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Odedw 1 mlu 9 o jterdetsmisdz Ay j s @@Bo A T (LLOQIE P aj j
Odz d t. 1 jtoj j d3dz®@0" 1,3-IntbMmiscPo If dz4f @¢ B dz Mtstslse j sMise
Jtendasfplsdz = o9 BHOR 16 (  to.- OBj4dzj8dzce@4 Od2 Otszgj/tadts | & fyc
slseo jIsMmise j dzdzts.
sBKOL Y oo jterdesMmisdats? otH' L0 | EkMddases (16¢7),
BYO BB dOlzy jds fjorhjdedjy lrs 6 MHjtey Odzds 1 m.
Jehdn trBsatsLW2Mmise p Gpiz®dzsp dzp g ded Jilss dzOdBdz h jj M
9 ftse jtcn dztsls dats 2 9 tSH J nOttOC s todzts H dzw ftotsB,

o Cc -SSP
FGEGR—= 02

E& 0
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LCiztedy ME 52 L tsdzd (ts. d4JdzjdeO® d L. lEmddats g )
LOGtwLdveEhdrn ojiMmise fsé. wgagedze ddzm¢, | EMddsstL jttht C
[ Bdedz" | Gty jddy dMficd nHE¢PREO® L@ Yy ) dziddedw M
ddzls j dzd o detsmils d dlsj B3 & |5 GeH@@cay L dzj dzd v 9 SH Az R 1 Ctsfdf
bCCkdRBzdzdtelzw LOGtw L dgves hdj 9dhifmlkse O, H 5 dzdz’ | tsls dzts y
M smMtsefmlso ks s MOBstsyYdh j dad s o t Hvdptsi2y ¢ fgfg Y H 'Y, 5 iy 5 Wdpdz'cds 2
dmMssyded ¢ sz j 4 olsstedudesets L OcteW L dzj dzd v .

etsHjtey Odzedd 1 mJ o HBdzder 7 BB dzuosjck§ OEs4E ) 1 teO@Eg J t
1 jted 4 d3dzOw ) fntsfy,B;,0plepdzd® Of, 10, 5 dzc/ ¢ fMmtstslse jIsflse j dzdats,
Sldztsy j dzdvan 167 ( t. g dzj dze O d -15110tetsd - m ds ¥ Mhlis

Mtstslse j sMise j dzdzts .

VvMlsOdzis o dzj dzts, Ylsts MmtsH j oy Odzd j
dzd2 BOMMj2dz0 L jtO 1 O02C0d dzj
fstcsetsolzy 1 WWjiCldodzzy Ctsdzyj delsteOyds
fso jton dzsMisdets? o t5HJ , ZOdB tsdz' N j §
slstsB tcOazdzs BYW j todets?2 1 Ssdzse dygd € 52
LMisOdzs 9 dzj dzts,

L Bdzj

I mi1 n o H 080 dzés dzthtg 50 O dz

ftcjorhOjl ktttse jdz@ dzO
(60 dee/ c). 1 H

fMisH jtey Odzd | 1 ml B '
(fsfy. wjdj dzc d dz

Uusts sy disdtsy G &BOF e Y sdz@dztso

dfmfMmdzj Hiseo Odzdz" 7 tBtOL YyoOr 9 fSH' d HBdedzr 7 Slsdztsy j dzd 2
Isj ndedud MEB2 Mmdygnd N8BS B&" (
Abundanoa lon 282 00 {281.70 to 282 70y SIM01553.D'catams
Cl4
500 20839
” - A
i o0 BERD
{2857 20.18% | 1355
i v e e oz LI I . :
Tma-> 1900 19.50 20,00 2030 210 2150 22.00 2250 2300 25 24.00 2450
Abundancs lon 326,00 (325.70 to 326.70). SIMO1563 D\data ms
2484 22B2
21,457 [
|
¥ 31,563 2128 b
A o
i M 4 A v
Time-> A 00 S ewaﬁﬁﬁan 7‘23.5c 21.00 21.50 200 2252 23.00 2'.4.9.‘-. ua" 2:t 50
Abundance fon 350.00 (359.70 10 360.70): SIMD1583.0'data ms
16
o ng B
22,554
1 +
g i §.00 18.50 20.00 2050 21 N 2150 22'3'5 . éi A i 3 33; 2350 54” :14 5‘;17
t dm. 13. MicsBOIssctcOWdui Med) ftesWddzd {sdzds dstcdteso Od
fsojterndasmisdets? otsH] d HEtsdzder = BSMOHSC OR BOMMJ2dO0 L j 60O
Hdzdzse s SMOHEC O 7~ 6) .
* GHJ Cl 4-Is jAslic OFf jdizs@®j CHOR dztsteB d W J dzd dzr Mtstslse j Isfmise j dzd
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Cogepeanme,
w
=]
o

50,0 B Coson
5
40,0
ClnoRe pxHOCTHEN BO08

20,0 B AoHHBIE SGHEBIHN
o |_’_l
0.0 T .

] =]

a

COME PHaHRE ATOMODB SA0PE

t d fild. l ety dzlsdatsj Mistsls dits dplst@] j C fipQ Asdetde e W j dzgd dzse o d Mfdzj H
SBtOL YyoOrn otsH', HESdzdzg' n Gldzsy jdd?2 d Ijrddyj mMctts?2 Mbkjmd " uts:
s0Cdds BBOL 503, 1 mi, sB dzOtelz y j dader | 9 oBHdr 7 {1 CtfMmd
flesdMmn sy Hj dd jH iz s@BOE@C Sgtedy j dzj szudj 1 mi1 ) B30d &3 y
Ot r diztsteO. ltej HY sdZOG O 5" &3 dMmistsydzed S sd3 wo dzw j Ismw
102C0dz MEBsd3 tejedsdai { dzj Slsteslsj n,dgtbyj By O©EF.cF AmBI BBt
Jtetsi Cls -17 gf OL OB IsC @& | dlaRtzdgassd yj M¢ 52 BOLT H dzw W st d3

YOOy jolsdujMEses Cd&OMmlsj©e® o [ JimMikeddS) 1Ekewisdwe
CR&ZHJO JHE®EY s 52 OdzOdedL My dz &  d3dzs ¢ 5€ 5 a3 5dzj dals
fedtHdscts fsdmpn oy ] daBOmE § € BkOU hd Bd & ssH O] e

[jsHsd I1Crm dMidjHse Odr 1 CMeOClsr dL dePdnlsdlsj dz dzts
sdedets dMf sdz' LEZjBsets o IsdBjlMins? &BjHdydds ;- ys jlsCtse

GjH' IStjREOLH ) d& ds?2 (kttO®s0), Mmkhjddy’ Issfwds2 (st
Csosets (fBJEd), UJteddSd ( &OHL Jj @3dzO¥Y yOMmlss ), Lo jtBs
O dOdzd L f tcsrdesiedtedd3jmdzdats dz0 R Ot OCIsjtedMmisdyder 7 Hdzv W j dat
Hdzd dzOR o tsdzda: 254 ded3 (ftesdLotsHd | Bjdat s2der 7 S dMmdzsls

(cdriesCMdSstdudy j SCqfMmdslst d W d&Ootdsdy ), 360 dzds (W d
UMlsOdztse dzj dzts, Yt ftshdase d B Gtolkzf §f ORYncP&ts@ndz =
wodws lsfgw W ded 2 e @BS HE BBB d§ Bsu § oy OdzjsME BB ST A
&yl -A0 d689 Rc/ ¢ Mitsle jkMlse jddets. 1 kOBddyj 3
ftsHjtey Odedé W desdz dz B MsjHddsj ded2 o dLbkyjdedz R { SflsteO
vOBd&JYO 3. | Odede j § & fisnjjHahdRidadd? Woj detCdl sk &S IAn L
©OMmisdlsj d dzsets M ! W JkwvWisdd

CCMistcO] gtsHjtey Odedj *, &G/ @
LJHEBC[A O 8({A OB |] etsdL-9 s Ol j nd{utjHdd
ted ydz j| dzr? dets & | dz' j ded v ¢cte
Cdmdisis B4 daL 52 fls d dz B

7 Sdid dzts’e

s Odzj dzH 11,9 15,0 - - - 1,6

YjtejHO 52,4 431 25,3 - - -

g lzh j dzd | 69,7 9,1 - - - -

( dz0
n zts to ts |
¢ d fmdz,

1 wisd dzd€ 13,2 40,2 - 50 43,9 -

Y j tedzd € | 42,3 10,3 - 1,6 1,6 -

1 9JtesB | 16,8 67,3 - - - -
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Tjtejfujls MtH jntdzfs@dchIWJdzis@lzbzgﬁgq’fqdzﬁh;didqutstsQSJtqu s d da.
Bilsddtser 2-[1-8 JtzL 62 dzs2 °C PR ibts o j L Ol o s dz.
fddndmydy dzddotedz” 2 ddasj cteOydtsdede 2 ftesjCls wf 61 ~ 88
¢1dsndaduiNed) J st ] shdse’ oL Oddssidsh
mdmisj B4 ¢y dtlddlgtse j dze
12&Q&mm¢JHBaO&dJ MsMmils 0o GR tods GZYW o tsBffXdef ~dzs f e s W  dzj 2
stedlsjtef j dzsdHtse dzdMmis! jo BJtejL’T (Betula Pendul a) d
LOsadMmMddsMmisd Bl ostjdinzed jets MLte] o Oded W
[ jssHBd GOL tso RO il ¢ € dEBIStERZ] Istcd d (4 m/ [ ) 1] d My tsdz
MfjSChtc@dksdg®IssctcOW dyj MSdr -~ OtcO Sy jHigdiE] sz R fdtc ddgjcsHtwiz 520
cddzdets?2 1 CMMlstcOCydde, f§odzkzyjd' HOdd | & mMMisOsj sMd
BjtjL " { ts(Bafuidgandula).
sdfduyder 2 FRtos@EOscteOWdyu Med?2 ftosWdd (4 m/ [ w) &i3d Is Ok
BJtjL" HtwwdojHjde dzO tdm. L & yOwls §vsiIsHsdefs 3L mde'ls.C 51 D] tco t
(10036 &Bddz. ) dHjdelsdWdydtekzs sy kEedzj e tsHBteHT , Yy dteds j €
d Mjtedds , o®BO0ol A Is(j £§ j degsdH" (tdfm. 15, 16).
Abundanc TIC: SKN01294.D\data.ms
1512 19.93
100000 i Swdr 8 d0d
LG 9 5 H S|t 5 Hz" ©
90000 fr]l;’q’fslsf, OdZJHjG'Cer, vtedisitetf id
80000 o
- —~ -~

70000

60000

50000

40000

30000

20000

10000

‘ 100 150

Time--

tdfm. 15. mesEOSELOWdyj S d2Asdl dasdsdt S Mismog &)  dgf 56
B J toj (Betula pendula)

Abundance
TIC: SKN01294.D\data.ms 8

700000 53.102
600000
500000
400000
300000

200000

100000

. 4000 4200 4400 4600  48.00 50.00 52.00 54.00 56.00 58.00
ime-->

fesWdd (

tdm. 16. MeBBOIScOW dyuj MS d?2 1 m o)
iNddsd fcdzdsdts doddtset ISSCC

L CMteOC IsO dzd fBetulp pendailg) € $ L e
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RLOJ Misdats, Uls tsIs tesdnjsijstofdgr digsid H Odzd o  dzd fls! BEtulaB j toj L T i s
pendula) W o dzw ¥ Isfqpw  IstedIsj tetf j desd H ' M HORBBBOLOdzso ™ 3, zz f Oz
sfistse O], Colstster j dd3j¥ls tOL dzd yde §  ~ipiejOSdstg G Myls o u J f
Lodzj § Is tets dzdzts G sl A3 @Rt € Ists O R s steOyd ¢ dzddatg dnt 5 & fistcdlsj te
HOBBZOKLOdzse " d3 Isdff sd3 tsMistsea © dzOB dz¢ H O IS K OOC IS ted Mls

miz143 (1 =100%), -iof ) Stc@omiy j dzsOydSdzduyjmSdrn Istedlkjts
Sdzj sdzOdzso T &5 d czkz f OdztsHO e C tsf oG dfdidz’ | W tOc d3j dzls dzr
mizL35(1 =100 %) . 4 Jfggf tsdeH IO o O dpthjlzdps? L CMlswOCyddé

fMsslko jlsflsoky h ] ReskOssceO¥duimCd) fosWddd Istdls]ts
kdftsd shlssotse. Jtod MCOdeso Oddd § = OwAL3s | tedilsdydz
dmiz135 fodzuyjd Im/foe fesWddhd kstedsjtfjdgsdiss M HO
Sdzj sdzOdzso " o5  zzf Odzse’ &5 (df. 18) Bshisse Odd.

Abundance

lon 143.00 (142.70 to 143.70): SKN01294.D\data.ms

60000 14
50000
40000 13
30000
2
10
20000
9 12
11
10000
R g
0 T T T T T T T T T
Abundance 40.00 42.00 44.00 46.00 48.00 50.00 52.00 54.00 56.00 58.00

Time-->

tdfm. 17. MmeshkOscwO¥dyuimnsd?2 fosW¥dd (4m/ fu) Ibtdl
kdf O ojlsOdesdz dzsc s 1 € fls €BR@IE Gendda) fls ¢ jteoj X &f 46 J Lo d & dzdzts 2
LCMlsteOC yd dm/zlg3s d s dakz

Abundance

lon 135.00 (134.70 to 135.70): SKN01294.D\data,ms

A s e B e e T B L L S B e e e L S B S e
42.00 44.00 46.0 48.00 50.00 52.00 54.00 56.00 58.00
Time-->

tdf. 18. mesEOsscwoO¥dujmncid?2 fesWdd (im/fa) Itdls

krzf Odzso scts dftse B lsOdasd dzts ¢ Betulapdmbuta)y Sols Qs jandefiptisi’ j © B
cbdzdes? { CMwOMmIgse & dtsdk

bdzjHEjls GldjlsdlsffjCulOns sBGEHEY j dZsdrHse HOBHEOLOdS o
OB dzs HOJ sfw Bsdzj Cdvteder @ dodsa, o Ists otej & C OF
stedlsj tof j S@H®a (15) dzOB dz8 H 0% Isfw  d3ts dzj C bmizvatbg, | dusodyr )
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© dO tdfh. 19 d -BPJCEEqo MG s Jdi@ R

s 1 d dzgBYabR (7), (11), (12) Bsdzj S L dzv tedz’ jn/z 4 BAz dMa24. 1 COyjfmlse
ftod i3 te
e jlsflse j dadzs.

00000000000
Abundance
24000 109)2 1352 Average of 53.014 to 53.140 min.: SKN01294.D\data.ms (-)
23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000 466.4
10000
9000
8000 147,2
7000
6000
5000
4000 2833
3000
2000 p17.2 2492 4023
1000 || |
0

189,3

3413

314.3 2694 420.3
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

m/z--

q—

df. 19:mf jOdE §JjdsoydSddyjnNises bidlsjtfjdsdno 8
b Odzso sEts Isdf 5o € MigislOO te® dzdzdzty @istjlappendyjajs j L '

Abundance
34000 143p Average of 58.044 to 58.398 min.: SKN01294.D\data.ms (-)

32000
30000
28000
26000
24000
22000
20000
18000
16000
14000
12000
10000
8000
6000 1992 Papvriferic acid

191.2
4000
381,
2000 341, r
ML I Il letza . 2492, 2830 gy M| gy aa2g
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440

I
T

m/z-->

tdf. 20mf jOdME (O Jed¥ jedS o2 Sqfdslsr 14 (tdfm. 15)
&q s j o (Bejutapandula)

g dmMydz Lso Odzd j o5 { dzj C-igtejsUAdais @ dz'sd@ LA g1 M H d dzj dz
Slsdzgj Mj des COC JOfdedW jtedS s OW CdEHAzblsO. Hil3dsdzi © &z dzv tc dzt
COC Jjj HJjOYydazdtetso Odzdetsy fHtesdL otsBE @GR OMj B3Bdz) ¢ zdey s tzs ©
tOL dzd y Iz 9 L dzOyj ded W A Bsdzj ¢ 2 dzv te dzts 2 BOMMr d 9 ted d3d
1o dtedWw j tod C s®DOW o Uaf i deti)ls B3OS jtode” d3 Mtsj Hddaj dzd § d3 H dzw
f tso d ) (Beda pendula).

vO0Cddy mEBEBOLES L zZdzt SOIs§ ftoso j-eBY HESicCds tc 8 dgfsIs@ 8] ME 56
dmimdzj Hiseo Odzgd™w i3j IsOdetsdz! detsc s 1 (Btidds @efidel®) o dzdefiddzfjfaj] B J toj L
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btodlsjtolf jdetsd Hiso ol fofstog @Y dz@H Bdzs dW S Oydw d §5COL Odas,
Wy dzw 8 Is fyw stedlsj tetf j desd H T l HOBBOLOdMSS I ds, tsdzj ts dzO dzts
shssotse, vyt fMstslkse jsilsokjls ddlkj 0k tcd(Baulat Odzdz’ &3 1§ ts
pendula). 4 stsisdztsh j ded-id W Jlsas@yd & dzd y JifipgtdeH sl te dols jdefiffydzd H 2 § d3ts of
1 CMisteOC Is j ~1:1. )| oz 4 HOBRBOKOMSe ™ A stedIsj totf .
BOE jtodetsy Misi HJdei dzd (BetdacpénBula) $ OB Jied i j o C so OW € dMdzsls O
dd HIJOyYyddzdtetso Odzdetsy ftetsdL o SHAzis] .

Jlt6Odzls { AARL1™ 108-01228-0 cufs oW
hjdSsftewHO M Wjdsdktsecdyih
L 2Oy ded 4§ H dzw 9L OdBsH] 2MIs
f OcOL dlsé

N J dedets g ‘dzj LAkzls Bz f Otc dzts ¢ s
Cdd twOLoadlsdj & ddmls: jo ¢
odw o IstuWddsygitfiEes?  yJfd

[ dzv or wodzjdzgdWw otsL sy detsdts o dzdw dzgdw MmotsBtsHAZ 7 Istedlsj tof
NdL dzaj M shsd dedAdds ¥ Octso BjstsHiR | m/ [ ftsdzizyjd' HOdzdz .
LOadMmddismisd s ML tcj o OdBfwla Reddid '. j o dovj tcff tco j(H J dzd W
gz Hso Oded™w dMfsdz' L so Odzd Bj sOdetsdz! dz' 2-MEE HEBWOSC s dL «
fyr g1 w

rdzv Cf JdzZsdW¥Wdsoydd d tfQGagdij dzfndeds's sHiE H-] te ) dtedz’ = ¢ (

H
fleso jHjdes Bjlsddzdtetse Odedj (dzzy, dedzsets osj sOdetsdz! dzs @ s
tdf. 21 o COujflsej ftddjcO fodojHjd ¥YwOdd] ds -sd

BB Isd dztso T LWdtese ydtedzr » S dmdzsls.
Abundance
4000000 10,432 TIC: SKN01302.D\data.ms
1
3500000
3000000
2500000
2000000
1500000
3,4
1000000 5
2 21.028 01979
500000 19.863 20.964 {7
19.27
19.20 19.40 19.60 19.80 20.00 20.20 20.40 20.60 20.80 21.00 21.20
Time-->

tdim. 210bowdsdd dujmSd?2 fesWdd (4m/ [fa) ded = Sd
LCiscOSC 0O dzd MBetujagenaufp)igjoL "t j y d5j §sdkdscts (sdbdscs s
Bjlsddser T {Wdese

RHjdzlsdWdSOydwy shdesoader 7 MisjHddz] dzad?2 o fedamfjfHjj défd 5B tSH dz
ftodoj ok @edd.yj

vOBd&d G ad.dzsor 2 L Wder MmomesHA R ydud & Cdmdsk &jlsoc
&d s’ j o (Bejulapandula)

T fdY JwjdkY or A 5] Hddz dzd J
(tedf. d3d dz.
1 19,332 [jsqdser 2 1%dwe §Od &Jldd
2 20,964 [isddzser 2 {Wdk dzd dzsdzgd o 2
3+4 21,028 [isdizser 2 1Wdk Gdzj dss 52
Bjlddser 2 ¥ d dd dzs dzj dzs o
5 21,227 [isddser 2 (Wdk M) Od dzso
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1tod OdOdkzdLj HOdzdzr &7 5 MSHjteyOdds Ndtedy 7 CdMmdsls o
Hsdz §Od d&dlsddzetse 520) € difieafsdsts v (sdn?6 :sls 50 W 70 %
MotsBBHd R Yddr o SqfMmdsls, vyt mMeske jlsMlsolkjls ddlksj ol
rdzv sftejHjdzjddw MmMtsHjtey Odedw MmMotsBBHAZ =« Ibtedlsj telf j detsd H
BjlsOdsd dF 2 i Oz QS .t Mk EEOtdsdz fH oy Odds Mo B s
desHfse Y dtede » S dfMmdzslks ftedo jHjde o lsOBdZdJUOR 5 d 6.

vOBdZdYyO 5. utsH Yy Odedj MotsBtsHd = Itcdlsjtef jdsdHtses d yd

dzd fls: j o (Betulapendula)
: S
[jzc?flf]gj Tgm@' Hte] uatszisls:clc.iztejedjq&;c;lslslsfd;z? ?1
stedlsj tof j dats ¢ d fjsks

30.04.12 1 0,40 0,6
30.04.12 2 0,80 05
30.04.12 3 1,20 0,6
30.04.12 4 1,60 05
30.04.12 5 2,00 05
05.05.12 1 0,40 0.3
05.05.12 2 0,80 0,6
05.05.12 3 1,20 0.8
05.05.12 4 1,60 05
05.05.12 5 2,00 0,6
10.05.12 1 0,40 05
10.05.12 2 0,80 0.8
10.05.12 3 1,20 0.7
10.05.12 4 1,60 0,8
10.05.12 5 2,00 0,8
15.05.12 1 0,40 0.9
15.05.12 2 0,80 0.8
15.05.12 3 1,20 0,8
15.05.12 4 1,60 0.7
15.05.12 5 2,00 0.8
20.05.12 1 0,40 0.7
20.05.12 2 0,80 0.8
20.05.12 3 1,20 0.7
20.05.12 4 1,60 0.7
20.05.12 5 2,00 1,0
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vOBdZdYO 6. [ Odede j] s HIJOY OL 2O dL d&3j dzaj dedV¥ o sB SH dz'
CdMmdzsls o BBtOL YyOn(Betlad peisdulg)s B jtej L '

usjHddsj dedlutejHdzjj LdzQ 1 O OL sdz dL 3§ daj dzg
Zz0 O. m. ] ( Bdde. L dz2@&BQS dzd j L daC

49 5B SH dg'

stedlsj tefrj dat 0,8 0,171 1,8
dotsBBHA J .
Ml 0,7 0,37 1,0
 dZ2OBBdC O MisH jtoy Oded™w Mgy MoetsBtsHA n Istedlsj tolf j deatsd H 5+
B4 tcj (Betula pendula) f tedo jHj d20 dzO tcdfy. 22 d 23 MmMtstlse jIsMmise
fMtsH jtoy Odad 8 Mo sBtSH dz" - stcdlsi tcf HdesFH s o | s dzzE Is
dzdlsj tOlsztedzr d3 H Odzdz" 3.
r dz2Od3d € @ MsHj ey Odzd W Mz 53’ Mo
dzd mis+ w o BJtdL ™ , % dzO
1,40 -
1,20 -+
= 1,00 -
8 4
© 0,80 -
s
™ 0,60 -+
P
T 0,40
0,20 T T T T 1
1 2 3 [ Ok 4 5 6
t dm. 22. F fOcOBBO MtsH jtey OdedwY MEedsdsr MetsBBSHAZ = Isted
1 CMistcOCIsj dzd fi{Betulp pendrilg)tc j L T
rddzodzdd S © Mz B3Ot dztse ts MtsH j to
Cdmdsls, % d&© o. . |
0,9
0,8
;,0,8
52 07
° 3 0,7
=~ =
8 < 0,6
T 06
ﬁ 0,5
0,5
0,4 ~ T
1 2 3 4 5 6
r Ol

dfm. 23.  JOGCteOBBRBO MtsH j oy Oded W Mz d3dzr mMotsBtHd ~ X (I
CMiseOC s didf{Betula pendelg)ts

dzv dHjdelsdWdeoydd d tyj dCd fr]lSHJtGXOdZdW sMmdeseo dz" =
J toj (Betulapendula) f sdzzyj dz d3j IsOdetsdz! dgf 2 1 CMlstcOCIls d HYtetso jHJ
BsdesMO- Oted H 59, ontsHWh dR o MMlsOs §odkzkzyj ddsects dL o d
Msfipsits)] 2 dLBdM(Bted i3jIsddmddzdd) sed¥ sscOyj sOBdHO d Is
(BSTFA-T MS) (99:1). [ dzw Csdzd Wj flse j dadzts 2 sy 4§ dzS d i)t
BsdsMHOROtedHss § dMdjHEz] Bskz  SMsteOCkkz ddfs! jo o ¢
HSBOo dzj d&z@ CMddztsL O. lrBste Is§ tgd dztsulg ts, ts Bl dzif osgzy fzd dzfyw
dZdlsj cOlkztcy HOddz 5, ©GdO daj dHJ delsdBetflajd oo BEZOMe tOMIs
fjdastsL 52, dgizjjls otejd3j @ EkEHjteydo Odedw yd<Sdzdyjm<dn
fistslse jlsMiso ks h d7 ftsdLotHA & GjSMtsL, WwWeodwshdamw f
BjtejL. o | ®d4Odzd L fnd dzd dz* dgr = ftetsdL o tsH dz" R BsdesOR Ot d
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vsOBdEJYyO 2. tiLkzd sOIsT sty HJ dzj dad W BOMMBe 52 H 1S C
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=
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5
Br. © CH=—7N
= TiCl,
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N/©\X©\N \\\\\ 5 R-  a) -(CHg)3-, b) (CHy)e-,
H H

©) ~(CHz)7-, d) «(CHy)s-, ) ~(CHz)azm
-X- f) -CHyp-, g) -O-

# n J d3Q@) NH2-R-NH; (0.50 equiv), BFsT EQ (115 mol %), PhMe, reflux (Deani Stark), 121 48 h;
(b) NH2-Ph-X-Ph-NHz (0.50 equiv), SiOEts (1 equiv), H2SO4 (5 mol %) reflux; (c) NiCl; (4 equiv),
NaBH, (20 equiv), MeOH, 1 30C°-rt; (d) (CH30),S0> (10 equiv), K,CO3 (1.0 equiv), MeOH, rt, 12 h.

1 mj f tsdzkz y 4 dedzr | MejHddz dzdw f Gistsdp dz'o d twz ) 'O § idsGs]jdzls 5
1IsCOL Odzgts, Yylsts dzO0detsdz hkzs fteslsdotseodtekzmdziz OCIsd o dzts
MsHj ) Ohdy OddWOduifhetd?Z cwd &S] tdi3d@snMisj Hddzd dzd2 € 9
O3d dzOd3 ftedotsHdIs ¢ L dz0ydlsj dz' dzts 3z o j dzd y4 ded Is 5 ¢

OCIsdo detsfils! O jto(®ly, of dzelzi Sy fyj dzj Ssdo desfisd Clstesets o] ot
F i OcOlstsai thjcd®Oddy @zdddz0 d ORBOZISOHdAZO o 10 d Bsdzj .
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v OB dzA@riviralactivityofcamphor-basedcompounds1-5againstinfluenzavirus A/C
California/ 7/09 (H1IN1)pdmO09inMDCKcells.

Compound CTDsy, OM EDs>, eM Sr
1 3289.5 N 2|1644.7 N 142
2a 283.6N25. 4{9. 3N0. 8 30
2b 1346.6N126[15. 1N1. 1 89
2c 1256. 3N114[22. 8N2. 3 55
2d 390. 1N35.9|24. 2N2.1 16
2e 2216.2N214[45. ON3. 9 49
2f >1072.9 351. 4N32.3 |3
29 >1067.0 373.4N35.1 |3
3b 5. 4NO0. 4 0.77N0. 1 7
3c 10. 4N1. 0 3.2N0. 2 3
3e 14. 4N1. 5 4. 4NO. 3 3
3f >638.2 153.2N11.9 |4
3g >635.5 207.6N19.5 [3
4b 110. 3N9. 1 110. 1N10. 4 1
4c 697.6N72.2{40. 4N3. 8 17
5f 30.1N2.9 15. ON1. 2 2
5q 32.9N2. 7 4. 2N0. O 8
Rimantadine 335.2 N 26|67.0 N 4.9 5
Amantadine 284.1 N 21|64.2 N 4.7 4
Deitiforin 1266.2 N 8(208.6 N 15. (6
Ribavirin® >2000.0 24.6 >81.0

CTDs, - cytotoxic concentration; the concentration resulting in death of 50% of cells.

® EDs, i 50% effective concentration; the concentration leading to 50% inhibition of virus

replication.

¢ Sl - selectivity index, ratio CTDsg/ EDsp.

Ydataaretakenfrom'

RfMA SH W] dgffLdzts @dH],dgd dzls j L Jtetso OdzO B d B dzd t5 IsHj jStedy O B[~ H dodzj dzd 2 ,
Motsjdd sMistsej dgj bsd S Heoj dddddedszr §j ctkdfdfr d BdydSc
dzts d Ho O yd se jtelsdydz = Ols s RzO OL slsOO (6)Ify O i3gsH j 2 Ms
Hd 6 Odzteial OakOfdiefdzlz yj d2" HdC o Olsj teda(fLam) Adpdz’j Jof M &Y " d

Odz§ d dzd tets o Odzd § dis detiswigiziugj jd2s Is fifBald) (it ndsifzd

é + HZN\/\N( a L~ - NK
o P N/\Q

1 6
b (o3
Br—R—pgr R -Hal
~ ) 2Br Hal
e (. = 4 g
7 a-g 8 a,b
-R- @) -CgHjo-, b) -CgH12-, ©) -CgH16-, d) -CoHy5-, -R a) -CHg, Hal- I,
€) -CioHzo-, f) -C12H24-, 9) -CHz-Ph-CHo- b) -CH,CHg, Hal- Br

4~ J 4O (a) PhMe, BF;T EQ (115 mol %), reflux (Deani Stark), 12h; (b) Br-R-Br (0.50
equiv), CH3;CN, K,COg;, reflux 8-24 h, (c) Hal-R (3 equiv), CH3;CN, reflux 4-8 h.
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&Od B tsdzj j

(7a) d (7d) (s OB By O

1t tio iz g atz® W
OCIsqo dz d3q

1 sCOL Odzts,

OCIsd o detsfls
HOdgdzetsd3 tW H Iz fnls(,Bﬁdddt;jMCf'_V@d
BdMmuj lse j telsdydze .

9
ylsts

COdpartbdizCOL Puzis o L aytisisdz ~

9

teW H

iz

w9 dz

o dzd ud def § OdzdeY Gls  uJd M SIHQ] oysiHfdesy €6 ko j dzd ud ded ¢ Ists& Mmd yde
v OB dzdBy O
ompound CTDss?, eM ECso’, €M S
1 3289.5N216(1644. 7N144/2
6 806.8N75.2[10. ONO. 6 81
7a 1281.8N11414. 7N1. 1 87
7b 1712.3N169(81. 2N6. 3 21
7c 552.5N49.1(13. 2N1. 2 42
7d 577.6N46.5(6. 9NO. 4 82
7e 285.3N26. 4[(55. 3N3. 7 5
7t 127.5N11.6(59. 9N4. 4 2
79 1446. 4N138(43. 4N2. 6 33
8a 1886. 8N176(40. 4N3. 8 47
8b 1784.9N154(139. 8N9. 4 |13
RLEYjd& ydbsslstsSmdyuijmMed) Mots2MlseO® sdzkyj dd » fMtsjHdo
Cdzj sts¢C . tdLkzd IsOlsT i ts Clom 1OEEdM d tn dgis @5 | dzdzzf L Zyd dzdz - 9 j
ZOdBtsdzj j OCIsdo dzr d3(7f). 9 ddv@HCHE ' d3 fisadzlzy j sv  Istsls W OCIs, ylst
dLizyjdzdzr ° MtsjHddsj dz2d?2 20 ©OCtseor 7 SCdzjlsCOR 1sOCyj] ko
Haizd dz¥ Odzd %W Olsd yj MiE B2 dAy @ sy d
Tas dzd 4.@ d Is 5 Is 5 ¢ ) diytedats ff 8A7-&3d 2
Cytotoxicity (CTDy,, OM) against cel | |
Compound CEM-13 U-937 MT-4
7a >100 95.8 57.5
7b 60.2 82.1 48.3
7c 71.1 67.2 69.8
7d 66.0 58.6 66.0
7e 22.4 53.6 66.1
7f 6.7 15.9 40.4
79 >100 54.9 40.5
8a >100 58.6 >100
8b >100 >100 >100
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ndlstsL Odz 2,5 e/ d3gdz
MOR OtetsL O 50 36/ B3z
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