iodide or any combination thereof;
j) treating with suitable base in a suitable solvent;
k) adjusting pH; and
1) isolating the glatiramer acetate.
The process as claimed in claims 1 and 2, wherein the protected L-glutamate NCA
derivative is -alkyl ester of L-glutamic acid.
The process as claimed in claim 3, wherein the -alkyl ester is selected from a group
comprising esters of optionally protected -methyl, -ethyl, -propyl and -butyl, or any
combination thereof.
The process as claimed in claim 4, wherein the optionally protected -methyl is —
benzyl.
The process as claimed in claims 1 and 2, wherein the optionally protected tyrosine is
selected from a group comprising L-tyrosine and acetyl-L-tyrosine, or combination
thereof.
The process as claimed in claims 1 and 2, wherein the protected L-lysine is selected

from N-t-butoxycarbonyl L-Lysine or trifluoro acetyl L-lysine .
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8. The process as claimed in claims 1 and 2, wherein the base is selected from a group

comprising benzyl trialkyl ammonium hydroxide (BTAAH), piperadine, piperazine,

hydrazine hydrate and basic resin, or any combination thereof.

9. The process as claimed in claims 1 and 2, wherein the suitable solvent is selected

from a group comprising water, dioxane, tetrahydrofuran, and acetonitrile or any

combination thereof.

10. The process as claimed in claims 1 and 2, wherein the treatment is carried out at

temperature ranging from about -20°C to about 75°C.

11. The process as claimed in claims 1 and 2, wherein the treatment is carried out for time

duration ranging from about 2h to about 72h.

12. A process for isolating glatiramer acetate, said process comprising acts of:

¢)

g)
h)

polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;
treating with benzyl trialkyl ammonium hydroxide (BTAAH) in suitable
solvent;

adjusting pH; and

isolating the glatiramer acetate.

13. A process for isolating glatiramer acetate, said process comprising acts of:

f)

g)

h)

)
)

preparing N-carboxyanhydride derivatives of protected L-Glutamate, L-
Alanine, optionally protected Tyrosine, and protected Lysine;

polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;
treating with benzyl trialkyl ammonium hydroxide (BTAAH) in suitable
solvent;

adjusting pH; and

isolating the glatiramer acetate.

14. The process as claimed in claims 12 and 13, wherein the protected L-glutamate NCA

derivative is -alkyl ester.

15. The process as claimed in claim 14, wherein the -alkyl ester is selected from a group

comprising esters of optionally protected -methyl, -ethyl, -propyl and -butyl, or any

combination thereof.

16. The process as claimed in claim 15, wherein the optionally protected alkyl ester is —

benzyl ester.
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17. The process as claimed in claims 12 and 13, wherein the optionally protected tyrosine
is selected from a group comprising L-tyrosine and acetyl-L-tyrosine, or combination
thereof.

18. The process as claimed in claims 12 and 13, wherein the protected L-lysine is selected
from N-t-butoxycarbonyl L-Lysine or trifluoro acetyl L-lysine.

19. The process as claimed in claims 12 and 13, wherein the suitable solvent is selected
from a group comprising water, dioxane, tetrahydrofuran and acetonitrile, or any
combination thereof.

20. The process as claimed in claims 12 and 13, wherein the treatment is carried out at
temperature ranging from about -20°C to about 75°C.

21. The process as claimed in claims 12 and 13, wherein the treatment is carried out for
time duration ranging from about 2h to about 72h.

22. The processes as claimed in claims 8, 12 and 13, wherein the benzyl trialkyl
ammonium hydroxide (BTAAH) is selected from a group comprising benzyl triethyl
ammonium hydroxide (BTEAH) and benzyl trimethyl ammonium hydroxide
(BTMAH) or a combination thereof.

23. A process for isolating glatiramer acetate, said process comprising acts of:

¢) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;

f) treating with resin in suitable solvent;

g) adjusting pH; and

h) isolating the glatiramer acetate.

24. A process for isolating glatiramer acetate, said process comprising acts of:

f) preparing N-carboxyanhydride derivatives of protected L-Glutamate, L-
Alanine, optionally protected Tyrosine, and protected Lysine;

g) polymerizing N-carboxyanhydride (NCA) derivatives of protected L-
Glutamate, L-Alanine, optionally protected Tyrosine, and protected L-Lysine;

h) treating with resin in suitable solvent;

1) adjusting pH; and

j) 1isolating the glatiramer acetate.

25. The process as claimed in claims 23 and 24, wherein the protected L-glutamate NCA

derivative is -alkyl ester.
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The process as claimed in claim 25, wherein the -alkyl ester is selected from a group
comprising esters of optionally protected -methyl, -ethyl, -propyl and -butyl, or any
combination thereof.

The process as claimed in claim 26, wherein the optionally protected alkyl ester is —
benzyl ester.

The process as claimed in claims 23 and 24, wherein the optionally protected tyrosine
is selected from a group comprising L-tyrosine and acetyl-L-tyrosine, or combination
thereof.

The process as claimed in claims 23 and 24, wherein the protected L-lysine is selected
from N-t-butoxycarbonyl L-Lysine or trifluoro acetyl L-lysine.

The process as claimed in claims 23 and 24, wherein the resin is selected from the
group of acidic resins and basic resins.

The process as claimed in claims 23 and 24, wherein the suitable solvent is selected
from a group comprising water, dioxane, tetrahydrofuran, and acetonitrile or any
combination thereof.

The process as claimed in claims 23 and 24, wherein the treatment is carried out at
temperature ranging from about 20°C to about 85°C.

The process as claimed in claims 23 and 24, wherein the treatment is carried out for
time duration ranging from about 12 hours to about 48 hours.

Glatiramer acetate isolated by the processes as claimed in claims 1, 2, 12, 13, 23 or

24, wherein said glatiramer acetate is used for treating multiple sclerosis.
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