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haemanK | YAy dz yI [pMYy Y&ON fevYF2yY

Tabuka2@ 02 G2EAQO1t F1GAGBAGE KI SYI yIi KfF SnAlYRIZ NB O e
0 dzy S 6ty e YOMNTOd6T?

dy S8y Haemanthamin
IGo6 >a v
Jurkat HZnNn §
MOLTF4 M2ZH B
A549 MXZn B
HT-29 HZNn B
PANG1 HZpP b
A2780 HZH B
HelLa HZM b
MCF7 M2Z0 b
SAOL HX0 b
MRC5 HZpP b

5f{S @éilrokw20mKIi SYF yiKFEYAY | 2SK2 LInjNodz yé

~

St A0S TFHaNYlF S Geatf SRinaNadpivakéldidr YBE2E AV E § dzf §
odhaemathamini2 Rf A Odz2ISNR.R A2 N2 @S ¥ drd LIAfGbZBNTDENDXy
skupinuh 6 N3 5),880e 1+ 11t GSYSTbuRd3By2dz 1 dASAGdz o

hoNI FSANBOYH YN & Nzl (1)iz2Ngnbekiiu® Y I y G KI YAy dz 6
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Tabulka 3/ & (i 2 (i aKEWaO A& 0 NI oydeyOKEy e OK f AYyANSD® | 2Ry 2( @
1G> &Y
. dzy’ S 6 y 1| Haemanthamin | Haemanthidin | Ambellin
A549 4,550,6 40 Nz ImMnn
OE21 6,850,7 02T BK |yczZn
Hs683 7,050,3 no b ImMnn
U373 7,750,5 0O2ZY b ImMnn
SKMEL 8,550,2 nZH b ImMnn
B16F10 6,850,2 0O2ZM B ImMnn
CEM H2Z14E5 n. n.
K562 ozn b n. n.
G361 02T B n. n.
BJ HZT B n. n.
n.cy SYSnjSy 2
Tabulka& &1 ylY T {1NIGS] o0dAaSEe2B80K f AYNN dzOSRSyé
Zkratka Vel yIyY Zkratka Vel yIY
. R ) YSYIt20dzyS6Y
Jurkat 1 dzi y N fiysnizdy8 Y| A549 Carcinom
MOLT4 || {dziyN fe&Y¥206f OE21 karcinom@ N Oy dz
A549 karcinom plic Hs683 FyFLXFadgaAo] e
HT-29 12t2NB1aGtf yN U373 AR&a1é& 3IfA20
PANGL SLAUKSE2ARYN SKMEL melanom
parkreatu
A2780 1FNOAYy2Y @I { B16F10 Y& ON YStly
HeLa | RSy 21| NDAY2Y CEM llldm{{d\N?ZOfl'é
f SaeeS
MCF7 adenokarcinom prsu K562 OKNRYAOlt YeéS|
SAOS osteosarkom G361 Yt ATy N YSf
NSyt R2NRB @t 0odzyS NSyt R2NB @t 0dzy S
MRG5 L AOYN f ARA&T1¢ BJ Y2NXtE f YN f AR
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3.3.4.2 L y K A &tivita yrpti AChE a BUChE
Acetylcholin (ACl2 S YSRAIPpAZRD N1 @6 NB vy S dzNRLINY F@GXY A G S

dz6 Sy N | RFEtf ON  § 23y1A20 A FYSNIZNEFYWA/R dXSt G 2 NJ NI 3 dz
YSAdZNBUNI yaYAGSNROS deaidsSyeo !/ K 2SS a@®AGSHAT z
acholinu 2 Y2 ON  Sofidimace¢tgiransferasy. | f  RAyl G2K232 Syl &vyd
pnjlilz 01 21 Sy NatvofidxtE y 4 T v I By FNOE $ BACHNBIGERe
Y21 1dz &a2dz0A &N &6 QB2YISAGYNSNEHY Nz6 EENIE G ST F 0o | ] ¢
FYet 2ARYNDRA 40 YEt 2ARYN KeLRGST I KfeDydeOK?2 @Bnj:
2y SY20y8 NI Rsye Syl evyad | O0SietOK2tAySaiGsSNT ae
0. dz/ K9U0X (10SNBEYAECG@®E K EY NS | F tkRISK2 RS 0K §2 0
odbodzNd BIOPNSy T &8 yYe 282dz aOKRLI S NKORNREEFSB T (
molekul za sekundti.

Kterapi AD € SK1 éY | &0nSRyYNY nhitodzAghEtYd £256 S3RNIXO N ¢
AYKAOK2E NB/ESS (5RRHTE N LINSOK2R R2 (SAFeOK &0t RA

Vaz2dze ay2aiGA 2SRAYyez6Stt SRAO | & jetgdigidarhivkg OISt 1St
{GFYRFENRYS &S LINEP LRNRIY! Ot yN §O6AIGIZA 120SSRWM 2 ( f
LINjSRa G @dz2 NI YBY @3Nl Qa2 dnjSoy2dz LINE @gegz2ftt yN
12y OSyidiNI OAZX (3GSNY TLA&20N pr: AYKAOASGYN STS

Vroce 2002 bylgrovedena studie na schopnost inhibid€hEu NA T yIefQK- f 2 A R4
z6 St SRA ! YlhodENafkigsisGabsthafin vi S 2 a0 dBMOA> a2 't KmInT
FOIS.LYKADRAO Y WA (BA WBRYBUZAYAYS FE1FE2AR 3Ll yidK
hodnota bylaR2 1 2 Y OS 506$@ON e LvImn p ndedeqdi | F SOURY
AYKAOAGYN LRGSYOAlL ¢

bl YIFGSRNS FINVaDOSYAixPRBO ORYIN YR @ASAGI 4
IS &LISOATAKecBKL peuBoNaiziésizcv. Dutch Master. Zf { I f 2A RA 2 LJ
JLEFYGKEYAY R2at Kt ySageispo>¥ansS a0 NIKr 1K 2R YIRdiM g
LINPGA . dzZ K9 o0efl yS2get>dd a2iNYd Dhn dg yi NDA XS (§
TFTGNY y@RRYII XY eé OKani K 2BRY2SG 1 OK2f NNB&EZ S MIST  dzf
1Gso6 > al 500,
3.3.4.3 Inhibice GSK |

Df @1 23Sy aeéy@ski)asS] WodiRe LinfjNG2Yyée Syileéey a
SELINB&S @ Y21 1dz I 28 aLRaSy & njl R2dz ySdzNRf 2
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HuntingtonovaDK2 N2 o | RIf ON Yy SHENRRSESISNBANA @A M N QR
T LINZ & ( njS R-p &amplkdjeADH{ Yi @2 njN vy S dZ2Nap2yQ) Kitk/igdy § NJiz6 | |

0 @2 NDaktivitaiGSKI 4 S*d AeYON 2 ARYN LX I 1& A ySdz2NRy!t f )
nadmS Ny S dz@Af dzed BY Yy Ndz &G IDBS ALBOK OO0 yBAUMNR y IS §
&YNIA LINR &-thefybBagpaiOli i@ Novb &5 ! . NB OS LI 2 NA

Vaz2dz6l ayS R206S SEA&(d22S BRIV IAAIS ARYIEPNRA (! 251
poruchu. Mezi inhibitory GSK if T S Rf S €t AGSNI GdzZNE T I njl RAG &
RSNA G Ge GKAFT 2f ARAYRA2Ydzz LI dzZf2yes YIfSAY
al t 1t 2ARe Al 2h0huB"PRIYESE IS Yizohpad] esOKRBHND RNAK St SS RA
Amaryllidacea®.

VN} YOA okud2®8 Byl provedescreeningAAl £ 1 f 2AR& aS T YS)
AYKAOAGY NGSK) iiTalddkab dabraddiesvibra® | f 1 f 2ARe KI SYI y ik
al NA y Ay 2 Olfagnanthinin 1[Qdzd +YININDnRidizi 62,4 5 ,186).V Tabulce 5je
AN OWHyaR YA ySYS 020 2SS Ff1lf 2ARS&KR2BH BN 2HAYI2]
yS2t SLIN AYKAOAOA

Tabulka5: Screeninggé 6 NI y & OK prdjejich cRopriest inhibovat GSK®™

Alkaloid GSKoi &z A|GSKol sl>/a
Haemanthamin pHZN B n.
Haemanthidin 00X/ §H n.

Ambellin oy xn p n.

Krinin opZc § n.

Masonin ccxn b HT2ZY M §p

FY® I ySYSnSy?2

3.3.4.4 Inhibice POP

t NBfef2@gt 2ftA32LISLIARITE o6thto 2SS Oed2a2f
YFHILBLIWGIARE yI 12y0OA 26al Kdz2NON yI (I Nb2E&&qd
substance P athyrotropiqdz@d2 f z dzZ2 NON K2 NX2y &z (0SNB &S L}2R]
¢ced2 yYSdzNRPLISLIIARE 24&2dz {12y3yYASH A RD&/ INSBES TifGHZR I 2N dat
LISLIG A Re LIAY2E®)2 dzt WaNE OKf A i NINPRS aJl2nmadbd N&/dzi N |
T L2a2aSye R2 YSdINBRSISYSNI 6ABYyNOK OK2NRoO 1t @)
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inhibitory POP2 a2 dz &Af yt, || yildzRINSOY SAVGGMA ¥ 2 RE A REE Y L2 RL
yiaiaNRr2SY ®LinjA £ S606S 15

vazdzl ay2aiGA a8 LI2dzONGt FSy2ftAadleée Tl g2y
ol 21 | f(ScutePakic? baicalengisz6 S f Gamiaceagj 12 &aGF yRFNR AYyKAOA
B-21FfAYy LINSR I 0 agukirddidsouOnn Saglpkon DajkalddyiNi SNE 2 S
fALRTFAEYS2OND® .2 1ltSAYy ytatSRyS @aiddzlzS R
ag2ftysS LINSOKIT N KSYI (i2tSFAGSF2 & MAO| FHz BI B S Nhzd
inhibuje POP'.

LYKAOAGYN tLRtiSy®Oht ¢ WEB6S8Yy A dz yStodulSNE OK |
Narcissus sppP b S2f SLION Ay KINE A 6 i N WlakabklBriar&nfatuing € |
(h 6 NI 6) $hbdnotou IGed > a & pbH ®p LMEAOAOS tht KFSYFYGKEFY
GO >av N pnan

H3C.

(0]

HsC-

h 6 NI T Sriiktua narcimatulin®i

3.3.45 ! y i A LINE akt®vita Bderhayithaminu

alftt NAS 2SS LINITAGEHNYN AYyFS{OS LISyt OSy!
K2NB 61 dzd WSRyt,1aSNB 2 yI& ¥ 2 0 ABodildNgs 2L0S (IMP RRIKHZK |
Plasmodiura | GSNB Y2K2dz AYTA| 20 G R faBfammRRNSHzK/ES 246 |
ySesl ;PiiaON 28

¢Syid2 LINWB21 2S5 yI Yy2K2 LRdJdZONGlIyeOK f S6AC
neud (i hiedatl geyoNgRSiE1e & | yGAYEFEFNRAOL2dz F1GADBAG2c

{lrY2Gyeée KISVYHIVHIKIZFIYyaB&ERAA T NRB1dz wamn |y
Plasmodium falciparun(ky) (IGo I' H Z H ¢ ¥ drypanbsom@ Hriicei rhodesiense

(IGo=MEZcH® xav
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t NjSR yl&ybgld pkoyedenastuRA S & ONE SY LINRT {2dzYlF G |y
u haemanthamiru, krininu a6-hydroxyhaemanthamim LIN2 G A’ R @S Plsmddivnd y 4 Y
falciparun® O Raichldrodtén (T9.96) NBT A& i Sy dy NY yI OKf 2NR OKAYy

UWWSRSYS IE1lf2AREEEODR RIBALIBER WE mPS ma d p
galli20rte FYGAYlIdS$XROL SHA - gabulkgad dbetb BB 3 8 A Oy !
oefe O RIPIIOK Wit & % (842 d tApaiiidaede |byklIA v
6-hydroxytaemanthamin stanoverjakoy S2§ 6 Ay y S2 ON LINRodnbty IGY SY A ¢
(Tabulka7)>~.

Tabulka6Y ! YOGAYFEFNROLYH F1PAGAGE (Sad20F yedK |t

Alkaloid Tk P. falciparum(T996) | P. falciparum(Ky)
inhibicev % inhibice v%
Haemanthamin 5 94,63 96,99
1 65,77 68,07
0,2 46,31 51,81
0,04 30,87 31,93
6-Hydroxyhaemanthamin| 5 91,89 95,24
1 67,60 80,95
0,2 46,54 64,76
0,04 39,86 11,43
Krinin 5 73,75 74,28
1 44,63 63,81
0,2 36,56 41,90
0,04 26,49 17,14

Tabulka7: Hodnoty IG G S & (i 2 @1 y & O Wlasmbdjum faRipari@ v I

1Go(K &)
P. falciparum(T9.96) | P. falciparum(Ky)
Haemanthamin 0,703 0,433
6-Hydroxyhaemanthamin 0,348 0,352
Krinin 2,110 1,650
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335 5 f ON 0A2ft23A01t FT1OGAGAGE KISYFYyUuKFYAydz
3351 ! YOAYA{INROAYEYN 1GAGAG!
bl YI FSMHNS OSdzii A O Sologie2 iNIRYOAS] @ nlmp St &l
FYGAYAINROAYEYN FLGAGAGE 1 FEPTE2ARA LI GnjNO
aST A at2a86%ghaye YKISYl{iKy®¥AYA GRRita hopABY N
proti C.albicans C.dubliniensissMIG =p M Hy / mL a protiL.elongiosporus hodnotou
MIGo I'  H pyc/ mk.V Tabulce 8 jsou shrnuty hodnoty Migy pro Rl € ON £ 1 I f 2
KESYlIyiKHOY¥AYI2NAS/ AY 2 ISK2aS (leL3NE BRFBINMSEH (§ DOt
ySa2ft SLION FYUiAYAINROALTYN |1 0GADAGdz

Tabulka8: Invitrol YGAYA{NROAL YN g6AYS] Al 2ft20LyeéeldK |

AN YLRTAGAGYNY + IR YyS3AFGABYNY o6 1G§SNANY
MIGk aC/ oOox3IKY][ UL MIG6 k¥ I K Y [
c.a’ C.al® C.a2® c.d c.o L.e° E.cd [s.a
Haemanthamin | - - 512 - - - 512 - - - 256
Haemanthidin - - - - - - 512 - - - 512
Ambellin - - [s12 | - [s12| - [m12 ] - - - [ 512
Krinin - - [s12 | - [s12| - [B12 | - [8B512 | - [256 |512
Lykorin 64 | 512 | 128 [ 512 | 256 | 512 | 32 [ 256 | 512 | 512 | 64 | 256

*MIGo-YAYAYHEYN AYKAOASWANY AYZ Vi VY iTINEYyCBASOARBSH N 1AW NS v
(vl G aAY1p@KYx3 k Y[ T @ 0J)ClalCaNdidyadicanlyg &inyiy RE&I XY Y
2¢R2t Yy N Reé GXd -Chhdida Miblniénsi<. g. - Candida glabratal. e. - Lodderomyces
elongiosporusE. c. - Escherichia coli, 9. - Staphylococcus aureu# - kmen typu, B¢ klinicky

Al 2t 201yS

aA|INR2NBlIyAayYe | (dz GAGFS6YN YSRALF oefe @
aaN)} YYS3IlILGABYN o 1GSNAS | fARa1S LI G23Syy)
Staphylococcus auredsTCC 2592Fscherichiacoli ¢ / / Hp dHH | 2SRSYy (1YSy

typu Candida albican®\TCC 10322 pSié {1t Ay A Ol é OK :1QJhiEcangl] 2 @& OK

C.albicans2, C. dubliniensj<C. glabrataa Lodderomyces elongiosporas

3.3.5.2 Antivirovt | {1 GA QA G

I yS1TGSNREOKST SRAT2XRART tf ARIF OSI Snhiodat || LINZ °
NB LI A | I OAimudokidfitiencé 4 RHAY) i8 virod %S2YSy Il  (zjita | 1 A€
ut @81 2NAYdzZ K2Y2f 81 2NAyYydzZ GNRAELKI SRNAYydzz |8
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PR PRy

Alkaloidybyly AT 2f 281 yS 1T NATyeOrk RNEESKRISONES ¢
invitro na inhibici HIM1  NA & G dz y I f A R& 18S( 20(d2yESAGO/AS] | £ AGyBAEAL  al¢
VY SAYTAL120 yeOK odzz % OK (i KBYRONY 280€ © Kali & yol 2 NL.
t NPGADBANROS | 1iABAGE o&f &l &GS 2 o8y @S NilSyENI SN
vLISOYS FHT A o6wecov yaSRARAISNIE (A WESIOBAbldzyBSPS i njSy

Sradyt YN Kar$yHzy GlK Rt DNOK 2 $ TaoabkeSR &gyz2 O
ySa2i | RNYRPBERONGe 1t 1 1t t&12NAy®

Tabulka9:/ 8 ( 2 (1 2y ANANS GIINE GANR G A GISESAARGA Y1 & HE1Ff2AR

Alkaloid TG > IR Y IDspd > I K Y IDs00 > K Y The'
Haemanthamin 1,00 0,80 - 1,30
Haemanthidin 1,00 - - -

Lykorin 0,75 0,40 0,40 1,90
Homolykorin 12,80 7,30 - 1,80

NYOSOKye& K2Ry2i(@& 2&a2dz LINAYSNE geaftSR1 A4 LISGA ySit g
"TGoda S ailil y20At & 6LRIVIREON RAY2 FSK2 AY {1 2NLIR2 NI 6yNK2 S
UNB SiyRa 0 SY |y Aidyhdmolyl® NE y dz> O M Ttese LJ2 dzOA i

dstanoveno RT testem

Tho= 1D/ TGo

34 . A2t 23A01t F1GABAGE RSNAGHGA KIFESYIYGKEYAYc
U haemanthaminw & f I 1 2 A Qi2Sty2 3 AGK] M@ dtbtbyl(i@ht@ Alkial b
@& dzOA (N LINNE dA.Jig SNA @t ( 42 G0 S6 @ YN yEIm N ISNEZ S SO 2
To by mohlo@dSaidi 1 dzZyl RYSYyN NERIK®2 2IONRJIGAYY YRPKNR OIS K &
523adzR o0ef2 LINRIT 12dzYty2 yS12tA] oNSAflgy édXKa RSN
yS12tA1F NATfylOKN 6dzy S6y é OK
+él1dzy 2S5 Rt S AD kdy&ms@novujghly KA ® ddRgaN  IRISINA Ot
proti AChE a BuChth S2 SRyt poiiZé o Btovtagtnasti, alel I 2NIFE GH SO | 1 G AL

FYGAYBIONRLAONBIG 21T 2+ € YN Y GIAVFA AR ENBNO AL | v

Ne T F6tG1dz NREldz Hamdp ORE(E Lyrod M) 2y8 yh { ATl
haemanthaminu nebo dihydrohaemanit YA ydzz {1 GSNB YI 2N T vyt &t SF
Vv rumenu™.
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341 LYKAOAGY NRSNRIN BAG KI SYF YGKEYAYdz LINRGA !/ K¢
b I YIFEGSRNS FIENXYIFOSdziAO1S o2GlyAaie oefeé
haemanthaminuRN{1 & 2S8SK2 Nartigs® pskddéhérdiséok. Diitch Mster.
t NjNLINI @I RSNA Gt (&2 NBFBNVI A RE EIONY ¢t GyiKaboidna | O @
Amaryllidaceae. LkNR Yy 2814820 S RASILRAY dzZRT 1 2 dzodk YRAGA 6y )
OK2f AySadGSNITtYs IfS 2SKENA@@gTe: @IoFs el a5t KSN
aktivity proti AChE BUChE**® + (S(2 &2 dzR AeatélAl NDJEFROR S| NE
ddzo a0 AGdzSyGé& 06540 SNEezistrukigrdud akviod.a G | y2 Sy N D1
| & LJ2 njhaBrhagittiminudzY 2 Oy A f 2 LInjA LINI A ( RERWGI OKBY D
28K2 @2ftyS KeéRN®BEe 12 P52 dasi$agrgyest e g 1T Na1t ye |
s2 RLIZ @NWRONYA hoyNISIRINBRRR BBe f 2 0t &1 dzLIAYLl o6&t Gl
adzoaGAGd2 Ol yevYA DISWAN12&t ORLZ BNREne h@MWNDE.SBad SN
eiSO0S1T OOSOK NBI|1ON @8 dOSOK LINLI R K

I+
(0p))
O«

RCOOCOR
N
| N
P
1 1a: R= Ac
1b: R= COCH2CH3
1c: R= COCH(CHj,),
1d: R= CO(CH2)3CH3
1e: R= CH(CH,),CH,4
1f: R= CO(CH2)2CH3
1g: R= COC4H;
hoNIAtSHNLING G | f AFIGAOl e K’ RSNA G GA KISYI yiK

26



OMe

\\\\\ > OH RCOCI, DMAP
<O : —_—
W N
0 N |
=
1 R,
R4 Rj
R=
(0]
1h: R1= H, R2= CI, R3= H
1i: Ry=H, R,=Br, R;=H
1j: Ry= Me, R,= H, R;=H
1k: R4= H, R,= OMe, R;= H
1m: R;= H, R,= H, R;= NO,
hoNIEtSHNLING G | NRYLEGAOl e O IRENA Ot 1A KI SYI YK

t N2 a0GdzRAdZY AYKAOAGYN | 0@ DA ILBINRPR SWHPS vipN
I OSiGéetft OK2ft AySaiGSNIT I fARA] SKBBAKILHANIRIRAK 240 K ly /SK
(hBuChE)b S2 I 12fOA FY K A 6 A (i 2 NB-(4KitrobeiiZDyIha@emdnihamim @m) a
11-O-(2-methylbenzoylhaemanthamin {jo = 2 0 | @& Nyl SdzaY\w {RN®2Yd2 £ + NI/ N
IGo (Tabulkal00 @ 5 S NA @t (i 11608Henz@yitizeraantiamicg@)] 1t &y NOSy 2 d:
GO6AYY 2d0G nHapn/I nx ap bpESINBOLAHmiethylbenzoylhaemanthamin L)
gelli 20l f YySaSt STGABYN LINRPYFMINE YRR NIFHNS OFK
(1Go=18,2EMZ 0 ®x a 0

o8 asS f(LPNRT RHAIVSEK! A RKRAIFAOR. dZZ7 K9 y2FéYA &
alkaloidy takbyla provedena docking studi&S Ryt aS 2 @éllR2 602 02dz ai dz
1 LAaz20 Ok tzalppCoNxYia Ay SSHILWS NON 1 (| Maktivedsit 2 dZD(NMiliz] |
S YILNN]IEFR LINEB ARSYGATALFOA &LINY gyéeoOK LRI
GFy208SyN aNtBgankfy G SNF { OS LINRGSAY

+eaf SR1& 2SRyzif DAY BFNNADS (43 ysBl NRSY

x

Qx

shrnuty vTabuke 10.
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Tabulka 10: = & 3 f SR BA O3 DK | | (1 ADE R S NILIBB@sNandkK &
(la1m)®

{f 2dz6 ShAChEIGE { 9a® |9AChE |[hBuChElgr { 9 a?
1 1 pnn n. 1 pnn
la 1 pnn n. 1 pnn
1b Y pnan <0,9 notTZn B (¢
1c 1 pnn <04 HNnozZn §{
1d I pnan n. T pnan
le 1 pnn <0,5 HTOXZN1 B N
1f I pnan <0,3 MONnZn B H
19 HdonZn p 0,02 pPZy B N2
1h ypzm 5 ¢ 09 YNZH B M
1i MMHZXZAO B 1,1 MHGZN B H
1j MyZH B M 04 cXc b MZ
1k My nzZn 0,4 755 MHZDp
1m MnZT B M 34,0 1 pnn

galanthamin MZT B n3 249 NHZ0 B M

Y2y OSydNI OS at2dzSyiye LRGnSHYI KRRYAYNOS8H Ndzl LIN
FSEMu il njN yéﬂzxéfgéK YSnSyNz T yAOKO 1+FORS &S LINR
Y St S1TUADRN/ KYREB NE y 2 ON 5BhAChE IGLI2 YSNI K. dz/ K9 L/

342 t NEGAYt R2ZNR @Gt 1 UGAGAGI RSNR@GHGA KISYlFyukt

Ual Y2y SK2 hdemdnthanbuorRedz | T @ATOMISYitdzY 2 MEB & |
aktivita®

Ve studii zoku 2015 sNBE F SNHz2S 2 I Yy i ARINREARAYSRI APNeé DK
KFESYlFYGIKFYAyYydzt AR2TUAY 6YiRRRBNR @& WN2780dzKakcingme ¥ f Ay
g 2 S 63MI37% karcinom plic T47D ¢ karcinom prsi, WiDr¢ 1 F NOAY 2Y). GNI 6y
w2 BYWBIPLINBT Sy 20t ye yS{1GiSNB @ktiitbuk®@ 6 \dETSH] ad N
Tabulka11)®.
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2: R=Ac

3: R= COC;sH,4N
4: R= p-BrC¢H,CO
5: R= COCH(CH;),

hoNYItSHNLING G

Tabulka 11: In vitro I YOALINRE AFSNI GA DY N Yy HREBNPG Mz | + YLINE {

NH;OHCI/
CH3C02Na

HO
\

RSNA gR-i2® KI SYI yiKF YAyYdz

uLnjNa f dzOy 8K RSNA Gt G4

a 2 t { hndftpost A2780 SW1573 T47-D WiDr
1 301 nzcy HXM B NZYT MZH B
2 343 X MAN X M X M X MAN
3 406 HTZH RH®MZp {FTHZO0O {CO0XZ0 {
4 484 MBI M HMXZ® [NCXIM [fOHZY |
5 383 X MnN X MAN X MAN X MnN
6 275 X MnN X MAN X MAN X MnN
7 299 X MnNn X MnN X MN X MnNn
8 299 MZpP Bl HZT B NZN B O0OZpP B
9 314 00 2H opZM EFTYyZC fCcTZn |
10 301 omMZn HpXy X MANJpyZd
11 461 X MnN X MAN X  MAN X MnN
12 317 HT ZH HHZn § %100 X M

4l 2Ry 208

29
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t 2NROYHYN FyGALNRE ATSNI 6y Nnadmantifadihuy1] &  LInjN
haemanthidinul3, vittatinu 14 a 1:hydroxyvittatinul5dz] I | dz2 S5 2profaktié  SOA (¢
LInjfNG2Yy2aid YS (-Kpdus Bylirozyldvolskupividuna /G11® t NB L2 NR Gy #
&f 2hdoONN 108 Tabulkal2. ¢ @ i2 &1 dzZiSB Y SRSy & e IR REIRT P2 dz R
BLNATHYN YSE1iDATIYANOK dZR SNREE § O A i 2-68Ziprorakddte y S O
hRAGNI YSYN YSGKaRSYRNBYS af dammoyde &S @ur6isda v
A1dZLAYE 28 dF | skaldidubas OR ¥ i K BB NIEA | G SNE Y4
hydroxylovou skupinun@&c = Y& OS LJ2 @ @etnghthgmini®™: | {1 G A Sy N

é

hoNIIOS1{ G NHzl G dzZNy N @1 2 NDS geoNlIyeOK (S®iz20l ye

Tabulkal2: Invitrol Y0 A LINRf A FSNI (A Oy NR 2 N& @&BWcie NRPIKH & ¥ Nt
Ft£1F1%2ARA

aztt N A2780 SW1573 T47D WiDr
hmotnost
HaemanthaminX) 301 nxcy HXM HNZYT MZH B§
Haemanthidin 13) 317 MZpPp BHBHZN HMXEZYy HHZT §
Vittatin (14) 271 X M| X MOl X MA| X MAN
11-Hydroxyvittatin {5) 287 HMZA ([MCXZd [MHZpP |HMZM
Al 2Ry 208 248Bko NIWSREYIS VKA DASGYN Rt @110

bSeil2NYl gS20N geat SR &

Haemanthamin a haemanthidjgoutedya t A 0 y é Y A

30
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343 I yUAYLFEFNROTY F1OADBAGE RSNAGHGA KFESYlFYyGiKI
+&l 1dzyY LINB{Ut T | Yy 6y 2@8 | ¥il M) & dzy& O {(ihjge

h- SYF yiKFYAY 2 OngaktBamiitud, Liikrantidind2 a 11-hydroxyvittatinu 3.

VOO N} Maa2dz LINE &aNROYt YN dz@SRSYS &0 NHz GdzNE K

GSadz20tye yI |y @A4HRdsmhodiNdaCipaeun?. | { G A OA G dz

z, A X a7

13. Transformaceyyly provedenyna hydroxylo§ & | dzLJALY Seboyhk dvojs @K1
vkruhuDz@S G ON 6B EX SY &alGdzRAIF 2S2A0K gt 2K @ |y
oefl 1QIydAadlriAgyS 1T Nalt yOil 2SS & 9kysdiRd F/AK&IRA
p-vinylbenzoovouvznikl LINR Rdz] 2 @I ¥ (RENWEIt ¥t GSNXYAYL YN O
| eRNRE&f 20t &ldzLAAyYyl oeftl GF1S |Oet20tyl ySiz
I 203§ SNB2St S1GNERy A O|pbiobenadyllisabiityhd a akwlbylchdoyid), | 2 G & f
GNYO o&fée 1 N&j!t y&17d2 R LIPAG N RaBNhNMEn/sNd SNEo et T Na
2SRSY LINRRdZlG @ R26NBY @eéeiSO] dzz20 pxidader o &t
KERNRE&f20S aldzAye 98 RRERGARIBENONW2YS&a2¢g!
al LINI O2 @b yiydrdxylamy K& RN2 OKf 2 N&A R Soxirlu 1688'@ O “IIBR O 2 G|y
haemanthamintHCII | NB Ff dzEy NOK LJ2 RY:N y]Si1S Ap(iss] &8 f 228 | R/S N2
FLR2KEFESYFYGUlFYAYy®d ¢ G2 B8P &JIBLEWARNEK S¥S  @e so]eetildze
y I LInjN EfichaRs afmazonifa P2 f e KERNRE&f 2 AL gBf IAf Ppe@a Sy WY N
sBBg&. Reakcdaemanthaminus H,O; poskytla2 R L2 GNRER RO [ é1B. R S NA gt

a2RATFALI OA Y I na RES2 yeBmanbaniing $zeKt I gy Sy I £ S1
vOd N} 2] dz2 RNR2 ISyl O0S | ONRB Yl O%3 a@BR{ &2LINI OR NI |
haemanthaminu s N-bromacetamidem LJ2 Rf S LJdzo f A 1 2@l yé OK LJ2
halogenamidaéf @1 y A { f | BO24BREBPA VIS @O 1 GFEid2 NBI10S
L2 RYNY S 12 T INENpolra@enppdukil 9.
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6 OMe

h o NI TLSfukturyt € | F KBRS RAY G K I X f NBZP GyfizRBANEham (1),
haemanthidin(2), 11-hydroxyvittatin @), vittatin (4), 8O-demethylmaritidin 6),
6-O-methylmaritidin (6)°%,

hoNI T2 tmALINI @SyrS| (RESNKR BB & §F A Rt [0, pyridihJBR Y NY | & Y
pBAyet oSyl 22@IDCC, 1 BGVS b(A yJonesovo 6 Ay ARE 23 o)l OS2y
NHOHCINaOACEtOH, reflux, 15 Hdf; BB§Z 5 / a &); 30%sHO,, MeOH, 24 hf*".
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14: R= Nic

15: R= p-BrBz

16: R= COCH(CH;),
17: R= COCH=CH,

h 6 NI T3St njAM.INI @S y-SNBR § NV @It (687 y A Rf 10% IPd/CIIFRE Ny | & Y
RCINEs, DCM §); CHCONHBr, Sngl HO, CH bz n ) 6
CHCONHBISNG, H,O,CHCN,n s(d); NBS, DCMe¢ T ¢ a |/t 2 fymnne/ X
Br, DCM,24h (@)°.

1nj N RIS IR m’lejl{mg/droxyvntatlnu B¢cNBI {6y NLEBRYNKLRBY!
Vi G OEMENA RS b9

ét
1A
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Tabulkal3: Invitrol 1 G A @A G |

RI&shadidrifalcigarubd B2 A

2Naft2 af/IGo x Ik
1 M2ZO b
2 M2ZHI1p
3 MO 2 H
4 T20 §H
5 PMZp H
6 TPpXZp
7 Tpxy
8 ImMmnn
9 TOZpP §
10 bp Zp
11 MO Zn
12 ImMmnn
13 hZd b
14 pMZT
15 nozxzo
16 pc2c
17 y2n p
18 CHZC
19 THZXC
20 MZC B
21 PHZd §
22 cCZp b
23 nzylpe

+e4f SR &

0S8 KI SYIlyah&mamhidh22a2dz ySal {1 Ay S2ON
1,3 amMmIHa®d> bAOYSY SZB pnfERNINIFI0R O I |

by G A LI | gsuuzsRrhufy yiabMl@ 13K 2 @ O O&Y NT dze

(h 6 NI 14)SshodnotoulGLJ2 R MR

~A AN

>
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7

4. EELISNRAYSy Gttt yN 61t ai
41 | KSYAYI {i §SIeétddy
4.1.1 lzolace haemanthaminu
t 2dzOA e B8} eRiBURNagESus psedudonarcissns Dutch Mastét
@ R2a0GlI0S6ySY Yy2QXGORdzyA OTYE (BRGISYE N &1 G dzRA |
strukturac g 8y S1 ® Y ey liSGAQPL éeen y@VBSyt YARFQHZ I RS &
LINE &S RaSlydeRAKN = LR $i N6/ Okt tizCcNediingierapii.
412 w21 L2 dzOGSRf I OKSYA(1t ftASET RSGST6YN 6AYARCE
benzoylchlorigd ddiz 6! ONRB & 0
3-bromo-5-nitrobenzoylchlorigx  ddi’> 6! ONER & 0
cyklohexanp. a. ¢HX (Penta)
diethylamin p. a. (EfNH) (Penta)
2,4-dimethoxybenzoylchlorid  x cdd> 6! ONRB a0
2,6-dimethoxybenzoylchloridk  ddg’s 6! ONR & 0
3,4-dimethoxybenzoylchloridk ddi’z 0! ONR a v
dimethylaminopyridin p. a. (DMARPentgy
2 3-dimethylbenzoylchlorik  pdi’z 6! ONR & 0
3,5dimethylbenzoylchlorighk  ddi’> 6! ONR & 0
5N} 3SYR2NFF202 6XYHORMN2 GRIJANOLING G20t y2 @
ethanol95%, p. a. (EtOH) (Penta)
ethykk O S p.ta.{EtOACc) (Penta)
2-chlorobenzoylchlorighk  ddi’> 6! ONR & 0
chloroform, p.a. (CHG) (Penta)
2-chloro-4-nitrobenzoylchlorigx  ddi’> 6! ONR & 0
2-methylbenzoylchlorighk  pdi’z 0! ONR & 0
3-nitrobenzoylchlorigx  dd> 6! ONB a0
pyridin, p. a. (Penta)
toluen, p. a. (To) (Penta)
3,4,5trimethoxybenzoylchloridk i’z 6! ONR & 0

= =2 =/ A A A4 A A A A4 A A A A A A4 A A A A

35



4.1.3 al (G S NALINS LOINBanaljtiekguNenkovrstvou chromatografii
T Kf Ay N1 @s@istvoR Sliapelu pro TLC Kiese) $iDRss, Merck, 2R Hp  OY

vrstva0,2mno b SYS O] 20

414 a20Af YN F1 1S LINRP LINBLINGAGYN | Fylfedaaro]
1 Si¢To:ESNH (9:1)
1 Sc¢To:dHx:ENH (60:40:5)
1 S ¢ To:EtOACELNH (60:20:10)

415 { GNHZ GdzNYN FylFfeéell LInALINI gSyeOK RSNR Gt (4
4151 GGa{ Fyltell

vk §g6StSY aiGly28SyN Y2t S1dA 208 IKY 212 YDA i/
GGa{ I y.IbfreTY¥SmSty NLI2dzOA G (R AN Pe CEBNBEFRSTNNA
ALISTUNRYSGNBY !3AfSyld ¢SOKy2f23A8Sa Ttydn ! DI
Tn S+ Y ASLI N} OA opfha{LBdOA ¥l P ;fdyl Yive IBdz n!
rozsah bylvrozZLJS feplot 100conn ¢/ = NEjAASEMNY nBc/ ST NA&aG €|
015¢c/ KYAY ® t njA R208SLASYIN MigRINDc2/ Gt o/& LIyt B2 SRy 8S
aG2dzZLd £ R2 onn c/ 2MNBAKfy23 0§ iR «?2@YmEigutSI d2RNIDS
¢SLIX 2GF Yy adnAldz iR Nd/dz & NB QK 23/ & b elfINA G 2 | dz
08Yf KYAY® 5SiGST &yNn NRY XBOPly vl @D Y I dhahojh 1 2 DI v
byla@S i OAy 2dz WSIYBXNE YD WAnNLI RS 628 yANOPUAI W@ S yLieNiEX
0>3k Yt RIly@e RENN @ispektrii2NoaNiH yS Tyt YS fidatye oef @
@ tAGSNY (dznjS> a0NXzl GdzZNyS ySLRLAlFIYS ftrtal1e oef

41521 Y2Gy2a0yN aLISTAONRYSOINA Yad OFa2eéYONRIT A

MSG2RI o6&fl L2 dzOAGE T1  §g6St SYINIdBS G PK ZLI
vi AGSNY GdznjS R2adzR ySLRLAIYyeéeOK af2dz8SyAyod | Y2
a geazléey KyzliyzaldyNY NRIi-f AIOSY N&Eekiddpeleinl @K G S
ViEFRYSYH YERYD AY 20 yeé Y |0y IRN&ALIs §& 2 NiSawbyylétd &1 + § 2 |
Waters Synapt GBi.VNR T 121 dz aS/ b oaf 1t aSHGRYyE @RRzDHDNRE |
G§S2NBGAsAl SE2ISKA YSy it tyS T 2A00GSyey
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4153 baw Fylteéell

NMR spekill o6&f |l  YSnSy s LGN INR BybE QPhpAK (eSELIE§RIHG S  H
spektrometru Variariniova 500LIN Odz2 NONY LinjA @Rbdb&N$ T | a IMH p KNI
¥ 2tRNYX® Y 27l n2gdtyN | RSGS1TOA aradytfdz oé
R@2dzZl Fyt 28t 3INIRASYGYyN az2yRIF & NB3IdzZ I ON G 8§
K2Ry2G& + 2 NBLIWDSNI IWAdate ySLIhNY2 @1 Gl OSyeé
10801 20SK2 &aAdyt f dzOKBYALIPUDOK SR LIZ® def @zR YR &6 2 Y /A
Wil 1Zmc LIIYRCh dz FaIYAJODEE2 dZN@ |/ 62 YA oZon LI
au™ 1+ ' nozn MINEPl §BnRYNYA 282dz LINBT Sy 20ty
OKSYAQ@UA 12 03> Ay (i SHENWRSdekter, multigliGits (6:1sikglet, d: dublet,
GY GNRLIX SGEZ ljY (1 9DFNISGEZ RRY Rdzof S Rdzof SiGé

konstanta (Hz).

4154 hLIIAOTt 20t 6A@Q2al
hLJiAO1t 20t 6AQ02aiG oefl Y3mbylyl oI NBERY2ONC
L2 € F NAYSGNYz ! 5t  H Hhanolu febo @K I LINK &dribnj StRING SY Saie £ |

ALISOATAOLL 20t 6 faPp2®H2RE S o1 2 NDSY
° cdl

t cteplotaY SnjSy N

D¢t AYAS a2RN120SK2 ag@gSatl I pydoIo YY
hey b YSNSyt 206Gt 6A@24a0 wc/ 6
cckoncentracen¥ SnjSy SK2 | f1Ff2ARdz o3 P mnn Yf
ICRSE 1l 1e&0S8Ge wRYS

416 aSGi2Re& LINP aONBSyAy3a o0A2f23A01e60K 10ADA

4161 {01 y2 @Sy N AGAKIAS ARGEYNShEHA Bii€hE LINJ

LYKAOASBYN {1 GAQGAGE GSOKG2 Syleéevad oeéefl YS
Ck NXI OSdzi A O1 S 7T I {Jddhdiose aZElimaNdviRn@todu ¥ShjSty NG SINE Ot R
LINEPFP® wb5NX [dzo2 YNNI hLIX SildyJe uededvyt & 2 RNHz8 N O N
literatdzrfj*S
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4162 { G y2 @Sy N LINRPAHMIN RE NBrASLINT Sy é OK RSNA Ot (4
Bylo provedenosii  y2 Sy N O lG202EAO1S F1GAGBAGE L

Jurkat, MOLF4, A549, HT29, PANQ, A2780, HelLa, MCEF SAOL, MRG5, ato ve

& LJ2f dzLINY OAIS jal nyal{iSS RNBIOKSYA ST [ S1tna1sS T 1dz
YENF2@ges T @edzOAGN ade&aidsSydz E/ 9[ [ ekABnWwDOSd ¢ S
Ve dzOA 0N LInjNa &k NER S B/ I[S[iveE REYSKRE & dzhjlSt ST

42 t nfNABNJaeyiSiA01eOK RSNAGHGA KIFISYlFIYyGKI YAydz

4.2.1 t njN LINGO-@nitrobenzoy)haemanthaminu (L& 4)

Sumarnivzorec: C;;H,gNO,

Sumarni vzorec: C,,H,,N,0,
Molarni hmotnost: 301,34

Molarni hmotnost: 450,45

ObN} T S{ OKB Yl H-BEBiit®obedzoy)haemanthaminu

50 mg (0,164 mmol)haemanthaminuo &€ £ 2 NR T LJdzO0GSy 2 @S wu Y
5168 1 yENARIGWESI®8 mmo3y A GNRo Syl 28f OKf 2 NA Rdz
Yy 2 O irgNia-dimethylaminopyridinu(DMAR. { YS&a o6é&fl  YNOK} y I LnjA
GSLIX 20S | H@RRKR RBSY IOdpiRéek byN®&D K IdzBhio$fgrmud reakce byla
OKNRYI(23aNF F20t vyl LREON LIND 6k NEBSNHY) BYIE / et |
AaSLI NP Ot ye ROSoelfdyeaSLEMNR Oy 1 LINB LJF NI 6 y N
chloroform:ethanol (CHGIEtOH) 1:m | 2 RLIGM 2y | DNamg yraduktm o = n
11-O-(3-nitrobenzoy)haemanthaminu (L@4) & 2 t STe2NOASE 8 1 SOS] ®BI 1 OS
Y%s Yhylatals &S LI NB @t yI 1 PodlaNaBalyk QI $ YN[ RSIA1EID T+ € F
feraidrtz22 O8QNKS ! 8§ agnthamd Rentdiaentathaminbyl LInjSy Sa Sy
R2 1t RAVIONYaA KIFESYFYGKEYAYSYNS I{] IO§\NSERLGyS 6 A Otk § 15
al y2@dz LI2dzOAG dz Rt ONOK a&yidsSl o
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2881

550
4501
90 2230
400
350|
300 149.9
250
200 104.0 268.0

760

150 1650 1309
| 118.9

100 420

1348
50 630 889 327.0 3408 4151
300.1 358.1 . 480
3130 o e | 483

YO P YN L PR YO PR R T L b bl

0 ol b b i P W bt ol P - e . ;
miz--> 30 40 50 60 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460

h 6 N 16: &EMS11-O-(3-nitrobenzoy)haemanthaminu

NMR studie:

'H NMR (500MHz,CREl + Yy ®TH oOomMI X 040X ydnm o6ml I (5 W
(1H, t, J = 7.7 HZ), 6.93 (1H, s), 6.50 (1H, S), 6.42 (1H, d, J = 10.1 Hz), 6.16 (1H, dd, J = 10.1 Hz,
J=4.9 Hz), 5.88.89 (2H, m), 5.22 (1H, dd, J = 6.7 Hz, J = 3.0 Hz)14.48, § = 16.8 Hz),

3.93:3.88 (1H, m), 3.77 (1H, d, J = 16.8 Hz),3.8@ (3H, m), 3.37 (3H, s), 2.17 (1H, dd, J =

13.6 Hz, J = 4.2 Hz), 2.04 (1H, td, J = 13.6 Hz, J = 4.2 Hz)

3C NMR (125MHz, CRElI {1 Y Mco®0XX Mny ®HS mMni3@E E29Fnc dcs W
127.5,127.4, 126.6, 124.3, 106.7, 103.8, 100.9, 81.6, 72.3, 62.9, 61.2, 60.9, 56.6, 49.2, 28.6

hLJGAOTt 20t 6A02a0Y
© g+ 175c  =®,015;CHG)
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4.2.2 t njN LINIO-@{chlorobenzoyjhaemanthaminu (L&®1)

Sumarni vzorec: C;;H,gNO, Sumarni vzorec: C,,H,,CINOg
Molarni hmotnost: 301,34 Molarni hmotnost: 439,89

ho N T:$§0KS$YI H-B@-Gh®ioBenzoyhaemanthaminu

50 mg (0,164 mmol)haemanthaminuo @ £ 2 NR2 1 LJdzO0GSy 2 @S wu Y
5t S 1 ySYdz 0@ f(@57lLinoRtchic®ad Snfin2 eXfOKf 2 NA Rdz |
Yy2O0@img)pa!t ® {YSa amiil fY¥YNQMI yhadNgvp zkimBuc#, 2 0 S n
10SNY oefl LRy2nSyl R2/b@22RYySNRYSt 16yeS | LInNS I { ISt

sucha. Odparek byNB | LJdzOG Sy @ OKf 2NRBF2NXdz I NBIF10S o
LI2 Y2 ON YINBLIF NBE t ¥a086¢ v NN (9:0%2 Yiasiy I a LINE Rdz] G-
ASLI NP Ot Yl 1T  LINBLI NICGHEIORBIAN e ZR LN EHI® .a&iSA

49,2mg 120-(2-chlorobenzoyl)haemanthamint + é § SOS B8WMB | {1 OS o é ¢

1380

4500
4000
3500 2241
3000
2500

2000

1110

1000 1520
75.0
1650 s
300.1
500
9.0 h
89.0 1adp 194.0 . "
13,1 326.9 2410 386 1357 73801 3061

miz--= 30 40 50 60 70 BO S0 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460

h 6 N} 18: $EMS11-0-(2-chlorobenzoyhaemanthaminu

62,0 4241 4611
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NMR studie:

'H NMR (500MHz, CREI A.7%7.69 (1H, m), 7.47.40 (2H, m), 7.3%.29 (1H, m), 6.99
(1H, s), 6.52 (1H, s), 6.44 (1H, d, J = 10.3 Hz), 6.17 (1H, dd, J = 10.3 Hz, J = 4¢5194), 5.94
(2H, m), 5.25 (1H, dd, J = 7.0 Hz, J = 3.4 Hz), 4.48 (1H, d, J = 16.7 Hz), 3.86 (1H, 1dz,) = 16
overlapped), 3.863.81 (1H, m, overlapped), 3.63.61 (1H, m), 3.57 (1H, dd, J = 14.4 Hz, J =
7.0 Hz), 3.53 (1H, dd, J = 13.5 Hz, J = 4.4 Hz), 3.35 (3H,c,2P.28H, m), 2.08 (1H, td, J =
13.5Hz, J=4.4 Hz)

13C NMR (125MHz, CRCI 1645 147.1, 146.8, 133.8, 133.6, 132.8, 131.24, 131.21, 130.0,
129.4, 126.9, 126.6, 125.0, 106.7, 104.1, 101.1, 80.8, 72.1, 63.1, 60.6, 60.1, 56.6, 49.5, 27.8

hLIXiAO1Lt 20t 6A@Q2a0Y
ofer' b TnZyc O I' nZmonT [ 1/ ¢

4.2.3 t njN LINGO-@bromo-5-nitrobenzoy)haemanthaminu (L®7)

Br
= OMe
N O
\ NO,
N0

Sumarni vzorec: C,,H,,BrN,0,
Molarni hmotnost: 301,34 Molarni hmotnost: 529,34

Sumarni vzorec: C;;H,gNO,

hoNY T:$VOKG$¥ I &H-BBHréhod-nitrobenzoy)haemanthaminu

50 mg (0,164 mmol)haemanthaminudo € £ 2 NR2 T LJdzO0GSy 2 @S wu Y
5+t tS 1 VEMAR ho/@fL3 mmolB-bromo-5-nitrobenzoylchloridd: {1 F GF f @ G A OF

YV 2 ORUnYNOMAP. Reakc® & f | T | KnjiZGtYNYOIKKFRAV A LGS
2RLI njSyl R2 &adzOKI ® h RLIOHSFIOHEY I NPH LIH0DRBY &8
NBI 1 0SS ROI 1N OKNER Y| (N JININE 2 §ISYIONLINEZ O O BN

P2 dzOX &b At yhyla ToicH:ENH (60:40:50 %5yl & LINRPRdzZl iSY o6@f
ZLINB LI N} 6 Y N RS a CHRGEtOHNP ¥ &dpahj S IV S &N | dz2 @Bylo2 R LI NI
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I Nait y2 1s@(3-pomosahitrobenzoy)haemanthaminuve 2 NXBSHKY SRS
oejoA i $ Gl e =

LC97 2943 (5.881) Cm (2925:2960)

e i SO6

528.954

NEBF]1O0S oet

MYy

1: Scan ES+

100

1.30e8

1

m/z

O
100 200

I\
300

400

500 600

700

800 900 1000

h 6 NI 40: £$MS11-O-(3-bromo-5-nitrobenzoyl)haemanthaminu

NMR studie

'H NMR(500MHz, CDg

3C NMR (125MHz, CREI Y

1100 1200

L Y8y6® (1, m), 8.58.55 (1H, m), 8.38.35 (1H, m), 6.94
(1H, s), 6.521H, s), 6.42 (1H, d=9.8Hz), 6.19 (1H, dd]=9.8Hz,J=4.9Hz), 5.9§5.92

(2H, m), 5.23 (1H, dd=6.8Hz,J=3.4Hz), 4.42 (1H, d=17.1Hz), 3.983.89 (1H, m), 3.80
(1H, d,J=17.1Hz), 3.59 (1H, dd=14.2Hz,J=6.9 Hz), 3.583.45 @H, m), 3.39 (3H, s), 2.20
(1H, ddJ=13.7Hz,J=4.4Hz), 2.00 (1H, tdl=13.7Hz,J= 4.4Hz).

MCH®PH X

Mny oy 2

Mnc dPpz

Mnc dy 2

127.3,126.5, 123.2, 122.8, 106.8, 103.8, 101.0, 81.9, 72, &P 2, 60.8, 56.7, 49.3, 28.6.

hLJGA O]t

20t 6A02a0Y

& *4§= +100,a(c =0,120; CHG)
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4.2.4 t njN LINIO-@{chloro-4-nitrobenzoy)haemanthaminu (LEL02)

Sumarni vzorec: C;;H,gNO, Sumarni vzorec: C,,H,;CIN,0,
Molarni hmotnost: 301,34 Moldarni hmotnost: 484,89

hoN T:$ 0K 1H-B@R-Ghdio-d-nitrobenzoylhaemanthaminu

60 mg (0,199 mmol)haemanthaminuo &€ £ 2 NR 1 LJzO0G Sy 2 @S wu Y
5t tS 1 JHBWdR o/ &, 84mmolR-chloro4-nitrobenzoylchloridd 1 F G F £ @ G A OF
Yy 2 O #20ngNDMAP. Reakc® & f I Tnh Bnjtxi/IYNORKYRAY | LGS ¢
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h 6 NI ¥:E$MS11-O-(2-chloro-4-nitrobenzoyjhaemanthaminu

NMR studie

'H NMR (500MHz, CREI 8.3¥ (1H, dJ=2.5Hz), 8.15 (1H, ddi=8.8 HzJ=2.5Hz), 7.85
(1H, d,J=8.8Hz), 6.96 (1H, s), 6.50 (1H, s), 6.45 (18=d0.3Hz), 6.17 (1H, dd=10.3Hz,
J=4.9Hz), 5.985.90 (2H, m), 5.23 (1H, dd=6.8Hz,J=3.9Hz), 4.40 (1H, d]=17.0Hz),
3.82¢3.78 (1H, overlapped, m), 3.78 (1H, overlapped, J&4,17.0Hz), 3.55 (1H, dd,
J=14.5Hz,J=6.8 Hz), 3.50 (1H, dd=14.5Hz,J=3.9 Hz), 3.44 (1H, dd=13.6Hz,J=4.4
Hz), 3.35 (3H, s), 2.10 (1H, de,13.6Hz,J=4.4Hz), 1.95 (1H, td)=13.6Hz,J=4.4Hz).

3C NMR (125MHz, CRCI 1 Y 1409040196483 146.7, 135.5, 134.7, 133.7, 131.8, 130.1,
127.4,126.4,126.1,121.5, 106.7, 103.9, 101.0, 82.2, 72.3, 62.8, 61.1, 60.4, 56.6, 49.4, 28.3.

hLIWiAOTt 20t 6A@2a0Y
& #4§= +41,7c(c =0,115 CHG)
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