UNIVERZITA KARLOVA
Clwa! /9! ¢L/Y# ClLY![¢! + 1w
KATEDRA FARMAKGIZNE

S5Lt[ hahs t w#/

5SNAGt Gé ! YIENBfEfARFOSIS 11 f2

Derivatives of Amaryllidaceae alkaloid vittatine as potemtrags

i SRNRBY R20¢d Ly3d YI i
f 2Y20S t KI N¥5NXP 51y

+ 1+
vy Uy

| N} RSO augudt2d2A oS > aA OKI St I



t woOl [ #{9bL9

Prehlasujent 012 (@ jdnofim psvodreYy | dzii 2 Nelorh, &NISEN
vypracovala samostatn LJ2 R @ S RranyhiPrY Daniely Hulcovej, Ph.DO 8 (i
literatgra af I fe@droje, z] (0 2 N@n(@Kspraconmy N 6 SiNiv@dérFvzaznane
LJ2 deDlikefatgNE | Gadneditbvaddd taNdbdla J& dzQ A Glanudily S
aleboNR gy | tifulf.K 2

+ | NJ RO mugusia2f 2 39Sz aiAOKI St



thé! Yh+! bLO9

Rada by som LJ2 i | | 2P@HmiDF. Daniele Hulcovej, Ph.D. 2aR 0 2
vedenig ochoty @ S UJYaAG NB (1 2 @BJ2 &INN & ¥ dziiJgi vypladd\vaNdoje) |
RALX 2Y2 @Skl | l®Ey y S, uddereénie apomoc p2 6 | &

vi | 02 NI dasiNON 22 BSY A S | yiAOK2t NySaidSN: I
RS NA @t { 2@B@oY. Ing. Buiil | K fe]NRhR.B | 2 RIIZINYISG | @
a1gasSy2aidir LINA 6 LINSEINIYZER SR $1itof RhBEIE $L ici
b 2 @te], PHD. za zaranie ESIHRMS speker, R2 O® t K| NI 5 N3®i, CBb
aMgr. Jae a | njNj| Rhdd. za zeranie a interpret O NBIR speker, a 3 NJbke
Kohelowej I Ly3aad w2 kjt ZaA gomoct § npkNyLaBZ hgdrochloricby,
RNDrRadinovi Havelkovi, Ph.D. za stanovencytotoxidA @ R S Nate@re
farmaceutickej botaniky ¥ 4§ SRNB T I NX | | 2 JvybaverieSpridstor
naNB I f AT+ OAdd ILUNGeOrS LBNJ 02 Gy N1 2Y  (\gtdoreidie
GeyAllI2gO0SK2 LINY IOSMNFSKEZS2INRPEVADRENE &
LI2F I 120t I paitie®dBpodpBriR Ay S |



Obsah

T TR 12
2. L L O] 9 ettt 14
3. CONWO CL /LYt f oo 15
31 2SUFF ! YIENBLLEARLEOSES e, 15
311 wtradtAye LR2R6ESULRS..LYLNEBLLAR2ARSIE S
3.2  Amaryllidaceae alkaloidy..............ueueiiiiiiiiiiiiiiiii e 17
321 . Az2aeyasit ! YIENRLELARLEOSLES . LL]LIIZAR2 O
322 ~GNXzl GgNYyS GeLr ! YRRKf @BRBRRL.O8L.S5.20F { | € 2 A
323 . A2t 23201t F1OAGAGE KLSY.LY.O4.LY.NY23dé OK |
3231t NPGAYL R2NRGL.LELAAGAD b 24
3232 . A2t 23201t F10AQAGE &ag@AaALOl28a ! €11
3233 ! YUOAYAINROALLY L LLOADAGL ... 33
323461 f OAl o0A2€.23A01%54L. 01 0AQAGL.......36
33 5SNAGt e KISYFIyillXPK2080K2HADLIL.2BRE VIR i
3.3.1 5 SNRA @INR& Ayt R2NR.Z2.dz..I..1.0ADAL.2.dz....... 37
3.3.2 5 S NRA @htitnaaricHOU aKtVItOU. ...........eeoveieieeee e eeee e 45
333 5SNA Gt & & | 1 (tarapi Aidame@Dvejdd@iobyS.Lry. 240z @
34 1 ELFE2ARCOALAEGNY e, 54
341 / KFENF 1T GSNRaGR] A-ODRB VBN § QR Of 1L.a054238GN ¢
342 A28y 0SLL.  OALALANY.AZ oo 55
343 xéaled I 1T RNR2S.OALGLLEANY.DZ.oreenee. 56
344 . A2t 23A01t L.AGAGALL... QALOLONY.Dz...57
345 5SNA Gt (& .. AAL.0 L ONY.AZoooiiieeeeeeceeeeeee e 60
4, 9 -t 9WL A9 b C LB L 2. Eeeeeeeeeeee e 64

41 / KSYA1TEEAS L YL OSNRL £ e, 64

4



5.

411 wk a0t AY Y. Y h .OSNRL L, 64
412 w21 LIGOUF R bl . QKS.YALLEAS 64
413 5SU0S 1 0Y S BAY.ARI.2 e 65
414 Mobif vyt FH+ 1T LINB Iyl f20A0%.6.. L. LINBEI NI (N
415 {GF OA2yt NY I Ft 11 LINB Lyl.f.2daAa.01.665F LINBL
4.2 @ S U B R B et 66
421 LT 2t OAL L f.2ARdZ.OAGLGLANY.dz........ 66
422 t NNLINY @I LRf23aeyiSGAQLEOK. . .RSNABI (G20 DA
noHOH DM Ly Ff@iAOt...0.8y.1.2.ANE.0.2.8851 OKN.
n®H PH OH t NEBLI NF G NOY.L....0.SY. 1.2 ONR.6W 2 Ot O
NnoHDOH Po2 RLIF NBf BHIOANS...L.....3.dzQ.S.y.A.S................. 70
423 ~GNHZ GGNY Iyl el . RENAGALG.2.G.. . GAIOG GNy c
4231 ESIwa{ I Yl f Ll 70
n®u ®o dH ... boaw. byl k@l b, 70
n®H do do aSNI y.AS...2LN.A01.82.201.67102a0A
424 aSNIyAS o0A2ft23A01S2 10GAQAG2...LINK LINT @Sy
noHodn dm Kf BRNRBRE AL . REARKE.0.2.G............... 71
n®H odn dH {GFry208SYAS AY.KAOAGLY.S2.72 10A DA
4.2.4.3 Stanovenie cytotoXiCKej aktiVity...........cceuvveeriiiiiiiiiiiiiieieeeeeeeeias 74
e [ T T OO 76
51 t NALINI gSyS RSNRAROGt Ge GAL.0L.ONY.dz. L. X6OK O N.
511 300 Syl 2&f @A G.ALANY...0£L.C.MO.0O...................... 76
512 3-02FdzNRef 0 OA 0.4.L.0NY...0.2L.¢.MADoeereeenn 77
513 3-O3FdzNRe&f 0 gA L.4.L.ONY. ..ot L. Mp. Do 78
514 3030NRY20Syl 28t 0.4A0.0.LONY....0.£L.6.MCTO

515 3-04Ff dz2NRPOo Sy T 2@é t.0.@8A00.LANY.....0.£.L.¢.M80 0

5



516 3-0(40Kf 2NROSYyT 28é t.0@A.0.0.LGNY.....0.£.L.¢. M3 0
517 3-0(4YSG2Eeo6SyTl 28 t.0.0A00.LGNY.....0.£L.C.M8D0
5.1.8 3-O(3-bromo5y A GNRoOoSYyT 2 f.0@8A0.0.L.0.NY....0.283¢H N0
519 30B35RAYSGet oSyl 2e.f.0.0A00L.0NY...0.£L8H MO
5.1.10 30-(6-chloro-2-fluoro-3-YS i &t 6 Syl 2ef 0.QAG0.L.ANYS 6L ¢ HI
5.1.11 30(2,3diflucro4-YSG et oSyl 2ef 0.AAGGLEGNY...B8&LEHOD
52 @0 Oy 28U . .NBLL.OAN e, 87
53 . A2t 23A01t F1O0AQALL..RSNAGL.G.20.. . QA88]1 (NY dz
531 LYKAOAGY'L | 10GAQGAGEOKRIAN2 K 2 NNyyS28LIZSNNG dz |
532 / @G 20 2EAOLL. Ll 0A DA G e, 89
DIIS T S TR T SO ¥« YRR 90
ABSTRAKT ...ttt ren st es e s st es s en s eeeeees 93
ABSTRACT . ....cocuieeiiteteeereeeeeete et eeser sttt es s s ee e s ss s s s sssa s e sesenensnenaneeens 94

th! GLE# [ L0l Gl 95



%21l yLY 20N} 11209

NJD
NJP
NJD
0 NJb

(@]] (@]]

> > > >
(@]]

MY wlkadtAiye LRRSEESULRS..LYLNELIARBARSES

HY +é&aleéed NIFadf Ny..L..LR2REESULRS...L16IF NBf f A
oY wlatdfAiye LIR2RG6SUI RSSaYSaNENE LI AR SS S
nY . Az2aéydsilt LYLNBLfARLOSLES. LL1PFf 2AR2

Obr. 5: Amaryllidaceae alkaloidy mingfie OK O 0 NHz] i.4.NJ.2.0K...1.23)2 @

hoNX® cVY | FSYlIyGiLNRRPSRE NROL.AZAREL.ADAAG 2 dz
hoNXD TY ~0GNBAdeNENY 2 2@ A dF &1 Apai ARBE)A.O.1.2.Y28a i &S
hoNX¥P yY LyKAOdOAFOKI A28yble & G | odh £.y.5.....S.E.BINA Y dz2 g
hoNXP Y S5SNAGHGE {NAYIlI YNYydz 6mMlI Y Mo HIEOZI KI
(3b)ad dzf 0 A & LIS NN N.Y..AZ...0..0.0.0. oo 38

hoNXP mMnanY t NNLINF g RSWA.GL.0.2.4..06.dz.0.A.3.LISWN Ny dz 6
hoNX» MmMY t NNLINI @I RONR.GAL.0.2.4...0.dz6.0.A3.LISAAN NY dz 0
hoNXP mMHY t NNLBNS RNE ERRSNGBaY. |.G2NAY/ .da.vo..p.k............. 42

hoNX» MoY t NNLINI @I RE&NAAL.0.2.0. KLESY.LY.LARNYdz o7
hoNXP mMnY t NNLINI g RE6OKR.AL.0.2.0.. . KLESY.LY.0.L48Nydz oc
hoNXP mMpY t NNLINI g RSeNRA.AL.0.2.0. KLESY.LY.0.L4YyNydz oc
hoNX» mMcY t NNLNI @I RSENAAL.0.2.0. KLSY.LY.LARNYdz o7
ho NP MTY t NNLBNS RNE ERRSNIRGAH. [GRNA/. dm.vd. p.R Z.....p. 870

hoNXP MyY t NNLINI g RSNA.AL.0.2.0. KLESY.LY.0L50NY dz 0™
ho NP mMdY ~ & NHzL.O.gNL . GA GO L ANY.AZee, 54

hoNXd HAY . A2 &GN OK AR RISNYedD. K-... O.0. NHzE51 ¢ NJ

Obr. 21:HippeastrumXhybridumcyV. FErrari..........ccccuuvuiriiiiiiieiiiceccceses e e 56

hoNXP HHY t NNLINI @I¢8rRSNA.AL.0.2.0.. . OA04.LGNY6dz 0y |
hoNX» HoY wSIF(16yt aO0OKSY.l. . LINNLNL.G&...RSNB Ot (120
hoNIP HnY Ll 8 0AO0Ll o Sl 68

hoNX» HpY 5S0GS1TOAF yI ¢[/ ..OKNRY.LG23INE6FS LI2R
hoNX» HcY 5S0GS1TOAF yI ¢[/ OKNRYI G23NI69S LI2AI
hoNXd HTY 9OYyE@YIHF(iAOCHIAINERNRE O LINNG2Y.Y.ZAaGA 9f f
hoNX» HyY wSRdzl OA M (ySi NE2INMEAIZAS.2....8.26.A752 { ¢

ho NI HOY-O6BNH2EE NIA (dl.k..0.NY.dz...0.£.L.¢.m0.0.........76



> oSS oS oS o o oS oS T ©T

(@]]

(@]] (@]] (@]] (@]] (@]] (@]] (@]] (@]]

(@]]

NJb
NJP
NJD
NJP
NJD
NJP
NJD
NJD
NJP
NJP

0 n'Y -O{AFNHK|RGRGE NIl & Aodi.. k... N.y..dz...0. . L.¢.mn.0.....77

0 MY -O-(FFNIK|RIRGE Nil- @ AB)..G. L. 0. N.y..dz...0.£. L.¢.M............. 78

0 H Y -O-(FONER] YIRGONSY To2 & £ 0 @A.0.0.L.0.NY.dz...0.£.0% mc 0

0 0 Y -O{4FNId}¥2(iNENalS yol 2 & £ .0.8A.0.0.L.4G.NY.dz..4. 80 ¢ MT O

o n Y -O{(4ONKHE 20NNl S yol 2 & £ .0.8A.G.4.L.G.NY.dz..4.BL ¢ my 0
0p Y -O-(AYNHE 20EeNaIS yol 2 @ f 0.0A.G0.0.L.0.NY.dz..0.81 ¢ MpO

0 ¢ Y -O(FbMbe}5inigrabénzophw G G | G Ny.dz...0.x.L..6¢.H.0..083

0T Y -O«(AEMRIYBG R oSy T 28 £.0.GALLL.ANY. 0286 £L ¢ H M
oy Y -O{GcNap2fiuprdB-Y i e f 0 Sy T 2t 0.AAL.0.L. 8Ny dz 6+
0 Y -O«(A3NiHaprd WS (i of 6 Sy T 28t 0.@AL.OL.ONFedz 0L ¢



Zoznamtabuliek

¢CFodzUll MY %t 1t RYS O0NYzl G.NV.S...0.8.LR..20YI NBf
¢l odzUl+F wHY | FSYFyidl YNyuBuZSobusttap IOK2 ARKADRABY 2 O
LINE GA UdzRal1 e vY..0K2fNY.SAaG0SNL.I LY 31
¢CFodzU{l oY !'/ K9 | .dzZ K9 AYKAOGAGY!L F1OAGAGL

zdruhov rastlinyHieronymiella...............oooiiiiiiiie s 31
¢FodzU{F nY ldzl / K9 | dz dzZZ K93 YR tht AYKAOAS®G
AT 21 2 ONEYNG BDWACHIL..........c.cvevieeeeieeteeeeeeeeee e ee st eeeae s 32

CFodzUl oI pMNYIKAYWAGSY & LIRUGSYOAt f YKIAS2YWINAGBE YNY 2 O
¢FodzUll cY ! PEARNR&ERADR2E NV QR GAGBAGE KFESYLFyal YD
GalantNUS TrOJANUS .....coiiiiiiiii ittt e e e e e e e e e e aaneeees 34
FodzUl} TY LY GALIE T Y2RAL Y G tojadu®.A.435 Kl SYI
FodzU1F yY ! yiALNRGG2I1-@acsiyhamaynu.Qe.0.2.0.2E8 01+
I 6dzUl1 | Y | yQRAGLAE G 2T EYAZOR A Y €I yPlaimBl@. 0. ).......NB6/ | Y NV dz
dzU1+ mnl| | G RGRGRERONK AL..0.2.0...0.021..0.4.8. LA NNY N Y dz
dzUl e 0@ XEAOLY F1GAGAGE KIFSYIyihlY.N2 gé OK
dzU1F MHY ! YyGAYEFEFNROLY | WOKGAREINAKES SiIDy G I
dzU1 I MoY LYKAOAGSYt F1GAGAGlE RSESNAGRIZO K|
dzU1l Mn¥A @BNVEKAORSNA OGN 420 -«L.S.YL.Y.40.L.YIY dz LINE
dzU1 I mMpY LYKAOAGPBISKIZ] RSHM DN...0K2. SIEHER Y My d
dzUl e 0 mGXEAOL L |1 GA O AKIAFLILGBAL GG NINNY/OAZZ59 Y 2 y G | Y
FodzUul e ¥EAOTL |1 4A DA Hippedstiuin vita@m. R2.Z69A T 2 2 ¢
¢ | 0 dzURAChEMBUGhE & ht AYKAOAGY't {1 OGAGAGlE @eoNI ye/(

ZHIPPEASITUMEV. FEITAIL....uviiiiiiiieiii ittt e e e e e e 60

(@]] (@] (@]] (@]

(@]

e 6 6 6 6 6 e 6 6 e 96
(@] O (@] O (@]} o

(@]l

¢CFodzUl mopY ! yiAOK2t NySadG.SNL.I.2.04..L.1.06R A G F
¢Fodzuyll wnY t SNOSyldza tyl @eéeUL.0y.2.48.0.. L8R LINI @8
¢l odzUllt wmY | yHNWOKEEK Ny SRS NN B23dich 63B& @81 ( Ny dz
¢l odzUll HHY [/ @G202EAO1}t cVTIBAGA.GL..RSN® Dt (20
¢FodzUll HoY [/ @G2G2EAO1t cMTRAGAGL... RSN Ot (20

¢CFodzUl HnY 5SNRJt bodnotbullGh VK AB.az2.9.0S......9d27 K9 &



Zoznam skratiek

AD
3,4DHBA
AA
ACh
AChE
APP
!
BCL2
BuChE
C4H
CDK9
CNS
DOX
ESIHRMS
GAL
GCGMS
Gko
GLI
GSKo |
HEB
Hh/GLI
ChAT

Chk1

Alzheimerovachoroba
3,44lihydroxybenzaldehyd
Amarylidaceae alkaloidy
FOSGet OK2t Ny
aOSief OK2ft NySadSNI T I
aye f 2 ALl edzNI 2 NP gé LINRGSNY
Y&t 2AR |

anti-l LJ2 LIBEINR @S NY

bdzi @ NBf OK2ft Ny SadSNI T I
OAYI-KIeRNRE&T L T |

1TAYHT &

Y SN2 Ot

O RAWYSY RSy iyt
OSy iGN fyl agadal gl
R2E2NXHz A ONY
KYzadyz2aidyt
NET ft NOSYNY
Lty dr YNY

LI ey20t OKNRYFG23INI FAIF &
12yO0OSYidNY OAl LIRGNBoOoyYyt LINB px:
2y123Sy a20A20lyé & 3IfAsY2Y

Jfteljz2asyaeyati+ (Aytil ol
KSYIF 02SyOSFIFfAO1t ol NRSNI

SR3ISK23 RN} K I

aAdyt iyl
OK2t Nyl OSGef iNXyaFTSNITI

OKSOTLRAYyG 1AYyHT I

10

EABYANRITSZMAEE S GNP

KY2ay



1Gso
MAOB
NAOMT
NBS
NMR
NR
PAL
PAMPA
pKa
POP
PTCH
SAR
SMO
TLC
T™MS
TNB
TYDC
UHPLC
VEGFA
WHO

WST1

AGNBRYtL AYyKAOAGBYL 12yO0OSyidNt OAl
Y2y 2 YAYB2EARIT |
Y2NDSHOVBNFE NI yaFSNIT |
Yy2NDbSaey&RNYI

ydzl £ SNy YIF3AySGiaO|it NBIT 2yl yOA
Y2 NP2 E 2 Y-NBIR dzh RINY |

T Sy @ t-amorkiatNeyt 1 |

LI N> £ Stye GSaid LINASLMzaldyz2adA d
THLR2Nyée RSTIRAOl e\ 2FBOENYG¥FdZR R

prolyk2 € A 32 LISLIGARY T |

P

LINE G§SNY tF GOKS
1 UOFK YSRI A OGNMYzZI GgNRdz I F{GAD
OGNl YyaYSYONl y20é LINRPGSNY {Y22(K
GSY120NRGD20t OKNRBYI G423INF FAL
GSGNI YShetartty
5-merkapto2y A i NP o Syl 2t G20é | yAsy
GeNRSNYNb2E&tt 11|

utra- & 82124 6AYy Yyt 10FLItAy20t OKN
Gl aldzZ t Nye SyR2GStAttye NIraiz2g
{ oSG2t TRNX@20yNOl+ 2NBFYATH O

(4-[2-(4-jodofenyl}3-(4y A (i N2 F S y-Ridmbie $ B NIQIgd Sy
RA&dzZ F2yt+t G &d2Ryeé

11



1."+h5

{YyFKI 2 dzZRNOFYAS | tS02 Ty2@dd NallyAS 1T RNJ
prostriedky S A S6 A e Y ¢ 6 A yqQk2AW® {LICBKNI TaR NPLERSA GidzLly S Y Sy
2R SYLANAKO] SK2 @& dzONA §FaA GHLINNNR RYBD KA @ dANR D]
NI OA2ytfyeyY @eéeoSNRBY Y2fS{gft ¢a6 ALNBuvgicky RSTAY
F1GNGBYS Y2t S1dAf & YsOdz 680 LINRALINI QOSH SR OREFK
zdrojovg NI &G f Ny 2 Kgo= YAINZ2NE] §GK Y2MEl YOR D2 B D K

| 20A OAl OSNB LINNNRBRYS ftid1e YlIag LROIFR2
FdedzOA0 @ GSNILAASD® 21 adG2 G2Ydz NI YA Tft NP
toxicita preUdzRANB | YAT Ydzad t NBi2 &l OKSYAO{2dz 206YS
ichdSNAGHGed ¢ 102 GlyAlydziS tAS6AGL &l 21yl
L} @2 Rdz ag Y2ZRAFAL 20 YS Tl GOKSS BAYO | e0Ki
aFl NYIF121AySGA01edK gfladyz2adN £tS GASO 1 ¢
OLISOATAOI SBRYPI&® 6 f ONY R @P2R2Y LINNLINI ge Lk2f
GSRUIF 20NOK gé6Ay 1202 aSRIE ORFNIBTtoibd LBEYP2REKS
ftG212 102NB  Kihickef praxidfLdiyNKIN XS RO F @ &Sa Miyx O8 |
(analgetikumantipyretikum),  oxyk& 5 Y O Iy EfyRReAYy1ddYY0 = SYLJ 3t
(antidiabetium0 = F YA2RENB Y O YOGAI NBOYA] dFUIABSNISY
+eT yI&ySGASO RENADEGARDAYORYRSANYS GAy2NEBf
RSNA Ot & {R200FMIGBESTIE {G2NB af LR JZONGlI2¢ VI

t NNNBRY YNl 8A OK RSNA Gt Ge ag gelylvyyeé"
t 2 RUBRY @y 2 dzdS NBydy /2 GRIORRMSEIE NES (1 g Y
NEIAAUGNRODI gz OKpy R RRR2INR (1 dz HAMP @25 cCc3Im
L2t 238y 0SEAOTACGKAD OpINALINF OSYyeOK aeyiSaaog:
f+t01FrYA ES02 20al KZAINGSA OLINNMNHI RgWalz TINGUWNIR RS/~
GeaLA Ot aiSNB2OKSYAO1t NRIYIyAdG2aUd hodl Kdz
Rdza N{ HKF fa2NENRY 210 DA | @S Wi s Frand| 6 e GaxNg &K dzIN i O &
J2RN120S ONioed t NNNRPRyS Tfg6Syaye al GASO
LINBY2aGSyeOK | fS02 ALANNE2ZPRIK a0elRzrO| &/GK |
Y2fS1gfd ¢ASG2 OGNYzl GdzNI £ yS NEB&E2RY 0OMGK I2Z2RAA @
OKSYwBazy A OK T dz2NYIF @S ¥ OK2RAA120S 1 t9g6SyAy

12



'O 2R NR|dz MWnSND AlT@RRe2 JISNIY2 NFNY =S ag | f 1
a1 dzLIA Yy 2 dz LINN{NP RySE @/ RE INS|1 YSGl o2t Alde @eaied
vode OONOK NI aidftAyt OKd hoal Keedodyklickorakhihiz GONGE
+1 KUIFIRYY EYSe2 NBRIYFyAG2aGA OGNHZ GgNJ YIa2g O
naUdzRa 1 & 2°NeH | Uyhakli & dA 1) aaktivitbu (SARE S L2 RNR oy S O dzf
LINA KUI RIYN y20860K tAS6AQDD

wkadgtAye didatsaeRrprNaitisstsR Galantisy Leucojun  LINE R dz] dze §

dzy A1+ Gy S F FF N2 [2{32AA0R &% v 16| ITdeeNBSHUIR Ad OK v ¢
52L1R2aAl U o02t2 ¥BOt 2 @HgacedekalNdatov PR)bD 2K22y S20A
THTadgLYY¥e AL O algyYlys ag FtlFft2ARe (@&Llz
INAYNYRDSKRY kI YNY2OSK2d 'l YIa2ag OANR]S &L

uy AOK T A@NSyz@2 Geysii A yiAoLF 1 GSNRALEyesS FydAayvyeq:
ajl YOARSLINCHMBVYAJORY YT YYt 2S5 A OK ircitRaiaA yt R2 N
NI {208Aye yI OSt2WRH@E HS uNE QABNAD diRt 20 AvSpE o+ Y A
NI 120Ayeé | 26F1t @+ alz OS @ NR1dz wadtn AOK
] @G2G2EAO1g I10A@GAGdz @ellTdz2g yILN®» £l
aKl SYIFyGRAOKY RSNARGt Gegd blalytYS2ONY 11+ aidz.
NEBSNI AoAfyeée AYyKAONGZ2NI teNd Ldrert Ok2SE NWSSaa GISDNT &
Alzheimerovejchoroby (ADY3, LINA (1 (2NX2 2SS 1T K2NOSyYyAS {23,
sLl21f Saz2y Kf F RAY& 21308 & LKA TONNYIR NBG OK2f Ny
2ROGNI Ol yAS t ©B602RIOKEZdzP§ dZIMBIRINMEGvachroda]dNT y I 1 2
Y626l aidsSa02dz T2 N)2dz RYYEIyaO/A2Sa GFA LR RN Re21 hLINGZ
GYNIN yI agSaSo

{19gYFYyNY 11 al RfK2R2062 1 120SN}Y @eéeaqdzy
farmaceutickej botaniky ¢ Y1 G SRNB T I NI Iidke] Fagustyl Wr&dci C I NIV |
YN} f20S>T ! YyAGSNIZA (60 kR NDR2WEGK WSS Petize S | 2
Li2f2a8yiSiA01S RSNAGtGed !'1tTlf2 &l OS yaA
I 1O0A@GAGdz @26A 0 dzii @ NBikr@rfoR NN G 8 & (| S WebrB Bl Al >k (3O ¢
62 28 LGSy OkerapiyAS ¢ eRI20WIIANFE | Sy I RONT dz28S yI
geaf SR eayde aRAdeYd2 Y2 F¢g LINI Ot adN3p VAt z+2 dz I DK

- f ONOK RSNA @iniu2y &t RV 2 ARingdiehié S hildyicke]
aktivity.

13



2./L9[ 9 t w#/ 9

l 1 @dyS OASES (S2G2 RALX 2Y2@3S2 LINYI OS 062ftAY

1) + @ LINF O20FyAS fAGSNI NYyS2 NBOSNODS yI (SY
Amaryllidaceae a ich biologickej aktivity.

2) t NNLINF @ | ALJ2z RS&aAlFdAOK RESMNAOH 120 ! Yl

3 ~UNHA GgNY I FylFfteéell LINARLNI gSyeOK Tftg3g6Sy

4) t NNLINT I  RISWRYWE GR@K LaND2 a2z 3IA 01 e 0K | {1 GA D)

5) +8K2Ry2iS8SyAS geatSR120 | aLNalyAS RALX

14



3.¢9hwoc¢L/ Y#H 2! { £

3.1 2 & fAmaryllidaceae
whHadtAye 6SUFIRBYI NBENE2ZOARSOSES | NBEG24SYS
NI 34t Aye LI GNRFOS R2 NMFR@ZSUBRLI NYENESAEARI O

LINA Ot AQYS tn 700 N@ R800 drishov. N § T NRSYS R 2
L2 R6 SUBRNI YiK2ARSISY ' EtA2ARSEFES | 1 YINBEA
L1221 2a0t @1 | &%iachkd 900 gruhdé2 R2 & |

3.11 RastlinyLl2 R6 SUIF RS ! YI NBfft AR2ARSI S

Y%t a0 dZILR RSV RS ! YIENREfARZRRIISY 1 & A B NKIUO:
I fS62 OAOdzUI YAD [Aate YlIag OStAad@221NI a2
R22NI R2GS | odzAt LINNI SYyS |t So02 o0&lW2@yGay YJ¢
aSYSYYyN12Yd ala2g YSNRIftNOSYyS NH BISyYpK8Hochol f &
I o6e@glag @2 Uy S NieRaalyge SI AINNNR2 XY Sy 9J 1 2 NHzy | + =
2Rt AOYS |12 21 7S IiMSAl dilhRdzodusNarSiss &, YIdpSii2e & ¢
dzZA L2 NRA I RIyS 28REBYYROK RGN 20AGe0K 6A a
Preich LISAGNR FI WBRBIVRYEE® O KWO R abhoNI2IKST NI adgftAy
' YFNEEffAR2ARSES LJSaiddz2zg 12 299N aySod tf2R2Y

Obr.Lwlk atftAye LRRESUFIRS ! YI NBftAR2ARSI
(A- Cyrtanthus mackerf, B - Scadoxus multiflorusubsp Katherinaé®, C- Nerine bowdenif,
D - Hippeastrum blossfeldide E- Lycoris radiat®, F- Sternbergia lute¥)

15



Yt aldz2LJ02 A LR RSESUFRS | YI NENE LIARSRPERER LIA G|l é K
20f 1 aGAlI OK a@Sil YAISNFENT ARRYISS NYWI oioSIY N 23
agWeEOy S2 ! YSNA 1SS @ 20 ve dzOy S 2¢ENIRITSS of yFINR20 | )
a gAmaryllis, Boophone, Brunsvigia, Clivia, Crinum, CyrtantHaemanthus, Nerine

aScadoxusVWdzOy S22 | YSNRA 1 S Y& O ZapByranthes2 Hiftpeasfruin® YN N.
Habranthus, Rhodophiala, Phaedranassa, Hymenocallis, Clinamthiist OA S & wl a it A
Leucojum, Galanthus, Narcissus, Lycoris, Pancratitdterabergia NJ & Ustjedney

a2dzOy S2 (9Ad3NG AdBcbladiddiéo,

Obr.2:+éeai e NFadt Ny T LERSSUIFIRS ! YI NBT .

V2S&ai1S2 NBLIAD t WNISNBR S G2 M3ikEss IpdticRsnarBisNHzK &
biely), Narcissus pseudonarcissusy | ND A &alarthiisi @valEso 8y SOA Sy 1+ 21
Leucojumaestivum ¢ 6 f S R dzU'| Leucdpuin yweruno 1o £ S R dzUd h 6aNINY210 o0 0
t28f SRYS (NR YSy20F ySORRHKE ag 1+ 12y2Y OKNI

Obr.3:wl adfAye LRRESUIDRA1RYIMARBDESA2 NBSWASt A S
(A- Narcissus poetict B- Narcissus pseudonarcisétisC- Leucojum vernuff, D- Leucojum
aestivuni®, E- Galanthus nivalfg)

16



hiNBY 2{1NlaySa TFdzy{1OAS Yl 2g NIradfAiAye LRI
ViINI RAGY2Y UdzR2@2Y (AS6AGSUVaAIOSD t2 &Gt NRG.
aLINI 0201 yS R2 NRItAG6YyS2 LI2R26& O62ROFBES Y (
28 TR21dzySy 2@l ysS yICtdNgb] ft I2ZRIZONRNHZK 2O MR Rdz
02t SAGAZT 2Lz20K23s L2 NABOY NI 2K SwSKMaEviheerd 3 £ 1510
macowaniia Gethyllisd LILJ® & | d.aQ@yONad |1t ANAG S  BINBbopHorieS 606 S
spp.,Crinumspp.a Pancratium tenuifoliung Rl 2y S &t § 08 f K| /AU IDO X N ¢
glaucum a Crinum jagus6 2f A @& bAISNAA LR dzZONBRAY & | EIQN O
20K2NBYy Al OK [ b{ &lLl4 R&tina Bokphode? dischalsh M3juiad N Y
gedzONGIt 1 ylI tAS6SYAS 20K2NSyN GDNS RORH=R & S
f AS6AGS Ggo6Ay @& LINEhorkniankbhAyRIYA f Ry T&SHBy 8§ y2a
NET YIyAieOK fAS6AQBEO0OK g6Ay12@0 ag yra2YN !l @

3.2 Amaryllidaceaealkaloidy

whkabtAye [ IpdtB R &Y AnfaryliRigideae LINE R dz] dze g OLIS O
AT 20KAY 2t Ny2@S |f1Flf2ARe 21yl 6rakd197% sal 1 2 !
zrastliny Narcissus pseudonarcissusJ2 R NR f 2 Al 2t 2010 LINIZ S K 2
skupiny-f @ 12 MNF ay2aiGA 2S5 LRLNAI yeNYKS ox® 1A lyG (el
AT 2t 201 yéeOK 1  op a5 2NIL320E 2ANGY2e8Q0KA  RINHZKR B0 | f A
oA2f23A018Y GGO6AY (1 2YLNBIdRE DEYFRNI y RINPE2 Y
f ASIBIA Py OKINF¥1GSNRaAaGAOléeY OKSY2GlIE2y2YAQ] e
+eyAY26yS 02t A (a8NRe OK 163 EZIARRI R 2 RIStyS ONG6 O
LIN} S LINB LR2ROES¥IF ! YFENEBffAR2ARSLHS

321 . A2aeyasSiF ' YINREEARFOSIES f1Ff2AR20

%t 1fFRY@YA &dzoaidN} GYA LINEFSyeyh siiegkeyl INiya §
GOG2NBYS LINAYINYyeyYy YSiGloz2fATY2Y NI aAGt Ny 64
a9 aeyiaSiai 2@k FBO0K OA1AYH (1202dz 0S&ai2dzd t NP
RNIKS® OK2NART YH G T 102NBK2 yAS|120848X I $§YyNY
ali @ NRT Ny o | YAW2I&R@ASR2AG 80 Nilgy alL2 NI 2 @1 yS R2 C
doa S dzy Rt Ny SK2 % NS (raoizdelAdieygdz R2 oAzaeéyasie !
Y2NB Sttt RNy2gt OSaidl o

17



bl 2&als N RZRATFRIIHORAA | YAy21eaSt-NgmRixNyle
RS1FNb2Ee&ft20Fyeée LR2REI0ORND Siyd edviidg AehuNgE Ny o |
LFSyetlttFyNy &b TIFL*F2F R2 TFSyefLNRBLI y2AR2C
FSyetl tl yNydz 1| Ganforéakizedtliya dz FaSty1e[fu-3t  WINK 1 G 2 N,
O12NRAO20t @ bl &t SRdz2S KeRNRE&f+ OA polohe 8y 1 22 B¢
zalLINNG 2 Yy 2 a-4Ke ROVRYEIRRYH T @ 6/ nl 0T 6pkunB®WRA S 1 |
bAS{2U1éYA Syl evldaod] glrdzy INERALOA LINEySCIBRYSS vy & ay
1t @204 | a1 NI GSYNY ¥ ld&K$ 3l | 2ghigdkogybéndaBebyd 1 O |
(3,4DHBAY4S,

Y2YRSyYy1Tt OA2dz &GANIYNGlzy At oY ND St RNy @
1FHGFE T 23 yeyni iy 2 Niiz Syb 2 NERPEYY-NBIR dzh RNVY 2 &z) GloMd & |
AYNY2@é YSRI ALINRRAB/ K2 ONPOREFARIDI OSRH.S 01 G 02N

b2NbSffFRNY 2SS LINBldz2NI 2NRBRY LINB @0OSiaqe
OGNXHzl G gNYyS GeLe ag LRYSy20lyS LR2RUI Ktl @
ody 2NDB St fl RNYydz ag 2RO2RSYSGNDBSIFEiERNREIDKSNE &
krokom v 60Az2adyidsSi s 2aidl Gyeée oK Ol NXz] G g NJ 2 ¢
nanQYSGet y2NBSttFRNY 1 kn-OYS2ivex GiANT yWRINONIfTte R )
bl &f SRdz2S Ay (i NIIWXAYSS| daf LI2NS/SSy ASE ATRS f 2 £ 821 6 YOKO di N
ge i gLkt 2 kdb Aéboparal O -0V SDat yaMd St RNydz Y& C
0NB YA & LJ &2 0 Ypolbhe patd2 8.8 FGRY A | & Y2 N InbidS RNY
At Fyar YNy2@ée Ol NdzpalofeNgftd-LI NDIY A +INT &/ 2 deP BER LI
prekurzor pref & | 2 NNKy22Y2é& 8l 2 NNy 2 @é U & lpwpalt diold@®eNB y A S
zag 6 aGA Syl éevdz Oeii2 OKNIXitn SORPYS D&t 2 bz X IMNRA &
Z8ORSYS(Get2E2YI NAGARNYdz &l | fLRAMGIHARS  F NIK SN
KFESYIFYGOlr YNY2@SK2X yYINOAY2YANYRVSHQEKeer i & Sdzi |
aLR2YSydzieOK T+ 1fFrRyeOK OGNYzZl 6 gNyey®y ON¥ L2 O
TFTAGGLISYNY E11f2ARRONARORLIGZE RREYORYE S OSRK Y

18



*viacndsobné enzymatické reakcie

COOH
=
CH,
—_—

(0] COOH

SIKIMATOVA
CESTA

OH kys. chorizmova

COOH
tyrozi"/©/\/
NH
HO 2

TYDC

COOH
mz NH,
PAL

fenylalanin

x_-COOH

kyselina Skoricova

. _COOH

HO

e

kyselina p-kumarova

HO
co, o
NH,
HO HO

tyramin
x| NBS, NR
HO
z ” N
CHERYLLINOVY TYP <— H
HO norbelladin
N4OMT

3,4-dihydroxybenzaldehyd

OH

——> NORBELLADINOVY TYP

OH
HO /\/O/
N

H
H,CO 4'-0-metylnorbelladin

[para-ortho'| lortho-para']
(0]
H
2
PN/
H,CO >
NH

noroxopluviin

l l

nornarwedin

LYKORINOVY TYP
HOMOLYKORINOVY TYP

GALANTAMINOVY TYP

Obr.4Y Az2adyidsllt

19

CYP96T1
[para-para'|

8-0-demetyloxomaritidin

KRININOVY TYP
HAEMANTAMINOVY TYP
NARCIKLASINOVY TYP
TAZETTINOVY TYP
MONTANINOVY TYP

LY Bttt ARFOSE S

FE1l €2



322 ~UGNHzZl GgNYS GeLke ! YINBK { ARa

t NEBKUFR Tt 1ftlFRyeéeoOK
vTl 6 dzi) St NA 1 OR2 Y
20al Kdz2ag OWINpPH tiygNFe&z 1 2NB O
zoskupiny. M2 4 f SRy 2 Y

GeLdz AT 2ft20FySo

A M s

a0 TLIDA NBE@K N 204

¢l odatatl] £ RYS OGNXzZl G gNYS

Ol NXzl G g Ny & OK

Kil Oy SK?2

10850 S

A

g 1 v NBffARIFOSIS

~¢w, YC" wbD

: LINNY € |

Tt+1tFRY Kt @gyeée T1taid ) NI &df A
O NHz| 4 § alkaloidov
H3C\O ] _
oSttt R YOS
N-(3,4 A Crinum
_ Yy2ND STt { .
dihydroxybenzytp-(4- 0 1 NI dz3 & ? Nerine
K& RNRB E& T Sy]|HC CH, b NI ey | Narcissus
H.C ,l, 1 u ] Zephyranthes
3 \O

I 9w, [ [ .
G830NF K2R Crinum
Narcissus
Cyrtanthus
€ Fydl Leucojum
D!'[!'b¢! aN al y 3dzA| Pancratium
6H-benzofuro[3,3,2- OKf AR Crinum
efl-20 Sy 1 I 1 fa12N) Lycoris
Yy I N¥» S R| Zephyrantheg
Phaedranass
Galanthus

20

FE1kE 2

GdeLk o

T+ ad dzLX
Aly @ (iielib2 A R &



[, YhwNbh
pyrolo[d,e8 F Sy I <

HOy,,

lykorin

OH

pIuviin

- tl

I- 2 |

QJ<
Q.

KALILI Y
LJa S dzR 2 f

10| OSuef

Narcissus
Ammocharis
Brunsvigia
Clivia, Crinun
Cyrtanthus
Sternbergia
Leucojum
Lycoris
Pancratium
Yu Habranthus
- Y| Galanthus
Zephyranthes

Eucharis
Hippeastrum
Amaryllis
Phaedranass

l hah[, Yhw
2-benzopyrand3,4-
glindol

t

KALILISI 3
YI&az2yN
2 R dz Ny
&1 2NB
K2aidl

Galanthus
Clivia
Narcissus
Lycoris
Haemanthus
Leucojum
Crinum
a| Pancratium
Zephyranthes
Hippeastrum
Hosta

YwL b NDb h A
i -5,100-
SGlry2FSyH

krinin

bufanigd
bufanidnd

1 NR Y Ny

' YoSft €
RA&GAOK
dzy Rdzt |
L2 6 St f

Crinum
Boophone
Brunsvigia
Nerine
Lycoris
Ammocharis
Zephyranthes
Hippeastrum

I''9al b¢! a
h-5,10b-
Sl y2FSy|

haemantamin

GAGGLE
epHB A G 0 |
hamayn

Yl NR G A
LK I $ RN

0dzf 0 A& Ll

KFESYIl yi
KFESYIl yi

i
11-K& RNR2 E &

INAYLY

Crinum
Boophone
Brunsvigia
Lycoris
Ammocharis
Zephyranthes
Hippeastrum
Narcissus
Clivia
Cyrtanthus
Pancratium
Galanthus
Phaedranass

Eucharis

21



Brachystola
Hymenocallis
Lycoris
LJ- y 1 NJ (| Zephyrantheg
y I NOA { { Habranthus
Y I NOA LIN Polytela
Lycoris
Cyrtanthus
Galanthus

Galanthus
Cyrtanthus
22Vl dz Crinum

G 1 S d Hippeastrum
1 NR ¢ S| Pancratium

b! w/ LY[!{
FSYy Il yiNg

¢! %9 ¢ ¢ ND
2-benzopyrano [3,4

cJindol LINB G T § Narcissus
3SLIA Y| Eucharis
Lycoris
Habranthus
p Lycoris
Y2y Ul Yy
ahb¢! bNbH Y"YGNYFF';T;T:S;S
51k LIy 1N | Narcissus
YSGFy2vY2aN] 121 OAY] Galanthus
y Iy 3dza

Hippeastrum

hadl Gy S O NHzl iNgNGE A3 IOK 1@e aglei@dz2g 1T NASR
ANI OAf Ny2@és> | daAdzadl YNy2@ées | NALRgSttNy20é.
dOSG1e0K R2LIRaAl UAOKLING AYié QK yé OKAdRRING 2R & 2
RAT SNI I 6y S2a LN} OA t KI NAWVaSyNJK B [ RIS (i &/ & -OIKF NI @23
T dz2NYIl @gh ONINEA i g INGH2 ORe o0dzFf F GNY2@3SK2 (@& Lz
ySag 2SRAySé6yeée &b RBrahgdabidenzess St 250 je O
THLReSrSEywe KSIGSNROeTt A0 ! {1 INHEK2 A RO &K &KYHERyG2C
zrastlingyHymenocallis littoralY t -6 Sy y é K S G S NEKQE {RIAAQ(Fé olANHERR YT
RN} K& 2S5 (ibAl2sékél| Tt RQqIAIRNYR P SK2 GeLlddzd DIFfFyaGAy
felz2adypgyal KdzeS yS12yRSyl 20lye AyR2ft2@0é 11
LI LA f NYORSIYS gt £ @1 28 & ¥ Ny A drghbv2 @ddy Slippeastrum
VIYFENRBEETARFOFSES NIadtAyt OK &l agepeesS|ee 0Bz
GALTIYS H Rdza N & @ Y%l NI F dz2 g al R 2 3
all,12sekolLJt A1 F YNY 2 0TS F & {0/ 1RMBENY 1 + &0 dzLJ02Y F IO

22



2-RAZA N F GROK T hf MRY 2 dz O G NAF SiygI NBIOKNREERI YN Y BB 1432
GASO It1Ft2ARe (02NBYS 12Y0Ayt OA2dz NbT ye OK
1t208y2186tSidz IraANYhlyYVINYRESRBSK2 G&Lldz &g
L2 LINaF YSK2 yYIFNOA]TlI OKYNYy2@SK2 O0NXzl GgNYySK2
zrastlinyNarcissus pseudonarcissus Duch Mastég, y | NOA L GEOMY] HIOKY NY T ]
zrastliny Narcissus poeticusv. Pink Paras®| narcieliin zoZephyranthes citrin¢ ati A S O

narciabduliin Narcissus pseudonarcissus CarltoR®.

hymenolitatin ~o0
apogalantamin

(buflavinovy typ) ©

( narcimatulin
0 O (narcikachninovy typ)

papilin \N O

(galantindolovy typ)

Obr.5: Amaryllidaceae & {  f 2A R& YAYy2NARGy e OK O NHzl G g Ny

323 . A2t 23A01+ 1 3GADAK I KK ISEYE NVRIZ X NY 2 O

lf1{Fft2ARS KFESYlFYyar YNY2@SK2  Q INRHZINY & NGe STk
at @1 2NNy 2Jeé YA YIE2NRT ONNBY SaNO2adi f Ay dAKA y A8 R ¢
' YIFNRBEfAR2ARIS® hR { NAFNWVEPSKOA 2k LBA) &I SYy2 R
vO i NHz] G g-8B 1 ypZwSyol y i NA RNy dz {1 @8t A §ANKRdEF f§JII2
akaR AR@® CINXI12ft23A01e& TId22NYlI@S &¢§ LINB N
ayl 20A1 0O LINBA1GgYLFYyt 2San®Ky dzNRRENYO RE&WR O+ | &
G26A OK2f NYSaAFaRYy UL VS I 1 Hofied 8310l 2 NED{IYE 1 I f 2 A
FYGAOl (I BNRAY & YHFIMOINNDzE 2 SSIYy S AGENVYIRANRGRT 21
@Sy 2 dlolggickej aktivitenal Yt YSEOROKBICR2Y I yil YNy 2 dé OK | f
1 GABAGE @A GG bainpsiatdej lkagoleNR T 2 0 NI vy O

23



3231 t NPUAY! R&taR gt | @

w1 208AYyEF LI GNN OXSRIT A 6lYISOROKENBY Al RySOy!
a2 NrxTyeoOK (eLkRrg yiIR2NROTI (102NBOK LIRRGe&LR
wkE{120AYlF LINBYN{lF al R2allRAI 32 LN S2 OAySEa (ipe
VLI2ZNI RN Yyl aftSRdz2S NI(12Q0Ayl LWUWGOxZ 12t 2NB71 0t
| £ I @y 2dz LINNG AWIZ2RIZ NBYANSI 2 OK2MBY Al 2SS NI {20AYl

bt R2ZNE 4§ OKIFNI {GSNRAGAOLS Foy2NXt fyey .\
VRt af SR1dz yI NHzOSYy AT f oKy ARIISK2y iIONR ffy2 OIK Y SO
t NN6AY2dz a9 NbTYyS ySLINARFITYAZS ITAKCHYySEe VINE Bz
t 2012RSYS FtS062 1Ydzi20lyS odzyiez 102NB o0& |
L2 1 N &OdB/g 202Y Oe1ftS> RStEAF &l syl @lNBRdze g OAC
A3SySNI DRNHOGS Fodzyl1e al YSyAl yI  yi RRINRESE +
L2 GSYyOAt tx ySOAGtAG2a0 @264 aAFYWLANYE | & Y K
ada OK2 LWSid & %%. 1 2 oI O

{g6FaysS LINRPUAYI R2ZNROPS ftASGADBL NbTYye@YA YS
+ N6 OWWMIOKT 28 @011 YINBAI 2 & 302 SINYBY | G 2l1EA O ¢ L
JedGz2adl At LRO12RIdz2g 2 NRBOKf2 &l RStAlC
epitelu a kstnejdrene @ LI 820 dz2g DS Ul SYBDMO R g Da DKe (g 6RyR
20K2NB¥INdz@ OAA Yt &adgLI 2§g0dz §SYRSYOAdzZ NI 3
0STYyBSeONOKy S22 (2EAO01e0K fAS6ADHOK yI NJ |
LI2GSyOAt fyeOK tAS6AQ ag i I NPAAKE RRNE @R Noy | §
LOK @SUl2dz déK2R2dz 28 @@ a2 | tNB I tiqqAyASD AViNT 14 2
pre zdt ¥S Bdzaf@ NI T yeYA LINRGAYI R2ZNRJDEeYA oAy ||
fel 2NNy 206 OKX {WRANINNVRIDIEDONXY 2 @6 K SIYIF yil YNY 23S
aSRI A VI 2g6AyySaOAS O0eid2G02EAO1TS KIFSYLFyYyGl Y
aKl SYI yODMRONY 6).21F | gy é 1+ addzLior = KFESYLF Yyalr YN
Iy OALNRE OBRSINRIGENEAYYGzGF | 1 GAGAGdz LINRGA OANR]SY
f NYAN N 12yBIOK KA (22A0R L& SYF YGARNY alk £ NOA 2
FtO0OS2 KeRNRER&f 2 BRANASYdel0Y & Sl REK LR &K h
ZN> a6t Nyl P22t $Bay e o POK2 BSNIAYESHB owl GA OSNR N
0dzy | 2 9&.0KNBKWY RN R2 LJ2 &ik Fvitfo | iySIaAILANRIfyASFSS NI G ND Y

24



KFESYFyidlYNydz I KFESYFYGARNYdz O26A HEF Y& Wz 0c
[ KE N 23t P.eriisSia a2t yowm ndeniik G2 EAOAGe yI R@20
AL AGNRAY G SadNMgdit VER2Zz INERIRDOMS/AHz TLBNI AS2 6dzy ] 2
LINBdz{ + T Fyt @el yl YyH Y NySgzds | /G AN O AKIHES YUINEIG A
GSYy |1 SK2 aNB @h=-185p88>a o02f {4 NF O NWAOOAL 12 LN
12t2NB1Gt fySK2 I RSy 21 NOA y-2,1Ggdz0,9080RL>cayDé ¥ S|
aSLIA UGSt 20eyY odzy1t Y TNDONAYNRPAGHWHR,AL>aR Dy 2 | 12
Ol I yRINR 0 2f LINJR 085302 OVAMNIGI4DYIBR @ d  OAY
Cace2:1Go=0,0350,00> a T -29: Gl Yy SG S &G 2 O y SO

haemantamin R; = OCH; , R, =H haemantidin R;=0CH;,R,=H
krinamin Ry=H,R,=0CH; 6-hydroxykrinamin R; =H, R, = OCH;

WOH

hamayn R;=H,R,=0H
11-hydroxyvittatin R; =OH, R, =H

bulbispermin

Obr.6:l I SYI yil YNY 2 GMNRPKAYH R2NR® 24z | | §A DA G2 dz

aSOKEFYAT Ydza §6AYy1dz KFESYlFydl YNgdiAS @i 2y A

fAaGSysz OS al Y&80S GAFT IO yIF  LSLIGAReE (N
NAO621T s5Ydz | Gy AYyKAO02@0IU &ade&dyiaSidz 60ASt 120
0A23SySidz NAO621Is5Y20 | aLgoul aiNBaz20g NB

supresof GSK2 LINBGOSNydz Llpo @ NI}I120Ay2@0é 0K 0 dzy
F LR L YAHE OS2 O0GgRAA KIFISYITY@BRENY Ak & A(HSRE P £
indukovali L2 LJis1 dz f SANUNBYy AP UdzRa1 e 0K £ Sdzl SY

25



lt1lt2ARe 1T @eOAtA 1GABAGdz 1aL*T o T3 vy
YAU2O0K2YRNAt fySe2 YSYoNlIyeod waidl@AritA odzy
1 0A @t ORRDKNBINRIGISINY 2 3 0 dzy | 2 @S K 2R A8 i RISy (ily1e20 |
1 Ay + N2y pandrolnom bode G1/S aSer3d52 A T2 NR f 2yt [/ Kim @ 1
Dukad® || SYFYGARNYyLZAI 2 TN O] ef SGLIONY 2LINRI 1 2 KIS
odzy 1t Y ¢fIGl2y OGRS HF {1 GA Gt OAdz LR LIIsT e O0Saidz
p532 |  SYFy Gt YNy T @eddzeS Iddef POz NF R2WAy o ¢
6! HTynwzzB RKROKOLINRt AFSNI OAdzZ K 20 delypK A 6 N (i 2
LI a20SYNY KIFESYFYy®El YNydz | {0AG2 0 yeé

PNRGAYt R2ZNR@2dz | { GA DA G2dzndh o BIVIKhzGjez2 S | 2
aAfyg OeiG202EAOAGdz LINRGA OAl GRINBEY It R2 NP |
VNRT YSRIHNH S, yFAINNT]E R LINRBGA odzyqid Y NN 203K
SLIARSNNYZ2ARYSK2 | NDAZY 5 Y IdANOOAWisoYida = Y 21 2 6068 | 0}
1F NDA Yy s-w@dZ NI 2 A yida ZRBWEYSN |3 20 flbads Y¥zS6) vs
(MEL2%. +2 6 A odzy 1t Y OSNIA |t f ySK?2 I RSy 271 NOA
(1IGo=58p04>a)0 | {UONDYS2ON Is4R KE&YHEKIESINYY OALRNY
(1IGo=13,920 >0 @ ! 12 OlGIgREAR Osaeliz&AOAGE L2 dzO
(1IGo=0,1755 N ZnaAfT~G gRAB 1 dE wnnT dzltTFHELFZT OS 1 NR
KFESYFyGF YNYS Y a0K2Lly2aU0 &aStS1UNGYyS @de o:
LI2G1FYASK2 KSLI G205t dzf + NY BEK P S 2|0 AND RIF & & 2121 26Eph
nat Ny Adz UdzRa1 eO0OK SYONE2¥pbyVieOK oadgys]) edH&t A &
Nal t {f+ RS GS2i(2 OGIgRAS Oo2AfyIRAAOR Y2 A3 yLIGIg B &
Yt R2ZNRJEOK o0dzyAS] ¥l vpH>@m EINBEIKE SYNI Vil WNY

aSOKIYyAT Ydzz LINRPOGAYI R2ZNROSK2 g6Ayl1dz { NAYI
Khumkhrong P. et al. (200% YNA Y| YNY 02t @élylyYyS Oeidz2i:
HPVLI2 T AGNOY SK2 11 NOAYs Yéel | NBEIpH YHYSENFNOF K2
1FNOAYsYdz {NBl FsolYFdiSNYyHOISB O D NY 2 dzl LINRA Y Ny & OF
HDFa (1§>100>a 0 X S1G2O0SNIBA{t f ydz SLIA G SfHA tminyhdz >Gadzy |
a keratinocyty HaCaT &4 yp=nH2 Ry 2d¢® AYRSEdz 4SSt S10ABAGE
12 LR2YSNK2RY$ & yaOK [odyih B2 NPR2EOK dz2Ss OS
aStS1TUNGYS G2EAO1 & LINRPGA  ovddAlyth W N NI a8/ KM ¢
AaFSNRARYE&OK Y2RSt 20 NI 1SHEBN VIN Oy 1ERENRIL y | WING ¢

26



schemoterapeutikami karboplatinou,-5 f dzs NHzNJ OAf 2 Y CDKSBFEE9, A Y KA 0]
aliz @ odzy 1t OK {AlLylkaNRoRASf h REDASRKRGA Yy &
bezy | G2 RSy Al R@22@0tt (1 y20e0K 1t2Y2@ 5b! o t2if
YFGSNYAOS || geltil i yidAl yLINRABNYISG+G@0a5 1] e O K
NI {20Aye | NAINKR We2NMA QNDIye OK OAST @& SYONE
SELINBaAS 2RKFtAfTlIZT OS VYSOKIFIYATYdza §o6AyYy ] dz
R26yNB3Idzt +t OAA 3ASYy29¥ agOAaArl OAOK & NI 1 20Ay2d

t NNNRRyé RSNADH (-K@ RNFE & NN O | 2% RA O
LINEGAYI R2ZNRDS §O6AY IKRIR2 B¥ § B yIKBRYSIKEP & NAhY | Y]
VL2 YSNBE oYM AYK@ALYI2 8 DA @AY A S| UdzRSBY53)K2 y S
vit OAEE 28BN yYIR LIRRE ) BSNK & REB E & | NNAIOWNIY dz co 2 £ |
aLINPGA oOdzy pnZi@6at t NgKR2 PFLINOAYsYdz O 2S6yN1 20D
f Sdzl SYABMUOOda £{nlLIs a20Af T Fadl dSyAS odzyl1290SK2 C
I LR LM YO&GgRAA | NI A d°dykdzovali KB RINRP B & d NR yip YNy |
O li2G2EAQOAGdz LINRUGA oOdzyl120eY fNYALY NI23Ay
v G2KNEDS oy 2NXt £ yS KRhMGREAA Y v ISRASE RR®K | -
Rt SOAGE LINRA S YRRNBRRMREIYVEN ¢ OKGZEIA yYNT | GO |
YAST G2NEGR Iy FBAGIEIRAIB K& OST (NI yavYSYoNl y2@e |
(SMO) edie kF {1 0 A @t OAA GNIF YA]NRLIEY & OKI{FA 5] YUZ2WER @D [2L
akA Yy Rdzl OA A OASU2gé OK ISYeOKiRSRASK2AD 44y 2l
doLINBf AFSNY OASS LINBOAGAI | RAFTSNBYyOAt OASod b
K2 | o NIWHOAA Iyt af SRySe &airdayttysSe 11Hait Rre
2S I KkD[L &A3ylrtAalt OAl ySdzaidttS +{10GAB20I yi
ki @2 NDS | LINPINBAAA HI/CIBRNRKED LdlSIRNIM  yAFYLEMNINI2
f A 66 Nig€modegift. Alkaloidy 6K& RNRE& | NAY |l YNY | 1 N& Yy
GLELINR &G NBR1 20 y§ SELINBAAHzLIE ta 8 NP & 82KIRNS BIRRI S
VNI {20Ay 208 0K odzy1t OK 5! mnpd aSOKFYAT Ydza LJ
@26A S5!mnp F tlb/m 0OdyKAROGNOLRE: 6 KDL aS A1

/] @G202EAO1S g6AYy1e&@ LINRGA dzNBAGEeY yi R2
KFESYlFyYyalr YNYy2@S f1Ff2ARE I {@2SKZI LINNNN PRy So di
hamayri*’® a 11K @ RNR E&@GA i NRGNY t R2NRNEY | V2 BaOK G I £ 7 | f
I KNy dzti b dz1 By Pdz bl ANJWP W S Ffd OHAMHD

27



3232 . A2t 23A 03¢ Ji jAHE@Bravwdu chorobou

t 2RUF n2 ISt 2Y a@SGS GNLIN RSapSERRIZUA I AR &
O 8roku 2050 buded St | 26 LRS6STIMPAdRNABARGTBIPOAL GzKSA Y
2S RAlIIyz2admin O0IWYNNLIdk R2nd RSYSYy OAS®

Je topomaly prad NERdz2g OS Yy SdzZNEBRSISYSNI NGy S 20K

K2NOSYyAS | 23Wha NNy eeikk Faima IMRNDzOdz2g Al NB6
TYSyeé &LINI @I yAlss a@aNgB&a i ZFNRBPRe RBT 2NA Sy Gt OA
al yzadldyesz 1 2y31@t0 RIo S@RSOUBR Y ¢z2 alilAGy S RSY
RST2NASYy (20l yes ySalLkRliyt gl agx2EKae mBOKaiNR.
komunik Glie@ 6 YSRT Syt © haidt g ylI fs01dz 2Rt T ye
t NASYSNYS (NI yASkyeOK2mdyEAl 2R RAIFIy2aiAa

L Yyt SGA22DF G2 ABYWSIYIALS2 ¢B Sediddyst YdzE G A F I 1 G2 N
ochoreni€ | G2NB PXOEX 2022 S8R 1T A ] 2 WRAFEKNFehelik$ 2 N2 & |
LINB RA &LRLIZNNGAYSS Yy AL K | ge s AW FtSNAOA IS5 myzkDsi (i 241y &
YSdzNR2 LI G2t 23A01S TYSyegod WS Y20yS LRI 2NRJ
Yy S dzNEB T A kibidkfadmiilyice @& OK LIt Q1248 OKakrdfidud G $NA & T2 O
Y SdzNs NIRRT 32000 ho NI .1 21 710

[—

mozgova kéra

> Z A

i " 1

F P "

QI YLV normalny

neuron
normélny mozog hipokampus
atrofia rozsirenie
mozgovej kory komér

tau proteinu

mozog zasiahnuty atrofia hipokampu
Alzheimerovou chorobou

neurofibrilarne klbka } -

amyloidové plaky

Obr.7: ~i NXz] G g NJy SYd2Nb/@dtzidlogickom stave (a) pri AD (b)"®
28



t 2RUlI  FY@f2AR20S2 GSsNAS 2S5 uBkddel I 2 dz
' Y&t 2 ®Rdzmogovomtkl Yy A @245 IYIFfé& FNIFIYSYydas {G2NE
0 NJ yayYSyYo NhywoRldbXKrRekurzoros K proteN y @PP)LINE 4 G NERY NO( &
LINP(GS2f20A0tadOKNSBHBIEMR2IA 1 I Okén8 laAa SITINS Gy F I b
naGl 2y OA® T yAlydzie 'i FNFXAYSYyld 291 0d%lIJiAR 1
geaz12 ytOKefyegeY Syl ININPIROA AR ! id J Aa T 6 OSYy
1 Kt d2l 29 yA S 1] I 2SKAGANINOS Y & & ] F WNBgraaO K@ Sl
allkazodz2g adSNRtye 1T+ LIEX |1GA@QIOBNEI Y2 NPAS
NBI1O0AS YIlag 1T ytatSR21 BRO12RSYAS I 2RdzYA

bSAINRPFAONAE L NYS 1f014LINBDBEINBYE By A NBOL yié
TauLINR G SNy y2NX¥if ye OHINNBRYY E Yy K V OB RABA U
nad G 0Af ATt OBDAt XA NBI RRIAKAIRT I 1 LI G2t 23101 6
02KG2 LINPIRSNYSIBM 1 S202dz Y2 RA Tdolkior§a ¢ dzl RS12 &8 Y.
vialSNB SyWS&Ya& VYAYA 2S5 | 2 -dif &doR Ry ISNF 21aTFI2 N &
& LJtbajestratu afinity kmikrotubuloml T gé OSy A S 0@ { 2 LIELINR YiISINV @40S
Premiestnenie tatLIJNE (i 8oN\sgndatodendritic€ 2 61 &G A Yy SdzNk ydzz vyt a
age i @2NByAS ySdzNE INEaENapticle NIY/IBB K23 0 A S|

+1T KUFR2Y yI y$ENRYNI I 2KOSAND I OSHEX DK Y &
Fdzy 1 OAt OK o62f | yyl @GNEywRiedgudOKRIE 8 FEAAR2 LINR OS &
LI YNUS L2271 2 NOYNVE ¥z $.308hd @eii@iS prispieva kil 2 Ay A G NDy &Y
L2 NHzZOK+t YS 121t S&dz LIR2T2Ny2aGAZ0RDRA B A HIRE 04 ¢
AYVF2NXYIE OANZ LB RASULF  &l9ntd A IEOpreffichavinahd @le OK & LJ
zakoréeniachOK 2 f A y S NB y & GcktylkgeSaatis a/chaiul | L2 Y2O0A Syl e
choMacetyltransferz2 6/ K! ¢ 0 ® beKat &RY 8yadBrd LIRRO1 S22 Ol
kdeLJs 820 N y | GNIR A wkdndiyB o1 8 YI (A O 2 0K K2 RyNE J &3 1210
I OSi et OK2 (AChE 8& dz® ANE 1 O K FBEUGChE S/ayTRNWbh fmbTu je

AChE hlavdm enZmom zodpoeRYy é Y 1| | K@ RNBz & 9 idapddpoNy g
funkciu. Zstilo sa @O | BEChE je vmozgu N fer@di®) y S Oa psvodre
predpokbdalo® 5 S3ISY SN} OAl OK2f Ay SNAY é OKy | Wiz B5J

choinergy’ S pgenosy nl- & i+ G Y .2 GahdB @deficit CAT. ! 6 g B AChEale
naopaksrozvojom AD sa mozgul @& Glddh&BuChEaO 3¢ 609%2. 9 y 1 BUEhE

29



teda kompenaje nedostatokAChE  LINF @A NIOA dz RetRNNRR 19d 18f Rt &
BUuChE prispievaj k dozrievaniu amyloidve OK 8% | | 2 @

61 fOAF GSsNALF LI G2he &S NB &idA ARG GK 5 R 1dz Iyl R
1 G A S Bceptorov S E O 2&lvinéuypY SR A+ (1 2 N&¥a W3 (véde
kKSEOAG202EAOAGS ySUNIYR@eOKY SdyRB$ISY SNI OAcC
hEARI6yé &GNB& LIN} GRSLIZ2R260yS GASO geéeiylyYy
YSdZNk ye ag 2 MSWAO0OYR@KBEe SR OMSRATH I ®A 12 2a

VagoAatRaaRh aLl2 YNyolyl2 E 2 3 5,6 BIOAGRID [ O KA tRA th
vod OS] & R ORMBINESH I fBazaYVIBtic FTal A R praasvt @ OK a g
dz6 SYyAS I LI YNUSZ odzy129%A RS SYIA S alMlay RRESZ
doLJ- G 2 FelyaAS 1582 NBE OK  LJA § O KRB LISNSAOV] SyOKt f I8 NI 6 2 f
nS dzNP LINE (ySA200NNG1BA F1 8 AYRAONG2NR D t ht

B GALY ySSEAAaGdz2S tAS60FT 13G2NY o0& géf S
P& dZONDGBNB LIBA Y& O0dz A0l T HWBWHAND a2 F2I0 INE 6 S
fASEADIYNY dy I Or A& (i NB RAIZBeimErovelR § Y SH2ONWSIz 8¢ A Y K
I OSdet OK2ft NySadGSNIT & ol YIKORE RRIYGIISS Alf 21 INRZ
t 2dzONJI| ekompetifNity SatagoyfiistaNMDA recepto2 @ Y S ¥4 ¥ & NV dzY

y2060K fAS6A0 Yyl 15 al 2{1NBY . Ay EKRZT AKYKI N
aeyiasie 1i-a-asyGadNdGedz il yNOSFASSyrAAINBSAEOA S
AYKAONOAYHR YDXIYYAY22EABFL T & . o6al! h

Il FSYFYydFr YNYy2@8S FE{1{lft2AR&8 02ftA @2 @Al OS!
1 GABAldz @262 OKERMNNV S ¥ 6 KL 20186 261 1o 3519 Yl fy +
AYKAOAGY !} 1 GABAGE @26 A UdzR & | &ledzR all BRi &
odzi@ NBf OK2f Ny S &t NI 125 RRICimsiting2ié Sayeahitye € rabkistal
Bakerd ¢ | 6 dzUP N 6 Olkaibidov K SY I y i YNYRIASK 23 {ieyLHpSy S K
IGoproti HHAChBEI S UY A @ @52 113 Si2 ftil1eeySXYYRHODIE K §
BORSYSGEt YINRGARRMNE Y Iy2MNE & fpratOHulBhBobreRé Y A
1 ONDGyeddzt NR (D 2f MMz gOSG1e OEgRARAREL lySKAT @GN
I YGAZEARIFGSYH 10GAOCABDODSAL 8 YSEAD BN RV, [detax ASHR?

30



¢Fod2U HSYLFyYyGl YNY2@S | fdiuhuZ.2ohuBt@ai OIK2 A/ EIAYWS 6Tyt | 1 G A
UdzRa1 ey OK2f NySadSNITlIY

alkaloid Gz d e
HUAChE HuBuUChE
KFEFSYlFyal YN >500 >500
GAGOLF ONY >500 >500
11-K&8 RNR E& @A >500 >500
KFSYlFyGaARN >500 >500
hamayn >500 >500
8ORSYSGet YIN 28,0005 @0Z b >500
KdzLJSNI Ny ! NINoo § J >500
SaSNNyYy nNInco § J nXMmon g I
3t FysGF YNY MEZITMA B J nNHZIoNnNn §

agg 2 RNBY S |12 LINRARSYS&SFGI IOURIYNR NRyt 2

Ortiz J. etal. 01 GSai20FtA !/ K9 | .dzZ K9 AYKAO.,
Al 2t 2 Ofiagick @ihovirodiHieronymiellaNJ & G ¢! ONMEOKyNi@Nzy/réni boli aj
n FElFrf2ARe KFESYILYydl YNY23®RK2 Y-KseNSRvEW R 6 W
KIYFeyod tNRA (Saiz2dl yNS©HET i NALBR|EEREHHOGQK 2/ NSO
electricus BUChREY 2y a1 SK2 aSNY | 3l f I ydhoopotamilicy 2 OG |

e OONYAx &ao|22f An nLd2 @1 O2 @I Yy SONHRYREIHT GNEF B> v & LA
AYKABGAGY g |1 0GA QDA (de | BBEPBAIDOKZ { I¢SHERBNL T LIF G ON
ZLINBROKt RI I @ K2 y PAGRAS D KEOAN f @2 fodm nN® (S
OK2f NySaiGSNI T & SARVSRAYRIOVSK 21 2L8G0RIGEM@EEIOK OS

KI SYI y (& Oaajoitbdniejeschopd A Y KA 020 U0 OK2f NySaiSNIT e

¢CFod3I/FK9 | . dz K9 AYKAOGAGYt 1 GAGAGE Huhdw Il yial YN
rastliny Hieronymiell&®
. IGow > & 8
alkaloid eeAChE eqBUChE
KFESYlF Yyl YNy >200 >200
ITNAY I YNY >200 >200
11-K &8 RNR E& @A i >200 >200
hamayn >200 >200
AL E Ly YNY M 5 NN Mn K NI
ALINASYSNI 5 Ol YRFNRYBFORIROKIENR I T GNBO

31



L E1FE2AR20 KIESYEF YOl YNY dz Nering bowdedsg dz>
I . dz/ K9

A1GYlEl 1/ K9

ySoe 1ttt

21 NBY

Ul NAYENOKR2 A E 11 E2AR200

FE1FE2AR29 @1t f

AVKAOAGED LBHES ORK &S

103
AYKAOAGYSe |1GA
6@é DIAAR T &
bl 208 00Adz ' {GAQPGAGdz @26
odzF I YARNNY S 10G2NB 062f I ]

¢ I 0 dAUHUACHhE, HUBUChE, and PO KA 0 A 6 Y } F1LGABAGE
Nerine bowdenf®
Alkaloid HUAChE HuBuChE POP
IGo2w> a 6 IGPw>a 6 1Gso? [MmM]
KFESYFydrl >1000 >1000 >100
hamayn PPHZT B NTHZA B >100
0dzZFFyYARI THXZc 5 >1000 nzoT K N
I fFysaky MZT B nNHZ0 § >100
0 S NBS NN T T nmn § AN
ALINASYSNJ K2RG 5 OUGF YRI NRY FO RIROKENR |
t 20SyOAtf ! YIFNBEtARFOSIS

02f
K2Y2ft &1 2NNy2@é
201 Y208yt
(IGo=70,00y a O ®
aich hodnoty Iy So6 2 f A

21 g0 g/RRAAG | dzt O

2 Ot

| FSYFYydF YNYy2@S
il y20SysS

%0 5pk 2 §& O OAtdz
FE1Ff2AR VKR a R DN ddy Dolt 52 NER yEELIb
I 250 @IBKED,052aR0y2 (1 2L /OG | Yy REBMIS286J2 &4t g O
FE 1t 2ARGH @Da&EYYH |

@ oNIye oK I

FE1HE2ARIES NbT
I 6 HiAMHA U d:

KESYWNGTHZYNY 2 gé OK

¢l od®JQSKoi AYKAOAGBYE LRUGSYOAL f

alkaloid LJ’LKK%G"?OZ .
SLIAYINRGARNY NPZH B MIM
KFESYFyYydlr YNY PHZIN § NZIM
KFESYlFYGARNY 00XNn B HZIH

hamayn ooXZMp B NZwMm
sekaizopowellaminon oyxp B nzxy
YIFaz2y Ny ccxzn B nxn

32



Kwon H et al. (2019 e 12y f A &1 NNy A VENNREREOEK Yi2R N
priktorominvitoa 1 g YI t A QLI 8@ 1t (2v0odey | HYKNOISFRIS &
SELINR Ydz2 g OA OK O@SRa (ARPsWpdzial S/RilyAg (TR2aND2dP | ly'tety A
KFESYlFyalr YNy2@gée Ff11If2AR KFEYlI&y | C@in2 NNy 2 QD
macowaniio h 6 NI ® 2[1 @ YDNNY @e 1t 1 I fri OOINORGERI AN A Vi dz
ySoz2f G2EAO1é& @26A G(Sad20FyeyYl o@88K2 Y @NNLIYI
G2EAQO1S dz6Ayl1e ylI G(Sad2¢0mMysS odzyl1e ySoz2tAiA O

1207 120 -
1007 100 1
j Bil T j nn o4
G 5
~ 60 ~ 60 -
% 40 7 ‘E* 40 -
%':_ 20 - %r:_ a0 -
0 I 0
clL 5 10 25 cTL 5 10 25
lykorin {pg/ml) lykorin {(pg/ml)
120 - 120 ;
E 100 E 100 -
80 N ogp
£ g
oy 90 o 60 |
& a0 - & 40
< a
20 - 20 |
0 0
eL 1 5 10 cTL 1 & 10
hamayn ml hamayn ml
CTL = kontrola yn {ug/ml) yn (pg/ml)

Obr.8:LYKAONOALIO deyRINDR 1'S[ 10 &iF 06At%YS SELINRYdz

3233 AVOGAYAINRBOAYE Yl F{1OGAGAG!

YOsEA NBOKE2 yINIadragoSe yaaAoAaz2dA0]1Se
0dzRg go6AYYS |2 ylagoH [aiyRENMSA 2R HYYSO LINRNEAS 2 ¥
080 NI a dAtrRAy3eS | 683U [ R/S £ 1eWIRMBSIE NIND K (I R MHzKI2
I yGAYe

Y2KE A

6SUFRS 2RKFfAfA AOK FYyOAolF{GSNRAtEYSS
l yOGAY@120A071¢ in vitto yF fAGOAFAAGIS NR ¢+ £ v IGOAIEGIR A & S a

[ 26 tMNJ8tl al. (2015%d | F SYF Yy il YNYRIGSY W IWINYEREK SYI

ahamayninhibovali rast kvasinielCandida dubliniensia Lodderomyces elongiosporus

Il FSYFyaGF YNY 02t | TangidayBicats 2! YINR & A | ROKIKIdE v |

33



al1gvyYl yt Y I 3 NJ Y LIEdcHenicNad ¢oile  DNITGYSNRAIAG NDy S 2
Staphylococcus aure@is | | SYIF yil YNYy2@S Ff 11 f2ARe ySo2fA

l yiADBNNHZA2O0S goéAaAyle o02fA 1T A&alGSyitrodz KI SY
proti @ N NEZ& NJXYpHAZHEND @ ¢ Sa i 2 OKERNBERBORBGIMMNY I J@é
YAOOAdz I TOADAGHz LINRPGA (2Ydzi2 @NNHza dz

|y i A LINGh (aRtiVita falkaloidov 2K & R NP E NPAEAIRABEN YK SY I y i |
a8-ORSYSG et Yl NRA (A RN @alanthasl teofarushl 2yt & O K (i ST &Qii29AR- AyAt
KayaG.l.et al. (2011% | 2 Ry 24 Af | iANtrogINRYiyK2 a0 NI TAGAO] &Y
Trypanosoma brucei rhodesieise Lto@ &’BZQ& 1 S2 | TG (@S 32 ol NBLIYI G -
chorobg, Trypanosoma cruzia LJ & 2 0 dz& & A&tBgadd 2 Y 5 iLeishmania
donovanE  LJsod AcRdtenia klal T I NJ 0 GA A OSNI f YyP2 RBRAEGKNK FA s
Plasmodium falcipam 6 | Y Si2NB Y A & (tSySig/e@fiy0 i A SO K2Ry 2GSy
LINR G A NB Y2 YOWIyE gatgeipdruml | LI22SyeOK R2 oAzaeyl
1 @ & PFapyPFabGPIC 6 %0 X (U2NB ag LR GSy Oprofflayiiec YA Y2
YEEtONRES®H2 o2t (Said20Fyt OelG2G02EAOAGE  LINR G
aUdzR® YA 3 2 0S2 f Ny XThbuly 6 NPIA Y S Widy BIYYNY 062t @é NI
LINPGA @0Siley (Sadtz2glyey LIND212¥ZyIi gl 6&2s
O8SK?2 Iy GyAFLINE- G 201 A28 A G | Ys OS oelU aLkxaz2oSyt
8-O-demetylmaritig\ y° 02 f atl oz I 1 GTN @§. & rhodasiehse  LINE
all-K @ RNR E eN2AERGR (AMDYyF PHREBH.A Syl e Ydz

¢l odBI VG A LINBRRAE 22 G2 EAOLY 1 GAGAGlI KGHamhuy Gl YNY 2@
trojanus®

IGow>3K YT 6
alkaloid FyGALINRG2T 24 N| cytotoxicita
rhogésk;énse 1o @il donlc_).vani = =
11-K @ R NP E eNdkid|  >90 >90 >90 >90 >50
KFESYFydl 34 1,8 22,0 7,41 0,97
8ORSYSGet Y 61,5 >90 >90 >90 >50
Ol yRINR 0,004 0,36 0,2C° 0,005 0,00

amelarsoprol ? benznidazol® miltefosin,dLJ2 R2 F&f 2 G 2 ENY

34



¢l o dZUAntiplazy 2 RAY £y {1 GABAGE KI S@Glrgfanus®¥ Ny 2 ge OK | £ 1
IGow>3K YT 6
alkaloid _ Syl evye
P. falciparum
PfFabl | PfFabG | PfrabZz
11-K & R NP E eéNabxidi i | >20 >100 | >100 45,0
KFEFSYFydlr YNY 2,75 >100 >100 >100
8ORSYSG&f YI NN\ >20 >100 >100 >100
Ol yRI NRE& 0,065 0,014 0,5° 0,3

a0Kf 2 NBriRlésphy"®)-SLIA It 21 G SOKAY 3l ft i

Vil t OS2 OiGgRAA 02f Irna a0Rali2ieel B/M O 1 I v G A LANRAIAZ
301 0SiGet KI Yl &y dAmarylig beBadbhn®d K 20 U 2K Be NI Ty S |
LINEGA @QOShGl1éeyYy (Sait20 yYANFIANDAYIYY Y2 103 24a¢
potkanowy ® t 2 RUI (1 BOKDOB(i6¢ XI SRPY Dy ArBtoz8ikainta St S G N

¢ odaS i A LINEIG 211 208 ( 2 ( 2 BacdtyiHamayi§t A SA G o

IGow>3K YT 6
parazit h ;- b T. cruzi | L. donovani| P. falciparum
£ rmodesiense cytotoxicita
Ot R|trypomastigot| amastigot | amastigot | S NB (i NP
A | Tulahuen | MHOM-EF
1YSz STIB900 C4 Lacy 67/L82 NF54 L6
3-O
1,51 8,25 17,91 1,14 1,72
acetylhamayn
OGl yRII 0,00 1,080 0,091 0,00 0,007

amelarsoprol "benznidazol‘miltefosin,dOK f 2 NBIPRRFEf 2 (2 ENY

Y Sa

3-O-acetylhamay®

(1Go=66,M M

S LIshvhggdoRymaritigN y dz 61 K @ RNE E 8 Y [bdldh UORIRINR/AdR
TalliniL. et al. (2017 6 Sad2 QI yt

>)JadYdciparum (1Go

nabunky L§1Go > 100)%.
£ 11t 2AREKHNRYY YANPruhs@igilrad@osahali miernu aktivitu

LINER G A

35

LINR G A

NRILN 12 PS8
' 1 ONGY I T. b 2hbdesiensiN® & 80,68 > 3 K),YTE cruzi

3286 >3 KWIST Oeiliz2G2EAO] SK2

0K $ 2 INR DK P YW P Yfdicipgrum@A@zaO K f 2 NEBRIKINYG Sy Gy SY

LEINI A A



1 Y S zPdalciparum (FAG). Boli (i 2 EAaDIISR GA o6dzy 1t Y Y&OASK?2
6¢1 0YzU |

¢ I 6 deuNntiplazy 2 RA I £ YR (i 2ak®itay §F ¥ I Yighyee?? |

IGo0 >3 K YT O
G§Said2dly Plasmodium falciparum cytotoxicita
D10 FACS8 BL6
INRYF Y] 2.8 3,4 18
hamayn 15,6 18,2 9,4
OKf 2 NR O 0,002 0,01 20,9
RI dzy 2 ¥é ¢ - - 0,43

V0l YRINR

In vitro antiLJt I T Y2 BRAGEAYDA G | INARYly20e 0K f1If
VOOA L OSNEOK OUGGgRALI OK® 521L12aAl U o02f2 20Sa02¢
P.falciparunz LINAGAXYIlhy2@3S | f{If2AR® al 2l GAl

I-INARY I 20eY

3234 61t OAl 0A2ft23A01t F1GAGAG!I

Il FSYFyhF YNY2@S X | { MlaR@hyodgs YNV WY NG A £ A
LINE Rdz] OA dz 2 EA RMNO) Rrdza] yNRIFS K322 OK = 10G2NB 02f
lipopolysacharidom(LPS) Aktivita alkaloidov @ SYSAN I nXy >aX 1 NAY
IGo=MZy , 6K RNR E& 1IRMY I prNnd 2xXfd0v aAtyS2O0Al 12 I
guanidinoetyl disulfidu (K6 I' T 3 na StaSeimiAN/AUGAN/RANI2 B G Uy S2
2EARdz Rdzay.9y$rey avmH{ &l L2RASUI VyI VyIRYSNY
YEAGFE0 LINRKR THLNB@P2¥ LINR §ERS 18 § Madktlkifu 2 A2R 2 &
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Obr.11:t NN LISINGIZG @& 0 A a (AHNNW Ny dz
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¢ odio] B2 0aEROANGT RSNAGIU 20 o6dzZ 6A&LISNYNY dz

GkoO >a v
G A e NET A&adS asSyil Al STyt Yl &as
Usau2okyl e ais| b Léfa LJG sJ ! I-yLJZ LI s 1 §
T98G | U373 | Hs683| Hela us7
O0dzf 0 Aa@ysS| 9 38 11 8 9
KFSYlFyal 8 6 3 3 6
KFESYlyai 14 7 4 ND 6
o0dz¥ I yI Y| >100 | >100 | >100 | >100 >100
odztl yAd >100 | >100 | >100 | >100 >100
' YoSf ) >100 | >100 | >100 | >100 >100
Aa 98 ND 63 90 74
4b >100 ND >100 | >100 >100
4c >100 | ND | >100 | >100 >100
4ad >100 ND >100 | >100 >100
de 91 >100 50 46 15
Af >100 ND >100 | >100 >100
49 >100 ND >100 | >100 >100
4h >100 ND >100 | >100 >100
4i >100 ND >100 | >100 >100

Gko-1 2y OSY (NI OA L L2 (G NB06 Yy + LININGA DSk QKA
ALINR SYS NI 2 RR20KD LY ST + OA & f @yloka (S BLASNSYYS

t2f 288y idSiA&ERNRERKE OGN (IYFz OIPDY oY G YNY
(OO N} 1481 I KI SYI @oiNgRiRey dd 20fTA0  LONIAYLINA IS HERA S / SR
et al. (20158 N T y@YA OKSYAOICAYSAU2 0 M QWar{YAU TOG NXz] G ¢
Ttg6.90NMB8 e LINBOASKITA Kfl @y Salojlov yiolehRGR E& f 2 O
G11 alebo & reakciou scylhalogenidmi za vzniku mono alebo diesterov &g, 6ag
6d, 7ac 7d). VK I SYIF yil YNYS 062t K&RRBRERRLDBI I & Y dzLIAy
ayt af SRy S KNRINPERZE RNINGK f 2 NA R 2 YoxinL{BE Ré&icBhy t Y |
KIESYlFyGl YNydz | BBKRSOREORRABYWIddA RA2E2f 1 y2FSK?2
LI2f @eKERNRPE&t 20 YS RSNAODSKIGRYIoyciSZY Ny S0 db 25 B2 224
I RNOA2dz oNbYdz 6c20 | 1FalFfedArqzde {KNRNR2IYS yd
(6i). Reakciou B-0 N» Yadzl] ONYAYAR2Y O0b. {0 02f K SY
nall,12S LR E@KI SYI y il YNY &@FI K| X NGG@R @y a |
t 2RNRPOYS20OAS AYTF2NNI OAS 2 LINNLINI @S RSNR Gt
vEEt VEBNFY WP D SiG fd OHAMHD
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11-hydroxyvittatin (5) 5a: R=Ac (100%)
5b: R=COCsH,N (47%)
5c¢: R=p-BrCzH,CO (56%)

Obr.12:t NN LISINGdoH1E @ RNR E & @Baghy’f G Ny dz

7a: R;=R,=Ac (100%) haemantidin (7)
7b: R;=COCgH,N, Ry=H (81%)

7¢: Ry=R,=p-BrC¢H,CO (40%) 7e (62%)
7d: R,=R,=COCH(CH,), (65%)

Obr.13:t NNLINY O K RS KR P{rdicReyY dz
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6a: R=Ac (100%)
6b: R=COC5H,N (48%)

6c: R=p-BrC.H,CO (60%)
6d: R=COCH(CH,), (65%)

haemantamin (6)

6g (40%)
H,, Pd/C
NH3OHCl/
CH,CO,Na OMe
NOH
<o

6h (26%)

6j (25%) 6i (52%)

Obr.14:t NNLINI @I KRS XA @ ii(Ga¥ ¢ycdz
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skupinu na €@ ¥ Y20y2 LROIO20F0 T NROYlF12 10N
KeERNREe&f 206 OKk6 a BMIELINYA SRE | / 1 AGNF 4GS  FydALl
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112 E2KF SYI yi6yWwNy2 ODx@EDHE I KESYFYGARNY 6T060

43



¢ odi] Bd2G2EAGUIS YH YA daMyoRie@ 0iR SNA Bt (2 &

iS&ai2adl | Gko0 > a U
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altt NAlF 28 T+ @F0yS AYyTS| 6lysSY Az OLKNRINBYYWNAS N
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nal YGAYLFEFENR]E T 080d23 6RY SR OINDKE $NASH ik PP OEKS (
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11peOAyet oSyl 28f 0BB SYIYyGHYORY + O62dz  F {NBf28f C
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6m (73 %)

p-vinylbenzoova

6l (33 %) kyselina
DCC, DCM OCH3 ‘94,.
wo =OH & 1//%
3\

0044 Of/o’
CH;CONHBr,Sncl, haemantamin
H,0, CH,CN, 0°C CH3CONHBr,SnCl,
CH5CN, 0°C OH
: Bra,_~_ #0CH;

OCH,4

OH
9

u0Ac

—_—
(1) RX,CH,CN

(2) t-BuOK/t-BuOH _N

6r: R=Me (33 %)
6s: R=Et (47 %)

o o
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Obr.15:t NN LINJ @ haBnGanidt &i6)/aee)

OCHj,

0
< N
o N
CrO, aceton haemantidin HCl, 100 C°
OH
0
OCH, TEMPO, NBu,| 2

m-CPBA, DCM

’/ OCH
3 <O
O > °
7 (46 %) HH rg (769% 7h (67 %) QH
g ()

m-CPBA: m-chloroperbenzoova kyselina
NBu,l: tetrabutylaménium jodid

Obr.16:t NNLINI O KRS WA W {i7hc 2gSf dz

izobutyrylchlorid ,
NEt;, DCM - ittati

5d (63 %)

5e (74 %)

MPA: (R)-(-)-metoxyfenyloctova kyselina
DCC: 1,3-dicyklohexylkarbodiimid
DCM: dichlorometan

Obr.17:t NNLINJ I 11K S WINS IE @ #B8, 5aJ¥ (G Ny dz
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1: R=Ac

2: R=COCH,CH;4
4: R=COCH(CH,),
5

6

"OH rcoocor “OR
—_—

pyridin < O : R=CO(CH,)5CH,

© : R=CO(CH,),CH,

: R=CO(CH,),CH,
: R=COCgHs

RCOCI 0]
_

pyridin, DMAP

o

8-31:R=

8:R'=Me R’zH, R*=H, R*=H, R°=H  20: R'=H, R?=H, R¥*=OMe, R*=H, R°=H

9: R'=OMe, R?=H, R3=H, R*=H, R>=H 21: R!=H, R%=H, R3=0CF,, R*=H, R°=H
10: R'=NO,, R*=H, R3=H, R*=H, R°=H 22: R!=H, R%=H, R3=N0O,, R*=H, R°=H
11: R'=Cl, R?=H, R3=H, R*=H, R°=H  23: R1=H, R%=H, R3=Cl, R*=H, R°=H
12: R'=H, R2=Me, R3=H, R*=H, R°=H  24: R!=Me, R?>=Me, R3=H, R*=H, R°=H
13: R!=H, R>=0Me, R3=H, R*=H, R°=H 25: R'=Cl, R?=H, R3=N0O,, R*=H, R°=H
14: R'=H, R?=NO,, R3=H, R*=H, R°=H 26: R'l=OMe,R?=H,R3=H, R*=H, R°=0Me
15: R'=H, R?=F, R3=H, R%=H, R°=H 27: R=H, R?=0Me,R3=0OMe, R*=H, R°>=H
16: R'=H, R2=Cl, R3=H, R*=H, R°=H  28: R!=H, R?>=Me, R3=H, R*=Me, R°=H
17: R'=H, R2=Br, R3=H, R%=H, R>=H  29: R'=H, R2=0OMe,R3=H, R*=OMe, R>=H
18: R'=H, R?=H, R®=Me, R*=H, R°=H 30: R'=H, R2=Br, R3=H, R*=NO,, R®=H
19: R'=H, R?=H, R3=Et, R*=H, R°=H  31:R!=H,R?=OMe,R3=0Me,R*=OMe,R°=H

Obr.18:t NNLINJ @I SNRA @t (icBYOCRIERUOy G YNY dz O™
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3.4 Alkaloid vittat)v
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H3CO N---u|||

4'-O-metylnorbelladin

11-hydroxyvittatin O-metyl-{
transferaza

haemantamin

OCH;

. tazettin
montanin

*prebieha za vzniku viacerych medziproduktov
Obr.20.. Az2zaey i Ridi | @RRDRR DGaNGHP G g NJ
NAS12U1éYA KE@RNREetIl 6yeéYda zA (i 8B & Ny dzy 6FY2AN
YINOATEl ANy 20é Ol NXz| (i gdalfed Gmin & L& y K 8 RNRIE & t@A(
11-hydroxyvittafd® a 2 RA FikHydro@wigafidz Y5 OS G171 y A | yjehdd LI vy
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343 + é & | drije Vittatffu

t NIDé 1 NI G)y 6 21 2 iaNRIGyyee OIK O AHipgehbstruMdvigtaiuin A y &
y I T 0 A S Ndolgh@skuRzol®al hosroku 1956Hans- G. Bit z/ K S Y A AnRigk 2
Humboldtowej univerzity v. S Moy OKt RT F I BONOR BNipeastO NP R dz
Y I LINMH. &wkicBrt!?, H. papilict18, H. puniceum, H. solandriflorum, shntacatarina
aH. breviflorum'®. Na katedre farmaceutickej botaniky Farmaceutickej fakulty v Hradci
YN} £ 20S o02f &g YuOySNEXmEAKHR A ISEAUIATOKA R2HF SNBY S |
kultivarov roduHippeastrumt NNG 2 Yy frat) o@x O i | Ljiic Novargch. &
bt &t SRy St @It ve QK P AlAfiSI2t RIS ¢ a §IR HaN&EY A Y A
zI £ 1+ 2 A R2 @ Hipgeast®irk dv.NDolble dKingKultivary rodu Hippeastrum
(zormmica)a § GSUYA 2060UgoSyS 120 RSN aNOyI S/ 1 AYI SO 2L¢E
Y NB (KON &2 Y& 3 YBaEEomAmaryllis belladonna I Y I NBf . | 1 NI &
hoARGI NBR® YlIag LRR20VieyI@2 KVUHzRE | 28 A O NE
Existuje mnohodé QU O R RSIWigpddstrum | G 2 NB LB Y11 & 2@kd 6 S NJ
atvarovkvetov. Tietokultivary & @ N 6 Otiyfigdyd¥e (G 32 NSy S 1 NNduSoy NY Y A ¢
L12 OKt RT wWazp@ s 0K ! Yy S NA Pevittat 2 d30 fHmR LiI% NH¥es it at GyAS
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Ferrart4 (00 NI R1p |

Obr. 21: HippeastrumX hybridumcv. Ferrart*
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ARSY (A FTAAIGY2ENEIOK Y1 &4t SRY S ZepByraktHe@ dit#ff | vy & & (
Zephyranthe robusta'® Zephyranthes grandiflofd" Narcissus pseudonarcissuy.
Carlton®®, Narcissus cantabrict®, Narcissus hedraeanthtfs, Lycoris aurea, Lycoris
guangxiensi®4, Amaryllis belladonn®, Galanthus nivalisubsp. cilicicus?®, Galanthus
fosterit?6, Hymenocallis rotat&’, Crinum bulbispermuf®, Crinum yemen$é a Crinum
scillifoliunt?®,
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vyskytuje wibuliaci2 ajv kvetoch32 Vy A S 1 GL2NIBLOIER 2 Q82 RIF NRAf 24 AT 2 € 2
zextraktovzO St @ OKalebd2AliRINYYY & OK 6Faid Nz OA 0@ NEO R RS
oé gl 20al K |1 Obghd GitapduySl ¥ & EBEIOO0OK Al | B8 QS 2V S
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Escherichia cob A Yy KA 0 A=®%mm). I g ¥k Y& 1 2 0 DAa PG HRFYDB Y (i NI C
3mg/ml bol pNBdzl | B2 §& | Gandidayabians(h Y K A b 3 % §7nm).
Hodnoty® d I v R NR 2 & KidtrifiadalonetiolNe/td: F | dz “z8 S RS Y S

345 5SNA Ot & GAGOl
+ Al OBRBI tA 01 S SailSNe
020 yAle& CkFNYI OSdziA O1LINS df H | dzft (hé OB T IYNIYR'GA AY
LINEGA OK2f NYNRIGS NIoI2E YT aly I K I LINX LN GA U RS
KFESYlFYyalr YNV AGNGS KBE Ntk §¥ab2 §g6St 062f GeoNly
L2 R NRA f 2 Hipdedsttugh @ bybriduncv. FerrarivR2 &G 1 626y 2Y Yy 20O
NaNB T RASt 2R KI SYI pdldh& GByhamiedtd CyIR{ Wi IANYE @A T |
YySYsldzIBA y dzz S Aol @G2RN1® %l GAl
oA2f23aA01S2 F1UADAGEH vauiTt Y N2 Y I

K I S Kakegfdl farvigt¢gtickejLINA LINJ

OH skupinu ana Gm m
OLINNLINY @S |

60



Al ShammarilL. et al. (2020% avRA LX 2 Y2 @S2 LINI OAS \&RZNIb diLy® OK |
2R02NY 0K AYT2NXI6yeOK 1 RNR2ROKI 2ygnS2 t &l ya &
RSNAGH G20 FE 1l t2ARdz GAGGl G Ny dzod

a2RATALL OAL O NHzl G § NE skepindiviotolieNSg dzakdidNB 6 A S K |
sNbTyS &dzoadAadd2dlyéeyYArA oSylz2etf OKt 2NARYA | f
za@l YA dz LINNa Ozl BHPK SaiSNBGJ o

8a: R;=H, R,=H, Ry=H
8b: R,=CH,, R,=H, Ry=H

R, 8c: Ry=H, Ry=CHj, Ry=H
R, R, 8d:R;=H, Ry=H, R3=CH,
R= 8e: R,;=0CHj, Ry=H, Ry=H
8f: R,=H, R,=OCH3, Ry=H
0 8g: R,=H, R,=H, Ry;=OCHj

8h: R,;=NO,, R,=H, Ry=H o' OO
8: R;=H, R,=NO,, Ry=H
8k: R,=H, R,=H, R;=NO,

8m: R,=Cl, R,=H, Ry=H
8n: R,=H, R,=Cl, Ry=H

80: R,=H, R,=H, Ry=Cl

8p: R,=H, R,=NO,, R=Cl
8r: R;=H, R,=NO,, Ry=CH,

Obr.22:t NN LISINGIZS M (0 (8a Bryf'd2
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mell 5 R 2Tdbulla 19). Podobne ako U N2 Yl GAO1 0K RSNAGt (120
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FlfOASK2 &dzoadAddzSy i dzLIRR LILRS 2 R & BIaddyii 2 @Ay 2
L2 1t S&a ¢ 6ChB/abtretu alNGy iprbti BuChe. Rovnako aj presunutie nitroskupiny
doLR2f2Keé W yIlI 0SSyl 28tS @ RSNIR®BIAG Hehgoihk Jé NI 1
RN} YFGAO1e T @eOAt2 g6Ay21 LINRBGA . dz K9o

| 2Ry 2GSyAS AyKAOAG6YyS2 | {GABAGE @26A . dZ
hiNBY RSN Gt (y2NG o0y2F A  y@ROIAWNSD 126800 YGSy S2 | { I ND

61



géAy21]
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RCI

L

DMAP, pyridin 0

90 °C <

o

R, VIT13: R,=H, R,=H, R;=H, R,=H, R.=H  VIT14:R=
Ry VIT16: R,=H, R,=Br, Ry=H, R,=H, Rs=H
VIT17: R,=H, R,=H, Ry=F, R,=H, Rs=H
R= VIT18: R,=H, R,=H, Ry=Cl, R,=H, R;=H
VIT19: R,=H, R,=H, R;=OCH,, R,=H, Rs=H
VIT20: R,=H, R,=Br, Ry=H, R,=NO,, R.=H
0 Rs VIT21: R,=H, R,=CHg, Ry=H, R,=CH,, R;=H  VIT15:R=
VIT22: R,=F, R,=CH,, Ry=H, R,=H, R.=Cl
VIT23: R,=F, R,=F, Ry=CH,, R,=H, Rg=H
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produkt

DMAP

Obr. 25: Detekcia na '[LChromatograme Obr. 26: Detekcia na TLC chromatograme
L2R !+ OAIFNBYNY L2AGNB12Y 5Nl 3ISYR2NFF20¢8
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4.2.4.3 Stanovenie cytotoxickej aktivity
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Testy vykonal RNDr. Radim Havelek, Ph.D.
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5.1.1 3-O-benzoylvittath (VIT13)

(3S,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-jlfenantridin-3-yl benzoat

Sumarny vzorec: C,3H,;NO,
Molekulovd hmotnost: 375,42

Obr.29: ~ (i NXz] -0-GeNdoylvittathu (VIT13)

ESIHRMS:
YkT SELSNRAYSyiGttye I' otTcImpnec
Yk T 82 NBEAHAND[M+HP) EBVR,1543

hLIiAO1t 2Gt 61 @2a0Y
;] % mMMHXZyc 60 ICH®ZImMmMn Y3IKY

NMR:

IH NMR(500 MHz, CD§lt: 8.0Z7.98 (2H, m), 7.55.50 (1H, m), 7.4%7.37 (2H, m),
6.88 (1H, s), 6.76 (1H, d=10.0Hz), 6.53 (1H, s), 6.06 (1H, d&;10.0Hz, J=5.3Hz),
5.91 (1H, dJ=11.5, overlapped), 5.90 (1H, d+11.5, overlapped), 5.&%.58 (1H, m),
4.46 (1H, dJ=16.9Hz), 3.82 (1H, d]=16.9Hz), 3.47 (1H, dd]=13.2 Hz,J=4.3Hz),
3.453.38 (1H, m), 2.92.89 (1H, m), 2.22.20 (1H, m), 2.X2.10 (1H, m), 2.02.95
(1H, m), 1.92 (1H, td=13.8Hz,J=4.4Hz)
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13C NMR(125 MHz, CDgJk : 166.0, 146.2, 145.8, 138.1, 134.7, 132.8, 130.3, 129.6, 128.2,
126.5, 123.7, 107.0, 102.8, 100.8, 67.2, 63.5, 62.4, 53.6, 44.3, 44.2, 30.0, 29.7

5.1.2 3-O-(2-furoyl)vittatd (VIT14)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-jlfenantridin-3-yl furan-2-karboxylat

Sumarny vzorec: C,,H;gNOg
Molekulova hmotnost: 365,39

Obr.30: ~ (i NXz] -O--Nidoyl)attat du (VIT14)

ESIHRMS:
YkT SELSNRYSyiGttye I' occZImony
Yk 1T (S 2 NEiHAND[NM+H]) £EBES 1336

hLIiAO1t 2Gt 61 @2a0Y
1 % -poZTtc 00 ICHE@EMMM Y3k Yf

NMR:
IH NMR(500 MHz, CD§l : 7.53 (1H, ddJ=1.8Hz,J=0.9Hz), 7.12 (1H, ddl=3.5Hz,
J=0.9Hz), 6.86 (1H, s), 6.75 (1H,J10.0 Hz), 6.52 (1H, s), 6.45 (1H, dd3.5Hz,
J=1.8 Hz), 6.02 (1H, ddd= 10.0Hz,J=5.2Hz,J=1.4 Hz), 5.90 (2H, dd,= 10.0Hz,
J=1.4 Hz), 5.666.55 (1H, m), 4.44 (1H, 3= 16.8 Hz), 3.81 (1H, & 16.8 Hz), 3.4B.35
(2H, m), 2.93 (1H, ddd,= 13.0Hz,J=9.1Hz,J=5.9 Hz), 2.221H, ddd,J = 13.0Hz,J=
9.1Hz,J = 4.3 Hz), 2.1e2.08 (1H, m), 2.001.92 (1H, m), 1.88 (1H, tdj=13.8Hz,
J=4.4Hz)
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13C NMR(125 MHz, CDgl4: 158.2, 146.21, 146.17, 145.8, 144.6, 137.9, 135.0, 126.3,
123.4, 118.0, 111.7, 107.0, 102180.8, 67.2, 63.2, 62.3, 53.5, 44.2, 44.1, 29.9

5.1.3 3-O-(3-furoyl)vittat (VIT15)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl furan-3-
karboxylat

Sumarny vzorec: C,,H;gNOg
Molekulova hmotnost: 365,39

Obr.31: ~ (i NXz] -O--Nidoyl)ttat du (VIT15)

ESIHRMS:
Yk SELSNAYSyiGtftye I' occImonc
m/iz( S 2 NB (i A LHNGs [T 366,1336

hLIiAO1t 2Gt6F@2a0Y
1 2 TpInc 60 LCHEEmMMT Y3k Y

NMR:

IH NMR(500 MHz, CD§H : 7.96 (1H, dJ= 1.8 Hz), 7.38 (1H,1= 1.8 Hz), 6.86 (1H, s),
6.73 (1H, dJ= 10.0 Hz), 6.70 (1H, d= 1.8 Hz), 6.52 (1H, s), 6.01 (1H, &d10.0Hz,
J=5.2Hz), 5.90 (1H, dJ= 11.4Hz, overlapped), 5.90 (1H, d= 11.4Hz, overlapped),
5.55¢5.51 (1H, m), 4.44 (1H, d= 16.8 Hz), 3.82 (1H, d= 16.8 Hz), 3.3.33 (2H, m),
2.93 (1H, dddJ= 13.0Hz,J= 9.1Hz,J= 5.9 Hz), 2.22 (1H, ddds 13.0Hz,J= 9.1Hz,J=
4.3 Hz), 2.1% 2.05 (1H, m), 2.0 1.92(1H, m), 1.87 (1H, td= 13.8Hz,J= 4.4 Hz)
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13C NMR(125 MHz, CDg}k : 162.5, 147.8, 146.2, 145.8, 143.5, 138.0, 134.6, 126.2, 123.7,
119.3, 109.8, 107.0, 102.8, 100.8, 66.6, 63.3, 62.3, 53.5, 44.2, 44.1, 29.9

5.1.4 3-O-(3-bromobenzoyl)vittafs (VIT16)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-jlfenantridin-3-yl
3-bromobenzoat

Sumarny vzorec: C,3H,,BrNO,
Molekulovd hmotnost: 454,32

Obr.32: ~ (i NJz] -0-¢-bidbmoloenzoyl)vittafsiu (VIT16)

ESIHRMS:
YkT SELSNAYSyGtfye I nmpnZncpo
Yk 1T 82 NEAHABINOGM+BITY)INGS4,0649

hLIiAO1t 2Gt 61 @2a0Y
1 ® ynInc 00 LCH@EmMndg Y3IkYE

NMR:

IH NMR(500 MHz, CD§} : 8.158.07 (1H, m), 7.92 (1H, 3= 7.8 Hz), 7.64 (1H, d=7.8
Hz), 7.27 (1H, 1=7.8 Hz), 6.87 (1H, s), 6.77 (1HJ€10.0 Hz), 6.53 (1H, s), 6.04 (1H, dd,
J=10.0Hz,J=5.2 Hz), 5.90 (1H, d/= 12.9Hz, overlapped), 5.90 (1H, d= 12.9Hz,
overlapped), 5.685.56 (1H, m), 4.46 (1H, d= 16.9 Hz), 3.82 (1H, d= 16.9 Hz), 3.50
3.34 (2H, m), 3.02.88 (1H, m)2.23 (1H, dddj= 13.1,J=9.1,J=4.3 Hz), 2.1q2.08 (1H,
m), 2.041.85 (2H, m)
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13C NMR(125 MHz, CDg}k : 164.7, 146.3, 145.9, 137.9, 135.8, 135.1, 132.6, 132.3, 129.9,
128.3, 126.4, 123.4, 122.4, 107.1, 102.9, 100.9, 67.8, 63.4, 62.4, 53.6, 42,2H9

5.1.5 3-O-(4-fluorobenzoyl)vittati (VIT17)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl
4-fluorobenzoat

Sumarny vzorec: C,3H,,FNO,
Molekulova hmotnost: 393,41

Obr.33: ~ (i NJz] -0-@-Niorobenzoyl)vittatu (VIT17)

ESIHRMS:
YkT SELSNARYSyiGttye I' odbnImnpH
Yk T S 2 NGHAFQQ B1+HTLIRGE, 1449

hLIiAO1t 2Gt6F@2a0Y
1 % yT1tc o0 I ,8HGImMp Y3IAkYS

NMR:

IH NMR(500 MHz, CD§It: 8.06¢ 7.96 (2H, m), 7.12 7.02 (2H, m), 6.87 (1H, s), 6.76
(1H, d,J= 10.0 Hz), 6.53 (1H, s), 6.04 (1H, didd10.0Hz,J= 5.3Hz,J= 1.1 Hz), 5.90 (1H,
d, overlapJ= 11.0Hz), 5.90 (1H, d, overlaps= 11.0Hz), 5.62; 5.56 (1H, m), 4.45 (1H, d,
= 16.9 Hz), 3.82 (1H, d= 16.9 Hz), 3.48 3.36 (2H, m), 2.94 (1H, ddd= 15.1Hz,J=
9.1Hz,J= 5.9 Hz), 2.23 (1H, dddl= 12.2Hz,J= 9.1Hz,J= 4.3 Hz), 2.16 2.08 (1H, m),
2.02¢ 1.95 (1H, m), 1.91 (1H, ddk 14.4Hz,J= 13.2Hz,J= 4.4 Hz)
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13C NMR(125 MHz, CDgl+: 165.7 (d,J=253.3Hz), 165.0, 146.2, 145.8, 138.0, 134.8,
132.2 (dJ=9.3Hz), 126.5 (dJ=3.0Hz), 126.3, 123.5, 115.3 @5 21.9 Hz), 107.0, 102.8,
100.8, 67.3, 63.4, 62.3, 53.5, 44.24, 44.16, 29.9

5.1.6 3-O-(4-chlorobenzoyl)vittath (VIT18)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl
4-chlorobenzoat

Suméarny vzorec: C,5H,,CINO,
Molekulova hmotnost: 409,87
Obr.34: ~ (i NJz] -O-¢i-blitorotmenzoyl)vittafiu (VIT18)

ESIHRMS:
YkT SELSNARYSyiGttye I' nmMnImMmcH
Yk T OS2 NEAHACINQEM+ET) INGE0, 1154

hLIiAO1t 2Gt 61 @2a80Y
;] * TnImc 00 I[CHEEMno Y3akYf

NMR:
IH NMR(500 MHz, CD§l:7.98cT ®yH O HI I YGE ®bh OHI EZ YEOn M
(1H, s), 6.76 (1H, d=10.0 Hz), 6.53 (1H, s), 6.04 (1H, &k 10.0Hz,J=5.2 Hz), 5.91 (1H,

s), 5.89 (1H, s), 5.68.53 (1H, m), 4.45 (1H, 3 16.9 Hz), 3.82 (1H, d=16.9 Hz), 3.50

3.33 (2H, m), 3.02.87 (1H, m), 2.23 (1H, ddd=13.0Hz,J= 9.2Hz,J=4.3 Hz), 2.13

(1H, ddJ= 14.6Hz,J=4.3 Hz), 2.061.83 @H, m)
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13C NMR(125 MHz, CDgk : 165.1, 146.2, 145.9, 139.2, 137.9, 134.8, 131.0, 128.7, 128.5,
126.3, 123.5, 107.0, 102.8, 100.8, 67.4, 63.4, 62.3, 53.5, 44.2, 44.2, 29.9

5.1.7 3-O-(4-metoxybenzoyl)vittafs (VIT19)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl
4-metoxybenzoat

Sumarny vzorec: C,,H,3NO;
Molekulova hmotnost: 405,45

Obr.35: ~ (i NMz] -0-¢-MEtoxybenzoyl)vittapdu (VIT19)

ESIHRMS:
YkT SELSNAYSyiGttye I' nncImcpn
Yk 1T (S 2 NBHAND[NM+H]) EROG 1649

hLIiAO1t 2Gt 61 @2a0Y
1 2 mMnnXdpc 60 JJCHRImMmM Y3Ik Y

NMR:

H NMR(500 MHz, CDgH: 7.99cT @M O H I I  Ycb.83!(3H, m),. 6.7% IH, d, Do
J=10.0 Hz), 6.53 (1H, s), 6.05 (1H, dd,10.0Hz, J=5.3Hz), 5.90 (1H, d]=10.8Hz,
overlapped), 5.90 (1H, d=10.8Hz, overlapped), 5.6%.55 (1H, m), 4.45 (1H, 37 16.9

Hz), 3.83 (3H, s), 3.82 (1H,J¢,16.9 Hz, overlapped), 3.46 (1H, dd, 13.2, 4.4 Hz), 3.44

3.37 (1H, m), 2.94 (1H, dddi= 13.0Hz,J=9.2Hz,J=5.9 Hz), 2.22 (1H, ddd= 13.0Hz,
J=9.2Hz,J=4.4 Hz), 2.162.09 (1H, m), 2.02..94 (1H, m), 1.90 (1H, tdz 13.8, 4.4 Hz)
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13C NMR(125 MHz, CDgk : 165.7, 163.3, 146.2, 145.8, 138.1, 134.4, 131.6, 126.3, 123.9,
122.7,113.4, 107.0, 102.8,A8, 66.7, 63.4, 62.3, 55.3, 53.5, 44.23, 44.15, 30.0

5.1.8 3-O-(3-bromo-5-nitrobenzoyl)vittat (VIT20)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl 3-bromo-5-
nitrobenzoat

Sumarny vzorec: C,3H;9BrN,O;
Molekulovda hmotnost: 499,32

Obr.36: ~ (i NHz] -0-(-hibmo-G-nitrobenzoyl)vittatu (VIT20)

ESIHRMS:
mzSELISNAYSyiGttye I nddZnpnp
Yk 1T S 2 NBsHABINGCE [M-€HFINIB99,0499

hLIiAO1t 2Gt6F@2a0Y
l] ® <Ttc o0 ' ,8HGhny VY3IAkYS

NMR:

1H NMR(500 MHz, CD@It : 8.748.70 (1H, m), 8.58.50 (1H, m), 8.48.40 (1H, m),
6.88 (LH, s), 6.82 (1H, 8=10.0 Hz), 6.54 (1H, s), 6.05 (1H, dd10.0Hz,J=5.3 Hz),
5.95:5.88 (2H, m), 5.66.60 (1H, m), 4.48 (1H, d=16.9 Hz), 3.84 (1H, d=16.9 Hz),
3.483.38 (2H, m), 2.97 (1H, ddd,= 13.0Hz,J=9.1Hz,J=5.9 Hz), 2.26 (1H, ddd,=
13.0Hz,J=9.1 HzJ=4.3 Hz), 2.242.13 (1H, m), 2.08..91 (2H, m)
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13C NMR(125 MHz, CDgJk : 162.8, 148.7, 146.3, 146.0, 138.2, 137.6, 135.8, 133.5, 130.4,
126.3, 123.2123.0, 122.7, 107.2, 102.8, 100.9, 69.1, 63.2, 62.3, 53.6, 44.2, 44.2, 29.8

5.1.9 3-O-(3,5dimetylbenzoyl)vittati (VIT21)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl 3,5-
dimetylbenzoat

Sumarny vzorec: C,5H,cNO,
Molekulova hmotnost: 403,48
Obr.37: ~ (i NJz] -0- Bdlimetylbenzoyl)vittathu (VIT21)

ESIHRMS:
YkT SELSNRAYSyGttye I' nanImypy
Yk T S 2 NEHAND|[N+H) £105 1856

hLIiAO1t 2Gt6F@2a0Y
1 ® -woXpc 00 ILCHG@EmMAnT Y3IkKYS

NMR:

IH NMR(500 MHz, CD§Hl: 7.60 (2H, s), 7.15 (1H, s), 6.90 (1H, s), 6.75 (14 1).0
Hz), 6.54 (1H, s), 6.05 (1H, d¢,10.0Hz,J=5.2Hz), 5.92 (1H, d=10.7 Hz, overlapped),
5.91 (1H, dJ=10.7 Hz, overlapped), 5.68.56 (1H, m), 4.47 (1H, #16.9 Hz), 3.83 (1H,
d, J=16.9 Hz), 3.543.38 (2H, m), 2.95 (1H, ddd= 13.0Hz,J=9.1Hz,J=5.9Hz), 2.33
(6H, s), 2.23 (1H, ddd=13.0Hz,J=9.1 HzJ=4.4 Hz), 2.1€2.11 (1H, m), 1.99 (1H, ddd,
J=12.3Hz,J=10.4Hz,J=5.9Hz), 1.91 (1H, dd= 13.8, 44 Hz)
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13C NMR(125 MHz, CDgk : 166.4, 146.3, 145.9, 138.1, 137.9, 134.5, 134.4, 130.2, 127.3,
126.4, 123.9, 107.0, 102.9, 100.8, 67.0, 63.4, 62.3, 53.5, 44.3, 44.2, 30.0, 21.1

5.1.10 3-O-(6-chloro-2-fluoro-3-metylbenzoyl)vittat (VIT22)

(35,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl 6-chloro-2-fluoro-
3-metylbenzoat
Sumarny vzorec: C,,H,,CIFNO,
Molekulova hmotnost: 441,88

Obr. 38 ~ (i NXz] -O-@5-blitoro-8-fluoro-3-metylbenzoyl)vittafdu (VIT22)

ESIHRMS:
YkT SELSNARYSyGttye I' nnHIMHHC
Yk T 082 NGiHAGIFN® [M€HEINBA2,1216

hLIiAO1t 2Gt6F@2a0Y
] % o1Zdc 00 ICHEEmMnc Y3aAkY'

NMR:
1H NMR(500 MHz, CD§k : 7.16¢ 7.10 (1H, m), 7.05 (1H, d= 8.3 Hz), 6.85 (1H, s), 6.78
(1H, d,J= 10.0 Hz), 6.49 (1H, s), 6.05 (1H, X 10.0Hz,J=5.3 Hz), 5.9% 5.87 (2H, m),
5.73¢ 5.67 (1H, m), 4.41 (1H, = 16.8 Hz), 3.80 (1H, @ 16.8 Hz), 3.483.36 (2H, m),
2.94 (1H, dddJ= 13.2Hz,J= 9.2Hz,J= 5.9 Hz), 2.2¢ 2.18 (5H, m), 1.98 (1H, ddd=
12.3Hz,J= 10.4Hz,J= 5.9 Hz), 1.90 (1H, td=13.2Hz,J=4.2 Hz)
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13C NMR(125.7 MHz, CD®I { Y Mc o UA 352.0vHz) 10§.2, MRE 137.9, 135.4,
132.8 (dJ= 6.1 Hz), 129.2, 126.3, 184d,J= 3.9 Hz), 124.2 (d= 17.3 Hz), 122.9, 122.0
(d,J=21.5 Hz), 107.0, 102.8, 100.8, 68.6, 63.2, 62.3, 53.5, 44.3, 44.2, 29.7, 14.3.A,
Hz).

5.1.11 3-0-(2,3difluoro-4-metylbenzoyl)vittath (VIT23)

(3S5,4aS,5R,11bR)-4,4a-dihydro-3H,6H-5,11b-etano[1,3]dioxolo[4,5-j]fenantridin-3-yl 2,3-difluoro-4-
metylbenzodat

Sumarny vzorec: C,,H,;F,NO,
Molekulovd hmotnost: 425,43

Obr.39: ~ (i NJz] -0-@ Rdifluawo-4-metylbenzoyl)vittatdu (VIT23)

ESIHRMS:
YkT SELSNAYSyGttye I' nHcImMpmcC
Yk T 082 NSAHARNDEM+E])INGR6,1511

hLIiAO1t 2Gt6F@2a0Y
] % TcZnc 00 I[CHEEmMMA Y3aAkY'

NMR:

IH NMR(500 MHz, CD§H : 7.53 (1H, dddJ= 8.3Hz,J= 6.4Hz,J= 2.2 Hz), 6.98 6.91
(1H, m), 6.86 (1H, s), 6.76 (1H,d,10.0 Hz), 6.52 (1H, s), 6.06 (1H,Xd10.0Hz,J= 5.3
Hz), 5.90 (1H, d, overlap= 11.2 Hz), 5.90 (1H, d, overldps 11.2 Hz), 5.68 5.57 (1H,
m), 4.45 (1H, dJ= 16.8 Hz), 3.81 (1H, & 16.8 Hz), 3.503.36 (2H, m), 2.94 (1H, ddd,
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= 12.5Hz,J= 9.1Hz,J= 5.9 Hz), 2.32 (3H, d= 2.2 HY, 2.23 (1H, ddd)= 13.1Hz,J=
9.1Hz,J= 4.3 Hz), 2.1 2.09 (1H, m), 1.98 (1H, ddgs 12.5Hz,J= 10.5Hz,J= 5.9 Hz),
1.91 (1H, ddd)= 14.1, 13.1, 4.3 Hz).

13C NMR(125 MHz, CDgl : 163.0, 150.6 (dd)= 262.4Hz,J= 14.4Hz), 149.6 (dd]=
247.3Hz,J= 13.0Hz), 146.2, 145.9, 137.9, 134.9, 132.3)6d14.4Hz), 126.2, 125.7 (d=
4.2Hz), 125.64, 125.1 (dd= 4.2Hz,J= 3.7Hz), 123.4, 118.1 (d= 6.9Hz), 107.0, 102.8,
100.8, 67.7, 63.4, 62.3, 53.5, 2429.8, 14.7 (dd]= 3.7Hz,J= 2.0Hz)

~ A

52 Ul Oy248U0 NBI 1 O0AN
t NB TA8GSyAS el Oy280A NBF{1OAN 062fA VYI

LINA LINF Sy e OK RSNAGH 120 LRRUI dz@SRSYSKz2 @1 2N

«, T HOL A UEA 6B HHIT

"IUHD T UETIL HETT T OTH E 1T R
bt at SRYS o2t @eLRENGlIYyL &aldzizéyt LISNDS
6¢l oapWPa RUI @1 2 NOIF Y
ILHT T

T T8IWIL Ha (1 TTI "HHU Bl H,,I T "I,:I”II,.iT—'lel”l'O

¢ 0d20t SNDOSylGdzt tyl @eUlF Oy2 a0 MuWNALINI gSyée OK RSNR O

I Ot | o . = &7 dzi

] JiT28 RSNABH Gviatng Cng) 580"
- _ (mg) (%)
VIT13 300Syiz2et gAdGdal| 1580 | 21,30 | 97,50
VIT14 302FdzNp et O @A GG]| 31,00 | 41,00 | 98,21
VIT15 30(3FdzNpef o@A (G| 31,90 | 3890 | 90,55
VIT16 3030 NRY206Syl 2&8f 0| 3040 | 47,60 | 93,51
VIT17 30(4Ft dz2NR oSyl 2&f| 31,70 | 42,20 | 91,81
VIT18 30(40Kt 2NR o6 Syl 2&f| 3060 | 46,20 | 99,94
VIT19 304YSi2E@0Syl 2&t| 31,40 | 46,00 | 98,03
VIT20 3-O(3-bromo5y A i NP0 Syl 2& 21,10 | 2540 | 65,41
VIT21 30(35RAYSGetf oSyl 28 21,00 | 21,70 | 69,49
VIT22 |3-O(6-chloro2-fluoro-3-YSG et 6 Sy 1| 20,70 | 22,40 66,44
VIT23 3-0(2,3difluoro-4-YSi et 6 Sy1 2| 21,80 | 29,60 | 86,59
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Title of diploma thesis: Derivatives of Amaryllidaceae alkaloid vittatine as potential drugs

Haemantamine type Amaryllidaceae alkaloids are characterized ibteresting
biological activityThis group also includeskaloidvittatine with antitumor, antibacterial
antifungaland antimalariakffects. Although vittine does not inhibit cholinesterases, its
derivatives have shown promisinagtivity against butyrylcholinesterase, which is one
of the targets ofpotential drugsin the treatment of Alzheimer's disease.

Another series ofsemisyntheticvittatine derivatives was prepared in order to
examine their biologicadctivity. Reactios with acyl chlorides gave 11 aromatic esters.
Identification of the prepared substances was performed by ESI HRMS, NMR and optical
rotation measurements.

The derivatives were tested for inhibitory activity against human cholinesterases.
The results showhiat the substances were not active agaimstetylcholinesterasebut
almost allof them inhibited butyrylcholinesteraseThe most active was-G-(6-chloro-2-
fluoro-3-methylbenzoyl)vittatie with an 1Go valuen ®H ¢ 3paddh OO2NRAYy 3
calculated vale of logBBhis derivativecan be easily transmitted through HEB and has
the potential to act in the CNS.

The cytotoxicity of the prepared substances was also determined. It was tested
vitro on 9 tumor and onaon-tumor cell line. Only the ®-(3,5dimethylbenzoyl)vittatie
showed moderate cytotoxic activity against HT 29 colorectal adenocarcinoma cells. None

of the tested derivatives reduced the viability of healthy cells (NABRC

Keywords: Amaryllidaceaealkaloids vitatine, RS NRA @I G A @S a s LET KSAY

butyrylcholinesterasegytotoxicity
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