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Summary

A chiral molecule is a type of molecule that has a non-superposable mirror image. The cause
of chirality in molecules is the presence of an asymmetric atom— chiral center. A chiral molecule
and its mirror image are called enantiomers. The enantiomers have same physical and chemical
properties in achiral environment and only way to distinguish between them in such environment
is the sign of rotation angle of polarized light. The identity of physical and chemical properties

makes a separation of enantiomers as very challenging task.

The chirality of a molecule may considerably affect its physiological activity. Many compounds
of biological and pharmacological interest are chiral. Approximately 40% of the drugs in use are
known to be chiral and only a small part of it are administered as pure enantiomers. Enantiomers
differ from each other from the viewpoint of their absorption, distribution, protein binding,
receptor affinity, transformation (metabolism) in the body and pharmacokinetics. The living body
with its numerous homochiral compounds being amazingly chiral selector, will interact with each
racemic drug differently and metabolize each enantiomer by a separate pathway to generate
different pharmacological activity. Thus, one isomer may produce the desired therapeutic activities,

while the other may be inactive or, in worst cases, produce undesired or toxic effects.

Capillary electrophoresis is one of the youngest methods for separation of enantiomers,
established as very popular tool in this field. The major reasons for such a popularity of CE is its
own unique mechanism for separation of enantiomers. In addition, CE is highly efficient, very

flexible and cost-effective technique.

In the present study the enantiomer migration order (EMO) of Dimethindene Maleate in the
presence of various cyclodextrins (CDs) was investigated by capillary electrophoresis (CE). Opposite
EMO of Dimethindene maleate was observed when (3-CD or heptakis (2,3,6-tri- methyl)-f-CD were
used as the chiral selectors. The thermodynamic quantities of dimethindene interaction with

cyclodextrins were determined by using isothermial titration microcalorimetry.
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bobsfyml 543l @m0 30993930, MMIGEMeRsb 9Mm-gOHMTo dMms3LgdI0s JOMOM ISV
2590mboo igoero FgbosMgds@, bmerm dgm®mgdo 1533w 930 bogmogMgds - woysbo
(0906196 gdmo  goBo@3M0lL  IgmmEol  EMML), b Bo30MMIMEg3Ms  (3060H30MO
3530GH3M0L  IgmmEol  @OH™L). 830030, OmIgedog  Immegzlgderos  Fglodsdolo

95360mAME939s 96 osbo. 49G0GH3M0L 3OMELd0, GHoGHMIBEHOL ymzgwo wmwxzol
©535%)9d0LoL bgds LOMBML JsbmJds b QodMYMGBS Bro3 335993l TGLodsdol Logbownls.

2.8 0BMmmgMH3m0o BHOoGMIGOIE0 35¢MM0dgE Mol bymlisfiym

[ty TRt e e

A s 8 = - B s | Shm e ml

Bsb. 10 Bo@®mo30vo 35¢m®m0dgGMmol bgwlisfigml Dmyswo bdgds

23



bowbsfyml dgp9gds:

1. ™60 30993930Lob
3360030L,56
LgbLMEOOLYSH

oW N

09MHIMVEOGHOLYSD,  OMmIgog  MBOHMB3gwYMRL 30993939030  HHgd3geoE ol
39656PmbBydLs
5. Bsdfgmo Imfigmdomdoligsb.

3.1 9Ju3960d96E 30 g53mygbgdeymo bgemlisfiymgdo

39300 9gdBHOMBMO ol 9Ju3gM0dgbGo  Bogs@stgo  Agilent  G1600
9mgol  3530WsMo  JgIGHOHMBMOIBOL  bgwlsfymbg  (Bsb. 11), GmIgwog
S0 FMMZ00005 533HMIdEHMOHO 0bo3060900L LOLEBHIB0™, MW EMH00LBRIMO0 ©YGHIJGHMOOS
@5 (H993965GMM0L 306EGHMME0MHgd5©0 LobEGIdom. 335GE0L 3930WsGO dmfrmEidwo
0gbs Polymicro Technologies 80g® (bsb. 12), 6093900 5{mb35 beogdms dogmmlslifm®mby
Kern ABJ-NM-ol 350mygbgdoo.

90360m35mM0dgAGHwo  9Ju3gM0dgbGo  Bsgsdotgo  VP-ITC  Microcalorimeter
bowbsfymby (bob. 13).

31939 99396039630l s3I MdOLLL odm3094gbgon pH dg@®m0 @S MEEGMdgMH000
305Bsbs.
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Bob.1 Agilent G1600

Fused Silica

Coating
Bob.12 335630l 3930000

6ob.13  VP-ITC 35enmtodg@eo
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3.2 94u3960d96& 30 g53mygbgdymo bogmoghgdgdo

965¢0Bg00 Bo35@9M9gm M5390Mw ©0dgn0bgbby, 0lg3g OHMYMO 3 0IJN0bYboL
9656¢0MIgMH900L 501065393 borg3bg.
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Bob. 14 ©0d9m0bgbol biHMmvdEmes

5J0GOEMM  dMBYMHO©  290m30ygbgm  35¢0dol  030EOMBMLRsGHOL 50
900dmEOo blbs®o, bmwm Jomsermed bgargd@m®9gds (3030 mgduGHobgdo:

5B 303 mEIJuAO0bo

099> 303wM©IJuAO0bo

3935 303emgJuEHMobo

©0-39000¢ 893S (3030 YJuEHM0b0-- 3933)530L(2,6-0-O-dgmo)-B-CD (DM-B-CD)
G®0-0900¢ 393 3030 9JuEG®™0bo --393@530L(2,3,6-G®0- O-dgmow)-B-CD (TM-
B-CD)
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3.3  3930¢o6meo gergd@mmepmmgBbol gdudg®odgbdo

393050 9egdBHOMRMOYHBoL 9dudgm0dgbEHdo B396L dogH odbs ogmaowo
0390060960l 9655GH0MIgM00 JoMoermE LgwgdBHMm©mgds© 303w mgJuEHM0bydOL
399mygbgdom.

3b650Bgd0  Bz5BH9Mgm  OHMYMOE  BoBogme  segs, dgBs o gods, dbY39

dMO0R0E0MJOMEO O0TJNOE S GHMOTJNO dgES 303MmEgJLEHMObId0M

3B 0BobL 30HMBYdO:
*  d50305 20-3033
= 960l dogws 15000¢00533
" 3930060l 0 ©osdgEHMo 50030
" 3930o60b 9539dGHwe0o bLoa®mdg 5010
" 3530Q560b LogMdg BB M6 I

1 33 ©03900069gbol Mo39dsGHL ©3MToBgo 13y ©0dgm0bEabol Lygms gbsbEHomdgMo
@5 2o3blgboom 2 g dgmobmendo. LOMvIEs goblbol 99dgy  ©o3wdsdgo 400 93¢ 50
30w0dMEOHO 3500930l 030EOMBMLBRSEHOL dRIMO, GMmdwol pH dogzoyzsbgo pH=3,0
306396060930 MmOMNMBMLRMOTHS300. 9JoMwMHo  dMRIMOL ©sdsEgds bodwddo
SMBOEYOIE0, M5Y0 FgmbMEI0 56 5B>MYOL YL WS v 60dMdo Fbmeme Igmsbmerdo
094690m@s 4obLlboo, 030 96O FosBIMgdS ©IBL s 0boEoMIdOLLl JmbEYdMEs dsd30L
0535065, bmwm 5JoMswmo dM53gMHol J306Mg Momgbmdsg 30 0dwgzs 60dMddo gbols
3930l Lodw)oegdsL.

393050 9eqdGHOMBMOHGBoL bgabsfigmlb 53¢mbgddwg®mols godmygbgdoo 3sbgbo
50300096930L 0boE30M9dsL. 0TGm0bYboL 0boEEMYdL 35bgbom 50 dowodsdo {bgzom,

1§80l g968530mds80. 06oEgoMgdolL gl 3609369wMmds 30308 BSOMMBFI0D FodmdEobaty
439w sHg M3GH0T>IMH0 5©IMBBS.

053053063905 565¢0D0 Bo35@MID 5§0Mw M dMBIMHT0, bmerm dol 990wy Mo
©530b5bg0 90 3030 5JoMHEME dRIMHT0, 35300 93539 JOMSWIMHO BMTBINHOM S
353909000 5b5¢0bgdL 9990 196300 I30™dO :

1. §6935 100 00ds60;
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$6935 50 0005010 > dod35 +2533;
06935 25 do0ods®0 s dsd35 +2533
$6935 10 oe0d5610 s dsd35 +2533;

A

dbmerme dsd3s +2533.

dbmwm (69300 d0d0bs6Y 9BseoBgddo 56 bgds 9bsbEGH0MIGMGO0L oYMy,
033d,  9Ju39M0dgbGHOL gl Loxggbwm®o  doeosh 9608369035605, BoEYD 98 O™
35330609300 3030L BMMISL, FoOOMOL s FoAMBZEOL O™, Mo 239HToM9ds F9dmddo
3030L 00096@0530(306093500.

bgdmm dmEgdMwo 9630dg3mdom 9jldgmodgb@ol Bos@oMgds LsFomm ogm, Moms
©5333060390M©OM  JgdBHOHMBIOMYMHTJO0L  DBMYPs© BMBL s 39TMbZWOL  EMHMYdOL
33090sL, b Bggbmzol asblxso 99gagdol domgds bgds TbMW™M© Jdsd3000
Bo@oMgdaro 9Ju3gMHodgbGHol 306MHMdYddo, MoYb LML sdOH™ML bgds Jsdowstrmen
99dHOMRMOHGDBTo 9656EH0MIgMH9d0L oymys.

3.4 30360™35¢0mM0dgEH Mo 9du3gM0dgbEo

90360M35m0dxEMo 9dudgmodgb@o Bs3s¢ o9 ©odgmobogbols Mo3gdad by,
353909 45dMm30949b9go 50 JoErodmeMo BMbGsEIOHO dz3gHo pH 2.5,
303©guEobgdo :

1. 3939 303wm©yduBH®obo
2. 3603900 d9@s 303m©duBmobo
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965¢0Boll ©sYq0s9y Yz9wsbg 960093690™3z56 LoxzgbOL HoMmBmowyqbl Lszzwgzo
6030090930l s  dM@gMol  LHmGo  dmermGo  3mbEgbGH®meEogdol  99mBggs.  Bggbo
99b3960d96E0LM30L 0F)MObEIHOL M3EH0To MO BMEMEO 3mb(39bGHME0S 50MBbs 1
300dmMmE©m0, bmwm (30300©gJuEHM0bgdoLm30L 15 Jogrodmero.

9939608960 Bo35@Mm 993696930 oGO B3Ol IJNMPOM, M3 3IolbImdl 0dsl,
60d  ©08900babols blbsOL 330E®M93w00m 303mgJLEHO0Bom. doB0G3ML 35bgbom
15 8036:oEGHM0 MEXMRg000m s J9EGH0GH3MJOL FmMol sYgm3bgds oym 240 §sdo.

54065 M 3RO 59 9Ju3gmH0dgbEHT0E 30496930 35¢0Mdol C030EMMABMLBEOL
50 dor0dmerme blbsMU .

0530530039050  330GHM300  ©0d90bEIbL  303wMm©gJuEHM0bom, bmem 5ol
0900020 35390900 Bs3MbGHMMEM 9Ju3gMH0TIbAEL, Gro OMMLYE dRIOL 3EOGHMIZOM
3039 JLEHO0bom s J0LYdo F9 YO0l 45M33EGO00 300)dOm B3gbmM30L LoFoMm
89093930.
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4. 99b39M00396¢& 3o JowgdMeEro J9009a900

J390mom  dmyzsboe  gargdBHmmagOhmy®sdgdby  Ho®dmoagbowos  gdudgModgbEol
390092990 (3030 aJLEH06gd0L A5dMYgbgd0m JoMowr® Lgergd@MmEM9ds :

- Dimethinden Maleate

= o Buff:a-CD 100 mg/ml KH3PO4pH3.0
=¥ inj: dOmbar/Lsec

pressure+ voltage:25kv

N1=209945

N2=85171

Rs=0.81

LN

215
4

a=l0l

Bob. 14 ©0990006gbol 9bsbEH0MmIgMgdol agmays, dx3gMo : 100 3y s¢xzs 303wmEgduB®obo + 50

00¢08MmEMM0o 35¢00v9dob 030OMBMLRsEHO0. pH=3.0, dsdg3s 25 33.

=
1.HE

Dimethinden maleate

Buff: BCD 18mg/ml KH2PO4 pH3.0
inj: 50mbar/1sec

voltage: 25kv

N1=111664

N2=35809

Rs=1.14
&l02
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Bob.15 ©0dgm0bgbols 9bsbEHomdgmgdols symas, dyxzgMo dg@s 303m©du@®mobo 18 dy +
3901990l 030EOHMBMLGsGHO 50 Jowodmm®o, pH=3.0, dsdgs 25 33.

Dimethinden maleate
Buff: Y-CD 100mg/ml KH2PO4 pH=3.0
Inj:50mbar/1sec

501 Voltage; Pressure: 25kv
N1=41405

N2=40672
o] : Rs=L05
=102

T T
| 3

Bob. 16 0890006960l gbsbE0MIgMgdol oyma3s, dMx3gMo 350s 303wrmEaduBMobo (100 dp/de) +
39019dol 030EOHMBMLRsEHO 50 Jowodmnwrm®mo, pH=3.0, dsd3s 25 33.

8.218
A
ﬂ‘,‘\‘.

#*

Dimethinden maleate
Buff:TM- BCD 60mg/m| KH2PO4 pH3.0
inj: S0mbar/1sec
1 voltage: 25kv
N1=84005
& N2=74685

=3

] ¢ Rs=0.93
#101

Tl

T T
2 L]

Bob. 17 00890006960l gbs6E0mIgMgdol @oymazs, dx3gMo 60 dy/den GGModgomow dgdo
(303 aJuEH®0bo + 35¢0mdol 030EMHMAMLBSEO 50 Jogrodme Mo, pH=3.0, dsd35 25 33.
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Bob. 18 ©089006@9bol gbsbE0MIgMHIdOL OYMRBS 53 s dgFS 303w JuEHM0bgdom
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200- 60-
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45- ®
R)
100- 30-
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50- Il 15- ,
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I I f t 2 4 6 8 min

f f T . 0
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Bob._19 0890006960l gbs6E0MIgMgdol @oymas GM0IJmOr s OTJMOE? dgGs
(303qduEHM0bgdom.
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939000 3my356005 GHOGHMIE0IMO 35¢MmMH0dgBHMOL gdudgMH0dgbE ol d9gaqdo:

N

T 1 T 1 T 1 T T T T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time (sec.)

Bob. 20 ©08gm0bgbol Mo3gds@ol 2sGHo@3ms G®M0dgmow dgds 303 gJuEMobom

0903960 20 0odMEOHO GHOHO0TJNo dg@S 303Mm©YJLEG®0b0, odgmobogbo 1,5 doodmervyHo.

$9939M0¢es 25°C.
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® AZ210528b236b_NDOH
AZ210528b235b_Fit

kcal mol ' of injectant

Molar Ratio

Bob. 21 obogoMgdol MmO s 8909a900. ©0dgmobgbo 1 dowodmeo, GModgomow dg@s
3030©©3JuEH®0bo 15 dowodmeo, 25 °C.
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keal mol' of injectant

[ » |A210528b236_NDH
—— A210528b236_Fit

rr-r-r-r-r-r-rrrrTrrTrrrerTTrTurT

-0.14—:
-0.15-:
-ﬂ.13—:
0 20-:

-0.22

0.24 - -

N I NN B LA B I L B B B I N B L B
000204060810121416182022242628303.2

Molar Ratio
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——DP 210531blank236.itc
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-
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(uCal/sec.)
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16 —

T 1 17 "~ 1 17 7 T 1 7 " T "© 1°
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Time (sec.)

Bob. 22 Logmb@Mmmem go@0®3Ms, 395¢0w9dol ©030OMBMLBSGHOL 2oBH0@3Ms GHM0Tgmow dg@s
303mqduEH®obom
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B AZ10528b236b_ WDH
A210528b2360_Fit

0.15 . ' . ' . '

a.1a

kal mol” of injectant

a0a

Molar Ratio

Bob. 22 06@9a®mo300L Mo b3MBEHOME™ A5GOE3MmOL 909y -
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19 -

-
o]

1

DP(I?JCaIfsec.)

L

N
(92}
|

15

210601T236beta.itc

-500

T I T | T T T T T I T I T I T I T I T I T 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Time (sec.)

Bob. 22 00090006960 (180¢0dmo) 25B0GH3Ms GH00g00w dgd° 3030 JuEMobom (15d0¢odmero
35°C 9939656 sDy.

kcal mol ofinjectant

m AZ{0601T236b_MNDH
——A2106801T2368b_Fit

0.25

0.30 3
0.35 4

0.40 4

0.45 4

LIS L L L N N LA L L A DL LN B B B B BN B |
0.20.00.20 £0.60.81.01.21 41 61 82 02 22 42 62 8303 23 438

Malar Ratio

Bob. 23 0b@gatoiool IHo. o0dgmobwgbo 1 dogodmeo, dg@s 303wmEgduEMobo 15 doodmeo
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Bob. 23 Logmb@Mmmem go@0@3Ms, 39¢0w9dol ©030EOMABMLRSGHOL 2oBHo@3Ms GHM0Tgmow dg@s

(303madbG®obom

= AZ0ECITZZEL_MDH
AZI0OEI TZ3EL_Fit

T T T 11 171 T
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DpP 210531Theta.itc
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T — 77— 7" 1 "] 1
-500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Tirmam femm N

Bob. 25 ©03900bgbol (180¢0dme0) 25@0@3Ms BB 3031 M©IJuEHM0bom (1.5 doEodmeo) 35 Mslity.
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210531 Thlankbeta.itc
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39300 9gdBHOMRMOHYBoL 9dudgmodgbGdo Bzgbmol LolwGmzgwo 8ggaqdol
doboeH9g39, dsd35L  333woom  25-3033 8Y, Goms  F0agz9mfios  Fs®owgxgdGH o
©594mxobsmzol.  d935mBogm  ®mommgwo 303 9JuGH®0boL  3:mb6(396GMo305DY
™300 dsd30L 360d3bgwrmdgdo.

50dmBbs Mmd  Bgzgbl  9Ju3gM0dgbBHTo  2odmygbgdmwo  303mYJuEHMObYdOL
M3M93wgLMmdOLEOL dsd30L M3EH0dsemEMo 360d3bgwmds oym 25 33.

JoGse0m® B gdBHMM GO #odm309496900 MMAMM BoB03MMO SEGs, dYES QO #ods, sg39
dMEO0R0E0MIOMWO 0FJDOE- S GHM0TJNOW- 39@d (3030Mm©aJuEG®0bgd0 Lblsslbgs
30b6396¢H5309000. 00gdo 990093900 HoMdmygbowos 3bGowdo (gbMogro 1)

3bMowo 1 ©0dg00bobol gbsbEHomdghgdols @sgmaol Lgwrgd@ogmds s 9bs6E0magMhgdol JogMoool Goyo
Ubgosbbgs 303wm©gdu@®0bgdol mabsmdolal

Jotogrm®o 3063963 Mo30s, /0 | t1, oo t2, foo a dogms3ools
L VoY 6030
a-CD 100 9.2 9.5 1.01 IO
B-CD 18 7.3 7.8 1.02 ()
y-CD 100 6.5 6.8 1.02 () &)
TM- -CD 60 8.2 8.5 1.01 +) ()
DM-B-CD 50 2.0 2.1 1.01 (&
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B396L 30g® BoBoMgdMw 9dudgm0dgbEHdo 0dgmobwgbols gbsbEomdgMgdo sogm yzgws
Bodogmemo 303mgduBMobom, I3y 439wsHy Mm3GH0BoMMO IYMmis 30300900 d9GS
303™gJLEH®ObOL (18 /) 453mygbgdolsl.

0AD1 0, Sgel20 4 Ret=off (PHEN RAMPESIGH 000303 0}

1.1

=3

Dimethinden maleate

Buff: BCD 18mg/ml KH2PO4 pH3.0
inj: 50mbar/1sec

voltage: 25kv

N1=111664

N2=35809

Rs=1.14
F1.02

T T T T T
g : 2 |

Bob .29 ©0dgmobgbol 9656EH0m3gMgdol symas dg@° 303Mm©gJuEHMObom.

bogm  InoxoEo®gdmo  odgmo s GHM0Igmo- 89@s (303 9JuEHM0boL
3990myg9bgdolol,  ©089m0bgbol  9bsbGHOMIgMmgdol  @ogmxks 3  dgdombggzsdo  mEmO39
Jo®sermEo LgwgdGmOom 893dgeom, mwdas 58 90mbgg35d0, 9bsbEGH0MTgMd0L JoaGmsools
©0g0L 9060Hbgds IMbs GO0 d9ES (303 MYJLGO6OL (60 dy/dew) 458mygbgdolsl.

ane
0

Dimethinden maleate
Buff:TM- BCD 60mg/m| KH2ZPO4 pH3.0
inj: S0mbar/1sec
voltage: 25kv
N1=84005
& N2=T4685
2 * Rs=0.93
#=1.01

M

T
i

Bsb. 30 ©0dgm0bgbol 9bsb@HomdgMadols symas GGModgmow dgds 303m©gdu@d®oboom.
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B3960 35M9M©o ©0dg0bEgbols 9BBEHOMIGMGOOL  BMdobgMEo  IYMBs  dYEO
3039 JLEHO0b0m, 2563060HMBGOME0S LHZoMIMPME d9Bd 303¢MmEYJuEBHMOBT0 sGBYdMEO
7 3@30m30056mBl  dmbmdghoom  Fgddbowo  LogmEMo  39wsmol  dogs  wMmdo
©039000bgbols dmmg3mol  bsfowols  dmmogligdom s  Bsdomero  3033ergduols
fo6dmgdboo.

303m©gJuEH®0BoL BmIgdoL 50, 9osbEHOMIGMIOOL oYmMEGsbg s ToyMmzool
Gogbg 9600369cM356 29396l sbgbl Bodbs33gdgo XamBgd0. B396L 9Ju3gm0dgbEdo
399mg9690@ 303w mEJuH®0bgdT0, 39MIME BYGS 303LWMmEIJLO0BTo 2 ©s 6 (Eodgmoy
393> (303w duG®obo) 96 2,3,6 3mBogosdo (BHModgmow dgds 303mEadud®obo)
095005053 ™IGO0 Fsb53309d905 FgNOWOL MO39 dom. 9Ju39M0896¢3 s 33563965 ™A,
0390 3930 303 )JuEHM0bOL 359mygbgdom ©0d)m0bgbol 9bsbEHomdgMado soym
Q5 31939 393S 303MYJLEHMObMD F9sMgd00 Fmbs FogM3z00l HoYoL T9dcmbgds, M3
05306 b3 603bsgl MM, LZsMMEME Imbs 0TY)MObEIbLls s GH®odgmow 3@
303 JuEH0BL IMGOOL 256353900 GH030b 3m3egduol Foerdmddbes.

0BMmMIMTIN0  BHOGOMOE0Mo  35mE0dgBMmoL  9Jb3gMmodgb@do  Bzgbmzol
8600d369rm3sb0  ogm  Bogzgmm ™30T M@0  MMIME0bsd03MMO  356599EHJd0L
96039369cmd900 s 53 86083690 Md9d0L 258tmygbgdom 3900, M Mo FHo3ol doegdols
dmgdggd0m bgds 3083¢gdufocBmddbs ©0dgmobgbls s (3030m©YuGHM0BIdL TmMOb.
51939, 9600369 ™35605 ©R39A005 M5 3MB396GHMOE0LS @S BHYa3geed ey doowmfgls

Y39sbg 993o© 9yMs©o 3033egJbgdo 0dgmobgbls s dy@s, 1939 GHEModgmow dy@s
303 m@gJLEHOOBL TmGOb.
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" AZ10801Tbeta_MDH
—— A210801Thbeta_Fit

keal mol" of injectant

-0.20

LG B I L L UL LN L L N B NN LN LA N N N
-0.20 00 20 40 80 8101 21 41681 820222 4262830323438

Malar R stic

093° 303m9JuEHO0bom 0T)M0bPIbOL FoBoGHIMOLL 35°C dogz00gm d9w9agd0:

96me300l 3609369wmds AH=-2966 35¢»
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