A METHOD OF PRODUCI NG DERI VATI VE OF AZELAIC ACID Field of Invention 5 This
present invention relates to a nethod of producing derivative of azelaic

acid. In nore particular, the present invention relates to a net of
produci ng ami de ester derivative of azelaic acid under ﬁmmm\ﬂwﬁl ﬁ\ ndi ti on.
10 Background of The Invention It has been well-known t acid or

nonanedi oi ¢ acid is used as topical drug for treating_acne wehgaris.—
However, this saturated dicarboxylic acid has a crystalline structure with
hi gh nelting point ranging from98C 103C, therefore it wll be 15 difficult
to incorporate A\ NMRTHGB'O ' ngiti A dosage of
azelaic acid at 20% concenlf ?z%%ﬁqlg&r%g&?ylézi?ﬁ%gm fagﬁgul ation to
exhi bit significant dermatol ogical performance with efficacy equivalent to
4% hydr oqui e.yBut 1his dosage is high enough to cause a slightly great

| evel of péﬁ@?rﬁ’&“‘b"&“ﬁf‘ng and stinging to the skin. The discovery of

pot assi um azel oyl diglycinate as a new derivative of azelaic acid can
effectively performas an anti-acne agent by using only 5% in formulation.
There ar¥e 1696nb invgntien reddtes forpymethod ef praducingrdesivaiise off azelaioasd.tthons f or

cosneti c, ceutic nd _der mat ol ogi. cal appl.i cgatjons. .25 Unjted States
Pat ent No. Q’E@éé’ 068 E&’)tﬁéipg%sggtsglge loélor§%éetsi @ %Eﬁﬁ@éi‘t i RSACYCRE, pmidergstes- acy |
neutral anidervaive®f ezdlsit acidfundev@hydoaObHdfionBased on the prior art, it is
an oily material containing structure of long straight-chain or
. branched-chain with saturated or unsaturated acyl group, where the
hydr ocar boBgkotdRnalof tihe 1 constituting 30 the ester is a
br anched- chai ng‘g)r nstor ai ghtﬂ{,%ﬁgb?lln al kyl or al kenyl group. The conposition 2
" the estdy is a branched-chain or straight-chain alkyl or al kenyl group. The
conposi tion can be further added with an ultraviolet ray adsorbent and an
i nor gani ¢ Etl Rasehsen wﬁﬁd@ﬁ“ﬁ‘p § e2slaio AcIpor @qpanqdioio acid 0 osdoysAopicaledugi bes
about n- acYdrat@€ng @Ehe/ALEMRS However, this saturated dicarboxylic acid has a crystalline

structure with high melting point ranging from 98°C-103°C, therefore it will be

difficult to incorporate into cream formulation under standard condition.

15

A dosage of azelaic acid at 20% concentration is required in the cream formulation to
exhibit significant dermatological performance with efficacy equivalent to 4%
hydroquinone. But this dosage is high enough to cause a slightly great level of
peeling, burning and stinging to the skin.

20
The discovery of potassium azeloyl diglycinate as a new derivative of azelaic acid can
effectively perform as an anti-acne agent by using only 5% in formulation.
There are some prior arts relating to several compounds or compositions for cosmetic,
pharmaceutical and dermatological applications.

25
United States Patent No. 6528068(B1) discloses a cosmetic composition comprising
n-acyl neutral amino acid esters of lower alcohols. Based on the prior art, it is an oily
material containing structure of long straight-chain or branched-chain with saturated
or unsaturated acyl group, where the hydrocarbon group of the alcohol constituting

30 the ester is a branched-chain or straight-chain alkyl or alkenyl group. The composition
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5 of di.carboxylic acids wth am no acids and/or peptides of vegetable
protein hydrolysates for the preparation of cosnetic and pharnaceuti cal
formul ati ons. The conpounds are produced by acyl ation of dicarboxylic acids
according to conventional Schotten-Baunman condition. 10 In the conventional
Schot t en- Bauman condi tion, *acylation reaction form ng an am de |inkage

bet ween carboxylic group and N-termnal of amno acid is achieved through
an exothernic reaction of an acyl halidle and am no source in an al kaline
aqueous nedium In the prior art, azeloyl dichloride is reacted with

gl yci ne ypde Lad: Qe A . i | xi de
solution In Eaeaﬁse%g%hﬁrggi ﬁ%n%?hsgidllg@f g%adgglllfgﬁ%}glfﬁl%?%@%ﬁgﬁé %@%?@ to pH of
7-7.5 wi tthn bafitrther added vetidarsiighVviolpt vay adlsarbextrand ah idrgasc pigneat.e yel | ow
solution as final product. But often, the conventional nethod has several
limtations. Due to high sensitivity towards noisture, precaution has to be
taken fors pPCPUBHlidation PERnACY! 200801 590{A DedQivRY dbQlt heRS1atQd ddrivatives
corressqondl ng carboxylic acid. Besides, ‘it is inportant to nonitor the

al kal ini ©of ditarbpeylieqaeidsswithdrminoc |agisle| ynddesc peptédasx of seegbtable woattid cause
hydr ol ysi I | i wel I tamnation of. opreoduc can.be caused
by traceg?l%r%i l]c'%@(of?lh al éjrg%aa:?té%ns oglcgss%(;eg]ica%ngdp ?eggﬁcﬁct??fmﬁfgﬁf)%sé%&%d this is
not aCCeIabmpblmdsm&%@ﬂ&édd(bymgﬂaﬂbﬂbﬂﬂi@@ﬂbbkﬁﬁi acid¥lct6xdingad Sonvenkibhar nor e,

t he conventional Schotten-Bauman condition often provide good yield for the
.neutral hefsnBawmangendition3 f unctional groups to nininize side products
formation. The acyl transfer reaction through the conventi onal

Schot t en- Bauman condition will result in product which is soluble in water

" and hHhcén ithe domveritional Schopter:Bauman sohditien,taeglation ecaptiad forminpyan adevi ng t he

renoval of aqueous nedjum,. 5 It is_jnportant to invent a nmethod o
pr oduci ngln&%%%ﬁmi}’e% 0@1&%?1& i - Bininl pfcAming ddcn e by
condi ti opn VbR lehdfh SPLPEEA ALY GRE SnfARY sSRRY 35 AH Sk dqBEous

establishing a dry state favourable to the reactants an%l gem red product
whi ch i s mdiem.adhdpriecart, azelopl dicklotidois. reReed with glyicine wndat 8 comtesdledabl e t o

i nt roduce t hod 10. whjch provide hi.gh yield of desired product but
i 1 2o St B ePy tointol A ARis By dteRHiiplitEn te e R B 196 The
primary Qhhddut nftididnh & heLa@ited BSR4 SvithQadti YR aridl SHBI RAR Ddledr 0duci ng
derivative of azelaic acid’in a favourable dry state for acylation reaction

by utili zpleglessgo prleyelomsehttionanfinglrprgducdbus salt. Therefore, reactant such
as acyl halide which is sensitive to noisture will be | ess convertible to
its correspondi ng carboxylic acid by hydrolysis and it can be | ess conpl ex
t o i sol atButtofiendhei doadeionauticthdt e severalolim@bisond0 Dl db Uiiph Ser3@ivityequi r ed

in the reaction. | . ) )
towards moisture, precaution has to be taken for preventing the acyl halide from

20 hydrolyzes to its corresponding carboxylic acid. Besides, it is important to monitor the
alkalinity of the aqueous medium closely because excess base would cause hydrolysis

of acyl halide as well.

Contamination of products can be caused by traces amount of halide ions dissociated
25 from acyl halide and this is not acceptable in cosmetic and pharmaceutical
applications. Furthermore, the conventional Schotten-Bauman condition often provide

good yield for the neutral amino acids only.

In another hand, amino acids such as L-aspartic acid, L-glutamic acid, L-methionine,

30 L-cysteine or L-serine will require precaution steps of protecting the side chain



Anot her. obj ect of the present invention is to invent a method of producing
derivative of azelaic acid in high yield but |ow amunt of unnecessary side
products. Through this nodified Schotten-Baunan condition, high yield of
the desired product can be 25 produced fromnot only the neutral am no
acids, but also am no acids possessing different functional groups as side
chains. At |east one of the preceding objects is net, in whole or in part,
by the present invention, in which the3enmbodi ment of the present invention
descri bes a nethod of 30 producing am de ester derivative of azelaic acid

conpri si Rghctib®At drBGhsIoY Kifiti _ | } no acid
hy(rtlnr) ohal i dec lof t%eg%e{neir;dg:ﬁﬁ}lg %\% é’ré%&ﬁgﬁ;sr?j?ﬁ%;—(gﬁg %}Jl %Fan\%ﬁé?ga}cﬁ% i's
subst i t uthedugly the reonientionalt SehotibnBrugaw apnditore vl rcfsgltliﬁ lp&bdﬁ;t{d “?tchas omatic 5
noi ety a ' .1's side.chain group of fhe am no acid selecte rom _
subst?/t u?(ga s uwgetﬁ ?f‘ﬂﬁeéﬁgéﬂ%ngOWBfeétt%sgh}%ﬁhF@“ﬁ profucs YaRRtEgC i ety
and X- i shelramotd ofagudods BRdflingsol ved in an aprotic solvent with an organic
base to effect. deprotonation, reacting the deprotonated product with an

azel ai’c acid halide also dissolved in an aprotic solvent, subjecti n% t he
react ant ymx ' t. w th .an. agueaus nedi u §1/0 ontacti,ng the
react ant Itmsx{n’fﬁogta\}}mptuﬁqﬁ]e%gr%ygﬁhggsogBﬁ} UPIGE SRy ey af aFrYC)lF"é:t L Whdrefrom
and r enowiodifiedhSchapenBatman lcuditiof Wl tielides apfoidtsolfentstdrd anhy8roRs esent
i nvention dFscr [ ge%_a met hod of producing am de ester derivative of

salt for establishing a dry state favourable to the reactants and desired product which

is obtained by acylation reaction. Besides, it is also desirable to introduce a method

10 which provides a high yield of desired product but minimizes the yield of side

products.
Summary of The Invention

15 The primary object of the present invention is to invent a method of producing
derivative of azelaic acid in a favourable dry state for acylation reaction by utilizing
aprotic solvents and anhydrous salt. Therefore, reactant such as acyl halide which is
sensitive to moisture will be less convertible to its corresponding carboxylic acid by
hydrolysis and it can be less complex to isolate the desired product since an aqueous

20  medium is not required in the reaction.

Another object of the present invention is to invent a method of producing derivative
of azelaic acid in high yield but low amount of unnecessary side products. Through
this modified Schotten-Bauman condition, high yield of the desired product can be
25 produced from not only the neutral amino acids, but also amino acids possessing

different functional groups as side chains.

At least one of the preceding objects is met, in whole or in part, by the present
invention, in which the embodiment of the present invention describes a method of

30 producing amide ester derivative of azelaic acid comprising treating glycine ethyl



azelaic acid by a nodified Schotten-Bauman condition. An anhydrous state is
15 established throughout the acylation reaction by utilizing aprotic

sol vents and anhydrous salt. Mor eover, an organi ¢ base such as pyridi ne
i.s used for renoving hydrohalide nol ecul es. Hence, it is advantageous that
this nethod shall allow the desired products 20 to be easily isolated from
t he anhydrous medium Detailed Description of The Invention One skilled in
the art will readily appreciate that the present invention is well adapted
25 tolfarry out the objects and obtain the ends and advant ages nenti oned,

as we r ed herein is not
|ntended%aﬁ}ﬁﬁﬁﬁ?man%ﬁgghghg ?%@h%%@géﬁgggﬂﬁﬁgﬂﬁﬁgﬁﬁﬁgﬁp The present

i nvention discloses a nethod of producing am de ester derivative of azelaic
acid conprising treating glycine ethyl Sster hydrochlorlde or an amno acid

5 hydrohal ide of the general §ornula: OfX-Il HA CH CGORe | R' wherein R
I S substituted or unsubsti tut@d al kyl Houp noi ety cylic alkyl or aromatic
H3N—CH— —0—

Rll

wherein R' is substituted or unsubstituted alkyl group moiety, cylic alkyl or aromatic
5 moiety and R" is side chain group of the amino acid selected from substituted or
unsubstituted alkyl moiety, cyclic alkyl or aromatic moiety and X" is halide ion to be
dissolved in an aprotic solvent with an organic base to effect deprotonation, reacting
the deprotonated product with an azelaic acid halide also dissolved in an aprotic
solvent, subjecting the reactant mixture in contact with an aqueous medium,
10 contacting the reactant mixture with an anhydrous salt to remove any moisture

therefrom and removing the aprotic solvent from the reactant mixture.

The present invention describes a method of producing amide ester derivative of
azelaic acid by a modified Schotten-Bauman condition. An anhydrous state is

15 established throughout the acylation reaction by utilizing aprotic solvents and
anhydrous salt.

Moreover, an organic base such as pyridine is used for removing hydrohalide
molecules. Hence, it is advantageous that this method shall allow the desired products

20 to be easily isolated from the anhydrous medium.
Detailed Description of The Invention
One skilled in the art will readily appreciate that the present invention is well adapted

25 to carry out the objects and obtain the ends and advantages mentioned, as well as

those inherent therein. The embodiment described herein is not intended as limitations



10 noiety and R' is side chain group of the am no acid selected from
substituted or unsubstituted al kyl noiety, cyclic alkyl or aromatic noiety
and X- is halide ion to be dissolved in an aprotic solvent with an organic
hase to effect deprotonation, reacting the deprotonated product with an
azelaic acid halide also di'ssolved in an aprotic solvent, subjecting the
reactant m xture in contact with an aqueous nedium 15 contacting the
reactant mixture with an anhydrous sall to renmpve any noisture therefrom
and renoving the aprotic solvent fromthe reactant m xture. In the present

i nventi og tﬁé&%oﬁ@&ﬂﬂgirﬂzfen@&?d“d ng am de ester derivative of azelaic acid
is by acy?atl on reacfion between the deprotonated am no acid ester

hydr ohal i de 20 and azel aic acid halide. An aprotic solvent for dissolving

bot h am acid ester hydrohalide and azelaic.acid.halide .is preferably

P ot anycOF dresmt SYGRERD CSCHRtY SrBRP B GRPOHEIE FRIGh ity STBABVRAT! on

ther eof . afgait Weld&Imysh tr@eﬁﬁ‘)g'délyéiﬁé ety SRBE hydRSENSi®or b @niiB AQdaci d

ester hydrohalide is 25 treated W th an organic base to effect

depr otSonhydrohaliderod thmgemersh famuldie anmi no acid ester is necessary to prevent

di rect nucl eophilic attack anong other am no acid ester nolecules to form

di ket opi peri zi ne as undesirable product. 6 The general fornula structure

shown as below is a protonated form of Qhe am no acid ester by hydrohali de:

50 X1l FIA-CHCOR | R'X wherein is substituted or unsubstituted

.alkyl group moiety, cylic gl K;d_gg_, L moigty and R' is side chain

group of the amno acid sel écted|from substituted or 10 unsubstituted al Kyl
noi ety, cyclic alkyl or aromati cRgDi ety and X- is halide ion.

wherein R' is substituted or unsubstituted alky! group moiety, cylic alkyl or aromatic
10 moiety and R" is side chain group of the amino acid selected from substituted or
unsubstituted alkyl moiety, cyclic alkyl or aromatic moiety and X" is halide ion to be
dissolved in an aprotic solvent with an organic base to effect deprotonation, reacting
the deprotonated product with an azelaic acid halide also dissolved in an aprotic
solvent, subjecting the reactant mixture in contact with an aqueous medium,
15 contacting the reactant mixture with an anhydrous salt to remove any moisture

therefrom and removing the aprotic solvent from the reactant mixture.

In the present invention, the method of producing amide ester derivative of azelaic
acid is by acylation reaction between the deprotonated amino acid ester hydrohalide
20 and azelaic acid halide. An aprotic solvent for dissolving both amino acid ester
hydrohalide and azelaic acid halide is preferably tetrahydrofuran, dioxane,

chloroform, dichloroform or any combination thereof.

As further described in the present invention, the amino acid ester hydrohalide is
25 treated with an organic base to effect deprotonation. Protonation on the amino acid
ester is necessary to prevent direct nucleophilic attack among other amino acid ester

molecules to form diketopiperizine as undesirable product.



However., deprotonating the am no acid ester hydrohalide on its anmoni um
group by an organic base is inportant to cause a free am no group with an
el ectron pair to be available for nucleophilic attack on the carbonyl group
of the azelaic acid dihalide. 15 Thus, acylation reaction can take place
and produce the am de ester derivative of azelaic acid. The nost preferred
am no acid ester hydrohalide used is amno acid ethyl ester hydrochl oride
whi ch includes neutral a-anmino acids stuch as glycine ethyl ester 20
hydrochl ori de, L-valine ethyl ester hydrochl oride, L-alanine ethyl ester
hydrochl ori de, L-leucine ethyl ester hydrochloride; am no acids containing
sul phur side chain such as L-nethionine ethyl ester hydrochloride,

L- cyst ei ke gereyal foemtwdn strycnecshboniad dgloanis agpraonated dortraoftha gmiyaaasy|  si de
chai n such 3§,L- q%& e ethyl ester hydrochloride; am no acid containing
car bony! S¥fX QW@% lgﬁch as L-glutanmic acid diethyl ester 25 hydrochl oride
or any conbination of the amno acids. 7 acid halide is 2:1. In a
preferred enbodi nent of the present invention, preferably 0.2nol to 1.0nol
am no dSaci d ester hydrohalide dissolved in aprotic solvent is reacted with
preferably O0.1nol to O.5nol azelaic acigl halide dissolved in a range of
100nl to 500nl aprotic solveng. The chirical reaction is indicated as

below. O +
H;N—CH——C—O—~R'

Rll

wherein R is substituted or unsubstituted alkyl group moiety, cylic alkyl or aromatic
moiety and R" is side chain group of the amino acid selected from substituted or

10 unsubstituted alkyl moiety, cyclic alkyl or aromatic moiety and X" is halide ion.

However, deprotonating the amino acid ester hydrohalide on its ammonium group by
an organic base is important to cause a free amino group with an electron pair to be
available for nucleophilic attack on the carbonyl group of the azelaic acid dihalide.
15 Thus, acylation reaction can take place and produce the amide ester derivative of

azelaic acid.

The most preferred amino acid ester hydrohalide used is amino acid ethyl ester
hydrochloride which includes neutral o-amino acids such as glycine ethyl ester
20 hydrochloride, L-valine ethyl ester hydrochloride, L-alanine ethyl ester hydrochloride,
L-leucine ethyl ester hydrochloride; amino acids containing sulphur side chain such as
L-methionine ethyl ester hydrochloride, L-cysteine ethyl ester hydrochloride; amino
acid containing hydroxyl side chain such as L-serine ethyl ester hydrochloride; amino
acid containing carbonyl side chain such as L-glutamic acid diethyl ester

25 hydrochloride or any combination of the amino acids.

For the acylation reaction, the molar ratio of amino acid ester hydrohalide to azelaic



aprotic sol vent OIl R- 0- C-CHNH By using the aprotic solvent,
an anhydrous reaction condition can be established and thus causing the
azelaic acid halide, shown below as azelaic acid dichloride which is
sensitive to noisture will be I ess convertible to its correspondi ng
carboxylic acid by hydrolysis: azel ai c aci dazelaic acid dichloride As
disclosed in the present invention, an organic base which is pyridine can
be used 7

acid halide is 2:1. In a preferred embodiment of the present invention, preferably
0.2mol to 1.0mol amino acid ester hydrohalide dissolved in aprotic solvent is reacted

with preferably 0.1mol to 0.5mol azelaic acid halide dissolved in a range of 100ml to

500ml aprotic solvent. The chemical reaction is indicated as below:

O
O O
- X )
: 2 H“N—CH—C—O—R'
X X T+ I
R"
= .
| _J | aprotic solvent
N
() -
+
N
O - 6]
0 HX 0
I Il
R -0-C—CH-N —CH-C—0—FR
R' H H R"

By using the aprotic solvent, an anhydrous reaction condition can be established and
thus causing the azelaic acid halide, shown below as azelaic acid dichloride which is

sensitive to moisture will be less convertible to its corresponding carboxylic acid by

hydrolysis:
0 0 0 0
;m/JL\//“\V//\\//A\\/JL\m{ a//ﬂ\\//\\v//\\//ﬁ\\/JL\a
10
azelaic acid azelaic acid dichloride

As disclosed in the present invention, an organic base which is pyridine can be used
as a deprotonizng agent to remove out hydrohalide molecules. Taking for as an

15 example, pyridine can function as a hydrochloric acid extractor for removing



as a deprotonizng agent to renove out hydrohalide nol ecul es. Taking for as
an 15 exanpl e, pyridine can function as a hydrochloric acid extractor for
renoving 8 hydrochloride nolecules. In a preferred enbodi mrent of the
present invention, pyridine is added into the am no acid ester
hydrochl ori de di ssolved in-aprotic solvent to renove the hydrochloride 5
nol ecul es as pyridi nium hydrochloride salts thus resulting in deprotonation
of the ester conpound. In the present § nvention, the azelaic acid halide
solution is added drop wise into the deprotonated am no acid ester

hydr ohal j 4% initiate the acylation reaction. A 10 preferred

enbodi mh?&ﬂgg&%%és@pllegggé'an acyl ation reaction between azelaic acid

dichloride with deprotonated am no acid ester hydrochloride. Further

hydr ochl &rji de .nol ecul es pr o(g_utﬁed fromthe acyl, transfer reaction can al so
i

be renovéy? Bﬂﬁfﬁﬁdi TPPRAIMERH i the Pressnt I?Y@tlﬁﬁ’dyé‘t‘i_inei 1ﬁ\?_€‘?ﬁ4 Bp BB a net hod
of  produgdid Gs@RHYardeioride J(ﬁssgﬁfeh\’iﬂt%}‘(?hcogol%ﬁ |8 £rRGL qh&f?l okfilofide t e step

of contacting thé reactant m xture an anhydrous sa 0 renove any
noi st 3r emokesnle rag myaidihive nhydrowplarivie safts dhuscresalkingrib depororation rofathe ant

m xt ure. Qnrec fot h(? preferred enbodi nents in the present invention has

di scl osef T Hat PPRE™ 20 aprotic solvent phase of the solution m xture shall
be retained and dried with the anhydrous salt preferably anhydrous sodi um
sul fate. Subsequently, the aprotic solvent is renoved by vacuum

. evapor at tothe nresephinvpntione the 22¢lain a¢id haliddheolpéorcisradded duw iselistodghe ani de

ester depl ' : . A [ L th. a no .aci.d ester shall be in a
range f rgérﬁ\fgt.&)gé)g? %fng%/%% llcgésg%{ngl flgo(hgﬁd%()el&%:o?ll?aéms?Séﬁec?cyi%e?fllre%goﬁﬁgl yzed for
T its [Oripreforred EbbdiRehf dbsRIREEiHetGati Acfafioratatioa PhatwediPlagdlaideidi@d.
dichloride with deprotonated amino acid ester hydrochloride. Further hydrochloride

molecules produced from the acyl transfer reaction can also be removed by pyridine.

Hereinafter, the present invention claims a method of producing amide ester
15 derivative of azelaic acid comprising the step of contacting the reactant mixture with
an anhydrous salt to remove any moisture therefrom and removing the aprotic solvent

from the reactant mixture.

One of the preferred embodiments in the present invention has disclosed that the
20 aprotic solvent phase of the solution mixture shall be retained and dried with the
anhydrous salt preferably anhydrous sodium sulfate. Subsequently, the aprotic solvent

is removed by vacuum evaporation.

In the present invention, the percent crude yield of amide ester derivative of azelaic

25 acid with amino acid ester shall be in a range from 9.6% to 87%. A sample of the
crude product shall be analyzed for its purity via High Performance Liquid
Chromatography (HPLC) method.

Examples
30



Exanples 9 Exanple 1 Preparation of 0.25 nol glycine ethyl ester

hydr ochl ori de by wei ghing 35g into a 500nlL 3-neck round bottomflask is
added wi th 200mL. chl oroform Approximtely 5 40ml pyridine is subsequently
added into the solution and stirred at roomtenperature until honpgeneous.
0.13 nol azelaic acid dichloride is prepared by dissolving an anmount of 28g
into 200mL chloroform The azelaic acid dichloride solution is added drop
wise into the glycine ethyl ester hydr®dchloride solution to initiate the
reaction by stirring for 2 hours and the solution mxture is chilled
over ni ghig gt f.enperature 5C. 10 The chem cal reaction that has taken placed
i s shown a5 Below 00 d- O Cl 3+NCH, CH3 aprotic solvent 1 00 H

Preparation of 0.25 mol glycine ethyl ester hydrochloride by weighing 35g into a
500ml 3-neck round bottom flask is added with 200ml chloroform. Approximately

5 40ml pyridine is subsequently added into the solution and stirred at room temperature
until homogeneous. 0.13 mol azelaic acid dichloride is prepared by dissolving an
amount of 28g into 200ml chloroform. The azelaic acid dichloride solution is added
drop wise into the glycine ethyl ester hydrochloride solution to initiate the reaction by
stirring for 2 hours and the solution mixture is chilled overnight at temperature 5°C.

10

The chemical reaction that has taken placed is shown as below:

0
(o] o]
. Cl-
cl cl 3 2 2 3
=
| aprotic solvent
./
N
o
I +2 /
N
0 - (¢]
0 HCI o
H-0O E_.C N —C ! 0-C CH
T NCHC-0-cRCH,

The solution mixture is washed with several portions of 200ml deionized water to
remove pyridinium hydrochloride salts formed during acylation reaction.
subsequently, several portions of diluted hydrochloric acid solution is used to
15 neutralize the unreacted pyridine and further pyridinium hydrochloride salts will be
removed by washing with another several portions of 200ml deionized water. But
alternatively, the hydrochloric acid solution can be also added straight after the

solution is chilled. The chloroform phase is retained and dried with anhydrous sodium



The solution mxture is washed with several portions of 200nil dei oni zed

wat er to renove pyridinium hydrochloride salts formed during acylation
reaction. subsequently, several portions of diluted hydrochloric acid
solution is used to 15 neutralize the unreacted pyridine and further

pyridi ni um hydrochl oride salts will be renoved by washing w th another
several portions of 200nl deionized water. But alternatively, the

hydrochl oric acid solution can be al sd0added straight after the solution is
chilled. The chl orof orm phase is retained and dried w th anhydrous sodi um
10 sulphg%gh adoreover, chloroformis then renmoved by vacuum evaporation and
finally t resi due shall be washed with petroleumether to renove azel aic
acid ester |f presence The 5 ami de ester derivative of azelaic acid with

| yci ne h bt ai ned wi | ive a percent  crude.vyield of, 78.50% A
or ude saﬁ‘iﬂ & 19 ﬁﬂeos%f%r@& %Pa?m?\z@&ywaa [SVRPQEeLQ féﬂvﬁémahe RSidUF ¢ pﬁr. ty
tested vigHil Gabiad @ﬁﬁ pefiof uﬁhaaﬂfr tefre&%vﬁ%ﬁle ot %?e@ if 5&&%&“%&“0

anal ysis, the recrystall |ze sanpl e has shown a pea tention time 10
of 10.516minideesterdegiyative phazelaisianig wish \ghyeiyetipiSeBervwlitaineld rm}isgwms of 250mMm

X 4.6mm Loppl %ﬁ{?ﬁﬁﬁﬁ?ﬁ%bg(Qﬁﬁﬁ@%zsaa?n%ieo%ﬁ e 8o BL T Lhill§d WAt er

isopropanol and its purity tested via HPLC has set in a range of 74.90% to 99.89%.

From the HPLC analysis, the recrystallized sample has shown a peak at retention time
10  of 10.16min under conditions using column Su-ODS-3 with dimensions of 250mm x
4.6mm, mobile phase containing 30% acetonitrile and 70% distilled water and flow

rate of 1.0ml/min.

Example 2
15
Preparation of 0.25 mol L-valine ethyl ester hydrochloride by weighing 46g into a
500ml 3-neck round bottom flask is added with 100ml dichloromethane.
Approximately 40ml pyridine is subsequently added into the solution and stirred at
room temperature until homogeneous. 0.13 mol azelaic acid dichloride is prepared by
20 dissolving an amount of 28g into 100ml dichloromethane. The azelaic acid dichloride
solution is added drop wise into the L-valine ethyl ester hydrochloride solution to
initiate the reaction by stirring for 2 hours and the solution mixture is chilled

overnight at temperature 5°C.

25 The solution mixture is washed with several portions of 200ml deionized water to
remove pyridinium hydrochloride salts formed during acylation reaction.
subsequently, several portions of diluted hydrochloric acid solution is used to
neutralize the unreacted pyridine and further pyridinium hydrochloride salts will be
removed by washing with another several portions of 200ml deionized water. The

30 dichloromethane phase is retained and dried with anhydrous sodium sulphate.



15 Preparation of 0.25 nol L-valine ethyl ester hydrochl oride by weighing
46g into a 500m. 3-neck round bottomflask is added with 100m

di chl oronet hane. Approxi mately 40mlL pyridine is subsequently added into the
solution and stirred at roomtenperature until honogeneous. 0.13 nol
azelaic acid dichloride is prepared by 20 di ssol ving an anmount of 28g into
100nL di chl oronmet hane. The azelaic acid dichloride solution is added drop
wise into the L-valine ethyl ester hydtochloride solution to initiate the
reaction by stirring for 2 hours and the solution mxture is chilled

overni ght at tenperature 5C. 25 The solution mxture is washed wth severa
portions of 200mL dei oni zed water to renove pyridinium hydrochloride salts
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phase is retained and dried wi th anhydrous sodi um sul phate. 11 Moreover,
di chl ér oapedeemterids ieldwf76:38%ed by vacuum evaporation and finally the

resi due shall be washed with petrol eumether to renove azel aic acid ester
if presence. The am de ester derivative of azelaic acid with L-valine ethyl

ester obipileadPNe Iahal?éi}z,lethé réerPRAIRLH sadlpiéi shalll AV opfimized 384k rdsblutibe HPLC
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anal ysis, the recrys i zed sanpl e sha ive optim zed peak resol ution
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The component in the crude sample is resolved to several peaks with the major peak
occurring at 4.80min giving 81.76% peak area. Two other small peaks are occurred at
3.90min and 6.39min whereby each occupying peak area of 15.06% and 3.00%
15 respectively. The specific rotation [a]y is recorded as -23.05° for 1.30g sample in
100cm’ absolute ethanol whereas the specific rotation [a]y of the starting L-amino
acid ethyl ester hydrochloride is indicated as +22.34° for 1.14g sample in 100cm?

absolute ethanol.
20 Example 3

Preparation of 0.25 mol L-alanine ethyl ester hydrochloride by weighing 39g into a
500ml 3-neck round bottom flask is added with 100ml dichloromethane.
Approximately 40ml pyridine is subsequently added into the solution and stirred at

25 room temperature until homogeneous. 0.13 mol azelaic acid dichloride is prepared by
dissolving an amount of 28g into 100ml dichloromethane. The azelaic acid dichloride
solution is added drop wise into the L-alanine ethyl ester hydrochloride solution to
initiate the reaction by stirring for 2 hours and the solution mixture is chilled
overnight at temperature 5°C.

30



3.90m n and 6. 39m n whereby each occupying peak area of 15.06% and 3. 00% 15
rrespectively. The specific rotation [a]J]zo is recorded as -23.05 for 1.30g
sanple in 100cnB absol ute et hanol whereas the specific rotation [u] 20 of
the starting L-amno acid ethyl ester hydrochloride is indicated as +22. 34
for 1.14g sanple in 100cnB'absol ute ethanol. 20 Exanple 3 Preparation of
0.25 nol L-al anine ethyl ester hydrochloride by weighing 39g into a 500nl
3-neck round bottom flask is added wi th 100mi di chl or onet hane.

Approxi mately 40mL pyridine is subsequently added into the solution and
stirred . . r [ 0 : Lc acid
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tested under conditions of using column 5u-ODS-3 with dimensions of 250mm x
15 4.6mm, mobile phase containing 40% acetonitrile and 60% distilled water, flow rate

of 1.5ml/min, 0.2510g sample in 10ml acetonitrile and SOuL injection volume.

The component in the crude sample is resolved to several peaks with the major peak
occurring at 7.11min giving 86.74% peak area. Two other small peaks are occurred at
20 2.32min and 5.65min whereby each occupying peak area of 1.48% and 5.14%
respectively. The specific rotation [a], is recorded as -44.10° for 1.11g sample in
100cm® absolute ethanol whereas the specific rotation [a]y of the starting L-amino
acid ethyl ester hydrochloride is indicated as +6.99° for 1.70g sample in 100cm’
absolute ethanol.
25
Example 4

Preparation of 0.25 mol L-leucine ethyl ester hydrochloride by weighing 49¢ into a
500ml 3-neck round bottom flask is added with 100ml dichloromethane.
30 Approximately 40ml pyridine is subsequently added into the solution and stirred at



The conponent in the crude sanple is resolved to several peaks with the
maj or peak occurring at 7.11lmn giving 86. 74% peak area. Two ot her snal
peaks are occurred at 20 2.32m n and 5.65m n whereby each occupyi ng peak
area of 1.48% and 5. 14% respectively. The specific rotation [a]Jzo is
recorded as -44.10 for 1.11tg sanple in 100cm absol ute ethanol whereas the
specific rotation [c]20 of the starting L-am no acid ethyl ester

hydrochl oride is indicated as +6.99 fég 1.70g sanple in 100cm absol ute

et hanol. 25 Exanple 4 Preparation of 0.25 not L-|eucine ethyl ester
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t he sél uovesnighi atttemperptsrec$f0. 1 ed 5 overnight at tenperature 5C. The sol ution

m xture is washed with several portions of 200nl dei onized water to renove
pyridi ni um hydrochl oride salts forned during acylation reaction.
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removed by washing with another several portions of 200ml deionized water. The

dichloromethane phase is retained and dried with anhydrous sodium sulphate.

Moreover, dichloromethane is then removed by vacuum evaporation and finally the
15 residue shall be washed with petroleum ether to remove azelaic acid ester if presence.
The amide ester derivative of azelaic acid with L-leucine ethyl ester obtained will

give a percent crude yield of 83.64%.

In the HPLC analysis, the recrystallized sample shall give optimized peak resolution
20 tested under conditions of using column 5u-ODS-3 with dimensions of 250mm x
4.6mm, mobile phase containing 60% acetonitrile and 40% distilled water, flow rate

of 1.0ml/min, 0.5790g sample in 10ml acetonitrile and 50uL injection volume.

The component in the crude sample is resolved to several peaks with the major peak
25 occurring at 7.39min giving 82.20% peak area. Two other small peaks are occurred at

2.31min and 5.92min whereby each occupying peak area of 5.10% and 4.64%

respectively. The specific rotation [a]y is recorded as -30.99° for 1.37g sample in

100cm’ absolute ethanol whereas the specific rotation [a]y of the starting L-amino

acid ethyl ester hydrochloride is indicated as +24.73° for 1.05g sample in 100cm’
30 absolute ethanol.



15 residue shall be washed with petroleumether to renove azelaic acid
ester if presence. The am de ester derivative of azelaic acid with

L-l euci ne ethyl ester obtained will give a percent crude yield of 83.64%
I.Ln the HPLC anal ysis, the recrystallized sanple shall give optim zed peak
resolution 20 tested under ‘conditions of using columm 5u-0DS-3 with

di mensi ons of 250nm x 4. 6mm nobil e phase containing 60% acetonitrile and
40% di stilled water, flowrate of 1.0&t/nin, 0.5790g sanple in 10ml
acetonitrile and 504 injection volune. The conponent in the crude sanple is
resolved to several peaks with the major peak 25 occurring at 7.39mn

gi ving 82.20% peak area. Two other small peaks are occurred at 2.31m n and
5.92m n Bkamplby each occupyi ng peak area of 5.10% and 4. 64% respectively.
The specific rotation [a]zo is recorded as -30.99 for 1.37g sanple in
100cnB absol ute et hanol whereas the specific rotation [a]20 of the starting
L-an no_ pebstagbilsf 0% Rl ViR R leder hoaioBRlbARL 87 \@Sgting 272 ihef 4 1. 050
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to renove py.rjdiniumhydrgchl oride salts formed during acylation reaction.
15 subse&\?g%ﬁ LAt teIRRL? e% rtions of diluted hydrochloric acid solution is
used to neutralize the unreacted pyridine and further pyridinium
hydrochl ori de salts will be renoved by washing with anot her several
porti onsThe salgden mixtuomiszwashedtwith saiteeal dioctivmnsr afinetOnd ndeigizeslewatsr tet ai ned

and dried with anhydrous sodium sul phate. 20 reover, .di chl oropet hane is
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504 injection vol une.
20 Moreover, dichloromethane is then removed by vacuum evaporation and finally the

residue shall be washed with petroleum ether to remove azelaic acid ester if presence.
The amide ester derivative of azelaic acid with L-serine ethyl ester obtained will give

a percent crude yield of 9.58%.

25 In the HPLC analysis, the recrystallized sample shall give optimized peak resolution
tested under conditions of using column 5u-ODS-3 with dimensions of 250mm x
4.6mm, mobile phase containing 50% acetonitrile and 50% distilled water, flow rate
of 1.2ml/min, 0.1992g sample in 10ml of acetonitrile:water in 1:1 ratio and S0pL
injection volume.

30



15 The.conponent in the hard yellow sh solid crude sanple based on 2:1 nol
reactant ratio is resolved to several peaks with the major single peak
occurring at 4.61mn giving 50. 78% peak area. Two groups of other peaks are
occurred at 2.62m n and 3.75m n whereby each occupyi ng peak area of 16.57%
and 32. 71% respectively. The 5 specific rotation [a]zo is recorded as
-3.805 for 1.05¢g sanple in 100cnm absolute ethanol. Exanple 6 10
Preparation of 0.16 nol L-serine ethylSester hydrochloride by weighing 27g
into a 250m. 3-neck round bottom flask is added with 100ml di chl or onet hane.
Appr oxi MR eLimpcEht BY feHaRf ybifowitlp G ERLE XaRPRaSst bR 2t Nihof PadtahPn and
stirred at roomtenperature until honogeneous. 0.16 nol azelaic acid
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reaction,y 20 subsequently, several portions of diluted hydrochloric acid
solution 1's used to neutralize the unreacted pyridine and further

pyri di ni um hydrochloride salts will be renmoved by washing wi th anot her
sever al Borti ons of 150nml dei oni zed water. The di chl oronmet hane phase is

. ret ai nedE3HBPIEPI ed wi th anhydrous sodi um sul phate. 25 Moreover,

di chl oronet hane is then renoved by vacuum evaporation and finally the

resi due shall be washed with petroleumether to renove azelaic acid ester
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1.2ml/min." In the"HPLC anal ysis, | as revealed that the %area peak at
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1.59g sanple in 100cnB absol ute ethanol . 16 Exanpl e 7 Preparation of 0.15
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The solution mixture is washed with several portions of 150ml deionized water to
remove pyridinium hydrochloride salts formed during acylation reaction.
20 subsequently, several portions of diluted hydrochloric acid solution is used to
neutralize the unreacted pyridine and further pyridinium hydrochloride salts will be
removed by washing with another several portions of 150ml deionized water. The

dichloromethane phase is retained and dried with anhydrous sodium sulphate.

25 Moreover, dichloromethane is then removed by vacuum evaporation and finally the
residue shall be washed with petroleum ether to remove azelaic acid ester if presence.
A translucent yellowish paste based on 1:1 mol reactant ratio shall have a much higher

% crude yield which is recorded as 44.64¢g as compared to 2:1 mol reactant ratio.

30 The crude sample is resolved under conditions of using column 5u-ODS-3 with



500nmL 3-neck round bottom flask is added with 100mL di chl or onet hane.
Approxi mately 24m pyridine is subsequently added into the solution and
stirred at 15 roomtenperature until honpbgeneous. 0.08 nol azelaic acid
dichloride is prepared by dissolving an anount of 17g into 100nil

di chl oronet hane. The azel ai'c acid dichloride solution is added drop w se
into the L-cysteine ethyl ester hydrochloride solution to initiate the
reaction by stirring for 2 hours and {6e solution mixture is chilled
overni ght at tenperature 5C. 20 The solution mxture is washed with severa

port i onsgifiengQf) éﬁhﬁlﬁi)zsfén%ﬁl,trﬁsbﬁeo%ﬁagmmam{gi stioniadoihivse nllsens de sal ts

formed during acylation reaction. subsequently, several portions of diluted
hydr ochl disfiltedawater ama flowaateiod 1ueldning Imthet HBLC zealysie, it haswyealed that i di ne and

further pyridinium hy chl ori de ,sal.t i || 25 re d by washing with
anot her E’@\Vé?’éﬂa pB‘g% ‘i’ti‘gigm&fre%ﬁﬁﬁraﬁ'é?%lﬁﬁoéﬁ ng‘tt&p.n{ﬁé:g&%i chl or onet hane
phase is retained and dried with anhydrous sodi um sul phate. Moreover,

di chl oronet hane is then renoved by vacuum evaporation and finally the
resi die Hhweverbethorpriaksi rapresanted by shegioups pbsmalbpeaksgppeasing bgfase aad d est er

if prese . ! i pakl.ye l1&i<G0aC] b cysteine
et hyl es?qge‘r% %%?aa;[%sdﬁv@ ﬁ%re%%ieg} \goggla%péér%e%r? ; cftraol;fgelgysi%e/i?l gd g? %é"h 6!5% In the
HPLC anaBy $i%.to 6968004 tdpeindlyl The Bsdclficaiovion ] 20i iz eebopdualkasrei9il°ufor on t est ed
under conditions of using colum 51A-0DS-3 with di mensions of 250mm x

. 4.6mm 514B®pareplp i sQ0cariabsplvtegihaneds acet onitrile and 50% distilled water,
flowrate of 1.2ml/mn, 0.2262g sanple in 10nl of acetonitrile:water in 1:1
ratio and 504 injection volunme. The conponent contained in a hard white

" trandlOucErimpla¥ | i ke solid of crude sanple 10 is resolved to several peaks
with the major peak occurring at 8.698m n giving 49.097% peak area. Four
other small peaks are occurred at 5.62mn, 12.09mn, 14.58m n and 26.47mn
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sanpl e i AOGMODCITneckbsohnd ebettdrandlask 1s added with 100ml  dichloromethane.
Approximately 24ml pyridine is subsequently added into the solution and stirred at
15 room temperature until homogeneous. 0.08 mol azelaic acid dichloride is prepared by
dissolving an amount of 17g into. 100m! dichloromethane. The azelaic acid dichloride
solution is added drop wise into the L-cysteine ethyl ester hydrochloride solution to
initiate the reaction by stirring for 2 hours and the solution mixture is chilled
overnight at temperature 5°C.
20
The solution mixture is washed with several portions of 200ml deionized water to
remove pyridinium hydrochloride salts formed during acylation reaction.
subsequently, several portions of diluted hydrochloric acid solution is used to
neutralize the unreacted pyridine and further pyridinium hydrochloride salts will be

25 removed by washing with another several portions of 200ml deionized water. The

dichloromethane phase is retained and dried with anhydrous sodium sulphate.

Moreover, dichloromethane is then removed by vacuum evaporation and finally the
residue shall be washed with petroleum ether to remove azelaic acid ester if presence.

30 The amide ester derivative of azelaic acid with L-cysteine ethyl ester obtained will



15 Exanple 8 Preparation of 0.07 nol L-nethionine ethyl ester hydrochl oride
by weighing 15g into a 250nmlL 3-neck round bottomflask is added with 50nl
di chl oronet hane. 20 Approxinmately 12nl pyridine is subsequently added into
t.he solution and stirred at roomtenperature until honmogeneous. 0.04 nol
azelaic acid dichloride is¢*prepared by dissolving an amount of 7.6g into
50nml di chl oronet hane. The azelaic acid dichloride solution is added drop

wi se into the L-methionine ethyl ested7hydrochloride solution to initiate
the reaction by stirring for 2 hours and the solution mxture is chilled 25

overnighgw?gfégﬁggéﬁay%@kp 761d%8, Sol ution mxture is washed with severa

portions~o el oni zed water to renove pyridi nium hydrochloride salts
formed during acyl ation reaction. subsequently, several portions of diluted

hydr ochl ori.c jd soJutiqQn is_used . to heutralize the unreacted ridine
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phase is retained and anhydr ous sodi um sul phate. Moreover,
di chl ér onmbHarphase comtaining: 70%e dedtgnitrile Lanch §3P4 pdistdiadowatendflpwvnedtd wit he 5

resi due al.l .be ed with. rol eum et her, to renoye azel ai i d ester
if pr es'eigén.l}rﬁlﬂe 0%2% X Ler "ggllbfl@a&j%e?%trg%gfl%ﬁ cmag’?dr ot?‘fldf-s ﬁ@r hi oni ne
et hyl esigéctiohtvaiungd Wi Il give a percent crude yield of 75.53% In the HPLC

anal ysis, the crude sanple shall give optim zed peak resolution tested 10
.under conditions of using colum 511-0DS-3 with di nensions of 250mm x

fi ow 1 at ahbEBORG sFingh i BarCubAF EhaGEh! e ARP solfb Lt ko 171 ©-
" injectd ofs ys3blve®.to several peaks with the major peak occurring at 8.698min giving
49.097% peak area. Four other small peaks are occurred at 5.62min, 12.09min,
14.58min and 26.47min whereby each occupying peak area of 10.27%, 9.30%, 9.91%
and 12.80% respectively. The specific rotation [a]x is recorded as -24.49° for 1.29g
sample in 100cm® absolute ethanol.
15
Example 8

Preparation of 0.07 mol L-methionine ethyl ester hydrochloride by weighing 15g into
a 250ml 3-neck round bottom flask is added with S50ml! dichloromethane.
20 Approximately 12ml pyridine is subsequently added into the solution and stirred at
room temperature until homogeneous. 0.04 mol azelaic acid dichloride is prepared by
dissolving an amount of 7.6g into 50ml dichloromethane. The azelaic acid dichloride
solution is added drop wise into the L-methionine ethyl ester hydrochloride solution
to initiate the reaction by stirring for 2 hours and the solution mixture is chilled

25 overnight at temperature 5°C.

The solution mixture is washed with several portions of 150ml deionized water to
remove pyridinium hydrochloride salts formed during acylation reaction.
subsequently, several portions of diluted hydrochloric acid solution is used to

30 neutralize the unreacted pyridine and further pyridinium hydrochloride salts will be



The final crude product is isolated as a beige powder with pungent thio
odor. By 15 resolving the conponent in the crude sanple via HPLC anal ysi s,
several peaks with the nmajor peak occurring at 12.29m n giving 70.56% peak
area. Five other small peaks are occurred at 6.50m n, 14.55m n, 16.36m n,
17.47m n and 19. 06m n whereby each occupying peak area of 9.22% 7.15%
2.19% 1.75% and 20 2.00% respectively. The specific rotation [a]20 is
recorded as -22.96 for 1.33g sanple i 8100cm absol ute ethanol. Exanple 9
25 Preparation of 0.08 nol L-glutam c acid diethyl ester hydrochl oride by
wei ghi ng., 3 25ml

di chl ororre Sarl]e%o‘/’i%%‘r %t%r{agﬁggg%&d}?&g%fg@ ig(gﬁjtg%lgﬂlggcgﬁ%tégddg% into the
sol ut i ondiahldreehéthanecphase is oetaintd apbdriddd with amttyidrousgodigenedplmte. 0. 04 nol

azel aic acid dichloride is prepared by dissolving an anount of 9g into 40ml
di chl oronet hane. The azelaic acid dichloride 30 solution is added drop w se
into t hemorgvet Airfordflothafl & theh rebeid By 6 SYipfarioh Bnddhrdih Gfe t ©
initiate the réaction stlrrlng ours an the solution"mxture is
chill éd msinaiigil beawashedpﬂthapam@umthmte rembwe azstaieracid ester ifpresasdeed wi t h

I t f 150l dei d tQ. .5
Py och SPF R B BL IpaATes R braig cdy i Fane pBae BT Bl covera
portionsgigk aql,bfdéme@uae/ﬁemqugr%% acid solution is used to neutralize the

unreacted pyridine and further pyridiniumhydrochloride salts will be
.renoved by washing with another several portions of 150nl dei oni zed water.

B B

sul phat e. dic ane | vacuum
" evapdat ieder @oadifiomabf wsihy eoluami Siu-e)malwlt}bdmmsiwd ofi250mpekrdbrammn et her to
remove azelaic_ acid ester if presence. m de_ester derivati ve of

azel ai ¢ Eebde \phase ongﬁwtrherrﬁe%ae?eaowir%% wyﬁ %stf» ecilstak%iaWﬁ@a flpwi a5 0€ a
percent  ¢hhfignhiki &1 6522 satiPleZih H0oml acetonitrile and S0uL injection volume.

The final crude product is isolated as a beige powder with pungent thio odor. By
15 resolving the component in the crude sample via HPLC analysis, several peaks with

the major peak occurring at 12.29min giving 70.56% peak area.

Five other small peaks are occurred at 6.50min, 14.55min, 16.36min, 17.47min and
19.06min whereby each occupying peak area of 9.22%, 7.15%, 2.19%, 1.75% and
20 2.00% respectively. The specific rotation {a]y is recorded as -22.96° for 1.33g sample

in 100cm? absolute ethanol.

Example 9

25 Preparation of 0.08 mol L-glutamic acid diethyl ester hydrochloride by weighing 20g
into a 250ml 3-neck round bottom flask is added with 25ml dichloromethane.
Approximately 13ml pyridine is subsequently added into the solution and stirred at
room temperature until homogeneous. 0.04 mol azelaic acid dichloride is prepared by
dissolving an amount of 9g into 40ml dichloromethane. The azelaic acid dichloride

30 solution is added drop wise into the L-glutamic acid diethyl ester hydrochloride



15 In the HPLC anal ysis, the crude sanple shall give optim zed peak

resol ution tested under conditions of using colum 51.1-0DS-3 with

di mensi ons of 250mm x 4. 6nm nobil e phase containing 60% acetonitrile and
40% di stilled water, flowrate of 1.0ml/mn, 0.2706g sanple in 10m
acetonitrile and 504 injection volune. 20 By resolving the conponent in the
crude sanple via HPLC anaIyS|s three peaks with the major peak occurring -
at 7.28mn has resulted in giving 89. 85@6peak area. Two other small peaks
are occurred at 5.56m n and 10.25m n whereby each occupying peak area of

6. 08% anghidichO iRRAEEd 1eakifon BRRHRRRCIH:I L hodh 3hiARe [ghally itixkiee oy ded as 25
-17.48 for 20g sanple In anol

. al ms 1. A method
of produduH&ﬁ @rmdght%tmpe(wme\/ii(?l ve of azelaic acid corrprl si ng: treating
gl ycine ethyl ester hydrochloride or an am no acid hydrohalide of the
general 5 fornmula, 0 X-11+H H3N - C CG0- WI R' wherein R is substituted

or unsubshd kalh@sh alikinte Q;r Qh‘ﬂlemlﬁi Yevetal (Fo?h&iskdfl 130 adcsHtddCwaier iPi ety and
R' is side chain l3roup of the amno acid selected fromsubstituted or

unsub8t i reuovd gyridinivmi iydroadyaridec Silltkylfomedard}mgl cagyddtiony rgAction: s
hal i de i %Séq?l tzyf,?%eﬁzér% Vp%@tl&& ap cﬁﬁﬁe%t 'hgfdr%%l\ég acV\& ts%llﬂ%nolrsgﬁgédc tg) ase to

effect depro
neutrahze the unreacted pyridine and further pyridinium hydrochloride salts will be

removed by washing with another several portions of 150ml deionized water. The
dichloromethane phase is retained and dried with anhydrous sodium sulphate.

10
Moreover, dichloromethane is then removed by vacuum evaporation and finally the
residue shall be washed with petroleum ether to remove azelaic acid ester if presence.
The amide ester derivative of azelaic acid with L-glutamic acid diethyl ester obtained
will give a percent crude yield of 79.27%.

15
In the HPLC analysis, the crude sample shall give optimized peak resolution tested
under conditions of using column Sp-ODS-3 with dimensions of 250mm x 4.6mm,
mobile phase containing 60% acetonitrile and 40% distilled water, flow rate of
1.0ml/min, 0.2706g sample in 10m] acetonitrile and SOuL injection volume.

20
By resolving the component in the crude sample via HPLC analysis, three peaks with
the major peak occurring at 7.28min has resulted in giving 89.89% peak area. Two
other small peaks are occurred at 5.56min and 10.25min whereby each occupying
peak area of 6.08% and 1.36% respectively. The specific rotation [a]y is recorded as

25 -17.48° for 1.20g sample in 100cm? absolute ethanol.

30



reacting the deprotonated product with an azelaic acid halide al so

di ssolved in an aprotic solvent; 15 subjecting the reactant m xture in
contact with an aqueous nedium contacting the reactant m xture with an
anhydrous salt to renmove any noisture therefrom and renoving the aprotic
solvent fromthe reactant m xture. 20 2. A nethod as clained in claim1,
wherei n sai d organi c base used as a deprotonizing agent is pyridine. 3. A
nmethod as clainmed in claim1 or claim®, wherein the amno acid ester
hydrohalide is L-valine ethyl ester hydrochl oride, L-alanine ethyl ester
hydrochl pfdigle¢. 25 L-1eueine ethyl ester hydrochloride, L-nethionine ethyl
ester hydrochloride, Lcysteine ethyl ester hydrochloride, L-serine ethyl
ester hydrochloride L glutanic acid diethyl ester hydrochl oride or any
conblnat on t of, the clains 1 to 3,

ere? o E 2 qg n an .

wher ei n A8 QEFWgﬁHP%%S qrgeggzg}vgl azelaig agid F4¥8 5 5. A method
as cl ai n@dmhg gmyrletﬁthymtee hﬂﬂﬂ&’&hl&n&@oﬂan MR ﬁﬂﬁo@alﬁa%f Ehe%h&%ﬂt I's

t et rahydr of uran, di oxane, | orof orm di chl orof orm or any conbi nation

t her edf ®mMulanet hod as claimed in claim1, wherein the anhydrous salt is
anhydrous sodium sulfate. 10 15 20 25

0]
< |
+ H
H3N—(|3 C—O0——R
R"

wherein R’ is substituted or unsubstituted alkyl group moiety, cylic alkyl or aromatic
10 moiety and R" is side chain group of the amino acid selected from substituted or
unsubstituted alkyl moiety, cyclic alkyl or aromatic moiety and X is halide ion to be
dissolved in an aprotic solvent with an organic base to effect deprotonation;
reacting the deprotonated product with an azelaic acid halide also dissolved in an
aprotic solvent;
15  subjecting the reactant mixture in contact with an aqueous medium;
contacting the reactant mixture with an anhydrous salt to remove any moisture
therefrom; and

removing the aprotic solvent from the reactant mixture.

20 2. Amethod as claimed in claim 1, wherein said organic base used as a deprotonizing

agent is pyridine.

3. A method as claimed in claim 1 or claim 2, wherein the amino acid ester
hydrohalide is L-valine ethyl ester hydrochloride, L-alanine ethyl ester hydrochloride,
25 L-leucine ethyl ester hydrochloride, L-methionine ethyl ester hydrochloride, L-
cysteine ethyl ester hydrochloride, L-serine ethyl ester hydrochloride, L-glutamic acid

diethyl ester hydrochloride or any combination thereof.
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4. A method as claimed in any of the claims 1 to 3, wherein the azelaic acid halide is

azelaic acid dichloride.

5. A method as claimed in any of the claims 1 to 4, wherein the aprotic solvent is

tetrahydrofuran, dioxane, chloroform, dichloroform or any combination thereof.

6. A method as claimed in claim 1, wherein the anhydrous salt is anhydrous sodium

sulfate.



