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YSyiz2ft20ts OAGNIBASPIOAY SN @SS YPRN NRBJY
(Taiz & Zgjer, 2010)

13



o

I
PN
H3C”  "SCoA
acetyl-CoA

C...C.
SCoA” ¢ e

2

acetoacetyl-CoA o
1]

(ON
SCoA” “CHj  H,0

HSCoA

OH,c OH O
TR Wtk

.o/ \C/ \C/ ~

Hxy  Hp

SCoA
(3S)-3-hydroxy-3-methylglutaryl-CoA
2 NADPH/H+

2 NADP+, CoASH

OH,Cc OH
TR W
Hy  Hy

(R)-mevalonat

3 ATP
3 ADP, Pi, CO2

CHs ? 9

¢ CH,0-P-0-P—0O
Ho,C” ¢ N
H, o 0

izopentenyl-difosfat

Obr2Y { OKSYl oAzaeyldsSie do@enNufRARTAR2EASKE WINSE diNG RNLR {2 ( 2 Oz
aupraveno {McMurry, 2012)

2.1.2 Alkaloidy
lf1Ff2ARE 204l Kdz2 N OPNANBKERA A F RS FBERAY [ SE ©
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Gruissem, W. & Jones, 2018)& LJA O é Yakdloi@ 2SSy 0SS 282A 0K & &
I f SalLl2z 2S RiSHto skip@dad NGRMAN 1y /50 W ltshotRtyph (i &
5dza N1 X 1 GSNBSOKI 2y YOt ToN A GSOK 2S5 moogelft.
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(Obr. 4)
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(Buchanan, B.B., Gruissem, W. & Jones, 2015)
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Hydrolyzovatelné taniny WOH l

Draha kyseliny
malonové

Kyselina skoficova

Jednoduché Flavonoidy Smisené
fenoly fenoly
Obr.8{ OKSYl oAz2aeyiasie TS5yraifc&zeiger,2pS0pT | G2 | dzLINI @Sy

2.2 Fenylpropanoidy

%t 1fFRYN 2SRy2012dz FSy2ft A O] dighkno\s K&2S | dzy F
aneolignanoghotypu2 S TSy & f LINE LI yosdyR&i@IS K2 S R K BIRdz
fenylpropanoidy vNER & ( f A yilt @K J iz smpbKydeliny fenylalaninu(Obr.9)
(Kimetal.,2015)CSy &f LINR LI y2AR20t 2SRy2i0G1l 28 LI |
LINJnj N LINI @S St2X ARGV NEY | £ A 3y Ay dpohledd2 f & Y S |
T Fadtd2dz2 Sy N 2az2dz Gedz2 frtaG1ez trtid1e 2R@21
20al Kdz2NON @S a@sS aidNYzl (ddznjS vViSSaNRizat B R
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T+ad2dz2lSy$ TSy 2fabolty$ t 5§51 EYCRANINES, LS Ger,
2010)

WSRYR¥P2RA 2S5 2A0 RTpMEBeeNRYLIRY 2WES NI 2By AR/
pro mechanickou oporu a hydrofobicitu rosfliy S 6 dzy S6y S aidSyeod YNRB
FSYyet LINRPLI y2AR2@2dz OSadz2dz oSt 1+t Ottt NB
ay S0 2 hRlitofyON2 nj R S AE(WI U ¢ | (HavidryNGhgpplé Last,1995)

0] 0] o)
OH Fenylalanin amoniak lyaza (PAL)‘ R OH OH
NH,
Fenylalanin Kysellna skoficova Kyselina benzoova
H,CO
~«——— CoAwS ~— HO O o
Fenylpropeny 3CO
Kumaroyl -CoA Kumariny
HO
(0) OH HO
Stilbeny
OH O OH
Flavon0|dy

Isoflavonoidy

...........

Obr.9:{ OKSYIlI Y20yeOK LINRRdzZl & FSyeéef LINMVOULPRIOR2 BS RN K& d

221. A288WAWEHLINR LI y2ARA

. A2a@yaST I TSy e mindkgdibuy-feayRlaniren|z6 By 1+ 18
Yyt af 8dofehyd OS OK y & fenglgrapandidgMe & G f Ay y SK2 (& Lidzd |
odzyS1 VYylF2LI 1 o0Az2aeydsSil ai Naxlplopamid22083 | K dz

a1St SG Uirypdfpny b Ltydasindzd ¢8G2 2a2dz yt af SRyYS @¢
LINE . SUA g6<tlin naopak fenylpropaoh R2 S Y2y 2YSNE &f 2 dzON
Yy S& LR 6 G dz ATNIAVBRRYNYOKOK Y S G | 6 pigmentiAbbrmdréi SNB L
6 Romponentd 6 dzy S6y S aiaSyeée o

+ 0 S OK yligaingkysging t S YI 2N GXARY ILEDBR 0N
¢CF G2 RN} &BRI njSodz2zS JOBKRY |daki 2NEDd2 @$ PBSIKA2
rostinami 0 SKSY 2% 2325 i Q0LaNI SRaer y Oh @eidiyt OA @2
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nS o BidbyntS (i ARONISK & (1 SOK (i Sedz UA P25 2 OB AN DO OXKa 4 ds
FYAy21@aStAye LINMaeOARidakevd Re1SS2SsGA ity Ne 1t
aminokyselin fenglaniru a tryptofaru® ¢ &G 2 £t (pfodOA @2 % dz Ol DR X% C
YELNRAG2 ySToeldySed WS2A 0K LINNBREOGSES LRI NI
Aminokyselina tyrosin je pdk N & pibsynketickyz fenylalaninu(Herrmann, 1995)

222~A1AYH G230t RNI KI
~A1AYt (23t K{RNbigntaickdS cestou T | Y SnjS ytaodze yyGIST dz
FNRYI GAO] & OKe dziv2h y@A 2RSEYRY®WA O1 2dz RNY Kdz Yy I f
hub i kvasinee ¢ I (2 RNIOKI | @ DEBEINDP2 RNI KKf BBy RERY
proteosynS i A O1 6 OK RNJ K& & ye@Ride® VR & 8B v LIhjhjSyt OS5
aft 2 dzgysauykofaktorymebochinonyo 5 Moz et al., 2018)
t NDY N 1 NR|

~AlAYtH G231 RNI KI 1 6Nyt (PEPRayyRS2A4-T 205\F TRk T ;
Tato reakce je enzymatickyl Ki | f & 1 & @1 efidymem 3-deoxyD-arabinc
K S LJi dzf-2Taeay®idl a e y (5! 112tdzza eiyRini 29 8 Bededxi}
D-arabino2-K S LJii @&ty 2 @t  (Te2aa@pHR)yDewick, 1994)
5NHzK & 1 NRB ]

t20Ss 02 | ZPEBYIKRREELGSY 1 yA WSy 250N t
enzymu 3dehydraO K A sgrt (I k&.Jnj S B S 6 Ina3tdehydrdd K A (DHQ)
¢nNSGN 1 NRJ

bt af SRIWISKERENRREKFRNI 620t yd ¢l 12 RSKeéRNI
1FaFtf eT-ROKYRNROKA Y IRSHE®RE RNROKAZYS (o LJ2addzLly
l 0a3-RSKe RNROA LAYt {
20 0ONée 1 NB|

~A1TAYL G eyRSIKE RINRAEF £ @81 dz2S b! 54RISKR RINE YR § X vy
y I O AKnagys, 2D03)
ttGeée: 1 NBY

~ATAMYE T 1 RYIOSNDT dzc M BWR 4iE2 WHSNI S OA A
Y6 OMFRYITI ( J& dkGaNIZH a(Kbistiiba, 18979)] 2
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YIEGFterll LInj S R LJ2 arit SIRYGK 2 R NIt K| dz2 SO A Yz& | dzi ¢
58Sy 2f LI NUz@e2 DR W @Hayitae ylid SN 2SS 21yl 62 3t
3F2aF2 0N NBI2E & @A y &Maddhl&yDudai®\w} J012Yo zahrnuje
LINjSy 2 & LI NDzdydidxdz skvpinu G 1 A WBIF @ éz T tzal dxzniku
5Sy 2t L) NHz@B 2 DA U d
{ SRYé&: 1 NR|

Chorisyt inf B BB &aSRYéyY | Ll2at SRYNY SylevySy:
oA2a8yiSiAan01lS RNI Ko ¢ SEPSRactbrifiiyd Y ¢ YKz N& T «
af 2dzON 2112 LINB1dzNI 2N LINRE LISG 2Rt aDYEOHK 6
prekurzorLINE & ey & $IAd2]1 eRKY YSGl 62t AGA 2112 24az2d
GAGE YINYYNY DX 1 2 §MirJJ8IX& Singh201B) f ON

OH O

OH O
Qo X . , o0 oH_ "
HO’P\ H OH R’ OH AP syntsza //P\o - OH
OH OH OH o -
OH OH O
Erytréza-4-fosfat Fosfoenolpyruvat 3-deoxy-D-arabino-2-

heptulézonova
kyselina 7-fosfat

i1
> '(\b\e‘*&a
(@) 0 \;é‘od\\
OH HO,,. )
" __3-dehydrochinat dehydrataza OH
HO" —~ __OH
HO
(¢}

OH

3-dehydrosikimat 3-dehydrochinat

Si

/r/'/;]a»t
Jep
WA OH QH
= HO ~
HO,, Sikimat kina’zS HO //O
o “P< OH
HO Hd Y

OH %
Sikimat Sikimat-3-fosfat
e‘l“\ala
O O
O
T
Chonsmatsyntaza
“OH
Chorismat HO— P OOH
OH

5-enolpyruvylSikimat-3-fosfat

Obr10Y { OKSYIl o6A2aé&yidsSi &NDK2NIDE X injiBdz 1 (Mkigza . y201ia dd d3Sy 2 1
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/| K2NRAYH O O1 yAlt eytGrilSIRWE S 2LdnpSBndaydsinde2Ld2 Ye2S0
RNyWKEFE FSyefl fl yALWNR o¢NKit2 TLnjSIMBY2O0A Syl evYdz
kdezOK2 NRA aYt (dz @1 yA {Cbr. B 2LINBESYINB FTEFt it at S
nfSyetlrtlyAy LRY2ON 2SRyYyS 1S R@2dz Y20yeé Ok

t NDORNa G T F KNy dz2$S G Nlraigl YYMyH G TLINSIFISWS
1088 yt aft SRYS RSKeRNI G2 BINEzKE I OBBYA] ST S
v2 LI 6y SY LEnl RNZ 1 Reé& 2SRIWBRNIVE OAY SIZ2INDS)
LINBFSyt i RSKeRJya# LN ISREE] i NI yal YAY 2 dit y
(Zamir, Fiske, Tiberio, Be&yJensen, 1985)

HO,

O O
0 Chorismat muta Q
orismat mutaza
HO OH - OH
“
OH 07 OH 0
Chorismat Prefenat
NH»
~ OH
0~ OH O
Arogenat
(o]
OH
NH»
Fenylalanin
Obri1l:{ OKSYl o6A2&aéyisSil FSyeéetlftl yiydz | OK@aNdgnédddénsedz LInjSa w

1986; Keller, Keller, Salch&ringens, 1982)

223CSyeft LINRPLI yY2AR20t RNI KI
Fenylpropanoid@t RNI K|  gR NISK 2ad2 dZ@xod Al 2 owidoO | 2 ot X
+863af SRye LINRRdzl G OA1 A YA ti Zaadpekuiddr grévdrbut Sy & f |
NRET YFEYAGS a1 dzLX NOK BB, BHQINE LI v 2 A R
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CSyeftl tl yAy (PAY Rafalyduje steredspdcifickou eliminaci amoniaku
zZLF Sy et Lt FyAydz I G2 &StI1S93 & My yWywN &R & i JdApIS § §
R tzavznikkyseliny B-a 1 2 nfjA 02 S ® ¢ G2 NBF10S LINSRaidl ¢
OAZ2ady i SM? BIEINRLI y2AR20SKERa]1$6BilHAz 1 N2 |
NB 3 dzf I § YINI S NIBNER 14 LJ2 dzO i N reguailjé, dyYSdaad 532 f A S Réza & L
sk NP Y| A O érwsilint {O{Rahhdrt,\2007)

o

Obr12y CSyef LINRPLI y2AR2@eée &ai|1StSio

Zi 1 G2 (@1a8KAfye a1 2 njA GyNgizEBdsthomEINEON/ NKEKR NP
1 NEG&AG D2 njSk N YOI i ByelfingdaRKjsou kyseling-] dzY I N2 @t,5 1t &
T S NU# 220G | (Or &3)(Ibrahim & Barron, 1989)

WS2AOK oA2aeyidsSl i a2 nkiNG20zeSLIARSSEMPAERE LI Y
YSYooulya2 OA2 Ol Yy SPASORGRIOKRNBY Gy N Y22y22E&3Syt
AKENRPE&ftT &@d ¢Syd2 1 NPAANATOIAES? oNkurtanp@NSS yAdZ di
1 G SN YHDO8f DRYIS RNK & R NPIENHfoKIOD+ vl kyselinu
1t 92 OredadS t Ay | YAOIBAIBE Y¥SGKet 20t yI-a LISZOAZTFON | §
Ol G S nydrexgferulico-methyltransfeNd .IT@omethylaceRt @t @1 y A 1 ¥ 2 dzi
FSNYz 2 9S @

YEASEAYI LIFISNAA A YEON2 YA IR K RIPHER t tpl
K& RNE E & pabozkt5yay t+ &f SR K& 2 Gtelhli singdovou{Bdhaert,

2007).

e) o O

H
HO HO

Skoficova kyselina p-Kumarové kyselina Kavova kyselina

Ferulova kyselina Sinapova kyselina

Obr.13y YeéaStAiye &S T @eNITySyey FSyefLINRBLIYy2AR2
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2.3 Lignany

[ Adylye 2&2dz LInNANRBIT SYyS &S gebidsywRtidi@lNDHN NP
pohledu dimery¥ Sy & f LINRZhkng BtAaR 82014WS 2 A OK Nl yi2Ryit OF
jetak@St 1+ = NO AR NRIGNY NOK NR aR Ry @OK a T F NI
ZLR2 Kf SRdz 2NHIyAO01S CONEYAEN (@&a RIHIAKYEN
fenylpropand R2 @é OK hdSROY2SH SIINY (1 2 LINR2OL.SEEASON & 1 HyAG] AyS
dimerd fenylpropanoi/ NK2 (& Lldz 6y S GORE en®d2 JINYINYG | &
nadbytkug dimerizacey SY N a0 SNB2aSt ST UABYNLIRINEBSAK ®/
aGCyQ RNIA BOAYWS LINNLIKRA 2 R2 ORNR NI 6 yaderidz LINE
ZLINN1 E F R&A (1 120SiG2 MWBamMahg§2085 dzlt Tty yI ho

OH

MeO

OH

Koniferylalkohol Koniferylalkoholové radikaly Pinoresinol

Obr. 14Y {OKSYlI RAYSNAIT I OS FSyefLINRLIYy2AR20860K 28SRy23(S871=
lignanug pinoresinol® t njS @1 | (i 2(CunhadslalNROES$ y 2 1

2.3.1Rozfey N 6 N aft A2334 IyyN&

%S a@gsS LRRaildl e 2a2dz t A3yl yes I LINRREY RIS 3
rostinamiy | LIOfI©5 2 dz NP Rl &t ORE Ddz P OKy & NRAGE Ay e
ane jen tak si pdb K tt o zemi Ale ZLIS (it ATy WN2Yad  soy Igrady 2
kvazid OdzR & LINfN G 2 YWASOSIY Syl 2NBA T 23 REWK B 1 2njSy
aleli I | IBtecl] semenech, plodecltd stonku.Zii 2 K212 RA&AG2Rdz 2S5 | a
OF I LINR & (i fosti@iS T DX F by el y I Yy e OK i R NBtB GBy| NIYS
RAG2RSY 28 (G20A0 yI0OS oayS3aQrR2INEYNOK A A2
vel G SNBE OK AMNRHEITE A y# 10K] &/ | OKt topotd praveiR soli2 dz @ é
A0NRYeZo § HISMNBN 1Z8ensaORyD v & v I OKIAAYBENEDY S5 Y &
Yy S L2 f ILMINNBRIYINEIAY A SNE 2SS @St YA aylFRyS 2R
02Kl GéyY T RNEGESYt NBBINHRAEETAOSY® I 2NG A3
matairezinol, pinoresinol aolariciresinolWS T I 2NYI St 0818 YROKQ!
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vVOSNB A (X (MyISTEOSBSYN 21 ayt 2S5 3akém, ki, 28 g A O1 |
2006) Vzhledem kRSGS |1 2Bl YIaYATINRBOAL E YNYSZ | yiATFdzy
aAyaS1iAOARYNFS Off ¥ dzili REA BPG Wk aDISRLIZ | f + R
O&siat 2220N2 206Nl yl NeadGftAye LINRGA NATyeéey
(Cunha et al., 2012)

ZiSOKi(i2 RAOG2RA &S (I {RAf SOA L 8Y haehdt® § NDE& 6
011 A zadefard&oldg® . A2t 23A01S (Saidz20tyN ATy
zy A OK YI 2N BSLINR G AVE BRNEGG 2 & dzLINB & A Sy NX
kard2 @1 &1 dzf + NISN 6 Iy (Shletrir &tEIA RIPEP . & f 1 LINRU+H T |yt
Fylt3aSaa0]t Z(Badtds,PGavdlhb,yDR (iSourd) tPedr&zzBarti, 200]
tryLJl y 2 QBa&osNAlbuquerqué Silva, 1999n antildd K Y I YAt f yilva | { G A €
Carrara et al., 2013)

ZOKSYA O] SK2 Kt SRA& LINjSRa (Gl gdzaN A3y
NAT Y2NRRaOKY HATIRRZINE (2Ydzz OS 4S8 p&eh OK 1
zedvou fenylpropanad R 2 @ edhétek (& G NXz] G dzZNYy' N Y 2 (G628 12Y

WI 2A 0 I £ S oef2 LINjSRS &G nSyRIZR 2 &N (i
RAYSNAT dz2Sk2f A32YSNRT dz2Sky So2 LI2f&YSNAI dz
chemicky ai 232 Kt SRdz 0A2f 23A01e0OK @gtlady2&8aN Ty
dodden Tt 1€ lchg Ny, nedlignhyjoxyneolignanya tNA YSNE | @@
analo@d D2 NRIF f AT X DI NONI Z 8k -Abih, 2005Zpbhleduz NNI f :
yi 1l 0260210N + | f | RyjddnothkaZg/20Y SANWANY' I 2+ 1 2 LINE LI
I NEYIFGAOL & | NHzK 2SaystNaatt 2Ry LONRALOBAICRSMA aS R
1R 6NaAfSY DINBBNLENERNRI 2Py all SINB y&S yI OKt
0SYyil Sy2@SYdz 2t RNHzd

C6-C3 jednotka

Obri15! 1+ T 11 ®HEELEANY NIy 2-pripglisrend. SRy 2 (] &
[ Ayl yeé 2az2 dimaild {|5f 2Idi6eSEF AN Sa 1 158dxg NINE LJ
jednotkyC6C3vL.J2 T A O N(&dE G8ya G B WS NHz2 N RIS Nelt LINERILYF &/ 2 ¢
deriv G AtYl {f A0S &S Ged2 Y2K2IONING BBRYERS | @
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pakd dzZRSYS Géid2 RAYSNE ylIleéegri yS2tAaylye .
OKI NI} 10SNRalGAO| SK2 (PePoyirio2 RudaNl Spieltes R@16) 1 NHzK d:
a2 Sa kRADOSNAT I OA R@ERRS] &anfSNi] 288y 2 G2 Y LINIBY N
adzKt N1 Fdée d2Y RNHzZKSK2 FSyeéf LINR LIBArBakaR dz= LJ
Raffaelli, 2012)¢ @ LJA O1 S LInjNPf Y RESLIIl  yVADENID mMc ®

o O, G

Lignan Oxyneolignan Neolignan

Obri6! 1+ 1T 11 GFEyed LINRAY v 2ligayy)e G yIERYSINE/ | y& | yS2ft A3yl ye
a upravenoz (Moss, Mary& Road, 2000)

WE1 2S5 air OSti|SOK (i12n 225/ (1t IA@RIOKI a1 dzLJA y
bt alkyvY2inSayS y HeaWNGBEy DI BNYISBR of ¢ G2 &1 dzL
nal + 1f+ RS {dzlLih @NIE OBK 24IIN2 NDKE NP Reivlosmh  NB T |
podskupin (Obr. 17) ¢ @ (1 2 LJ2 R& | dzLJA y @aryldafalenyJaryitetrafiny] & G 2 )
dibenzocyklootadieny,dibenzylbutanydibenz/lbutyrolaktoly, dibenzylbutyrolaktony
furany a furofuranySatake, On& Murata, 2013)

) ) <l

AryInaftalen Dibenzylbutan Dibenzylbutyrolakton
LT . A Ip
J O oy
Aryltetralin Dibenzocyklooktadien Dibenzylbutyrolaktol
o L) 0
Oy .J L'
Furofuran Furan
Obr.17y 1 f I @y N LR R&] dzLIA y & f (Masyétglad2000)t njS ST | G2 | dzLINI
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232. A2aeyiasil fA3ylya

. A288YGSILINEONRY Y& 12 NIRA(tHE20t 2EARFGACL
FSYy2t A01S TFdzy1{6yN aidzllAye yI  FSyef LINELI
RAYSNAT I OS LYBRAR JI2ZEMA R T 6A fF1tT 28 GS
kdeyt 4t SRy S LRAGKIIW$ BRBEARI OA NBALIS|1GABS Ay
nai 102 ST yA1EtSY RAYSNHzd wSI 108 2F12 G112
all2 1l 2NR @yt &G SN 23 LAS\OAATIAIG yRITAZIT 2021 LYUBAAI] + A
LINNG 2 Y@ aj[NRNNONOK LINRP G SAF a2 R2t @ Sy ININPIF S K v
LINE OSASOK | 2@t A@zdz2N Gb{yNg&a &Pribt® gOBNI NI y & T

2.4 Lignane9,9-laktony
WE {12 G(&LADNE2 AN VIIRSTYRA OSA R I2Z0A G oA2&aey
urostlin zdruhu Forsythia kterou al roku 1990 & G dzR2 @I f [ SeAa i
& LJ2 £ dzLINJI(Eagind ¢¥tNglL. 8 1991 WS2A OK & 0dzRAS  dzY2 Oy A f
YY2KeDRYLIWARSEANYOK 2 06 adib&éndgdNytopldor o Y2 (A D
(lignanc9,9-laktore 0 = T Pk ¥ngtgiresinoludé .  wl FFF St AZ& 1 2A1 ]
2 NKNE NZWS2Aik LIS A i A FAX Ot 2EARI OS geéc
YSRAZBENVRI T I YA n6ERNONRY2 SLYNP (i3S A ykBatlzY2 Ok ¥2 8y 2
Linffh A G G Sy G2 GeéLl f I dvéuamplékukdrifedyhiBoali.LJS OA FA O &
h 6 S O yb8nzylButyrolaktonyLINjS Ra (i | @ da&XNS OF 8 2 WA dofini & 1 dzLJA
fAIPLVE | Sy NIz KRE2SYielldz t+GS1T 28 2S2i0K
1 0 &éhnujey' F LInjN1 f | R iAn¥nlapratekdS a2 (OA you & antE\D
aktivitu (Hajra, Mandalk Hazra, 2013b S1 G SNB f+ G1 & LI GdneNON R?2
Yy I LIRN1O0fd#0 So Ay yS02 KAY 271 AYAyCushadtlall 202N A
AGSyid2 &Ll RS Nlordekxtiantiefghnani | ¥ & N ¥Sliva & &.A2010)P
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2
MeO OH
Koniferylalkohol _Koniferylalkoholové radikély_ Pinoresinol
HO
OH " OH OH
O /
"y O/ / ::
E B i o~
OH ]
Lariciresinol
HO
/O
> o OH
© e
O
. )
Dibenzylbutyrolaktollignan Matairesinol
A
Dalsi dibenzylbutyrolaktoly
Olbr.18Y { OKSYl o6A2aeéydsSl e YI (l(GuNda atkly2Di2o@bdog npgagHakod 2 | dzLINJ
& daSilva Laurentiz, 2018)
2.4.1 Cubebin

CubebinjelignaB 1| 2A O RINFBSEWNYSyR2 a1 dzLIAy @ RAD !
ad0SYS 2S5@St\sl 2NIiRST 66E FRMANYW EDKR  dz L2 RN
YdzO1+t G g @hé@e OR LInj2W03 WS RIPS (@IOKIP2 2&82dz Gadz
LI 1 @é0S 1 YNV 2y & datlugadher tufebaCubebin pal 2y 1 NB Gy S

z2 S 2 N O K(PeteitaeSay, 2016} njS | Jje Qz®@So Ay 1 y+t ¥00l@A O OGN
alepozornostna s 2A o6 A2f 2 3A 04 @ NKH (Ligha d SiRdZ NIOIK6S IRES & S
Mohou za tol S2YBYENYI @S o6A2f 232308 (Se G R §2 @1 K.
extraktd YzLJt 2FR &ubebaBioaktiy $jNT Sy + S E (i Nlizpl&ziSviolhgicky DS Rt
F10A Oy NOKK (NI NREONG fiAS/> (1 GSNB LRI S LIREB AL KP
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O8LX 2 RSOK (i22aky2Nil2dz LASAOngK 2 (GyrdpyOdéllinia pét al., 2018)

bt aft SRy S G6Saidz2ot yN GOSIRNRGOGAD] §FSTRMRBBET | |
al YA YA1] NR o(BdstosyeNal.,g260A)y 1182 T RS2A G 1S | yiAZ2E
(Graidist, Martla& Sukpondma, 20157y | OSK2 LR Kf SRdz a2y & | 2
proti parazitu Trypanosoma cruzil. cruzie (0 2 &k ®F T A G 1 2Chagasav8 Ry e 1
chorobu, ¥t Y2dz GSO 2 12 ! YSKHAGR yENEIONYA2BARISS |
I YSNA OS 21 2t #Godoyie iffaktal23083) f A RN

/’O
)

HO
- “\\ O
S >
(0]
Obr. 19: Vzorec cubebinu.

2.4.2 Hinokinin
Hinokirin (Obr. 20f 2 0 R2 0 y989-laktanDyelfy 2.J2 LINB S LR YA 2 TR Y O S
Yoshikin a Ishigurai vroce 1933 ether2 @S K2 SE G NI |.Tap IRap§I@ KA Y
AT 2t 201 ¢ 0ST ol Nt | NBE&E8NT & O N2 SSRGS ¥ A i/ |
Mamelim, Briggem a Keimatem LJ2 Y 280MI yaF2N¥YI O0S yI 240
cubebinolid(Marcotullio, Pelos& Curini, 2014)

HinokininYt (1 S @SEeNYbaktnelibdNRFAE SSO]SNB 6/
aktivity, 1 ( SviBzuje Mimo | y' i A LI MRtivitus G 1 fGyS\WE o6& aSs RI £ |
podobnost scubebinem odhadovaK A y 2 {1 Ay Ay 25 TLINRYG Aol iy G EIN
cytotoxiclou - LINE ( Buyaktivia. NB& 2010 SivaSs & gé YA & LJ2f dzLINJ
GeK2Ry20GAft | yiA Y advgcdbadtefitntibdrculgsiM. thbérauldbsi3 A G dz
28 o0F1GSNARS T 2RLRGSRyYyt 1+ @iyal 11t @F0ysS
LINR 1+ T I f YNNYy 2dz |1 0A XMiyde YILINE N A yAOBAGENA 6G/MN
625mg/ml. ¢ 1 20eéei2 > J8 HERYBHFRt SRdz & i NHz| (G dzNY N
(aktivitall I 1 2 OS K2y Na G (N&I2Jdz dzldt G S1 ©GA6A (dzo SNJ dzf s
L2 T 2 NRj@klyiilslion: Y &tdoucnostiJ2z Y2 OA LA Kt SRt YN RI
aktiviNOK LInjNNE BY REBSOEK RSNA Gt 14 @4 @hdoyl S 2
deLimaetal,2018p& | Y21 njSeyws| OWA K adSaysS GF1 2l 12
T F 2 NYlyd2Aded ylpivitpioti T.cruZ 1 GSNI = 2+ 1 2A0 oeéf 2
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Chagasovu chorobuNarazRNf 2R Odzo SoAydz o6&f IT. druiS Ay
a0dzR2 gt y I Viace 2005 de Bdi2a/a ¢olektiv testovali hinokimivitro proti
g2tyey FYlFaldAT2cuddeY KESWBIYY 1| 2SK2 |y dAdN
oef KAY21AYAYy LRTRS2A @eoNly LINE (Saidz2¢
aintrad St dzf + NYNY | Y ATlckuz 2td j@ké &ts, tak it MMb Y éya f SR |
in vivotestAdz] t 1 I apl&atehi@innuvedlak poklesy | 1 I OSy N oTIR6NI T A G &

bt &t SRYBAYR2TAY My dzl BRS& 22 Gtyyiss OANR @S @t I ad
secSRylt2 2 G(GSaiz20tyN 2SK2 (6AYy1EUSARRGA O
Ve@OSOK LINNLI RSOK @ell1 201t KAy(@dchyliby Jeéi
etal., 2014)

Obr. 20: VzoredHinokiniru.
243/ Nf 2@0eée aeyilSioor €S NRS N¥@lotinemLJ2 R 2
alignanolaktonem
Naz 1flFIRS LInNSROKIT S2NONOKA NIt BdzrijS 23268 A §
LInjA LINI @A G 6 LI2 otfdtosatcY By N &@VH6$1a% NG 1SS 2 0
OKAYSNYN 14EINRPIRDSNE o0& 12Y0AYy2 0!I flakiowdd2 2 S
seH@Bil y20SyeyYA f Syotogha.¢lytiz ot i dalLi2&s G111 Y
2681t GFy2dz | yiALIl NFYT A (R0 2002 ORdpy2d&PA bd INDC
O8Syii2 LINPRdZl (G 0dzRSSt G afhABRES YABRGOIS | 2 O (
vodzR2dzOy2aidA Y2KEtA f1 (1dz LI2R20Y 2 dzmgoe dzON (i
ofactioni Si2 ZMNHNEABPBYSOK AYyTFA{120FyeOK LI NIFTADG

hinokinin

podofylotoxin

{ OKSY + & g8 8B OKA Y2 | filofoxintidz | L2 R2
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/| Nf 231408 f 1 LInjA LINI @S @b HIR®RS Sa § YOKSIYH (@2 OKt T
0 estbromademdnite2n@ v atdonitrilu a toluenu za 45%
PeiS01dz 66 NBINLDRSO(2E S FE
aAladzydadzi {8 LIhjfl YIN ¢
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p Ti 2
AKe Ar@2yS™M 1|

An

R & bR sulfonitril10LI2 Yy SOKt vy (MyepicH@gdridemZ dle protokolu

ge dA )/dzii $K2,T UvS gh dellJIsizyéf)él f m]@@ﬁﬁfSK&bfllaLJ&R ﬁdz‘[
n>mYY2ft X
[6bé‘t 3

provedS y I
produkt6 v T4z

yl

Fel ©Q 2l

M>ZnYY2TE §
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O
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2
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N
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2
0,
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5
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al 2N@8pra@ukBY 2 Kt I 248Y 48 LXyS OSy201F G 238K

140 ¢+ G2 aS1@SyO0S T16FftF ydzl f S2umalbicgkNey 2 G S¢
poY2 ON 1T ARdz a2 Ry S HKHMN GveSry 2GS0 ALINBRGINGK [Afyle @ O

1 0SNB5d& {oNRT LI2dzOGSRE 2 LINE NBI1O0OA0 Qeigd2nj/
Foe 20SOnSyN Oé{f 2LINELIIE o aiNF @REDEK MRS B
kwwi @2 njSyN 1eaStiaye TAR20S® wSIF{10S LINRoON
geoOK2I N ttiGl1eo

Vyt &t SRy SY aeyidsiyAGat IMBUINIENED t R2EBt HZKEHZNR Y
laktonu 111 I @1 yA 1 dz BY i 8N QS Gier o NBI f i S¥ & NS
kvay G A G 1 ZiiRERSI® RAJ2Rdz 0B8R2 | BYAR @S LRFEKGKLY
NEF32@FG 0600ST LING2Yy2aidAiA NROARDGERE YN ON

LIl LRaljedtl Mpxde apaiSIORISRIZIRIGE | NR1 &0
stereoizomerQNf 2 @14 H i 1d et | LLIBANEND NBBYBdT @216 + £ Yy NK 2
geis éﬁl?xdﬁ 0 a G 20dZLeh{py | 2 | Yigstere®ifoRrdr yi.e. =>99:1)
aenantiomer £99% e.g.
® PhO,S /7
PhSO,Na (8) [>_c 2<|i/<
N 3.0 ekviv P—— O
S8 Toven, 110°C s”SCN  CH,ONa
0, (0,5 ekviv) (+)-6
o 10/ (57%) CHOH (794, dr. = >95:1)
NaNj (6,0 ekviv) Pho.s O NaH (2,0 ekviv) =
CH3C02H (10,0 ekviv) 2 < . PhO,S. = o}
EtsN (10,0 ekviv) o Br/\\\ (3,0 eKVIV)‘ 293
DMF, 70°C " DMF, 0°C pak 60°C Ns °
6h (+)-11 : pa
(25%, d.r. = >95:1) (+)-13
PhO,S O
60°C =
neat, th = N‘N,N = O
A

(+)-14 (56%, d.r. = >99:1)

{ OKQY I/ Sty PPBA GleS & Opt@lokiu(+) S R2 dzON |
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4 Diskuze

{eyiSTl YRYBAFIKAIRFTdz B OKt T S2NONK2 1T 206SC
zeR@g2dz {NRP1A&d t NBYNY (NR]1SY o6&t &@yasil
1 2 Y 1 NEfénylshilfonyl)3-oxabicycloB.1.0lhexar22 y 2 1 G4 SNB &t 2 dzOA ¢
1t YSNE yt af SRdzZ2ZNON | M2 P35 KE (/20@8REnud & fF 10y Ne v
LINR 6 f 2¥asS Y YSINDDY N& 1 NB | SY I -(fenyisinfphiBk & 2 dz
oxabicyclo[3.1.0lhexa@-onu 65 T I GNYO2 RNHzKIEOS| NypHl &f SIRRII
termicky aktivovanou [3+2] 1;,R A LJ2 £ + NY N Oe 1 f 2+ RA OMysdkiN® 6 NK |
A0SNB2aStS|{AQGRORddzPEOBY NNRPINRB2RSYIENYI Gy So

4.1 { @ y (1$fénylsulfonyl)3-oxabicyclo[3.1.0]hexarR-onu 6
YENG62@e BY6SENIGHEDEH ALY YRION2 f §1 dzf dposiiuN O & 1 |
ddzoalAldz2 O Yy SRRALVRNBZBNOR?2 @& nj§zLIA yoiycidal8, 1 2 2 S
epicHorhydrin 5 anebo glycidol2 6 K@ RNRE& &1 dzLIAyl YA&AOS oeéi
Mitsunobu reakce). Jako-YCdz] f S2 F A NB ILInAA (3&EvS aS LI 1 |

2

fenylsulfonylestedl y S62 2RLIZ2 ONRI 2N ORKBYNAE 2 3é S| O,

H3CO/%:V’ 10

{ OKQXY I+t NB2iyN NBIiINRaeyasSi I ONt2@0SKz2 Ayl SNY
t njokt RFfA 2aYS3> OS a3 o1darRSS LUdpNNLONE- Qo | 2 of (it NiQ) yel
G2K202 (8&Ldz A guf SINDSNR Aitding® 3/ASQ PEedetletIBértS LJdzo
& Risaliti, 1993; Gaoni, 1982; Hell, 1999; Kazuta, Mats&deShuto, 2002;
Oketal.,2007). 2 KdzOSt &8 dzl+ T 23 OO @SEKA ONHzINISAzING
ySFOAaldzil 6Af yYNd bS2LINBS 2aYS &S5 1T 13rSnjAat A
(Klunder, Onmi & Sharpless, 1989}{ OK S V.| Transformace glycidolt2 na
2RLIZONRI 3INKQRNOG MK FI2yay | Ry2 | ONf 2@é LINE Rdz]
VRt ONY | NR1 dz 2 aiYrénsfain®vatldlydidoll dhdxg sizlibBeB a
epichlorhydrin5LJ2 Y2 ON ydzl §t S2FAf YN adzomadAlddmmS ySo:
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respektive7b (Tah 2).. 2 K dg&sH $OI | 2ISRYV 2& LINLI RS y SLE2R
ONf 2@é LINPRdzZl 0 &adzoadAGdzOSd® +OSOKye& NBIF]OE€
VLINfNLIF RS NB kdtind SsnigildalfonkgrilaaNEK vyt Y TNS H 1262y N S8 Y6
ySal 1é LINR2GRIA @dayiieYdy? t2 1 YOA1dz £ S LnjAC
sonell2 i LINR G211 2SRYS NBESNBY® yit R206S ySa2Sy2
substitue, F £ S T+ N2@Sz 2S2 LRRNROAE ytatSRyS A
kel @2 NB S Oe | f 7 INMKIdrDY 2 IFIQEEESIRY + KERNRf el | NE
pakdzY2 Oy At | dzl | @njNG A 1 1G2y27é 6lvbddgpot | ISy
LINR (121 2f dzo ¢ Sy r2 OIKNINGA 2 Rt DI f RDP (02,0 S da | fd2
oef A yIRI{S QegiOfDt yi LK KRN LIDON2 REYW (Si2
O8NP Rdzl G &aA dzRNOSt ag22A &0SNB2destrbkyia O] 2 dz
OSLIAYSNI OA0 OKANI f yNK2 OSY(dNI o

0
NCYSOQPh —— NC._-80:Ph + LA __cI — NC O2Ph

10“& &

3O

SOzPh SOzPh
- O - ( o«

N
PhO,S \? . hydrolyza

{ OKSY I %2SRY 2RdIOSNBI LB KA FRA FROR Y LA & | 68yTiNdzaNsRa R 2P R Oz §

NEBIF{10S 242dz LINE T 2SRy2RdzOSyN @eySOKi yeod
+8O0K2T N f H4@L®ose { Rdzf LInPAYLINI @Sy e LR Y2O0ON &dzo
bromt OS Gt dz NB&LIS| (A @%IsulfinhRovE22vitaNEauA YOIKEENAR | dz &

PhSOQNa

o) . 0
(1,5 ekviv)
B SO,Ph
H3COJ\/ r H3COJ\/ 2
8

toluen, 110°C

4 (69%)
PhSO,Na
Nc_Br _ (1.5ekviv) NC._-SOzPh
9 toluen, 110°C 10 (57%)
{OKSYl{eyiSi | @geOK2I NOK adzZ F2yao
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42 { ey G ST I Wi2WRBpEnt A 3
+eOK2T N 1 (1 3&JeX2 y& Bkéon bgk 1-(fenylsulfonyd3-
oxabicklo[3.1.0]hexar2-on 6T | (i S\ LINRBSE Y 6 S6ySY Yy20aiG0
jeho modifikace. ¢ I G2 t+ G} oefl LInjA LIN> @Sy I L2 Y
O& 1 f 2 LINE LihyBegkBaRet S| NINE ( 2 h@d NI & \2A WREHS?2 & 2 dz
e iSO1a) 6hoNW
PhO,S S CH':CE;CN)ZI-(is(,g)O?‘(;v;\Igliv) PhO.S, 7
z EtsN (10,0 ekviv) o
<|i</o DMF, 70C NB\/EIf

(+)-6 6h (+)-11
(25%, d.r. = >95:1)

Obr2ly { OKSYl 20GS@nSyN O& 1dSKaNP L&t ady Ry & i RYNEKRdZ] i S5V
4-(azidomethyh3-(fenylsulfonyl)dihydrofura:2(3H}on 11.

bt &t SRyéyY {1 NRB]1SY (02dnS yISNKRLIBNEGEEDM{ GBINE2 LI N
bromidul2vo T A 01 SY LINB.AGNSRN O6ho NP H

PhO,S 0O NaH (2,0 ekviv) / PhO,S O

0
ﬂo Br Y (B0ekviv) | POSE 60°C Nﬁo
> — X
N3 Ny O neat, 1h N-N o

DMF, 0°C pak 60°C

(+)-11 H
(+)-13 (+)-14 (56%, d.r. = >99:1)
Obr. 22: Reakce laktonu (¥)1sLINP LI NH&éf O NRBYARSY | yt at SRyt dyBusya Ot Ot

(+)}14.

Tato reakce byld Y 6 yS ,ySol2 By R alydce ORFEISH A A Oy N (¢
19 NISNYNK2 AGSNB2IQyNKRt OCGY I NF S y L2 NP B W
LInjN & ( dzLJe vy dz] 5SS 25 AGENE FOAS ya2st QA RO N ¥ieblatzeDéRy L2 dzl ¢
LINEFSNR Ol yéed ¢SiBn2 (ILINE R&hjgF: NI @PR 2 Kt | O
(1t208y2 ylI dNBSYN NBtI GAAMN 12y FAIdzNI OS

E@

/ (kineticky preferovany adukt )

N3 N3
O Vs, O—_0—
PhO,S™ ¥ PhO,HS 6

g

{OKSBY 5@ Y20y Sitanplif i tzNIB 2 6 § ¢ NS Nt v LPHN/ (Eayfioritexdiz] G dznjS &

k elektrofilu.

34



t 2 NBIF | 6INIY BRNY LI 1 ySOKIfIl &adz2NP@é LINE Rz
2 RLI NOS LInjA (cS LA 210\8I ffetilly SadeN2 S NBI 1 6y N

vestoLdt OK T I 6Nyt G(G@2nAld LINRPRdzZldGd ¢20G§2 1T 2A
SELINAYSYGA adNWp Y2y RAATAT ASNDS . pINER BRf 2
6A40SK2 LINRPRdzl dz LINR LI NHe@&f | 1 $roty jsmeicdlou @1 y A {
sekvenci zopeot f A 2SO0GS 2SRy2dz ol ft1eftl OStH1T Wi af
JeKnjtedS/ I HONINEGE t LI RYZ] (DeditsiO| dz LInjSa ROl
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SOELINRAYSy (it tyN 61+ ai

51 ho SOy S A yYSIRLNONAOSS VG t Yy N 61+ aida

511/ KSYA{1t € AS
VNY YOA SELISNANISHYIFRING Na BIF cr@ R & aJ (& slonyD K SY A |
chlorid, glycidol, triethyl amin (EBN), dichlormebhan (DCM) epichlorhydrin,
methl y 23 2 R yNaOMe) methanol (MeOH) benzensulf/ t (i  A(PhBGN&),
bromoacetonitril, toluen,diisopropyl azodkarboxyf t (DIAD), trifenylfosfin (PRR
aziddi 2 Ry & 3),088%be &St Ayl (CHEQQAH} & RNA R a2Ryé 0
propargylbromid, a NN} y a2 Ry & »S@),S $ilikegeR é petr@ithet (PE),
ethyl O S(EH#Ad), hexan, n-heptan, diehylethS NX»  + @R @FONDKy vbgy f +
L2 dzOG K P2 OS,vBRa82068f & R2KR4 YBo @e NBESOSHap OKS
SigmaAldrich, Lachner, Merck, Alfa Aesdflaka.

Mezi b G,{l & S NBIhNS {21 0H (gppR ¥ Ry é NIE G g1t aeOSyeée O:
roztok K @ RNE 3 Sy dzKyf 9 iiseHICR)yydr 32208y é @2 Rgsd@ank)R 1 ( 2 |
alJnjS R & dd(MSigiehylformamid (DME 1 2 YSNBY S R2aldzlyé 5
poR26dz H RYN YIR I'{GAQZ20byé¥ (a2t & tahj2 ORI 2
v[ I 0 2 NBtaia2inpAd e OK NB I dzA + (MA G(SOKyAOléyY LISNE

512aS02Re& | YI O0SNAt €

t NB 1 2Yy0iNRfdz LINAOSKdz NBF]1ON o&fl LJ2 dzO A
naKf AYN]1 20 0K RS&1t OK LIDKNEHHPOK a3 AT A Jz2 RS
AYRATH 02 NBNageh\WwS RWRKSNEBA S af 2dz6 SyAye LInjNG 2"
VAT dzl £ AT 2 OllytSal R2KWMBIEPN CAYyt+ f YN LINRPRdzl &  0¢
L2 YA@N 2y 23S OKNBYIF023aNIFAS yI &aAtAll ISt dz
230400YSEAKT @St A1 2ai LBINAOS no &) f uRBO 8INa eliiizyiel y192
obsah bylmon NB @t y L2 Y2 &pe NN d& (iCSNly1e02 064l K oef @
naRVOa/t atft SRy S Fyltel2gtye ILRIYROINI aLBYZON Wy
YFAYySGAO1S NBI 2yl yOS 06b aomediru JEOIf 500 INBMRRAJS RS Y
500a | T LINJ Odz2 NoDPOO MbgAH) & NB MBAHW 0 @ a SnjSYy N LINE
zat F 02 NI G2NYN GSLX 2G8 | LINR YSnSyNsg. oef L
/| KSYAO1S LkRadzye o0+ 3 LILMNMR speRtarJsbiNuDgdeny| 2 v a
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a0 yYRFENRYNY 1LAaz2o0Sy B Kt SRAMNIRY Y ST dze
vCDG@H=7,27ppm).?¥ baw OKSYAO1S LIadzye o641 I LILIYVL
KCDGo+1/ I' TTZInHo AAME fLIN® AtiMBRINNZ S Ay G SNI |
jako singlet (s), dublet (d), dublet dubletu (dd), triplet (t), triplet triplétt), pentet (p)
I YdzZf GALX SG oYod | 2Ry2(Ge Iwa{ oefe 1T Nait
KY2dy2aldyNK2yhfyéitRTH G 3iXzpr 1 SyN o6&t e LINRGS
aLISTGNR Al 2LIAOT YA RIGeé -0pSYO BSQCIHMBONRPESS E LIS N
alDbhORATTFP 2Aa020F 12yS6yeOK aft2dz6SyAy o
1Y3a &t 2dz6SyAye oawf: NESIGIWKAdzY RS iz @) nePkoNirioj N | Y dzi
sSNBOSNI yN F+IN 6{@8YYSGNR /mMyZX p dzYz wmpn Y
LINfA Hp c/ ® w2l L1R2dzOGSRt2 06! 0 o6ef2 G§02nSy2
VI LI nInd w2l LR dzOG SRt 20 6t.npA  oLANE2G 20 @2 npSny2
L2 dzOA G 0 AYI NYN 3IMNINRASWIDY M yYSA WI/ NS4BENI .RTA Sy
izokrath1 S St dzO% ppA Y. OT fApy St NYN 3INI RABF G Sy
zavedem R2 t 5! RSGS 102Nz -TONRY aBK NEBEYVNXOSNNY
aSt STGNRPaLINB22gé T RNR2 ol RNR22@t GSLX 20!
VI LSINOSE OS5 VHzZLISGN wHn 20d 5dzKN| Ad &RfS 41297 dad
L &y opnn f k KOd {0SIHKRI & SEOMDYNPISHARBY ¢
d1Sy20tyN nZp a | &N} O1202@dz O¥SNEAGYNY +Ws
nebovi + LR NGSRED = | LINRPG2 oéfé &AKNRBYI ORSye ¢
[M + H] + a [MH].

¢cSLX 208 Gt yN oodliodopnme f I NOKSE2SYdz Y2 NLBNA

oefteée yIL@gLroz2atye yI FylfteiagarodleoK ONKFOK 1
zal22 Y2ON fF02NF 02Ny N YIFIIAySGAO1S YNOKF6G1 @& a
bSYS®Op2[ti1e oefeée 2RLI n2@dtye | 1+ KdJzOU2 @t

Interfaceto nn 6. NOKAX ~@éOlF NE120®
+ Al dzh tATFSYNY NRBI G21SY oONR TR0 RAGE INRHR
(9gKMNn@ 20gKCQ> mMpn Y& MmE: blFhl oIyl ¥ENB pme fc / yw
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52 hNHIFyAOlt aeyiasilt
5.2.1{ & y i $fénylsulfonyl)acetonitrilu

PhSO,Na
NC._Br (1,5 ekviv) NC._-SO,Ph
9 toluen, 110°C 10 (57%)

PhSGNa @,03, 15 ekviy byl NP T & dza LIS yoReh@ Qg4 @, 0,2 M)
abromacetonitril @) (0,9 n, 10 ekviy 6 @ f  LInjA Rt y &  wWiSH KR NGt yal Y Sy
110c /  LJ2 R 2 ozzvzmikid NN AQSHOAG MO o6& f | LInjA Rt y I |
aySa oefl SEUGNIK2Gt Iy k2 X2 SRy blya pdnytgd & By h
solankou(10ml)I L2 i S omadNaSGEdzd FyAIE (G NB @@ RAEE nfRW@ AyElG NI
do sucha{ dzZN2 @& LINBRdzl G oe&f 6AO0GSYy LRY2ON af 2
(P.E.:EtOAc = 10:1) za vzniku 1,24 g (57%) swifbhy

MS (ES), m/z (%):182[M+H]" (100)

HRMS (ESIcalcd.pro GHsNOS[M+H]" 182.027Q nalezenol82.0270

Tabulka 3t njA njl T S FNIMR @*@NMRisgektra Zfenylsulfonyl)acetonitrild.

6
Ore

5 4 2 1CN

Atom Nl|\|;I|R (500 PS ;i] Chgl Intenzita I\isl\/cl:R 125 I[\SI;;]CDQI
1 - - - G1 110,5
2 H-2 4,06(s) 2H G2 45,9
3 ] ; - G3 136,8
4 H-4 8,03 (dd k= 8; 1,5 Hz) 2H G4 129,1
5 H-5 7,547,60 (M) 2H G5 130,0
6 H-6 7,79 (tt, 3= 7,5; 1,5 Hz) 1H G6 135,6
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5.2.2{ & y {(1gfénylsulfonyl}3-oxabicyclo[31.0]hexan2-onu
z@e OK 21 Nfengllskulfomyﬁ)acaﬂonitrilu

0
[ :l 0
s“cN ~ CH,oNa

(0,5 ekviv) (+)-6

0(5 7%) CHOH (7%, d.r. = >95:1)
Sulfonitril (10) (2,79, 1 kviv) byINR2 T LIdz&MéGHy(64 @)l aNaOMe (20,25 ghyl
LINjARtWSI 16y N aYyYSa aS YNOKIFfl on YAydzid t 3
(1,3m, 1,1 &viy.wS { 6 YNLIAYSOKESI PRHMK2REAEDY I OKY A
2NF yO2 @t 2 RLILI S RWOIKgT 6 & (11 dz 06 &He® (25L0h) /aH v |
geaft SRYSK2 NRI (G21df SRZ @S diNa BiSype LBIRDES
bylaNB I 1 6 Y N tayR$ 4 @WNEBKE L2 R A yz&8 RIPY fWouldidedh2 & T S N
byla provedena extrakdeJ2 Y DON3X50m0 @ { RINBASYWYI 01 S ONRG D& 6
solankou (50mI0 = & dzOSx8@1 y2 RLIbjSy & yI w+xhd xéaf SR
Y6 af 2dzJ02 S OK NRIPIEERENI-SZA-A0:190)aL B B AT I € + G
(+}6vT: e ([@,349y). dz
bt.=113mmn c/
| p Tt YAp8T B 08 a
1 baw Opnn dpbrh)E1.46 @ H,fdd)95.445.4 Hz), 2.19 (1 H, di: 5.4,
8.7 Hz), 3.18 (1 H, dd#:4.8, 5.4, 8.7 Hz), 4.19 (1 HJ&9.7 Hz), 4.40 (1 H, dd=4.8,
9.7 Hz), 7.60 (2 H, dd7.3,7.8 Hz), 7.71 (1 H, d# 7.8, 7.8 Hz), 8.07 (2 H,4: 7.3Hz)
13C NMR125MHz,CDG)+ (ppm) =19.32, 26.62, 8.93, 66.90, 128.84, 129.06, 134.27,
138.06, 167.65
MS (ES), m/z (%):238 (M)
HRMS (ESIcalcd.pro GiiHi1004S 238.030nalezenc238029
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523h 0 SOnSyN Oe1f2LINRLMYdzy aeydasSil
NaN; (6,0 ekviv) 0

PhO,S S CHsCOH (10,0 ekviv) N0z
" Et;N (10,0 ekviv)
<< = e
DMF, 70°C 3

(+)-6 o (+)-11
(25%, d.r. = >95:1)

NaN; (0,732g,12,6 mmol, 6,0 ekviv), AcOHX,2 ml, 19mmol, 10,0 ekviv; 10095 A a&)i 2 G I
aEtN 7ml,21mmol,10 ekviv)o &8 f @ LJI2 &0 dzLly S LInjARt y&N R2 N
roztok (+)6 (0,5 g, 21 mmol, 10 ekviv)vDMF (70 m, 03M)zaRT+ é 4f SRyt &avySa
dzYNa (i BB R K np S et ifyBhy//SB ON) | (i SAaa R6iI Ryt &YS:
I FKnfN@t yI6HE2RR06z2f NB]1S6YN avySa 20Kt T
dosuchanaw+ h ® hRLI}I NB]l o6é&f 6A00SYy LRY2ON 4&af 2dz
(PEEtOACc = 22)h RLJI njSY N 2 RLIZ2 ONRI ZHIQNOAKL g, 25; { ON L
dr.=>951y | T IR KNMRREL G NI & dzNR OGSO 8BFINY S aNS&adK

bt T Hnwmzkad); 6 ¢ v Ap8t B 06 aH NMR (500 MHz, CRGI 3.49
(dddd,J=10.6, 8.0, 5.6, 5.0 Hz, 1H), 3.66 (t12.5, 4.8 Hz, 1H), 3.77 (d&; 12.5, 5.7
Hz, 1H), 4.00 (dl= 5.7 Hz, 1H), 4.15 (dd= 9.3, 5.1 Hz, 1H), 4.55 (di; 9.3, 8.0 Hz,
1H), 7.58; 7.69 (m, 2H), 7.7@ 7.81 (m, 1H), 7.94 8.03 (m, 2H)*3C NMR (126 MHz,
CDG)! 36.8,52.0, 65.9, 69.2, 129.6, 129.7, 135.2, 136.6, 167.3; MF {ES(%): 282
[M+H] (22), 299 [M+Nb]* (100); HRMS (EStalcd.pro GiaHizNsOsS [M+H]: 282.0543,
nalezena282.0544.
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Tabulka 4t njA njl T SY N OK I NIR-NMRNMRGNWMR 44zidotéthyBs-fehysulforgl)dihydrofuran
2(3HYonu (+)}11.

H (500 MHzCDG) . 3C 125 MHzCDd
Atom NMR [opm] Intenzita NMR [opm]
1 - - - 1-C 167,3
2 H-2 3,99 (dJ=5,5) 1H 2-C 65,8
3 H-3 3,453,52 (m) 1H 3-C 36,75

H-4a 4,14 (ddJ=9,5; 5,5 Hz) 1H
4 4-C 69,1
H-4b 4,53 (ddJ=9,5; 8 Hz) 1H

H-5a 3,65 (ddJ=12,5; 5 Hz) 1H
5 5-C 51,9
H-5b 3,76 (ddJ=125; 6 Hz) 1H

6 ] ] ] 6-C 136,5
7 H-7 7,958,00 (m) 2H 7-C 1295
8 H-8 7,62 (tt,J= 8,5; 1,5 Hz) 1H 8-C 129,7
9 H-9 7,75 (tt, = 7; 1,5 Hz) 1H 9-C 135,2
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5.2.4{ & y ((3R)-Ba(fenylsulfonyl)-3,3a,4,4a,7a,$exahydro
5H,7Hfuro[3,4-d][1,2,3]triazolo[1 5-a]pyridin-5-onu (+)-14

O NaH (2,0 ekviv) [ Za PhO,S O

PhO,S _/o
T Br’ Xy (3.0 ekviv) PhO,SG 60°C ~
N ° > o TN 0o
3 Ns neat, N-N L

(+)-11 DMF, 0°C pak 60°C

T

(+)-13 (+)-14 (56%, d.r. = >99:1)

[+ G0Q) 29 mg, Lkevivo o6&t AYNOKt Yl a8 &adzOKeyY 5
po2YAydzit OK YNOKt yN 520ktISaSy ays LD Kdp/y Y A y
od2 OKf T SYN VI n ¢/ LEREKRWE RIGISNExHEdp YS@yd
vadzOKSY 5aC® t2 wun YAydzit OK YNOKI YN &S LJ
aNBI 16y N aYSa oefl YNOKHWH oLInRyR& & NWS IT1ZPS
200G23S bhdmbpt aYitS ARSI NS MM ANETANORVEgrhIE SBOS
diethylethS Ndzd 5+t S o6&t R2 aYSaA s komikdatngkongcl a & OS
o8fl NBF{6YyN aYSRoatuDSYMSERYEGNRIaAN o&f 7
{dz2NB @t t+ (1 20688k B8y NA 60t LIGBIR SKREj HtdS my'S ( =
R20S oefl NEBIFI16yN &avsSa 2 OK FLONS/LBE NJIF G A 12N
chromaografie, kdeY 2 6 A f Y N FOAG VNJ2 & & NIz Noa Y % d8Aimg &2a%) S
@S F2NNXS 06ST0FNBSK2 GAaisli yNK2 2t Sa2So
dr.' BdpYm IPHNMRGBYEBRNEOK &dzZNBOSK2 LINR Rdz] (dz
| T ® Opdt tH "06 &H NMR (400 MHz, CR)BI3.32 (d J= 15.5 Hz, 1H), 3.37
(d,J=15.5 Hz, 1H), 3.73 (di 9.5, 5.5 Hz, 1H), 4.£24.22 (m, 1H), 4.49 (dd= 14.1,

4.7 Hz, 1H), 4.65 (dd= 9.4, 9.4Hz, 1H), 4.78 (dd= 14.2, 2.2 Hz, 1H), 7.52 (s, 1H), 7.67
(t, J= 7.8 Hz, 3H), 7.82 (= 7.5 Hz, 1H), 7.97 (d= 7.5 Hz, 2H}3C NMR (101 MHz,
CDG)! 25.0, 37.4, 46.8, 69.0, 70.3, 128.9, 129.5, 131.3, 131.7, 133.1, 135.9,M%0.2;
(ESY), m/z (%): 320 [M+H](100); HRMS (EBtalcd.for GiaHiaNz0sS [M+H}: 320.0670,

found 320.0699.
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Tabulka 5t njA nj 1 S3HNIY A AdZ yEHIAA]l & 6 b0

12 10
9
D S0,0
3
N\;\:N o
6 |:.| 8
(+)-25
101 MHz
H . (400 MHz, CDgI 13C APT ( ’
Atom |y Intenzita [ppm] NMR  experiment! CDG)
[ppm]
1 - - - Gl X 170.2
2 - - - G2 X 70.3
H3a  1H 3.32 (dJ= 15.5 Hz)
3 G3 *x 25.0
H-3b 1H 3.37 (dJ= 15.5 Hz)
4 - - - G4 X 128.9
5 | H5 1H 7.52 (s) G5 * 135.9
H-6a 1H 3.73(ddJ=9.5,55Hz
6 G6 *x 46.8
H-6b 1H 4.65 (ddJ=9.4,9.4 Hz
7 H-7 1H 4.12¢4.22 (m) G7 * 37.4
H-8a 1H 4.49 (ddl,_];)14.l, 4.7
8 - c8 o 69.0
hep 1y 478(ddJ=142,22
Hz)
9 - - - G9 X 133.1
10 H-10 2H 7.97 (dJ=7.5Hz2) G110 * 131.3
11 H11 2H 7.67 (t,J=7.8 Hz) G111 * 1295
12 H12 1H 7.82 (t,J=7.5Hz) G112 * 131.7

BT dKEN| ySYE2NON Of RyRey O RoE RNIE2 B &2 YITh FY 'Y
CH; *** = CHy
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Obr23! N6 SYN NBf I GAGYyM. 12y FAIdzNI OS tt G188 o6b
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