03569 X 935008300l Lobgermdol Mmdogroliols

LobgErdfoxzm mbogzgdlodgdo

00b03m gedsgody

BMa09H0 b0 JoMmowr Mo LIEamdlool 9bs6EO0MIgMgdOL
©oymxys  394Lobo-gmobmol  BHodol  ImIGezo  GOBYdOm
3509939936 LoMbYYE JOMTSEHMAMOTF0ST0

DML 9 LOdMBYdOLTYE Y39 ™ F936090GdSMS Bo3BHIGO,

1393050MdS-J0doMo 9gJu3gMEHODO

b5sdm™do g gdmeos Jodool ogobB®mOL  53500900M0  bsdobbob
9mlo3m390o©

baeddmgsbgaro: 89996 3963393909,  Jodool
d93bogMgdsmo MJGHMO0, Logdo®onggeomls
d936096M9gdsmo 963690 535009doob
535009d03mB0, B0HB03MNMHO S BsoBMMHO Jodool
3909006M0L LOHYYEO 3OHMTBILMOO

doobo 2017



J0bss®Lo

OBMIBIOBOS ot o 3
TYUBOGOUDO <t 5
@OAIOIGHIOI0 BIFOWNO .. 7
Jo65e MO0 6030090900l OYMBOL BBOTZDGENMDS......cviiiiiiiiicis 7
BAIOGOO0DMTGOI0S. ...ttt 7
96563 0mIgH o bzms JoMswre bogmogmgdsms domgdol bgdbgdo.............. 9
bmgoms 965630mdgMHgdols 0mgds M(39TIFOQD......ceiieiiiiiiiiicicee 11
06906030 JOMIEIMOO BOZMDOGMIGOIDO....cviiiiiiiiiiiiiiiiiiice e 11
JOMBGMYOOBOINO TJOIMUOYDO.....eiiiiiiiiiiiiiiiiriiiiiieie et 10
JOMASEGHMYM9RB00 oYgMmBOL FoboliosmgdIE0 356M5TIBHEMGO0.....ceevieivciiiiiinine 13

9696¢0Mm3gH5d0l oyme3s 90se95399E M0 LoMbUEOO JOMAsEHMAMIGOOL

30b5goM0@YOOL gIIMJOO S 35MBD5T5BHJO0, IrRYMO G JOMIIMHO
BAOGOMBIEIMOIOTODIDO0. ...t 15
30ol5d5M0@Jd0L BJ60E356MBD5T5EJODBY JOMIXMMO IYMBOL

00JOBOB0. c..eivi s 17
9963960396& 0 BIFOWOO.....viiiii 18
33009300 TGOIMUO03ZO. vttt 19
F99RIO0 QOO AOBUXO. ..t 19
QOOB3ZDGB0. .ottt s 45

399099900 OB GOISEIEII.c.eviviriiiiciiitciicc s 46



3b6m@o309

BsdMMIol  Inogsm0  FoBsbos  JoMswr o  LErgzmdloEdol  GBIBEHOMIGMGOOL  IYgMGBOL
d9LHogars o0o9339dGHwm LoMbYIO JOHMToGMYM>R05T0.

9656¢0mbgrgdBHogmdol 3335 29bL3MMMGO0m 5B MMO  Ly30Mbos  Msbsdgm™M3Y
0396035(393G IM9H390Md530, M50 LObMYHBMSE F0MYdMO 153 3MbIEIM L5Fw)5EgdIdOL
50 % -bBg 99¢0 JoMsMMO B0300gMGdss O 3MLYIMOL M539ToGHOL Lobom, MHMIgwros dgoEo3L
09650500 G5 bMmdom 9Bs6EH0MIIMOGOL, M3EH03MO 0HBMTIMYOL. 256L53MMYd00 LoobEHIMILM
obss, Mmd  dombgogo  Abyoglo  LAH®MIGHWOWWO  BmEOIMOLY,  9GbIBEGHOMIYMYOL
396Ub353900  BOMEIMAOMMHO  9dBH03MdS  SHILOSMYOM. MmO Pobo, Tbmermo  gMmo
9656G0MIgHo  boliosmgds BoMTo3MWMPOMGO  5dGHozmdom. bdoMs Igmemg 9bsbEHomdghmo
3965300Md9dL  3M935M5EHOL  MBLOLYYMZgE 23900  9BIJHIOL, Y39 Fgodwgds  0gml
AJboMOo. sMLLYMZgo 9bsbEGHOMIgMOL dm30wgds 360d3bgerm3gbs BEOOL 36Mx35Mo@E0L
9539JAIOMDBL o MLBOFODHMMBSL.

fobodgdotg  bsdOMmIdo  Fglfogroer  odbs  gbsbomlgmgd@ogzmdsls  @s  JoMogrmEo
60300096530 / JoMsw Mo Lgawgd@®m®ol Jodow® LEHOMJGHWOL Mol 3538060 . 58 dobbom
53560609 Bgm 27 JoMowmo Lryrgmdloo (HMIYGEMIRBsE BMYPOIOH™MO WOoEIOSEHWEMSTO
B396L 3309399589 S0HIOOWO 5O YymBows S 30M39WsE 0dbs ILObMYHYdIMo) s 14
6530090300 JoMswmHo bgargdBHmMo 39w IMBIL Ggbo3oMdToEJdOL ogmdzgeby.
d930Lfogemgm  JoMowmo  begzmdbogdol  96sbGH0MIgMHgdoL  oymBgdo  Lombwy®
JO™5@GHM55305d0 3994L560-9m9bMEoL GH030L IdM930 BsBYIOOL Fodmynbgdoo.

50 3393900l Loggdzgebg 99godmgds  dmgobobmm 2903390 ©il33bgdoL 253907905
9696G0MIgH o bsg3900L oymRols dgdoboBdol dqlisbgd o gobzsbmM09wMmm sgmgol
36MHm3EgLoL M3E0doBoEos.



Summary
The aim of the project is the study of enantioseparation of chiral sulfoxides in High Performance

Liquid Chromatography.

Study of enantioselectivity is now a top-class subject for academic research and in modern
pharmaceutical industry, as about more than 50 % of the drugs currently in use are chiral compounds
and important part of them are racemates consisting of an equimolar mixture of two enantiomers,
stereoisomers with differences biological activities. In m any cases, one enantiomer is the active
pharmaceutical ingredient while the other inactive enantiomer shows unwanted side effects or even

toxic effects.

The goal of the present study was to investigate structure-enantioselectivity relationship for some
newly synthesized chiral sulfoxides on polysaccharide-based chiral selectors in high-performance
liquid chromatography. For this purpose together with new chiral sulfoxides also 16 non-commercial

cellulose-phenylcarbamate-based chiral selectors were synthesized.

Based on these studies some conclusions can be made on the mechanism of enantiomer separation

and the process can be further
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tris(phenylcarbamate)

.

Cellulose tris(2,3-
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Cellulose derivatives
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. 2-methyl-(benzylsulfinyl)benzoate

O
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3-methyl-(benzylsulfinyl)benzoate

Cellulose 4 — EtOH, 1 mI/min
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4-methyl-(benzylsulfinyl)benzoate

Cellulose 4 — EtOH, 1 ml/min

Bob .3.6 B0dmdo - 4 -390 -(396BD0LIETR0BOE)396DMIEHOL 9bsbEHOMIGMdOL IYgMas
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2-(benzylsulfinyl)benzamide

Cellulose 4 — EtOH. 1 mI'min
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2-(benzylsulfiny)N-methyl benzamide

Cellulose 4 EtOH. 1 ml/min

a=10

65b.3.8 Bodxdo -2-(d96B0wlvergz0boer)N-Igmow 396%sdool 9bsbEHomdgmgdol oymas

Cellulose — 4 U393 b9 0mdM53 BoBo® gMobmerols godmygbgdoom

32



re0
0
a“.-kl\\_ .A
By =

2-(benzylsulfinyl) N.N dimethyl benzamide (E)

Cellulose 4 — E¢tOH., 1 ml/min

65b.3.9 60980 -2-(396Bowlmer30bow)N,N -o0dgmow 896Dsdools 9656EH0MmAgMH9d0L oymRs

Cellulose -4 13939 0nd653 G5B J0bMEOL godmyqbgdoo
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3bsEo@E ol LGHOMIGHMOHST0

bgegobool X806 9egddOmb-5J3130mOYLo
Bo3b533eg0ol 999439659 360336900m3650 2059956M9Ls 9BBEOMIGOHIO IYMGs.
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2 (benzylsu — T~

Cellulose 2— EtOH. 1 mVmin

o=5.5

65b.3.10 603/ do -2-(396%Bowlmezobow)N-3gmown d9b6Bsdool 9bsbEHomdgMmgdol ogmazs

Cellulose -2 13939 0md653 FBsDBo© J09bMEols godmyqbgdoo

2-(4-trifluor benzylsulfinyl) N-methyl benzamide (F)

Cellulose 2 EtOH, 1 mUVmin

a=1.6 @((NH\

Bob.3.11  Bodwdo  -2-(4-GHO0REGHMO-60EHOMdYEDOLMwz0bow)N-gmo

9656 0MmIgMH900L oymae3s

Cellulose -2 13939 0md653 BsDo© J0bMEols godmyqbgdoo

096bsdools
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2-(propilsulfinyl) N-methyl benzamide (A)
Cellulose 2— EtOH. 1 ml/min
0
1]
Sm
o=1.5
NH
.
= = 0

65b.3.12 603wdo -2-(3Om30wlyeaobowr) N-Ggmow 3965800l 9bsbEomdgmgdols sgmazs

Cellulose -2 13939 0d653 G5DBo© J09bMEOls godmyqbgdoo
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2-(4-nitrobenzylsulfinyl) N-methyl benzamide (C)
n
(Z(NH
\
0

nz
Cellulose 2— EtOH, 1 mU/min

o=1.3

096%Bsdool  gbsbEomIgMgdols
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QYOG
Cellulose -2 13939 0md653 FBsDBo© J09bMEols godmyqbgdoo
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. S
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Cellulose — 2 U393 g 0mdM53 BoBo© gmobmerols godmygbgdoom
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= DAGT &, Sig=284.1 Ref=off (SUL]

2-(methylsulfinyl)N-methyl benzamide (D)

Cellulose 4-(ETOH/HEX-70/30), 1mi/min
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2-(propilsulfinyl) N-methyl benzamide (A)
Cellulose 4-(ETOH/HEX-70/30), 1ml/min

a=1.4
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Cellulose — 4 Ug9¢ g 9ndMo3 BsBo© gmabmero/ 6-3gdusbo 70/30 s8mygbgdom
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2-(benzylsulfinyl)N-methyl benzamide
Cellulose 4-(ETOH/HEX-70/30), 1ml/min

o=6
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2-(benzylsulfinyl)IN-methyl benzamide

Cellulose 4 — (ETOH/HEX-20/10) .1 ml'min H‘"\.\_\_

7 0
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HN—
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N

Cellulose — 4 U393 g 0mdM53 BsBo© gmobmero/ 6-3gdusbo 90/10 458mygbgdom
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T 2-(4-bromobenzylsulfinyl) N-methylbenzamide

Cellulose 4 — (ETOH/HEX-90/10) ,1 ml/min
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Cellulose — 4 Ug39¢ g 0ndMo3 BsBo© gmobmero/ 6-3gdusbo 90/10 459mygbgdom
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2e0 ] s 2-(3-bromobenzylsulfinyl) N-methylbenzamide

Cellulose 4-(ETOH/HEX-70/30), 1Tml/min
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mall 7]
=00 ﬁ;? 2-(4-bromobenzylsulfinyl) N-methylbenzamide
5 ¢
@
=0 o o Cellulose 4-(ETOH/HEX-70/30), 1ml/min

N | 3.6 POl
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2-(benzylsulfinyl)benzamide

Cellulose 2— EtOH. 1 ml'min

. a=18

081

65b.3.22 60dmdo 2-(096D0wln060e)d96Bsdoo gbsbEH0mIgMadol symas

Cellulose — 2 1393 b9 9mdM53 BB Jmsbmerol 3sdmygbgdom
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2z0 T 2-(benzylsulfinyl)benzamide

200 7 Cellulose 2-(ETOH/HEX-920/10), 1Tmli/min
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s 2-(benzylsulfinyl)benzamide
g &
=200 - g

S

Cellulose 2-(ETOH/HEX-70/30), 1ml/min

B =0 40 so eric

69b.3.23 6031 do 2-(396B0owlme3060¢)d96%sdoo 9656EH0MmIgMgdol oygmas

Cellulose -2 U393 g 0mdMo3 BoBo© gmabmero/ 6-3gdusbo 70/30 s8mygbgdom
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2-(benzylsulfinyl) N.IN dimethyl benzamide (E)

g Cellulose tris(3-chlorphenylcarbamate) — EtOH, 1 ml/min

a=3

10861

10 12 1a 12 1=

Bob.3.24 6089d0-2-(096%Bolvwnobow)N,N -odgmow  396%sdool  9bsbEHomdgemadols

©YMGBS  39mbs  BHOOL(3-JmO®RIB0E39MBTBHDY)  TMIMS3  Gobo  gmIbmerol
399mygbgdom

mal ]

2-(benzylsulfinyl) N.N dimethyl benzamide (E) Cl
Cellulose 2— EtOH, 1 mlI/min
-6.9 ve
X=0.

65b.3.25 60dmdo -2-(396%0wbenobo)N,N  -odgmow  396Bsdool  9bsbEH0mIgMHgdol
©9YMBS 39gEombds GHEOOL (4-09000-3-Jum®OH 3960w 3o6Md35EH DY) ImdMeg BoBI© gmsbmerol
399mygbgdom

2-(benzylsulfinyl) N.N dimethyl benzamide (E) Me

Cellulose tris(3-methylphenylearbamate) — EfOH. 1 mUmin

oa=1.4

65b.3.26 600mdo  -2-(396%0bER0b0e)N,N  -odgmow  396Bsdool  9bsbEH0mIgMHgdol
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2-(benzylsulfinyl) NN dimethyl benzamide (E)
Me

Cellulose 4 — EtOH. 1 ml'min

Cl

65b.3.27 b0dMdo -2-(396%Bolei30bow)N,N  -odgmoe  396Bsdool  9bsbEHomIgMgdol
QYNBSS 390D GHOOUL (3-09000¢-4-Jarm®m3960e0350M3505¢ D) IMAMeg BsBo gmsbmerol

399mygbgdom
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2-(benzylsulfinyl)benzamide

Cellulose tris(phenylecarbamate) — EtOH. 1 ml/min

o=3.4

60b.3.28 609 do 2-(396B0wlvmea3060¢)d96%sdoo 96563H0MIgMHgd0L ogmgs

BIMMDBS GHOOL(BIBOWIsMHBToEH DY) ImIM3 BB J0bMEOL godmygbgdoom
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2-(benzylsulfinyl)benzamide

Cellulose tris(2-chlorphenylcarbamate) — EtOH. 1 mlI‘'min

a=2

69b.3.29 60dmdo 2-(396B0wlmei3060¢)d96%sdoo 9656EH0MIgMgdoL oygmaes

39 MDBS BHOHOL(2-JmORI60E350Md5ToE DY) IMIEMSZ BoBow Josbmeol godmyqbgdoom
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2-(benzylsulfinyl)benzamide

Cellulose tris(3-chlorphenylcarbamate) — EtOH. 1 ml/min

a=11

69b.3.30 60930 2-(396B0ElmE3060¢)396%sd0@o 96563H0MIgMYdOL oymEBs

BIMMDBS GHOOL(3-JmOmR960 35005053 DY) 8O3 BB gmabmeols 3sdmygbgdom

s T

2-(benzylsulfinyl)benzamide

Cellulose tris(4-chlorphenylcarbamate) — EtOH, 1 mUmin

_u’Jﬂwlbuw_ - a=10

18011

60b.3.31 609 o 2-(396B0wlmEa3060¢)d96%sd0o 96563H0MIgMHYdOL ogmaes

=

BILMMDBS GHOOL(4-JmOmR960 35005053 DY) M3 BB Jmabmeols 3sdmygbgdom

= wwoi A
ma 7]

Stemere= DoCrEND

o 2-(benzylsulfinyDbenzamide

Cellulose tris(phenylcarbamate) — EtOH, 1 mUmin

o=3.4

60b.3.32 609130 2-(396%BoElyei30b0w)d96%Bsd0o 9BsbEHO0MTYMgdOL Igmas

B9MMDBS BHOOL(BIBOWIsMHBToEH DY) IMIM3 BB J0IbMEOL godmygbgdoom
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2-(benzylsulfinyl)benzamide

Cellulose tris(2-methylphenylcarbamate)-(ETOH/HEX-90/10) .1 mV/min

a=2.3

65b.3.33 6090 2-(396B0wlme3060¢)396%sd0o 96563 0MmIgMHgdoL ogmas

Me

BIMMBS BHOOL(2-090000R9600 35005353 DY) dMmIMeg Fobo© gmabmeno/ 6-3gduobo 90/10
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A ) B
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E_f»“dr Cellulose tris(3-methylphenylcarbamate)-(ETOH/HEX-920/10) .1 ml/min
o=4.4
2 H i
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-
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399mygbgdom

& 2-(benzylsulfinyDbenzamide

Cellulose tris(4-methylphenylcarbamate) -(ETOH/HEX-90/10) .1 mVmin

_<
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2 (benzylsulfinyl)benzamide CI

Cellulose tris(2-chlorphenylcarbamate) — EtOH. 1 mU/min

a=2.2

65b.3.36 60dmdo 2-(096P0wlR0bow)d96bsdoo gbsbEGH0MIGMId0L Igma3s

39S BHOHOL(2-JmORI60E350Md5ToE DY) IMdES3 735Do® JosbMEOl godmyqbgdoo
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2-(benzylsulfinyh)benzamide ‘ :l CI

Cellulose tris(2.3-dichlorphenylecarbamate) — ECOH., 1 mlmin

a=1.6

i

65b.3.37 60d9do 2-(396D0wlEr060e)d96Ds30wo 9656EH0MIgMHIdOL oymes

B9MMBS GHOOL(2,3-0dwm®mx8960¢ 35605853 DY) 8O3 BsDo© Jmsbmerols 3sdmygbgdom
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Cl

2. (benzylsulfinybenzamide

Cellulose tris(2.4-dichlorphenylcarbamate) — ErOH. 1 ml/imin

o=1.3

Cl

65b.3.38  60dMdo 2-(396%owwli0b0w)d96Bsdoo 9bsbEGHOMIGMGdIOL oymes (39 YEmbB
A®0UL(2,4-0dmOR9B0w 35005053 Bg) I3 BB JobMEIOL 2odmygbgdoom
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2 (benzylsulfinyDbenzamide

Cellulose tris(2.5-dichlorphenylcarbamate) — E1OH., 1 mUmin

o=1.5

Cl

Cl

65b.3.39 60dmdo 2-(396%B0bEz3060¢)396%Bsd0©O 96563H0MIGNYIOL IgMGBS (3gEYIEmbo

A®0UL(2,4-0dmOR960w 3500553 Bg) I3 BB JoBMEOL godmygbgdoom

2-(benzylsulfinyDbenzamide

Cellulose tris(2 .6-dichlorphenylcarbamate) — EtOH, 1 ml/'min

Cl

Cl

65b.3.40 603M8o 2-(396%Dowlwr060w)d96%sdoo 96sBEGHOMIGMGdOL oyMmEBs (39 YEMDY

A®0UL(2,4-0dmO®RB0w 35005053 Bg) 8tdM3 BIBO® JobMEol godmygbgdo
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