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ABSTRAKT:

Vr§mci t®to disertal n2 pr-gacyexyhethyha-aryy Si pr av
5,6-dihydro-2H-pyran2-o n T a zkoumBtnoastijaejickl® aktivita.
pS2pravy | 8tek byla alkyl ace estodmethylsssub st it

dimethyt1,3di oxanem a n8sledn8 cyklizace za vznik
vdal g2 f8zi zavedetnear @4 vzoy hé€h vhgbak 8Bk vyzn
cytostatickou aktivitou (Igg < 10 Gmo | / L) vTli sS®r i i standar c
zahrnuj2c2ch | eukemick® buRky i l ini e odvoz
aktivita vTli lheoikambuinkmkoHD2ektiBi @28 je r
bNgnnN poug2vanbaehgzaxcyt &@statijke. pMaps§hi ddwmyT
analogt Dchto | §tek, kter8 jsou rovnRg analogick

jsou napS.a CRIB&sTt.atMynwyi nut-] ogalslt wilpo vwiycuhg 2 arI§k ¢
vichozz2ch | 8t ek, studs® i-Faslokuyalnn®d e rcf ¢ rotve®n o3 | d
pomoc?2 4@t iaéyPavanich reakc?2 methyp.rofponondgaeim
st er e os e lrost&nhylacencyklizécy naabkyliden 3-tributylstannyts,6-dihydro-2H-
pyran2-ony a St i |l | eho alkeayh krgtia thi@edc etr@malr §i ¢lods dy .
vyznalovaly selektivng<@aoyOmos{ &) i ovkKldu 4d letuikwimr
CCRFRCEM a n8doru dRlogn2ho | 2pku HelLa S3.

Within the framework of this thesis, a large series -ga&/loxymethyl}3-aryl-5,6-
dihydro-2H-pyran2-ones was prepared and their cytostatic activity investigated. The key
steps in the preparation of tbempounds were alkylation of esters of substituted phenylacetic
acids with 2iodomethyi5,5-dimethyl1,3-dioxane, followed by cyclization to furnish a
saturated lactone into which a double bond was introduced in the next step. Some of the target
compoundsdisplayed interesting cytostatic activity < 10 Omol / L) agai nsi
standard cell lines including both leukemic cells and those derived from solid tumours. The
activity against colorectal carcinoma HT29 cell line, which is otherwise resigjaimsathe
standard combination of cytostatic agents used in the treatment of these tumours is especially
remarkable. In the next part, the development of the synthesis ofatkglilene analogues
of these compounds, which are also analogous to bioactiteal products, such as the
gelastatins and CR377, is described. Successful strategy is based on the-iosk @flIglic
alcohols as the starting materials, which are converted into the targdisBtuteeb-
alkylidene pentenolides via an array of-€atalyzed reactions, including Sonogashira
coupling with methyl propiolate, stereoselective hydrostannation, cyclization into 5
alkylidene2-tributylstannyt5,6-dihydro-2H-pyran2-ones and the Stille coupling of these
compounds with various alkenylaryl and heteroaryl iodides. The target compounds
exhibited selective cytostatic activity @< 10 Omol / L) agai n6BM | euke
and human cervix carcinoma HelLa S3 cells.
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SEZNAM POUGI ThCH ZKRATEK:

Ac acetyl

binap 2,2 bis(difenyfogfino)-1,1-binaftyl
binol 1,1%bi-2-naftol

Cy cyklohexyl

Cp cyklopentadienyl

dba dibenzylidenaceton

DBU 1,8-diazabicyklo[54.0]lunde€7-en
DHP 3,4-dihydro-2H-pyran

DIBAL diisobutylaluminiumhydrid

DIPEA N,N-diisopropylethylamin

DIPT N,N-diisopropyltryptamin

DMAP dimethylaminopyridin

DMF dimethylformamid

DMSO dimethylsulfoxid

dppf 1,1-bis(difenylfosino)ferrocen

ICs0 inhibl n2 koncetrace
IBX 2-jodoxybenzm@ v Kyselina

IR infralerven8 spektroskopie

KHMDS hexamet hyl disilazan draselnl

LDA diisopropylamid |ithnl
LHMDS hexamet hyldisilazan | ithnl
LRMS hmotnostn?2 @speki momeuziligesn2 m

mCPBA mchl orperoxylm®nzoovsg8 kyse

MeCN acetonitril

MOM methoxymethyl

MS hmotnostn2 spektrometrie

MSCI methansulfonylchlorid

NBS N-bromsukcinimid

NMP N-methyl2-pyrrolidon

NMR nukl e8rn2 magnetick8 rezonance

p-TSOH pt ol uensul fonov8 kyselina
PDC pyridinium dichrom8§t



PEPPSI [1,3-bis(2,6diisopropylfenyl)imidazoi2-yliden](3-chlorpyridyl)chlorid

pall adnatT
Ph fenyl
PhSeBr fenylselenenylbromid
PMB p-methoxybenzyl
PPTS pyridiniump-t ol uensul f on§t
Py pyridin
TBAF tetrabutylamoniumfluorid
TBHP terc-butylhydroperoxid
TBPS terc-butyldifenylsilyl
TBS terc-butyldimethylsilyl
TBSCI terc-butyldimethylsilylchlorid
TES triethylsilyl
TFA trifluoroctovs8 kyselina
TFP tris(2-furyl)fosfin
THF tetrahydrofuran
THP tetrahydropyranyl
TIPS triisopropylsilyl
T™MS trimethylsilyl
TMSCI trimethylsilylchlorid



1. DHBVOD

11 Viskyt a biologick8§ aktivita penten:
V pS2rodnND se vy s k56dbyfreatidyrapzony veynkod z wjy?, we lj

zaj?mav® biologick® vlastnostst, atmeczkigrotnalkgt i pra
nSdorovi maboRK&mmg§Imakrabi By tn® ladtikryo icjesaoruo z g 2 ¢

viostl jlaeBeli (Lami aceae, Pi peraceae, Laureac
produkovs&ny bak't?eriemi a houbami

Ve vztahu kstruktuSe t Dchtakti §1 ek g sojuej neh
6-subst it u-diwdre2®-pyrd2-Gény . Nejjednodugdckysetina z8st u

parasolMboe®g je tNkawd oldftIpieuSfibpaigRosaceas)s z
kter§8 inhibuj e,pkol dolbenilofag2ktoT $ z o2 Reietam fudum
(Psilotaceae) ryptokaryalakton (3)°, sekund§r n 2 rypmearyabol i t rodu

Dal g2 struktur nh nassdlakod@’c h ku el §t lseu vjye k
vr ost,lakgninv® | i gn® S2bylinaleze& FS@i |<Cayptaoanya massoja
vk v Dt auhJasmnum, i vkusadl ech mr Compomotugpoc b 8mej 2 c2 h
ze z8&padn2SAubkor ol Pwdigiben ku | §t k °sd |j ceu Ipfem t e
al kyl ovi m pSaze¢e6nz clgtreeriil avn2 kompbDomkeotoovyexgl 8

u mr av e nletfamahiunu dtleatum

0 O
(@] : :
| | ~ (CHZ)BJ
4 5



L § t kpgdobsou strukturqugamaholidy A (6) a B (7)°, I z o |torvSahig®n z
pratense i nf i kovan® f yEpichlpdayphioigg e sre2 viyeawmmdw | 2 ant i
vlastnostmi.Podo b nT g a madrandlid B)f’nkteff e se zZkJTk§vs& | i st
af ri ckl dréradeniarfrotiooga Tetradenia barberaExtrakt zk Try u gu v ®1 i Z

jako emetikum a odvarlstT jako¥a| i antin@&larikum.

EtO.__O

o oH (70 o 9 O

OAc OAc

Zl i st T a k Tr stromuCrypmararlatifolisk ® hkot er 8 se ug?2 val
bol est 2 hl avy, ramhdahbnincty opnlBiden Fgh adleor ob
bakteri 8§l n2ch abyhlo uimaopiaksh§yian fde(8¢ctah €t f ung gl n
aktivitou. Podobnou aktivitu vykazoval passifloricin A (10 i z ol oyparylskygSi ce
z Passiflora foetidar o st oturc@ p Amekic® L 810 knd ngw2ga N aktiyv

antiprotoz@ n 2 .

O O

| O OAc OAc | O OH OH
C14H2g

Antiprotozo8&l n2 Y| i ne k§argentipaktani(1f)t® c kkyt e reli sthym
popr v ® irace 196/ 8hni z¥oistolochieargents, d 88ltakis a h uGhdrial i st y
crispifora a vsoul|l asn® podobh se? do&lmicer zeankion p/g2irr
vyug?2wg blinalne'. < 08§l e byl at afji gkpgotihk Ry mt any ¢ 2
leukemie P-388". P o do b n o gonidthdlankno(1l) zk & rCyyptocarya caloneura
kterlT vykazuje antifuing&dmel N éuafoskutpy esi vn?2



11 12

Z kultury myxobakterieSorangium cellulosurbyl v roce 1994i z o | mtjadon'®
(13, kterT jwakkakdvali t u i nSDdnyycete?, tpkrepiastdtickduo u b § m
aktivitu prSodtoir oD kfed9iliB2=m.05 ng/ml; HeLaKB 3.1 -
ICs50=0.04ng/ml) Sekund§8r n2?2 Siedtompces|pilveracbiazkat |eorween T v
1983 an a z vfestriécin (149°, u nNhog byla kompl etmge struk
1997,s e v yje antinéoplastickou aktivitou in vivo proty Imf oi dn 2 (L1280u k e mi |
| C50 = @. 46! &&n8Si wr2ot%| i nek na kardi omyocyty

Anamarin (15)%, spicigerolid (16)**, hyptolid (17)** a synrotolid (18)* jsou
strukturnhD vel mi ploidotbh@a X k¢ KiyT h zHygdtis veld ire® ir o d
Lamiaceage vykazuj 2c? gi rok® mn ostatchow @ r o%wlii nlkiTd sZd
ng&dorovi nMl6KBRIC§=h . 5 OQantibaktel) §1 n2 a ant®funggl n?

1C



15 16

OAc

17 18
Vroce 1997 byl a KaonboaSysaksehGdilyspomgigotrunzatds § tak a
kallystatin A (19)%, kter8 se vyznsidtickouaktai wiytsok opr atyit
ng§dor ov {L2h0-ICsh=n20 pg/ml; KB-1Cs0=10pg/ml) Podobnl postran
m§ anguinomycin B (200?® i z o | o \habntTS 2 Hrgptomycetes kt er T vyka:z:
cytostatickou aktivitun vitro i in vivo ( P388- IC50 = 0.17 0.2 ng/ml)

19 20

Vr os tPipermdlhysticum jegi §e2 m Pacifidov®omgdiveg?
tradil n2ch r it uskhwaio (1), smethystigng2R)ya tihygrcekawhirg @3, y
kter® disponuj ? mnohT Mi Jsaaunako!l éidniecsk kemil o & 8
proti z&§nNhRtliv®, antipyretick®, antied®mat- zn

11



Obsahov® | § tHypyis pecanatyLamiacaa@®pektinolidy A (24), B (25),

C (26 li g2c2ukseSevmposytgrevz m alugn §é& owlyzmal uj
antimi krobi 8| n?2 mistatiékbuaktivikop preti moihlan odu udyftmo n8dor
b u n(®k: P388i IC50=0.90g/ ml ;-ICMeD.20g/ ml ; ilcahea.pdg/ ml ;

B : P388i ICs0=0.10g/ml; A431i IC50=0.60¢g / ;@ LNCapi ICso= 0. 8. Og/ ml )

OAC

24 25 26

Asperlin (27), i z o] o vhaubyl Aspergilus nidulans vy kazuj e anti bi
a protingd3rrzoavt® m&mi n kpyo d o fom&lakioh §28kiaz ol ovan §

z Nigrospora spaPhoma minispormm§ ant i bakt*ri §l n2 aktivitu

0
|9
P
(3Ac
27 28
Z houby Streptomyces roseiscleroticus y | i zsolfriecin §29)%, kterlT m§

ant i my kPettiellidiukn@oydiilFO 8078 MIC = 0.80 g / mhanjineoplas i &/H ® n k y
(P388-1Cso= 3. 8. Og/ ml)

12



29

Vroce 1997 bylk Try Paci fi c kf@iopsolid C(30F, i eoéoWV §¥l i n|
jako insekticid na brouka druhBcolytidjen ¢ j i nak vel miyrkgohbhpepdak®

jilmu.

Proting§dorov§g, anti mi k(Hhd IC&+IZngmlf* pat 631t at
r o v n Ki@stnoktemkazusamyciu A (31)*°, i zo | ovzku®t ur y houby pS:
kdr uhu AKkt.i8h484rBouze jedndu hydrx y | ovou s kleppomycioB s e | i
B2%*% kterT se vyznaluje antidlepse8lemTs2oab 2p rjoa ki o
inhibitorjy ader n®ho expor tzu j Bk tae rdloc lt yp roptl eismy

13



31 32

Pironetin (33* jel §t ka i XuturySireptorByceg prunicolas viastnostmi
ovliwRujTs3¢2 rostlin, i munosupre®iSenzhyhovprot
postrann2m SetNDzcem foslaktomeiaut B §30&me i 2z ®lgovan ®I
ze Streptomyces pulveraceust e r ¥l ijmea T s e | ne ikhibitorem PP2A (protein
reguluj2c?2 fosforyl, aadi2 ksye rlienmu gn evhyck atzhitj eeo mir ou

33 34

Al ternar ov(@)*#®y g @l ioshaubylterzaria solanjlac hnel | ul ov §
kyselina (36)** i z o | o \hauloy§ achzellula fuscosanguiree a podoblastin A (37)*
i zol ova@d 2?2 zRodophyllum pelaturtBerberidaceggsou s peci fi ck® ant
toxiny,co § j sou | §tky inhibuj2ci2nyr,Tsntappd.2 swmel nmai |
onemocnNn2 r lzel,s orben ar hipdigdrormycetesS § d u  Aatac o my ¢
Magnaporthe grised e i nhi b pad@iasinem A v N

14



OH O o O O O o
HO COOH |
HO HO CsHy,  HO
35 36 37

Z houby Fusarium sp. kter 8 byl ankurbeldgieefice pallescendyla s t
i zol ovs§rcR 3m§m®¥ sexocyklickou dvojnou vazbou,
anti fung?§8!l n {CandidaalicasstwisarssiMiG =300g / .ml )

38

Vroce 1997 publikovali Kho a spl upr acovnheépg ppBcBUj 2v i
a charakterizaoh o v ® h o pteypgu dme Kk ®h o i n lgalabtatitucAn39)aB el at i n
(40)". Gelatinasa A je matbv§ met al oproteinagg&nhtktievris& h
a degeneprocefz ah? ntnja?pcS2 c hr h e u ma,tpaiochri %k §ar t mr8idtoir
bunnhNk dame tkadsvti&nsBelastatiny A a B byly i z o | o «kuturyy houby
Westerdykeh multisporaF 507 33 j ako nedDNDI ivelri bvysogou aktiviloss d v o u
proti gelatinase A (I =0.63c MY.Z§8 k|l adem pomRrnN jednoduch®
je 5,6dihydropyrar2-on, subst i tS8ww\V ann Tz bppoldzee Bna lvea-2,4-

dienylidenem \poloze 5

15



1.2 Mognosti synt®zy pentenol idT

Vzhledem kk Tznoroidh kT pent enolytudn cah aj eg S 2crho dwni
zdrohylch synt®z8m tRchto .Ngjekeduntddog mop3ha
| §t kp@skyty 2 -hydioxykyseliry nebo jejich ekvivalenty kt er ® | ze pSipr ay
zpTsoby. DalUgRe nmS2yscieafl yno HiT m DieleAlderpvy tepkée
met at hese dienT, kar b o®ryla&ktciev na2 jlea kmhoghn & ag @ y
st8vaj2c2ho kruhov®hmohNDkyet Rmh¥ ancka o[ Woylcthds z e ¢
shrnuta ned §vm®enh | edov®My bl &Em® u met sply spSy ki @dy
zposl edmdddobpodr obnmj8is| cdidsuf dtcdcdhnyydst avec2ch

121 PS2 pr arvands Yc-beaktbnil z hydroxykyselin

L&t ky Vv hlakonifcilpzreo pSi pravit mnothanapyfcom®
khydroxykyseliny, u ni chg s e p 0-n ecnyakslyiczeanc®
hydroxykyseliny, k t er ® dbpuodvo?kdoanifzitcgxlciteasteryy, 0o ub v a
kter ®2pedkktonyadr ok ykysel i nu, e p oiramod®h o kk reu lB®u
poskytnouvhodd pr oduk t nebo deriv8u ynipahedpieolkeV ®k tki
reduké t r oj n® wamohyyn lako@izac. Vzhledem kv e | K ®mu mnogst v?
uvededTlidlerat uSe, bude n§sl| endlkjo?lcihk & cpx2t c b meerte

Cyklizal nz2 pr ocelse iniciovahy ldir wveemky geihiich typ]
prost Sed?, z a mrtoluensylfenovdle tkyselinap &p ol §r n2 m rozpo
| iH,SOy, pSilemdg polught poadmid mdk kzpeidnaidiglia vyvo
vp ol 0 z eke Karbdnylu sibstituentZ c ho p n T (eScihjrigd c e

o) o) o)
Zl H+ X
o U O
Z; OH
Z, = OH, X... Z,=H
Z,=H nebo 5 _ oM, X...

Sch®ma 1

16



Vnag? pracovn? skupinn se klasick®u cykl
Vyvinul metodu i B6dpSétpstaivtuuo@abipd2ppdnan
36di substituovanicheptyemhofEnwlyahtSawelchz kyse
alkylaci s4-jodbutl-enem a n8sl edn® oxi daci dvojn® vazhb
pro cyklizaci. MegMpTisDdea 2 mb0dMmaveadka dvo pyr ano
skel etu zavedI d v 0 ] n oanolizacdenytselenylacesykelimimace? rea
(Sch®ma Synd®zsabg8t 5t uolvamylceh aeddhb?®8,r opzodirz ee r
ge al kyl al bykSqodnhethytd 2diimethyil,3dioxan PSi pSedbRNRgn®m t
obou seri?2 na antifung8l n? adicsyubossttiattu ac\kaonu®

] sou ne%¥ 2nd®subattmoovan® maj? cytostaticke®

1) LDA
0 /\Q/ 1) LDA 0
o
o/\/ X
1) mCPBA 1) mCPBA
2) Dowex 50 2) Dowex 50
1) TBSCI, EtzN 1) TBSCI, EtzN
O 2)LDA, PhSeBr 2) LDA, PhSeBr O
3) H,0, 3) H,0,
4) AcOH 4) AcOH o
> - OH
Ry
OH Rz
Rl = CHon Rl =H
R, = H nebo o - CH,OH
Sc h®&ma

PS2 &l m$%l2 pr arveyn a8,y fr -bydroxgklgselirtip S a@verbu Z-olefinu je

s y nat t&&chonanthuslaktontl Jedn8 se o0 redukci esterov®
vzni ku al de hy d methyl bis(eifludroetmylkfasp mjoa c e tpSt2d M mno st i
18crown6 et heru a hexamethyl disil|l azad@-akemdi,r asel n

Pot® n8sl edeif ranmelaikckel s roztskaem2HQ@Ilcep @il om & ¢
skupina a posl edn?m kcbkemi deem vzaHR eduin @ad Ukt
moleku | ovT MA( SehFma

17



>< 1) DIBAL ><

O 07 "0  2)(CF4CH,0),P(0)CH,CO,Me R

\OJ\M KHMDS, 18-crown-6 - f\A/\

1) HCl

Schéma 3

Pokud pSiprav2me opal nidomerizacd meer pp@mm®sadj n ®
Michaelovy adicev h o d n ®hh o , n uskcl heoopfni®hual a & I P mi rklaaoieou vp S2 Kk |
mTge opNdterrstl iosygtitt®aachonant husl aktonu. Reakec
maskovaec®kij ia&lkhethgtmi 8 ( met hyl ) f opsSf2a noorancoestt &t ehry
sodn®ho poskyEipomea wal dlvmPn® vazbi, kterlT
katal yzovam®® kaadrnjcigobvenzent kiyslel ®mTvayrtovsosSS el dap
nasytkanl kterT po eDBUnipackytplompagadovanl ne
(Sc h®&)mna

OH OH OH  (MeO),(P=0)CH,CO,Me,

NN NaH "o OH OH
@ oA
l PhSH, iPr,EtN,
0 O

~
(@] OH OH
(? ?H Amberlyst A-15, Jj\/'v'\
DBU
\ O
| © OH

Sc h ®&ma

S
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Metodoy | e ¢ s e upl at Ru,jiek dgjgenDririMi govac® mo
substipokord 8 a 4 n,g ePpplkdtvaan odve® m jvkEd wh usa z b o u
ng€sledns§ redpukcp S2apsd i uaddRivensaralagisathy t hn§ s TI
met hyl pr opisedoddenu zavy 2 m@igioydrexya | Ky nu . Dal g2 m Kkr
parcr@&dokce trojn®p%&2atzdomnovsotdiz kleimmdvl arova ka

n8sl eduje kysele Ksah®fpzovang8 | aktoni zace

o) OR OR
/J\ v
~ +
= "0
S BF;.Et,0

0
OH OR OR
H,, Pd/CaCOs, chinolin TN
OH OR OR
g 0
o7 s 7o OR OR
Sc h®&ma

Dal g2 m typehkbee ®@pd at,jizv. Bhpsezovadaktonizace g i t §
napS2klad pSi p3Rpakeajved zaalgenern d asklamethyy3er b N |
fenylsulfonyljogjtthppgbé@gpbangv L, wzmuihkld mezipr
p o ok yeskytujemas y c e n Tfenylsalfortovmumskupinoup ol okeeb§ snadn
el i mi nuj eb&e, a priBteylarhima(S ¢ h @mna

7

o O
\\S\\/\)<O (\)}\)/\/\
©/ 0 | - 1) BuLi
2) PPTS
\ .
0] o /é\f/\
Et;N 's =
[\
=

Sch ®&ma

+
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Dal g2m substr 8t em, kterl poskytuje Vv hooc
b-diketoesery. PS2 k| adem takbsPawlfhh®rlh peavebnz2ch b
jako je tarchonanthuslaktokalystatin,goniothalamimebo argentilaktom a v r Endansém
a Millerent?%6263 Ketoskupinawp ol oze U Vv Tl i est ernnalfoml sel ek
alkohodehydrogenasou lzactobacilus brevis ketoskupina pw ol o0z e b j e red:
borohydridem s od@lwvaru wolueplSsip-toluesssifbnevéwn kyselinou
doch&xkl kzaln?2 reakadl izna nvazcni kvuo dlya keteonn®uz @ i k u
Sy s t(&nmu®Tha

recLBADH, NADP™*

6 0o O J< i-PrOH, pH = 5.5 OH O O
a A - a LI _k
o > Cl o

o Aasm
2)p-TSOH
@
"’//Cl

Sch®&ma

Vzhledemkz aj 2 mav® biologick® aktivithD gel ast e
provedl Lee a kolektR. Ne%spRDgn® pokusy zahrnovaly | a
i intermoleku | 8r n2 Wi t t i gcotviui rveeadklcai ,t eaplrev ek cest a ze
kys &PznBg vych8§8zel mezipr dBckhmahodnl pro cy
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1) TBSCI, NaH OH
2) O3, PPhj 1) MsCl, Et3N

HO/\[(\OH 3) PhsPCHCO,Me _ T1BSO | 2) LiBr . TBSO | Br

MeO,C H MeO,C

0 /
CO,Me TBSO | Br 1) DIBAL
@) . 2) DHP, PPTS
\’\0 o OTHP

K,COj
(0]
CO,Me o CO,Me
OTBS TBAF
1) LHDMS, TMSCI
OTHP | N\pd(om)2
OTHP
(0]
CO,M CO,M
2He 1) p-TSOH o™ 23e
2) MsCl, EtzN
3) LiBr |
OTHP
1) 2-butenyl fenyl sulfon, LHMDS
2) DBU
(0]
CO,Me
Ba(OH),

Y

Sch®ma 8

122 PS2 pr avandsyc-beaktbnil al dol ovou reakc?

P Sin t s®famealaktonupo u § i | Schl deslson®@ereakce vinyl
pyrrolidinu s krotonaldehydert. Cel 8 s §Mit®zaae lzoadi &ni a8i e 2 pyrro
na derivs8t propi oll ®tvi®ewikdpynaidinu. Tatol Bajekpudrobea k u
deprotoni zddA m] pabrguilioth®&i2dehydu doch§z2 ke
produkt u, kterl samovolnh cykl iedukfea Capaho v z ni k
elimnacepyrr ol il @gishnove®@a |l ekbLBY synmntd®ha 8§ hythornyluh
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trifluoroctovou kyselinou(Sc h ® aZzaznameng&8n2 hodnim faktem | e

pyrrolidinpSsehosg?2 chakalkity pSivyavdSéon¥®dko
vazbyvl akt onov®m kr uhu.

™S (R)-2-(3-methoxypentan-3-yl)pyrrolidin ™S

O %
O
o 1) NaBHa, AcOH o
E:;V\ 2) mCPBA N'/\ |
= - / =
-
O\|\ O
TMS

TFA O

OH
Sc h ®ma

Dal g2 m pS2 kIl a-de ma svyzcnéakic®uh ¢eMukayiamova reakce

TMS-enol 8§t w thsfinears y c e n ®a ddghydel W 8%t omnost i Car
katalyz8&toru. Met od iPklagDenpdshelakoofigiPtSi pvdia sstynn?t
vznikk8 sA ckTfi |lineg&8rn2 aldblavh2mropdokukpemz
(Sc h &f.a
OTMS
NG o~ CuF.(S)—toIBinap‘

\

+

O

TBDPSOWO/

Sc h@&fma

TBDPSOJVO
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Keckem by Pmetpopas §m$a2 maRc ektoonxvyearlzdee tby d §y nan @
Ul aktony | i eaktS%m mahg-hdcet §t u. Tato nhNkolikast
zaj2mavimsmemhan| 2n8 abbHeHovaenonowemkg?am®B ac
| aktonilzach afed |kilormiGekaeace bylayug i t ap$S.i synt ®2e pi r
(Sc h @hp

@)
Y

Sc h Gina

PS2stispbskt i t vathoxyt e nBisy dleal tmonTml d2ek ymo g n
cyklokondenQalywdi nunte® odBrgensenem, ve kter®
Udi kar bony !l o vi@diethoxyathere n k a y a boytzl§rt B rilessmsxdz ol i nov
kompl e c mRiRa

Sc h Gha
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1.23 PS2 pr awven ds Ypc-k a k theterdDielsAl der ovou reakc?

Dal g2 m typuemircehagkcse upl at n® nmelndheshyyxdyn  ph
U-laktor, jsou hetereDiels-Alderovy reakcgHDA). P S izprapr$)  r atvjyaudjonu Kal es
HDAr eakci katalyzovanou tatBansdbpmop wXicthem? t
byly 'met hoxybut adi en. aT aetthoy |lbgdklt ywd2xsykdeSirtleqg 4 g1 i
synt&yoxidac 2 p $reav d chekrt 08). ( Sch®ma 1

OH
O\\‘A\o /\l (R)-Binol TOPD, 0
oj * o - O~
| 0]
O //
| @]
O\
O
Sch®tha 1
PSi t ot §1 n? sYwty@ze | f dtc WA ke u mezi

benzyloxybutl,3-dienem a 3-triisopropylsilylpropynalem katalyzovanou cir 81 n2 m
kompl exemVicshirakimidylvd al g2 m p@&Jbdhaulisdawts&§n na | a
(Schi® m#4).

Sch®#fma 1

Uk 8 z KDAueakcekterSsnevy gaduj e plakold fikjlagtén jeanetoda a c i
pros y nuizu b st i t u-ethowt Frisehn alsont ek EvoynpTr acovaff§ Fenc
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Vichoz? | 8t kou j e Brassarp@®hwosticihéem Shnsal dewly
kyselig. Pr THI®H o z &@waike%® na t epd§pd A Cwzorkiukd§ pprrocbe uh
Mukayiamawy aldolow® kondenzae, ®ACprob2hs HDAN g loecksj e k)
katalyzovan® hl®ddkat oni zace

—N OH

b OH Ti(OiPr),

OTMS O

£ g, o e
+ >
6 L e R

Sch®mha 1

124 PS2 pr avaendsyc-eaktbnil 2cheenThes

VpSdppS2 prrpawnyt e nto?l mtdo] p ovsytcwjpSeridt gi nou synt
zhomoal |l yl ov®ho al kcorthlodrui,d ekmnt ek yi paskytupakyl dadksly | o
prekursor pro metathesi,.ej 2 nevIi hodou vgak je nemognost p
vpoloze3ad4dHomoal |l yl ovli al kohol | ze en2amh ipaSied rekut
reakc? a | dterhiydwtjakd capvdi.y ht ®ze argentil aktonu
popsan ®(SRihl&&liam
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[(PCy3),Cl,Ru=CHPh] ©A\/V\

Sch®éha 1

Aldehyd a B-allyldiisopindkanfenylboran j s o u vichozp i d V81t tk @ 2
goniothalaminu, hexad@nolidu,par asor bov® k )y a&kltiomw g maaadi
Brownen®. Ve s ¢ h ®mia tj ue zachycena p S2 pnicla vkgselinpej j ed
par as ¢S cbho®ga

O B Et,0,-100°C  OH
M- é'a N 2—’/'\/\

2

akryloyl chlorid, EtzN

O O

= /'\/\

Sch®ma 1

Dal g8 k| ad@im megeat dée Shibasakihes y nal’ @ st ri eci n T
Homoallyloi alkoholb y | p Sreag@ad Wleerhydu a allyltrimethoxy
a (R)-p-tol-BINAPu vmethanoly Sc h &ma 1

26



(MeO)3Si~_ -~ AdF. (R)-p-tol-Binap oH

=\{W
MOMO" \—0TIPS

lakryloyl chlorid, EtzN

[(Pcy3)2C|2RU:CH Ph]

-

\
Kgo
(@]
§C

MOMO OTIPS
Sch®éa 1

PS2pravavi®hmoall lkylh@!l u nemasdebydukt alev pe
pougit,jalop Sevisay ntsiEke € f ol i onu publ P k oWwlacnh® zTa kl agyt
e ©gl ycidol, ktvenVyl nmaegangeusjieu mBr omi dem za vz
al k o h o ljeuransa jc @ m @gdakratem ditsopropylacetalem Seveden npo preku
metathesi.$¢ h ® 18p

Cul |

o)
[>~_OTBDPS + ZMmgBr —>
TBDPSO
OH
=
_ _ PPTS
ProOi OiPr
ﬁ [(PCy3),Cl,RU=CHPH]
TBDPSO -
0" OiPr TBDPSO
OlPr

Sch®%ha

Zaj2maygim2m met at hesep $8ii ek fdevjogmetitydpitza® z k
Vzni ke nba soy c-ekto®thp @ kter ®hop T ®dlee dkmihrécdBdJ) d e
dvoj n® kwhurdoy tver modynami cky av ivieacmdhreijaglly dp a ®h o
U-laktonu( S ¢ h 2D)fla
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[(Pcy3)2C|2RU:CH Ph]
@] v R - 0]
\
\)m X R™ ™S Z

©) DBU

125 PS2 pr aveandsyc-beaktbnil ka?tbbaktahizac?

Met oda karbonylativn2z | aktoni zac%®avwydka mn
pentenolidT pSi pr av emrelncdtoho. tV mtho z 2zmi T pal Bd rk a mi
homopropar gyk oe ®dcd i K& lgadupbdypbeny hydrometalacitmj® v az by
a mfnN kovu.\Z¢zmnihkallTogleamoal | yIRdwht bk 6 Sk COa
vzniku acylpallad a t ®&hoomp | e x u, kterl j e i ntramol ekul

hydroxylovou skupinof S ¢ hZ2)ma

MH, x2 x o PdO co PdLn
\)\ OH—»
S ¢ ha2in
Dupontova spat ®z @ar bkowesdh yvdyruogzziviSk onac e tro

Schwartzovim |inidlem a n8§sledn® karbonyl ac
KE/ Z izomerizaci b6 -laktoruf Sc u®thgRuj e vznik U
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OBn | H

H
“ OBn CpZr(H)Cl co, I, OBn
—_ >
S — O)\%\)\
H

H HO |
07
Sc h®ma
PSi p SZ6mi awbBstituovaifiveyhu gholeimt loin gdns d T

hydroaluminacih 0o mo p r o pch rlkpkol’d v Tn §&vl Tengfdinl i n 2 jedua op At
karbonyl at ie¢8é hBam&kt oni zac

oH Red Al Al
_—
%

Pd°, CO

Sth ®ma

Za j 2 Tnpastupvyvinul Kocienskf*p Si  smgandali@izPe v nkRmo kem synt ®:
je vimhDna halogenu za |ithi®ehm HDer ve8i &y kobe
smRNiNo u s-péAt yhu poskytuje sm2lgetnhiinT ku pdresrti,v !
dihydrofuranuNov D vikwp kgt poopSetspyidkevallmRnD kovu za
byl opNt z2sk&n vhodnl prekB8cbhb®mapro karbony
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. 2 Lit
1) t-BuLi
2) Cu
l 2-
— i+
|Et3 2L
SiEt;
I _
e 0
IHO NS
N N
SiEty CO (PPh3),Pd
if(\)\/\IjC N
Sch®#ma

Nejen homopropargyl ov®abkkbbblyyjsabevh®dn
cyklokarbonylaci PS2 kp mgdleend nz2 d akalyashijc®@a Mp&’, § ckeztedht o
| 8t ek pSipranveinnasybBlakicbnT, b Kat al y kognplexr em r
ruthenaatlak CO 10 atn{ S c hZB)ma



Sch®mha 2

126 PS2 pr avandsyceaktwmukrJ

Vzhledem kpodobnostin Dkt erTch cukr T a melnyatsydremA clh
Ol aktonT | eukrgySej mOhl yeblTt vyugdgity jako z§8KkI
synte n Dkt epS2crhopafcé@ndyYntd@zy v yccuhk8zTej BgPy zpop
u argentilaktont?, aremarini’, acetyfomalaktonf®a t ®§ w® asapeer IVignec hny
postupyb y I 'y n RNk olVrkoacset u2pOR04dv & gak Reddy publikova
naU,benasy-kak®ony regkaeelo@s2n §s |1 edov alB® Vpx v da m?
krokuj de o allylovl pSesmyk vyvolanl loevwRl s 0 v O

skupiny na laktonovo( S ¢ h Z)fi.a

InCI e IBX

nClz

70 H,0, MeCN H,O, MeCN
—_— _—

RO

OH OH

OH OH

Sch®éa 2

127 PSeavandé&nédsyckaktbnil rozg2Sen2m kruhu

Dal g2 mo¢gn &dyrbeprSa py clevaoduic i gj2eSen?2 dosavadn
kterl mT g e m2 t podobu cyklliic-lakiomwo nebdoet onu
methylencyklopropanu. ¥ S2 padhR cykl i cekd@h8o ok et ®@qiuo ssed ekt
Viligerovu oxi dazray e deon 2n 2djvomipediupsdeby] beyp p S T
Ogasawarop Si praven tthaSch@md akt on
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o o) o)

R
mCPBA p-TSOH
R OTBS R

OTBS

Sch®ma 2

VpS2padhN furanov®ho®ilxi wWhiw? sea jrednukcd. s
2furfurylovl @mékaBDda vzoikuB,6ldihyde-2H-pyran3-onu. Tento
|l akt ol s e do8d peo v&ixdaad tkgce, nwoxoskapma Wh pop@xzle®z e
redukovimaet oxyboragnduse@emi sodakm?2 *ppl at ni
synt ®ze der i(VSEth@mponi odi ol u

OH O

a 9>r B co, [ §

@) NBS

OH ) 072 O O7L

o NaBH(OAC);

0
|

OH 072

Sch®&,ha 2

Furany T Krumhovhpdgqu gi t j alsd az&lkhadrk?® men [
isoaltholaktonu a asperlinu, alet Dc ht o °pSY b a davryewdp Sharplessoy
eoxidace allylovicpntésketdoV gl aa oxoi dmdzahD r ed

vzniku laktoru ( S ¢ hZ®)ma
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oH D-(-)-DIPT, Ti(OiPr), OH VO(acac),
CaH,, TBHP o TBHP >
“ o > o —" L |
| | )
o)
o)
1) Cr03
| (0] 2) NaBH(OAC);
0
OH

Sch®&,ha 2

Dal @%8cesbkl-l akt uedmbb&esony. Ty ]J]zeybSoadaw
bsilyloxyaldehydT ,a po i fgastéhey@®@usjiel vlklyestedeT Kk a
translaktonizaceTuto metodu aplikovah a pPS.n's  p Si synt &@zeScdh®miaot h
30).

o)
O OTBS
Y ’ = > : =
SiMej Me;Si
o) /—iF
| o)
=
Sch®ma 30
Trans| akt olsikzdaktohyli z z-eoa kzt on T . N e j paktane se

zredukovat na laktolPo depr ot oni zaci ¢ Takd odBudw® hdoo cthygdr? o
kot evSen2 | aktol ov®ho kskupihya, omDgn®ci akt bVl aa
U-laktolu. S yarjet oBzlxta k ena dxidac laktolu na laktonp S2 k1 ad 8mMmp rjaev a
goniotriolup o p sHamaékou S ¢ hR)H.a
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TBDMSO  OTMS TBDMSO ~ OTMS
DIBALH

_ N : h
&Bn & OBn O
5 OH

TBDMSO

PDC, AcONa

-

Sc h ®&ina

V roce 2002 popsaHuang® mognou expanzi met hytencykl
a gestil |lzmhana@yMladlat 6 my . Vo Sk eprbid pirlaavkyt on T byl o r
poug2t tePBACot kodaptGhpvenikdyp Si t epdKat 81 ¢ potesur e m
byl buN bromid mRdnatT jodubvoe ssmdBsmitrjucadsodgd u mNd
vpomNDruSdh®Bnlaout o metodou | ze pSipravlibzpeht ¢
ke karbonylu.

O

CuX,, 60 °C
> | ©

X
COOH
@]
CUXZ, 85 °C . /EB)
X

Sc h &ha
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2 CéL PRCCE

Clem t®t o disertace byl o:
1) PSi pramihog8dwigs2ubsti tuovanich pyr dlerem® T ( Obr
(pS2patdnmal i zovaga pedichi syneé ®dal g2 mu bi ol

.

Obr. 1

2) Vyvinout metodi kwyl ipdSé mp@eanaye npoeljiidcThg pSedst &
biologicky aktv n 2 | § 77# g gelas®ting AaBneboj ej i ch synteticky
benzyliden®ygS2aadht®gadytvweirmauti vn2z tot §l n2 s
dTrazem na mognost pS2pravy cp nepgBrgThoc

korejsk®seswymal®waal a znalnim mnogsmalimmisynt

vitnNgky a velmi n2zkou flexibilitou
o)
1
R 0
|
|
RZ
Obr. 2
3)yC2]l em biologick® | §sti pr8ce bylo podrobil

cytostatickou aktivitu.
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3 VhhSLEDKD/l SKUS €
3.1 Sy nt &eymxyrbethyl-3-(subst.fenyl}5,6-dihydro-2H-pyran-2-o n T
311 Synt ®rdasd3psStituovanlich pyranonT

L§tky byly pSipraveny postupem, kt¥®&rT vyv

Nejprve bylo nutn® pSi pnjaSjodmethy2paicheth@l,3al kyl al
dioxa®. Tenj sme pSipravili z kemer(lhnylirdcxymepm@ho
4190 sch®ma Po ochr&§nhNn2 hydroxylovich skupi.
pTsoben2m di methoxypropanui kzlal kditpasrobiiry Ts C
dekarboxylacip o md\ca?2C | ve VvI hk®m DMSO. (4B dyalpoivizBnad e k ar
'H NMR spektry, kde speloze®(P.&wppn). igisdgre8luj ¢ e d mk K
byl o nutn® zredukovat, naersa kead2&achitbera (LiAlHI 4 jenhen 2 s kL
p 0 u REAI® v THF. Zaznamenali jsme o 10 % yg¢ v 1dioxaguek tj. 60 %
Po izolaci | smeovsnSiukituNMR | §p&ktry, kde byl
prim8&rn2 al kotpwlsil ®@ld® 2 ank kmobdkuS ¢ enk| ¥4b5Frea kjcddi d
sjodem v pS3%a oimmiodazolPP.h Hl adk§8 konverze alk
zTLC anallzy r emkdwnrru smedshy, | e hdR spektseeghu pi ny v

o o O O OO~
(CH3),C(OCHj3), NaCl
/\O%O/\ kat. TSOH ~o o0 ™ DMSO
82 % 83 %

41 42 43
Red-Al | 60 %
| 1, OH
KQ PPh,, imidazol K@
45 44

Sch®&,a 3

Enol §t y6eak ebyl 'y al kyd okg§rey|ljsdiadeam podl ®
substituci 474 Sch@®miétl &dResPekd7sechbjeéveky si
met hyl ovl chme(tih.yd emmpmm)l ¢&h 5s lppm)n suUdbd.sQui t uovan®
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46 47
#\o

Z =H, 3-C, 4-Cl, 3,4-diCl, OCH,4
Sch®#fa 3

Spont&§nn2 cykldigame meekhgd=eisiarTg2 pShr §n?2
Dowexem 50 WeOH/H;0O . Pogadov addaRionyd@ s y o ek ®| ypomlyrgem v
pSi bl i estddy481(:Slc hsBSma&y Bl i zaci se n&m wUsphRgnh po
rozpugthNn2 sur oMe® Ns mal spi S ipdr8ond?u kDXtoTwevx u 50

T O A
Z Z 0
= o~ Dowex 50 o

o MeOH/H,0 HO

#\o HO
47 48 49
W

Z =H, 3-Cl, 4-Cl, 3,4-diCl, OCHj MeCN
80-90%

Sch®ma 3

Produkty jsme izoloval inoa Tw)HiNsRsSpékiryy, a poc
jsme zavedlidvojnou vazbu do konjugacd sa kt onov ou f36)n k cPS e(dS czha®nead
dvojn® vazby byl o vzhl edem kdemov~edhsS&e? oxisd

syneliminacg nejprve potSeba ochr&nit hydroxyl ov

osvDtichutyl di met hyl silyl (TBS) , kterT jsme
pyraddwm Tsu CHBN pSi d§ pridnid8SKht al yti ck®ho mno ¢
(Sch®pa Schiller poug2val &ZDM&EDdo b iivilniidg k g |,

tj. 95-99% Struku r u  p r50jdsithe To VBISNIR spekterkdd y | y iag m & [®y

dvou diastereomern2c#44, 86288l phbm) akt crhfar @4
rezonancdercb ut yl di met hyl si |l yl ov@htor Zrolyrnt @@yl Os. t9r, 8§ t
deprd onov s8ny pTsoben2?m LDA a vzni kl ® e

sfenylselenenydfromidem Vzni k|l ® sel enidy jsme rychle pS$
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a bez dal g2 charakterizace (rozklad pSi del ¢
MCPBA vCHCls. PSechodnhD vpoidkle®!| gelzeanopxoiddny nek r
synel i mi naci za vzni kuPjoser®a soccsetnrl arhi Iliakdomgn 2
hydr ol 5 m8s iCO@HHLO/THF 3:1:1V 'H NMR spektrectbls e obj evi | ty
signBdkwodvo@u®l eazppia7silgmpPim vod2ku vol n®
(tripletp Si 4.2 ppm) .

1. LDA
2. PhSeBr
3. mCPBA
TBSCI, EtzN 4. H*/H,0
85-95%
55-65%
49 50 51

Z = H, 3-Cl, 4-Cl, 3,4-diCl, OCHj4
Sch®éa 3
Vposl edn2zm kedodkRaoaduysm@®mvacyl aln2m procesu
sesterovou skupiu, tj. Sacyloxymethylpyranong2. PSehl ed struktur vgec
deriv8§tgch®mau}e

RCOCI, Py
85-90%

0
51:Z=H 56:Z=H,R=Me
52:Z=3-Cl 57 :Z=H, R =fenyl
53:Z=4-Cl 58:Z=3-Cl,R=Me
54:7=3,4-diCl 59 : Z = 3-Cl, R = fenyl
55:Z=0CHgs 60 : Z=4-Cl,R = Me

61:Z=4-Cl, R =fenyl
62:Z=3,4-diCl, R = Me
63 :Z = 3,4- diCl, R = fenyl
64:Z=0CHz R=Me

65 : Z = OCHs, R =fenyl

Sch®wma 3

Uug Schil® ergezjdrmttiifung8l nnN j sou tyto Py
soust SeNuj eme akat i vy tt ars t aRt SicpkroaTy byly ®odrbb®riyk y (S

screeningu na <cytostatickou aktivitu na nnhk
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o bunBDlnou | inii myg2 |l ymfocytick® | euk®mi e
T lymfobl ase €GCRFGEM | eAK®Gi CCL 219) , buRKy ||
|l euk®mi@® HLATCC CCL 240) a bunDlnou | inii k
(ATcCC CcCL22}> Bunh|lnlT n&rTst byl kvantifikov§gn

vyj §8dPemywcentech nSchstownkRent(rbelz testovan®

10 eModstiovan® | §t ky.

Tab.1l. S c r e e hlii 6G5ga clyt@stateekou aktivitu

L8t k L1210 | HL-60 | HeLa S3| CCRF-CEM
51 103 99 96 102
52 93 94 80 107
53 96 92 82 103
54 92 90 80 108
55 92 99 75 111
56 94 97 91 106
57 92 89 96 100
58 93 89 82 93
59 98 89 88 106
60 80 94 84 87
61 78 85 75 43
62 19 17 14 22
63 25 19 16 25
64 95 85 79 121
65 97 93 82 110
VNt gina testovanlich | 8tek nevykazotal a si
vyk§8§zala wur]itou akti-CEMuape@ig@3kyhkiSziatiy BknD
proti vgem testovanim buRk§&m apodrabenyllard g mui n i
testovsn?2 zastst mbem MuEhtedn2u | jCednnoitmg vbiyclha |jien
pSid&na bunRlIng |linie ad20AdACLELC2I) @abw).t | ust ®h

Tab. 2 Stenmo)k §KBEaas3

L8tk L1210 HL-60 | HelLa S3 | CCRF-CEM HT-29
61 - - - 7.1N0.50 2.9N0.18
62 7.3N0.42 | 7.3N0.44 | 6.8N0.41| 3.6N0.26 2.5N0.15
63 | 5.9N0.35| 6.1N0.36 | 6.7N0.40| 4.5N0.27
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32 Synt ®za gel astakianal yalov@ea®8 kima bPd vy |

Vprvn2 f8zi vizkumu modgn® syntetick® ces
| 8t 66/ rozhodli vyug?2t mo-gabatyzoRPdn® karbonyl at
homopropar gyl oWdklhedalmkokhobvTznamn®ebasgtagi nk
nebylo snysl em t ®t oh® 3y sk zy @ dldu bsvyRnat dREglt dadatod

gelastatinu.

321 N8vrh synt ®zBdkaalhdogeohVan® karbonyl aci

Zretrosyntetick®h® woypbhdnvE, ( §ethy®Saah@Bdp o €
fragmentu va | k y | i dpeonsotvr@m n 2dojdente ekakdaucAi, k t er T byl r ov
meziproduktems y nt Palyl i ko n ® Pphreevou o x i Kaboxpil? ho st
v p o sn $ eathlzAikne laktonB. Od s t r a n flagrentulCz@olekuy Bj e z Sej ml
kl 2] ovl kitzoRd-kaymi ®zyvansg kar bpoekuysbraCt Syntom2 | a k t
Cz2&n&zl §tDpy mo c 2?2 sydoaluminacgpdateJ ednoduchl enynovl
Dpakl ze pSipravit p omo aPpent8-pnrl-o § as tsi B, o8t akk jo&i@ u polbi
stereoi zomerytranshymmo @a®u mp s aashlyjdodasctanngbpc?
Zz | §stel nnN rr8ensipn Gohyad Watio. SyncohEb y | j i § dS2ve v n
pougit *“FE&iovawt &l n2z synt®z®& pShcisnyimtuRza B8e
podol aktonT.
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| ' -
OH 0z y
3
| A 5 O 0z

0Zz? OH 3
kEl Y Z 0z c
| |
| |
oz! ozt
E D

Z= THP, TBS,PMB,TBPS,H
Z2= THP, TBS, TBPS
Z3= MOM,H

Sch®&,ha 3

3.2.2 PS2 p r(B)a @)-2-iodobut-2-en-1,4d i ofdyrfony typu E)

Vichoz? | §t kou byl butkgmigdidl.n D Prdoo s tnu§psnTe d
transhydr oal umi naci j sBelDmusegkdn®Proy@soxplchv ®
ethertuKvT choz&jsim@t @p&Si d§vali DHPo dzlae koalteakl yvz8n 2P P T

z2s&mDs$s vychoz?2 | 8t ky 68 pbsdHPEihardsh vphoom Mprruo dlu: k2t : u:
(Sch®ma Snaha ovlivnit tento pomDr teploto

koncentrac?2 r'8ztoku byla marns§

OH OH OTHP OTHP
DHP, PPTS
I - < 0 -
98 %
OH OH OH OTHP
1 : 2 : 1
67 67 68a 68b

Sch®&,ma 3
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Ztoho dTvodu | sme | apkroo pvaircghyd za2l klothtok y g @ th
skupina by | jako tetralydropymalyhethe(69). N§ s | edov al a reakce
za vytvoSen?: ac.et yjleihdoogv ® mamfarkeddehyent’f wznikl
4-(tetrahydre2H-pyran2-yloxy)but-2-yn-1-olv  c e | k o v ® % v(1 S clhg&nua 8400

OH OTHP OTHP
M DHP, PPTS M n-BuLi, (CH,0), I
> _—
94 % 75 %
OH
69 68a

Sch®ma 40

Dal g2 m krokem byl a st e earsmbdis€knehoxy-n 2 hy:
ethoxy)aluminiumhydriém (RedAIE), za vzni ku pBbhiol liemn @®hme dc Bk
jehog |jodaxznivkeud | @o (Bedtodo4(tet@ahydre2H-pyran2-yloxy)-
but2-enl-olu'®7lve vit®WgkB8cH@dma

O/

OTHP J /
OTHPO— —0 OTHP
Red-Al, 0 °C . I |

I : \AI\OO
61 % | oH
OH

68a 70 71

Sc h ®&fna

Vzhledem kp 0 z d Ny rge MM np Si o dcsht rcganBe b v viklau ipfig) n
byly standardh m z p T Diberia v d@)ig-ipéobut2-en1,4dioly, kde hydroxyl na
C(l)by | c ter-ButylBimethylsilylovod® (72) neboterc-butyldifenylsilylovou®’ (73)

skupinou.

OTBS OTBPS
I I
| OH | OH
72 73
62 % 63%
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Pro cal g2 , itj.e Bokogashirovy couplingyb y | o nutn® ochr 8ni t
hydroxylovou skupinu Celkem jsme k o mut o %| el u p o u ¢iskupiny.| t y Si
Jednalo se o terc-butyldimethylsilylovou (74), terc-butyldifenylsilylovou (75),
tetrahydropyrangvou (76) a paramethoxybenzylovou (77, 78) skupinu, tzn. byb
pSi popalytd m n N Tcdthiodobu®ren1,4diolT ( Sc4B)®pu& ( Sc h®ma 37)

OTHP OTHP OTHP OTHP
| TBSCI, EtzN | | TBPSCI, Et;N '
_ —_ >
|

0,
oH 94 % | oTBS | oH 93 % OTBPS

71 71 75
OTBS OTBS

PPTS DHP |
82%) |
OTHP

OTBS OTBS
TSOH,
|

CH3CgHsCH,OC(CCl3)=NH
OH

71 %
72 77

OTBPS TSOH, OTBPS
I CH3CgHsCH,OC(CCl3)=NH I

OH 65 % OPMB

73 78

Sc h ®&mma

Pro pSssnproanwuu s koofigadém@au dvoj | sanuln® pr c
cisadi ci na trojnou v a zdbahydroiyly put28/a-Vdelioly (67me o ¢ h
jako terc-butyldimethysilyletherysv T t N %% np o g a d 4, ¢kEste®-butyldimethyt
silyloxy)but2-ynu*®®79( S ¢ h4)ma

OH OTBS
|| TBSCI, EtgN H
95 %
OH OTBS
67 79
Sc h®&kha

" Coupling svinyljodiem7ilpos kyt ov a | pouze 5% vIithNgek
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Bo hu (pesli n 8§ sklaetdau j@tci2c k ® t ri butyl c2nhydri du
doch§8zel ostekeeizomel 8ba ak3b, k sneern@yli schopnchromatograficky
rozligti( S ¢ h ® mulentéikbvali jsme jepo d | e dvohu sTpgmilvod2k dvo
vazbyv 'H NMR spektech.?$2 | i nou vzni ku obou izomerT je
skupi ny hylrilu paladianhactrojnou vazbu pS2 padnhD neka$nHl yzov a
VT s éksmepozorovdiivp S2 petrahydlropyra y | oehc Bn2 c2@8l). skupin

OTBS oTBS OTBS
I Pd(Phs)s, BusSNH kﬁjg-:%s ) ?/SnBug,
OTBS OTBS
79 80a 80b
Sch@mma

Zt oho dTvodu byla chr §n2 c 181 s kSucphbRmean e4md$ N n
acetylace snz2g? el ektronovou hustotu ethero
schopmst participovat. P a k n8slaeddacwal ari butyl c2nhydridu
kat al yPd@RganT8HFapst ®, co TLC uk§zal obyldyroziokue n2 v I
pSi d&nijodpevknlerT jako elektrofil hoyptotluktn i | C 2
VIHNMR spektru t®to | 8tky byl pojugrg jedpav?sd
(E)-14-bis(acetoxyj2-jodbut-2-eru*®®83 ( S ¢ h 4B)rReakce poskytovala® v it NDgek .

OH OAc OAC OAc
(Ac),0, EtzN Pd(Phs),, BuzSnH SnBuz I, |
| L2 ) . LI
98 % 98 % 94 %
OH OAc OAc OAC
67 81 82 83
Sc h ®&bmha

Pro dal §z2 reakce blyelkoul yutjn@®@ oaavc@srjegS§ nd @ 2 m
zn8§mo, ge all yl cf®@a vaniked-I§8o mp Heskedeedlij jsme groto
odchr §nnNn®pbmdcdx p@Fvteo ksumlXsi met hSobMmaoda 3
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OAc OH

| K,CO3 | '
e e
95 %
OAc OH
83 84
Sch ®&fa

Pot ® n§sledoval o jakcTHP &ne Al Shilkifax §HT, ¢e
tato reakce katalyzovan8 PPTS prob?2 ¢idd84v el mi
vygadovalAQ epd odaub w5447hodin (Sch®ma

OTHP
DHP, PPTS '
89%
OTHP
85
Sc h ®ma

323 PS2prava enynT typu D

Dal g2m krokemr etypdd wmtj étci2ank @ho rozboru by
pSi pl @dalkenu typu E s pentd-yn-1-olem Vobecn® podobhD j e So
coupling reakcg e r mi n § | n arglhv TambavinyloTv Tsmogeridenvp S2t omno st |
palladia jako katalyz § t, s a(l) jako kokdalyz § t @aamiruj a k o *'lif Sz é Bma
VNt gi nou vy pabdsjaSeder v md ® aptonsd sefd@r2u ,d oabl e bvy | y

podm2unknyi chg to*nen2 nutnost?
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PdL,

(n-2)L

oxidativni

reduktivni
eliminace adice

trans/cis
izomerizace

Sc h ®Réa

NejdS2ve | sme v yjadaleneqelljiehodguphlyidrgoxy | ov §
na C(4) byzhledemvio en§pokoji v@&m@) jsmesBeéedkupoudgil
terc-butyldimethylsilyo v 1 d@4r. VV € DIg&teBlyylpot @.59D81 e | sme z|
zmNDfhganduk at al yz8§toruuab®¥a&oaeé Pidddm)jsme tak
dosphDPMNE kvantitati¢Bem@mad&iNgiac hk EgpaE %)

j sme zpoxdlodlhi® NGdby4) pouze p S2 padiB8blydt kwied B,g e k

cog pSipisujemereakdeelkouc k ®8n2 baKEmdmPi nechr §nhn
pent4-yn-1-ol u j sme pozdDnji k (methoxyrmethoxy)peset-§ m oo uw d@ihloig
jsme dostali obd8/mma0® SwcihdmiGak.4). pr oduk t

"Vobou pS2padech(PBh,PdCkbas zaN gz Ptoaye Md |l em Me CN
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OTHP OTHP
(PPh3)4Pd, Cul _— OH
| [ . WOH | =
OTBS § OTBS
- D 86
Sch®ma 49
Tab.3Pod my8&nogashirova codplingu
| as vithn
(hodiny) katalyz|irozpouytepl o baze (%)
3 (PPR):PdC MeCN 25 EtN 59
3 (PPHR)oPdCh MeCN 60 EtN 73
3 (TFP;),PdChL MeCN 60 Et:N 60
3 ((BifenylCy,)P)PdCL| MeCN 60 Et:N 65
0,15 (PPhg)4Pd pyrrolidin 25 pyrrolidin 96
0z2 0z2
Pd, Cul, baze g 0z3
| I + ///\AOZ3 | =
oz! ozt
Sch®ma 50

Tab.4Apl i kace

vyvinut I8 ym-8odm2 nek

v ch.|produkt| Z* z° 22 |vitn
75 88 TBPS | THP H 60%
76 90 THP TBS MOM 93%
77 87 PMB TBS MOM 76%
78 89 PMB TBPS H 74%
324 OdstraRovg&n2 chr8&8n2c2ch skupin

Pr o dal ¢?2 kr ok, ster eos el esketlievkmdstranin YJdr o a |
c hr &kupimuz’( Sc hFma
0Zz2 OH
= 0z3 = 0z3
| ozt | ozt
Sc h &ina
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Vzhledem kpRji § dS2ve pSi pgidevseprd by | e rn wt8nt & mn
podm2popkdghk&§nNnZ’ukpdd@kwlha Pr vndmSog®alel §t k a
zn8mo nDkol ik met od pro deopytagylktw $A 1 0o mMndstt ri
terc-butyldimethylsiyp v ® s k uirmvagn 2 kt er ou | lylme e alaandd Sil 18t k
snadbytkem MgBfvet her i c k ®nbir dzatbookruat or n 2 teplotDn, (
28% nebyl uspakojzd&mRmaepsandsdBan @pdenbal g:2
pokusem byla metoda podle Shibasakiho a OdJ@wKodc hr §nNDn2 doch§z?2
dimethylaluminium chloridud i c hl or mefACam82 p&d N 8&bwH s tvri &tl ke d e
opNt neu@5@k ofoisvilTedn?2 vyzk oreakcel nSot uktlyameld %6 ou by
PPTS pSi | abBr aReakcée tleypb wa Mkkody emal al o doc
khydr decbze yl di met hy ticduiolbylba%. VTt Ngek

OTHP OH
Z OH  ppTS = OH
| oTes 60 % | oTes
86 91

Sc h &ha

U der87b§t @ o dtertc-butgddinietihys i | yl ov8 chr 8§n2c?2 S k
KOHVMe OH za vzn®2ke dEBErDg8auBha %

OTBS A~ OH AN
= oo KOH = oo
|__opwe 80 % |_opwme

87 92

Sc h &ha

VpS2padh rdebu svgobiyldnylsilylovou skupinou 88) pr ob2 hal o
od ¢ h r § ndbydfopyrangld \methanolu 40% pTSOH po dobwil t Bgkdmdi
88% pogadovan@f&cmBEimdaukt u
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OTHP OH
= OH p-TSOH = OH
|__oross 88 % |__omoes
88 93
Sch®#a 5
Ul 8t&ybyl o nut n erc-lowdtsy Irainfiegny !l si |l yl ovou

vp S2 t o mmet®xybenzylu Reakce byla provedena methanolup 3o b e KOHn
pAIBACVTIE NGgemody7adov an @ & chm@dpidu 6t u

OTBDPS OH
= OH  koH Z OH
|__opws 8% |__opus
89 04

Sc h &ma

Vzhledem k o mu , @G- 94 &Stokuy p o u AB-3-(dydroxymetdiy)dyt-2-
en-4-yn-1,8-diolu (95 sr Tz n 1 mi chr8n2c?2 mi skupi nami, byl
pouzeH NMR spektry, pro %l ely charakter9% zace |
(sch®ma 5

OTHP OH
= 0707 Dowex 50 = OH
9 |
|_omss 65% OH
90 95

Sch®éa 5

3.2.5 Hydroaluminace

PSiomtto kr oku j s publikace yMaha§ kole b i hydr@alumimci
homopropargyl®wni2cch Ma kwowhw®d?T mognostar plydvbmlu
| Bl kyl ovi mpdoeeiDNz Jéin mydabayhwudroal umiiial n2 |
RedAIf amode | o v o u |8t ckhoouz 2pr o nage po l6tesyhmexbyy-| snad
3-ol" 96. Tuto | 8tku | sme rRedeIdn&?&wvaruvﬁl’lchah anl 8i s | reedangoou
jodol Tzou vzni kit ®$ @péjddos-tenythexbend-ad®noZvev i t DGk u
77% ( ScH W®ma

Vel mi podobnou | 8tku pougil Ma a kolektiv
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OH Red-Al

l OH

i

26 97
Sc h &mha

D§le jsme vyVv¥ mbbidn@ okimigrovkiyd kabonyl ati vn
| aktoni ztw9Z2a a swohrsitk 8§ po g DE(oYam@fimb.d. akt onu

o]
| Pd° co
OH | o)
| 90 %
97 98

Sclhma8 b5

Tab.5Po d nk mar bony !l ati vn?2 97aktoni zace s

rozpoultepl ofl as katal yz§8t|vitr
DMF 60 3 PdCL(PPh), stopa
MeCN 60 3 PdCL(PPh), 0
benzen 60 3 PdCL(PPh), stopa
MeOH 100 24 PACL(PPh), 1/8
DMF 70 21 PACL(PPh3), 66
EtOH 70 18 PdCL(PPh), 1/25"
EtOH 70 18 Pddba, TFP 1/25°
benzen 70 18 PdCL(PPh), 213
MeCN 70 18 PACL(PPh), 1/4
EtOH 70 9 | Pd.dbas, (bifenyl-2-yl)Cy,P | 90

pomRNr vichoz?2 | 8tka/produkt wur]enl dl e NI

Pot ® | s me hpd®alsnirmoiprekursoru prio gelastatdl, ale pokud jsme
darou | Sutdkv D hpdh 8% v a WTHF lsh yvdarroua | u mi n a,| nd anc hl § znei | do
kdestrukci mol ekuly a pSi ggidg@2crakeipl o BRhOR
pokysTne mBmi8nik cy2(92 9% 9dpviden suprd, ale nevedlo to § § d n ® mu
zl epgenz. D§le jsme se pokusi me H b 8i kdoevl
oxyalkylov® S e tefvanolekule | i n imbhyab T t p Sstelick®o du § nrEak@.
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PSi pr avakt Bliejr $im@tirye ak c 2,b U NdAstHma ekvi v&Penty M
jed m ekvi val ent e(f®0 eabddyvl lermag | ey kKkwil wa | e(@O)ya pr op a
vgechasy DE hem pfenylgek3yn-3oha a8deingizch nebyl vhodi
hydroaluminacl 8§ 9% R4.

H H\ H H N /H
"AID A© AI®
o o o o s s
\ e $
99 100 101

Dal g2 mi experi mewnktiyvjsmbsthtDte oXPFBiodpar
EnynoM alkohol 103b y | pSipr Sonagashr pomocouplingu fenyl a
102'°. Anivt omt o pS2padh hyhaloa, umi g ajcas mR pdob&za
substituce wr opar gyl ov® pHplPoz® (Some®ndaefi nitivnDh

©\ 1) Red Al
2) Iy |
OH X ,Pd° OH OH
\ H
| . X N/ |
| 93 % | N |

102 103 104
Sch®&ma 5

strategie.

326 SonogashirTv @enwdylnicrttga me$hyrdderai W§ tbu om

Po ne¥spRDchu hydroal uminal n?2 raAé dlecenaj s ma?
syntonyv hodn®h&k aprad yRdovanou karG&bh®tati gntel ke
pomotcaaAsa di | n?2 b @a krajneu vabusyntonu F, k e kter® dos|
Sonomshirovim cou-pehtbynmegntaume i gyllp Sg rperkawré&nor ty
Nar o z di2 | p Tosstatkgie?( Sc h ®ma  3t70)mt me nRrS2yp@rddv intut ax®i d &
stupeRmi n§1 wpbset uhhp kms ySrett dbeabjie kgrboxylovou fuck
pS2rodnSc HEAM&K y

51



0 0 0 0 0
B
0™ o~ o™ o~ ol | o~
| :> | Br :> | Br
| | |
OH OH

oz!
A H Iy G
0
0z? 0z? -
)
kil — Z
I I
oz? ozt
E F
Z'= Ac, THP
Z2= Ac, TBS

Sch®ma 60

NejdS2ve ko¢menre| nl doddympwv ® kegstel i ny p
methytpentd-y n 0 @25 a p pme®BiSonogashi rwowidgp o ermkre k
vyvinutT ch preakce pantdai-leolyi c K@ne gt Mlso2 §e uk€ua :
nevhodn® -pentdy maE®3hPyoltyto reakcgsmepakp ou gi | i jako roz
DMF, kat al 3),Pd€k ork okRRI| vy ziakd b g zEBlu PSi a pougi t 2
diacetyd er i881By lu ekjem28%, po peChigakd Colgd udpgkd! a
na35%.PSi pougit?2 sptosjhEBjhaEkm dwni2 mjteskmeé 4 8d Kkail i
produktu a pkudj s me pE-vnyljodidi76a r oz p CCH.Gl WdviTot DGk 80
( Sc h&@ma
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0z O oz -
;/ ) ///\)LO - (PPhy),PdCI, Cul, EoN Y 0
| >

z

oz
83:7=Ac 105 106 : Z = Ac 35 %
85:Z=THP 107 : Z = THP 55 %
o)
OTBS OTBS -
/\)L (PPhs),PdCl, Cul, Et;N Z o)
80 % |
OTHP OTHP
105 108
Sc h &ina

Dal g2m krokem byl a adi ce bprTosnoubpmmdhimnr oj n o u
perbromidi, alev T t IPpdpeukh 8o byl neuspokojy 1 S c h@ma

Br3
OEC
28 %

Sc h &ha

I pSes mMpdl pFedchoz? reakcezkjugmé n 2pcrho
Pdk at al yzovanich kar boanyt Ggadm#&Zmdk hakt ohchae

rozpoulgathNall yaz 8§t oralev @d yt | jakme C0O2 sk al i poes ze v I
tuto syntetickoucestopust i | B3). ( Sc h ®ma
o} O
0
OEC o~ Pd®, CO o o~
7\4, |
| Br \ | Br
OAc OAc
109 110
Sc h &ha



327 Mognost vyugit2 adice tributylc2nhydridu

Dal @dgnost2, kter § dmadhyl2ah ovs@mongnkSgpdS@ma a6/ N
vhodn®ho pro kar bonyl akatalyinckishdktentezrabuf ybygkt
na trojnowSvprhprekg®digb za vzniku vinylstannanul. Pot® by
ng8sledoval a vImhDial St3kmw kzyal dadoty/gare maduki
(S c h ®@a&)a

o} o) o
X - Bu3Sn ~ 2
OH o 2 o 0z -
| Z°0 | // o
| —> | —> |
|
OH oz oz
J | F
z'2 =THP
Sc h ®eda

Adice tributylc2nhydridu moh%u I©bdwi skoavtTani
kyselinami**** nebo r adiVpSkPewld N pougit?2 palladia |
praktickycisadhcadnokud pougijeme Lewdi sovy
a stereoes e | e Kransadicea w S2padhN radi k8§l ovich reakc?
transadi | n2ch produkt T. trdnaddioi BySnH iniéiovanos MIBN, z v o | i
avgak ani pSi nNDkoli kahodi nov®m vawdchobenz
| §t1R7y Podobn§ situace sey,bdympkeomwabhk| PSi s pPuig
zphRDtnhNpads&kavichoz2 | §tku. Jin§ byla situace
(kap. 3.22dokazovaly pomBDrnh zn a-ansiereoselektivitu ddiged r 0 x y
tributyl d2nkhd/ydgi de. dal p Se diipeo kftd§,d a© htj D IniT jp
prozkoumat mo@gabishkt| erzed®dEat e n kdnsdalda b preduku
111( S ¢ hed)ih
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o 0
OTHP _ o THFEfé’fS” | o~
Z
Pd°, BusSnH BusSnH H
|t apt Ay | Y ""H | i >
OTHP OTHP
107 OTHP 111

Sch ® néa

Rekcev gak milpaajyidiDp prfl b fhirejods? )d odstadiczpeSio k2 §
vznikalt er modynami cg®t ivii lhemdmidj gy k| i c 86. Stiuktutae r me d i
produktu112j asnh VvyHW NWMRuUl aez kter®m sed¥kskygvojyak
vazby2lpfm Bam?s,t oktsdrmig!l ey artp Sk p @ ld ¥k Gzifeddaiy
k e zjigtnNnlm Sskute| nosdtaedng? gls meadis®? c ho zthroidl
nepokral ovat.

O
OTHP _ THPO  SnBus
= 0
= oM
Pd°, BusSnH Bu.SnH
| — R |
80 %
OTHP
OTHP ? o
107 112

Sc h &@da

328 PS2 pr aru &)-2¢bmin-8-methoxy-5-oxopent1-enylboronov®kyseliny

Variantou pSedachbhdbho vppbiupla nut nost
J( S c h ®&)nbgla réakcesyntonuE a syntonuk, kterT pSiprav2ime bron
( Sc h&®ma

55



r ~
| +
L e
\( B
0

oz!
E K L
Z'= Ac, TBS
7%= Ac, THP
Sc h &ma
Po neYisspPdbahwl §zovanou kar o nly8@aksgmevsa 2 | ak

nej dS2ve tutoreakoiudd ri o npdreanddelo®snadno dostugd | §t ky obdot
struktury (viz. | 8§ t9kas c h ®&.a&Ka% bony | at ievtohétoblr @ kntd @ (18 z & ¢

opNRt pr obNhi taN Jaem M Hrc BBRsna

1) Red-Al

OH 2)NBS PdOCO
% 65 % 77%
96
Sc h @ha
KpS2pravhDK jsyme os e rozhodl i vyug?2t podm2

bromoborace troja® wvw&zlbegdegeiuintrawwod ®IBIBY sel i ny r
sal kohol em. Wa n g tuto s e k M-gno,cnii ¢ vagp Fome N upl
kpogadovan® | §tced) nedosphNli (Sch®ma

BBr3, i-PrOH
O \ Br -
(@)
/\)J\O/ % . ]/\)J\
Z \( B
O\(
105 114

Sc h &ma
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33 Synt ®za gelastatinu zalogen8 na
(2)-dimethyl-2-(jodmethylen)pentandio8 t u
Dal g?2 mognou variantou pS2pravy agel ast at
po jejichg spojen? nS8sleduje cyEbyrap&i bgakj
bNnhepsedegl Tch Nyrnwp®incisygat gjgi @ rnp®hpos ad-lrhet hy |
(hydroxymet HGSemn®®a ut ar §t u

(@) | (@) | ~ o O/
—> | : |
| | M
| oz! M
OH

A E Z'2=THP

Sc h ®&ta

3.3.1 P S2 p (Zpdinwethyl-2-(hydroxymethylenp e nt atudi o §

Tato U@t hyl a BiGgsemr aa Sykesel?. Jednalo se @ k $2 §enou
Claisenovu kondenzag S i kter® byl pomoc?2 sqg@duk ®gemer o
kt er T mnI| kopdentdceetnyiformi§ t €1i6) (Sc h @MaP Ses vegker ou
ani nhDkoliker®pSeahbmedeédr gahkz ep gpaddhdrkcaev

pouzejsmea 2 s k al i n e didloihtae Ipm @ ukmiJs

Na o o

o} o} o} L - P
+ 7L> o o

\OJ\/\/U\O/ HJ\O/\ \ W

HO
115 116 117
Sc h&imna

PSi st oupi | modifikacisey ntt ®@&iy k 2s@ pokusilinvgy o Snidn
pomoc? hy d raiLOAy alesagidjné®hmom pS2padhN nedohpl o ke
produktuuD8 1 e j sme sal bpkascilipomom? ppadpoki malledn
ge vzni kl1l8byalbkyolhopodr oben oxi datl7( StTah®ysae d p o k
Ani tento zpTsopo pahick®MVI|aSctec enevedl Kk

57



O O

1) LDA o o~

2) (CH0), o Z

0 0 0
~ ~ N~ e OX. O
owo 7\\4 OWO N ) ﬂ )

HO
115 118 0 | o~
HO
117
Sch&ma
Posl edn?m exmp&Emdiment®em wtrategie byl p o

methyt3,3-dimethoxyp r o0 p a n o §-B-jadpropang h yAm i p o 0 g in B&2NaH b
LDA)nevedl o ke zd8r @mPmu konci (Sch®ma

1) baze
2) 0O
o) | o~ o) o)
fj\o/ \ _ \0)5\/\/[1\0/
~o o7 N ~o o7
119 120
Sch &@a

3.4 Pokus 0§ n tu@etastatinu, z a | & gaeouplingu doU-polohy

laktonu

Dal g2 mognost 2 synt ®zy gel astatiuwmu byl
skonjugovanTimi dvojni,mespazbdmt uwplipjod totzges kvelphii
estere ® f M kcjieg bypown@d$milofa en2 postranA2ho Se
Nejprve bpb$ku®sttEBngt kiuejt2y pmi.SymtbriNpdelr iow&me r e a
sOza vzniku produktu, poP{®bb®mayklizaci obd
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© o 07?2 072
o | X \O)j/ X k[i/l I
| — |
| )X ) | |
| ozt oz?
OH 0] N E
P

Z= Ac, TBS, THP

X = odstupuijici skupina, kov Z%= Ac, THP
M =Sn, Zn, B

Sc h &#a

3.4.1 P S2 p (Exmethyl-2,3-dijodakryl §tu (synton typu O)

PSi pS2pravhD t®to metBykpkyopi esme&t u,yckheel i |
vprvn2zm pS2pladddmireéamn OWed Ndsthhedn D mhDIl a pa obnNhn
bromu zajodpomoc?2 jodidu draseln®ho.,nEbb& pé&ak aid
na trojnou vazbu methyd r opi ol 8t u j s me d oast attansizomerw DI i t e
methyt3-brom-2-jodakryl&tu (S c h ®Thj lzomery vp o mDr uj sinel r podld i gi | i
'H NMR spektra, kde \olakétrans kjedu ndl¥lo j m®s wna z b .N1 5

a vpolozecis 8.25 ppm.

0 0
O IBr | P | P
/k P - o+ o
=~ o 70 % | |
Br Br
122 123

121
Sc h ®&ba

Pogad®lvEamlob®l a pSi pravena Kpst pbpeenpTnd | 1eClWha
NalvCH.Cl,ve vitnR@gBah®mha %

0
O ICI, Nal
/k - o7
_ >~
= O 87 % |
|
121 124

Sc h®&éa
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3.4.2 Pokus o 5 2 p u (2EAE)-methyl-6-hydroxy-4-(hydroxymethyl)-2-jodhexa2,4-
dieno8 t u

Po 2p S (E)Mnethyt2,3-dijodekryl&u byl d al g2 m chuplogksmodnT m

met al leamNer ia &tol i v ten mohl pobkohetip dkaghadke sy o
vTl i kar bl®% RpodleKnocBefskijye couppohghygovBli karbon
snadnhj g2, kterborSo vdark yv | ealse halogent W¥-mo lkoazreb o s g & dn |
pod8o&h dati vn2 adici koWpolpzé? 3 nreol znda?t ljfmedde rhi avl Sot
pokusilizl pSkpE.awptwkougeli | sme ¥Flakeinzeraeci poc
zinku sen e j smpezgdea ®iblorSe ak | n2 s mNs i se vgdy NM§skagt
(Sch®ma 7

0z2 0z2 0 o 0
' Zn Znl [ RN o !
[t o R T R (e N |
2
| | | 2207
oz! oz! |
L — 1
76 : 7 = TBS, 22 = THP 0Z
83:712=Ac 124 125
85:72=THP

Sch®ma 7

D8I e jrsameh osdel i se pvwvbotr® Bthahgnelm Suzuktha u
couplingg Deri v&t pro82pBsmkel ¢hdg ondagsl2esd prabviehd F
jen pou®ma7). VSahyi | i i s me' Wb idmp pre &auplingh

(E)-methyt2,3-dijodakrylStu, ale vr e a k | njdmes gnddaiekovali en vichoz?2 | §t

OAc
SnBU3
|
OA
82 124
Sch &é@éa
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V pSedplSéaskgashme nez 2 sk al iprotg)gne sehokugirimd u kt @
pS2pravu Sueukind? goupling p rVol ¢ h o z 20 cl h§rt SkneRuynih4ydiol,
ke kter GClLbayl | aboratorn?2 tepfavygapSadBEn zpi
kadici nedoch8zel o. PSiAQsopu jsdet@kowdlijoé mewnlLc o z 2
| §t kluydrkobor aci nedo c kafecheldomng naik op §ii iy e i 1 3
jsme potoobj emn® chr 8n2 c JESH Map), aawg azka onpelhtg2bez v
ke kt er ®@niadiekatalgzdve® Scthavaw T m r'B@$yemn®)man

0z 0Z OR
[ ;f
0z
79:Z=TBS
1277 = TES 129
128:Z=TMS
Sch®&é®na
Spodobnim visledkem | sme vy z k-ooupirg | i s e
propar gyl ovd(E){metryH, Bdjddaxry §u . Reakci j sméHFpr ov 8d
tak DMF, sr T z n Tdmi k aR a |(Pd@F), Pd(PPH).Cl,, Pddba sAsPh a TFP)
a v goal kevkagprbduktsewve&kl n2 s mRsi ni kdwoHPeEEdjevil (Sch
o)
OTHP OPG /OR Pdo
Red-Al ,A|/OR
|| — > |’ i THPO
o]
OH L | OH
68a 124 130
Sch® mao

3.4.3 P S 2 p mathwles-hydroxy-4-(hydroxymethyl)hex-4-en-2-yno§tu

K mezproduktu typuQ Ize dbs piNt p Si poj en? mr Dipy teyntdnuime tkh y |
aregio a st er e ocshydrenketalatvsynfonu R. N8 s | edn §8e hywédlai z ac
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ke vzniku strukturyQ, vhodn® pro couplingov® riabk&ékua L
vt Dcht o (rkeak c 2voylmDni Y(eScnhi®mzaa hal ogen

0
v o)
0 | 072 _ o 0z?
|
T =Y — k(
b '

oz! oz!
Q R E
Y = odstupujici skupina, kov Z'= Ac, TBS, THP
Z%= Ac, THP, H
Sc h &ina

VpS2padhNDRpymeonw aSgoegashiorovhdD @owoplohgau
na | §tkSamgpol-pmephgdiBhl edem ke Tsnvivih aslt elotstt
se nejevil vhodnou volbgua | e byl y memdypmdplingu methyp r opi ol 8§t u
maskovmhw®hnoap$S. pr opy'osp ow g risemoxg) nBopydit*
nebo pougit? “aReakcigsmd SeE®obe&dlei ardibl edek&p®
HI avn2m pr oeéstek 1383 m vizyadik | Tvno® hydroxyl ov® s k
elektrand e f i tojhouwvazbw e vit NG Bah&@Ba %

0
OTBS 0 \o)ﬁ
k@ /k(f (PPhs);PCly, Cul, EtN . | |
| OH ' ~ 68 % K/\/OTBS
2 121 131

Sc h &ha

Po tomto nevsplPpgonu&m |p o knuesdudoujNsgislghainetoduk o v
kter§ sppoSez2mfanila met hyl propi 81 8¢ lne cnna®  zpi ondeol bnila
Negishihd* coupling jednou z at al yti ckT ch cokutpdrisngbyl ah po
publ i kaow&rea 1W77. Vyug2va nipklosth®émiirgqwal | adi
rozmani tT ch o rsgaonuol zei fhizem Tnrait T & A |Koagteanliydtyi c kT ¢
obdojakn¥pS2padhN jinTch procesT tohoto typu.

VI astn? rebakt etglpd épadbbh8t u pomoc? LDA v
pSidali bromtialktzoi ned miak IT® Kol idnjlisnPed jkiadt ajl &z
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al §t78UNegi shi h A Bodgnazdriokvya ny n o B8P vzrekalv er vit Dgku
30% ( ScéPma

~ o
o) 1) LDA 0 OTBS OTBS ~
%o _ 2)znBr, _ | Pd(PPhg)y, EtgN =z 0
7 > // o - | - |
Brzn OTHP  30% OTHP
121 76 132

Sc h &ha

Vreak| ne vmDwiel &« ®nk ymmnoovgaslt va2diMyns? pr odukt
methytpr o pi183*Ba uvgdy eak| wr osmDYy stk®ygt oval a nezr e

vichozm | §t ka
o)
JU A
N
A

133

Opti mali zace ploatm& luyedaBontozrvdl® k@l% i z ol ovan®ho
vit Ipookjua d ov d3R@ableg t k y

Tab.6Pod myMNé&gi shi ho redkce pro substr

katal yz8§tqvIithngse
Pd(PPh), 30
Pd.dba;, (bifenyl-2-yl)Cy,P 35
szdba3, TFP 61
(TFP;),PdCh 56
PEPPSI 10

Dallg&t ku, k podrabiti teakgissnetleybkp r o p i o | &dre@inpomdiBg. |
Viej2m pS2padhD jestand34 a %) nejprvep Bgypksoval i nev |
chr&§n2c?2 mkag3kR2p i pmt g ed o g h ¢8%.FPonPandlov anN35pr od uk
vgakpm#dkt i c ky askhoo dnnelgy @Rl grqdlgkcouphgu133aob D talgt ky
nebyl o modm&he&h@Si8biTitgmgekvy asi 25 % byl ur]|
'H NMR.
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0O 1) LDA o) oz oz -
%o/ 2) ZnBr, - Ao | Pd(PPhg),, Et;N = O
= > =7 + | > |
Brzn 134-17%
135-25%
121 oz 0z
83:Z=Ac 134 :Z =Ac
85:Z=THP 135:Z=THP

Sch®#fa 8

Vzhledem k ®t 0 s kut el nost iB vyvewtme Negghimdi | p Simen o g
doc h 8nze?j d Si2yvtev okS e n 2Et:N sbmpolmneixdue m zi nel natTm, ke
vinyljodid, methylpr opi ol §t a aPvdgakat adkys8§tnoerb,yly zcel
(vitngek Rol\eyrkoudgel i | F(ebd.7)Sadayelakua by z Ptmair
zl epgend2 BgwkeSi pteabgtylmethylfasiii | ak o | i gra2nzdlkul byl
nav2acea&k|n2 smhNsinegdyewygachpz®Hy SEaBma

o)

OTHP OTHP
o) = o~

I szdbag, (t'BU)ZCHsp
EtzN + ZnBr, —> | + /J\ o~ > |
2 Z 37 %
OTHP OTHP
85 121 135

Sc h &@ma

P o fs®ezkusii zredukovat Pk at al y z §t o rinsfuamorcy?t vBWSL it t al
aktivnDiymPdBf oTomuo Segen? je sice pomDRrnh pra
vpodo/mi% pogadovan®h#plpnr@® dk & hwveraz ea produkth o z 2 |
( Sc h&)tlab.7).

Pd(TFP),Cl, o

OTHP l n-Bul OTHP
| i =z o
Pd(TFP), /k ~
| —— 5 EtNiznBr, * = O ——> |
72 %
OTHP OTHP
85 121 135
Sch ®&éa
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Tab.7Podm2 nky Negi shi h& couplingu su

katalyz8tqzbyt el (%I produkt (%)
Pd.dbas, CysP 71 14
Pa.dba, (bifenyl-2-yl) Cy,P 59 20
Pd.dba;, (t-butp,MeP 55 37
Pddba, dppf 67 16
Pd.dba, TFP 62 25
Pd(TFP),Cl,, BuLi 0 72

344 PS2prava
(2)-5,6-dihydro-3-jod-5-[(tetrahydro-2H-pyran-2-yloxy)ethyliden]pyran-2-onu
PousphRgn® | E$WHyp Rivdhwezvealhu buN hy ®@vasbyor ace

a n8slednl Suzuki ho co(pPftparnfshedoavddidyr ost an

Stilleho (| i Negcseshplhiong. Prvn? mognost 2 byl a hyd

p Ts ob einakaiboanu*, katecholboanu* p S2 pakdtallz Schwartzovim

lini'8l ead e t PEhn ® =z edsear inedtew | pr & 36,z uvkyg éyo | csonu

izolovalipouze vI c36¢ 8¢ h&mak u

R R
_R
O O\B/O \ O Q
OTHP ~ H 0 B. R
= O THPQ | O
| > AN |
OTHP
OTHP
135 136
Sc h ®&mha

Dal §2 mogkatacP pythogthka@acE® p Tsoben? hut yh.c2 nhyd
VpS2padhN t®to reakce se ophDt 1BX§ZAIEsElil nhNh
zvr §ti | a regibselék8viuaadiae melekiraxd e f i tmjndu nazbt?® Vznikly tak
dvan e d D®pradeky 187 al138vpomNra telkbvB®Hu ( 856 8BPmMa
Jejich totognost byla prok8z8na NOE experi me
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o — —
OTBS -
=z ©
| BU3SHH, Pd(PPh3)4

OTHP

132 —

45 %
\ O \/O\\

0
TBSO SnBus g0 | H>

OTHP OTHP

137 138

1 1
Sc h &@&a

Participaci seus@mnpodaSpioydmNDpost ®hmgnjy
skupiny na acetylovou e v It Bk 8c @B ma

0 0
OTHP _ OAc _

Z =z O

| CH4,COCI, CH;COOH |
0,

OTBS 91% OAc

132 139
Sch®&@na

PSi hydrostannyl18xsice ddaglkoylkkeri wiSgean2 r

ve prospRch n8mi pogadovanm®hodlliiztoenemr aist in i <m®
pracovali s E)-izomereml35( Sc h®)ma
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O 0
OAc o AcO SnBus ACO |
Z
| Pd(PPhs)s, BusSnH | . | SnBuj
0,
OAc 70% OAc OAC
139 140 »
4 ; 1

Sc h ®ha

U | 8185k ys me p olig dydroxiylovi ¢ skupin nepozorovalia produktem
hydrostannylace byl jédl izomer142ve vIitRNDgku &Y T%mySoh®marnNg
d o k8&zo , ge regi osel ekebkevi(tSc hieyaBrbogli@aa amwll iay miR3
hydroxylemv poloze 6 § t132 &139.

0 A% 2

OTHP o THPO SnBUy
=
| Pd(PPh3)4, BU3S”H |
0,
OTHP o4 % OTHP
135 142
Sc h ®ma

Dal g?2 pSipraveqjouddi88 kot skghl Uel ektrofi
tributylvce nwi tz¥ag ( BocdR® ma

N N
0 0
THPO™ | SnBus % THPO™ | '
—_—
| 86 % |
OTHP OTHP
142 143
Sc h®mha
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3.4.5 Funkcionalizace polohyUa cyklizace na lakton

Posl edn?2 m diorkmknd mnk f or m8| n?2 t lylt c®Uplmg synt
uhl 2kT?%*spPypuedy pSipojen2 postprSapnalen®euNzd
pentenol i dovRhdom2z glyg t ®®Pnueakcetvaykvd v u |l a ned8vno
Fufet 8 pr ymns2ubst b gt e m2 no w42 d\elrd svt§pt o b % EHEIC &
spS2davkem mol ekulovich szt typu 3A a tetra
cal |yl pal | ad tetvatulo r & o onp § te x-teutylinseibylfdsinu dako
ligandu®, prekursorem postr an nByhmethylester kyselijy pS2 r
3jodpr opamé ORek §vanl 14p seovdjuakkte a k | n 2 smiDsi neob
identifikovana (Bacth®mavichoz2 | 8t ka

\o o .
+
| |/\)ko/ ZON
OTHP
142 144 145
Sch®ha

Pone%spRNRgn®m Stil behp ok oasNedishioggtagiigdngl e
rozvinuli Orgart*® a FU*. Jako organokovov§gkosieadkdd Hylst p
3-ethoxy-3-oxopropylzinkbromid146, dal ¢ ?2 kby!l mipygodie 118 &enkci jsme
zkougellzinTwh rozpougdgt Ddbrecqhn I(riiHFR d DKVEFtg)a, INMZPE t 0
Pddba 1 (t-butpMeP, Pddba i CysP , PEPPSI ) a =z aprodukti4Briebyh t e p |
vieak|l n2desmBRavo8nt or ov_8n?2 rpeoakzcee wir mia8zz2a | 6 § 1
( Sc b®)m

\ O
o |
THPO
| 0
+
| Ban/\)J\
OTHP
143 146

Sc h®#a
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Pot® | sme owdSi oz lpa difvig Gtillehe tonptingita p Si poj en:
al kenyl om@tho @SesWyzaede | i | s me™ Boeaksel Byw1k2p o d m2 n
a komer | M @dethyg-3-jodpkryl&u 147 z a k at al kzayCulRyBNFP P h
probwNdlwl t gk B8c®BBma

N \ O

THPQ" Y~ SNBus Q THPOC N
Pd(PPhs),, Cul |

+

| T 0
lk 55 % IKO

OTHP OTHP
142 147 148

Sch®mha 9

’

Dal g2 m krokem bylM&z acykZdnnizkaw e g d s8ttiklyl enn®h
volbou byl Dowex 50 v methanolt®™® podle TLC  evn D Wymil derk? v.i choz?
NMRa n a lvigza&k Sapaludd®s t rcahrr IBmgRupid(S chh ®6).a

N N\ Q
O
THPO | N HO | AN

Dowex 50
—_—>

[ 9% 9%
C° "wa I C
OTHP OH
148 149

Sc h ®@éa

Dal g2 pokuszya ov yEpokRledlyzpauzda B e st r uk ci | 8t ky &
| edov @ yk yosttlidsvnee s e do st ahydroxyesterilld9. Jpeodunzoed uk h ®
mol ekul 8r n2nammnch@ & HowEmagismi ni m8I1 ne emlelr Yk 2 est e
funkce gpatnh pS2st upakie pvrzonirkap acdyekrbgibyltky®hroo xp)
n u t pnS&nét vysoku energeticku bari@u (Obr 3).
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Podobn® vipolty b yH-methyIFjaakrglglosind/e rii kdd t o
situacev ypadal aObr&d)d Dj nDj i

Obr.4

Nej dS2ve vji{BprmethgSjodgnyl& podl e publ i kE¥an®ho
zkyseliny propivdt 0 ¢g%®(Bohd@od k o v ®m

TMSCI, MeOH
0 o) o o 0
— ~
//U\OH HI OH Py o~
0% | 95 % I
150 151 152
Sch®ma
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N§sl ednl Stilleho coupling prob?2hal Z a
(2)-ethyk-3-jodakryl§tem, ale & T t N $3&ediesterul53( S ¢ h®W)ma

\ O
0
THPO™ | SnBus 0
_ Pd(PPhg),, Cul
+ | O >
| | 65 %

OTHP

142 152

Sch ®&ha

Pokus o cyklizacDowexem50d opadl|l YspRgnhN1j smel edekal
ve vI450jaka Zizomer Pro zvIigen2 vithDga&ugiclyikl PRa!
v EtOH"® a ledovou kyselinu octovdd®, ale ani jednaz Dcht o met od neposky
| e p g-kDowexB0™'( s c h9®ma

Dowex 50

—_—

45 %

Sc h ®&ia

Po pSipraven?2 méwechopokadegdlviSta jasdéktDzdiv
vpol oze 8 jsmezhiydoogegaei p o mo c 2,0:Rh Ak y Pt Bethylsilan>,
dekaboranu wethanold®, pinakolboranunekatalyzovaoui katalyzovaou) Pd®, d &1 e pak
sy st ®gNaBHT€'t® hydrogenace p o u ¢ Witkihsonovak at a luyfzaEe oy §dn
pokus neved]I Kk usphRgn®y.¥Wydabklheseaskypdigab g dovan

pouze VvI ch®z Aebo be§ jednalo os mNs mmedRAT chelpr odukt -
( Sc hidoha
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154 155

Sch®ma 100

Pr o tcygkligae byla¥s p Ipgonu8z e u 158 @eriov@&dui j sme | akt
Stilleho couplingem 81 s | end4& ( Sc h®ipa

THPO SnBug SnBuj
Dowex 50
74 %

OTHP

S c h ®&61ia

N§ s | e doopling Is E)-methyt3-jodakrylSte m, kt er Tv T pkddafl® Bh | s
Nasledovaly T mRna | i g &% svul tzNegdPetdre h @62p

|
| . I/\)J\O/ szdba3, ASPh3, Cul

42%

156 152 154
S c h &f2a

Pot ® | s meoupling ® (Dettd/H3-jodakryl§temsv T t 1 @K% laktonu157
( Sc hi®d3pa

"L§tlkebyl a stabiln? pouze pSi n2zk® teploth (pod 0 AC)
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156 147 157

Sc h &63a
D § ljseneprovedlireakcesd a | ¢ghélagenidyal e nNDkter ® produkty
zcel a (Fab.8iSlchIMhdomn2 v E§mgp$S & ladestabiiyv gech t NDcht
| §tbeyk mohmaj dd28@eé¢ | yobhh k oh dJl owg8e cshk ulpSitneala byl a
vel mi rychlmeknpowmklizhk @epdbvwvH/ZM® | vazlmnoven p
NMR, po vyligtDn2?2 reak|l n?2 smDsi

Tab.8Apl i kace vyvinutlTch podm2nek na ¢
produkt halogenid vitngel pomAZ®

158 jodbenzen 55 2:1

159 p-jodtoluen 43 2:1

160 p-jodanisol 38 3:1

161 1-chlor-4-jodbenzen nest &b ’

162 3,4-dichlor-1-jodbenzen nest ab

163 1-brom-4-jodbenzen nest &b

164 allylbromid nest ab

165 benzylbromid 66 -

166 1-jodnaftalen a7 -

167 2-jodthiofen 55 1:1

168 methylesterkys.2 odbenzo 35 3:1

(E)-3-(terc-butyldimethylsilyloxy)1-

169 jodprop1-en 51 -

170 5-jod-1,3-N,N-dimethyluracil nest ab -
“rozklad byl pozWMN\MRSektra i § pSi mnNSen?
o mBZby | stanoven pomoc2 NMR, i hned po vyl
| asem mBDni t

0
Q R
o SnBus ? |
Pd,dbas, AsPhs, Cul
| + R_X 2 |
35-66 %
OH
OH
156 158 - 170
Sc h G&fda
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Po fstBe s o v poRugiliod ok on| e n 2rienylbv®@bh a v by b spoloze uent u
5gelastatinu podl® NTv¢dbam34 bypagpotrobéna aeakei
smethansulfonghloridemvp S2t omnost i triethyl7hinti eni2zrae avkza
sbr omi de mposkytld & n I7&E $ ¢ h ™ a

154 Ms 171 Br 172
Sc h G6da
N&§s | edov tktamul?2smute-emylsulfonylbenzenemp S2t omno st i L HN
ale olek8vamkaglodukkmpsdl eedbfCeai NMR anallzy
dogldeskrukci mo | E®.uRSy (P ® @ ) ®eh &ituade Dopakovala.

Lze pSedpodckdccShd&tedNkye TznT ch  v(ekdolng juggtdiceha n § e a k
adestrukci molekuly.

172 173

S c h Réba

35 Hodnocen? biologick® aktivity

U nhRkterTch al kipt ®§ e p pe & & & maygefich &ytdstatickou
aktivitu. bByIDy nBouwdgintiye myg? |l ymfocytick® | e
buRky | idsk® akutn2 T FyEM o bATaCsCt oQ Cdn 22 119€) u, k @
promyel oi dna0 (IAeGCKC®IMi @ 4B) a bunDlIng8 | inie kar
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HeLa S3 (ATCC CCL 2.2)u
( € mel(Tab. 9).

Zt abul ky

He L a

visledky
nejstabiulrdlujjge? ,snmhorg dal g2 ho

S3

Tab. 9 Stbaonmv)k s H®kIE7158a159
L8t K L1210 | HL-60 HelLa S3 CCRF-CEM
154 - - 3.50N0.39 1.80N0.07
157 - - 13.77N0.75 4.37N0.34
158 - - 9.13N0.38 4.65N0.19
159 - - - 4.20N0.16
vyplTvsg, ge
bunhD| n® IGEM,i zadBugk&d CCRF i
v #94a zkutj eeo @SB gkial a pSi synt ®ze
vivoje
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4 ZCVnR

Byl o pSiprdeeno@e gt il |8lterknism | akmoekdey T m us
hydroxyethyl opwdIlmo zSeet@za emTxnND subst pdoreovanT
3.Byla provedena modifikace synt®zy, kter$8 ¢

sn2gila ve dvou krock&thky ey ¥ k dizamwapoyuo taik8trmold kn
druhTm n&8doXkakd crmejllieng 2 se62mnéXkokeer ®K Hxalyy L
proti tvegegmvyen2z pougitim |iniz?2m.

2)Byl a vyvi nuwatlakyl sydretn®@zat®nol i dT , | ej2mg
d o -pdlbhy esterukt emk Npypldods&gemTchjel pbmBk@N obt
Kdokonl en2 form8ln2 tot8ln2 synt®zy gel ast at
cog se n&m dopP&s pd avielkzida $islal knyllkiod & rkp edvéd rein\
podrobili je bid o gi ck ®mu t est ova&n2i vrna ugy tzes tkajteir cRkBoouk y
jsou proti nNhDRkterTm druhTm n8dorovich znal:
nestabiln?, t 2 mt d 2tp@\? § nj2eg wilebloeSd ecko pzd=tud ne

vwkazy e nejvygg?z aktivitu
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5 EXPERI MENTCLNéE LCST

51 Pougit® experiments8ln2 postupy

Vichoz2 | 8tky byly Aakoupgdny @ddufgintmy beizg
pSed pougit2memEeodesitoinl ke8ryla. DMF byl Vvysuc¢
| er st v®v arkitmi mol ekul ovi,@kibyd?2 tde stCgHd vl va&A. z Cl
pot Seby.

Teploty t8n2 vgech | 8tek byly mhSeny na K
| L spekter vgech | 8tek bylo provedenosna pS2
neboCHCks 15 mg vzdrakd.et §gdp2.00v mg KBr s 0.7
spektra | 8tek byla mRSena na hmotnostn2m s
a FINNIGAN LTQ XL. CHN anallza byla provedena na p8§
CHNSO. NMR spektraby | a m 1Y Soeznt aoGDEIlg HCD3),CO nebo CROD
pSi |l aboratorn2 teploth invax pB® sxO0ojpr a/cAuR | 2AcN
MHzpro'H a pSi 7&. MEBhemi ok® posuny byblpartszmnNSen
per million (ppm)adentyyirka meaepBP sniol avrzu | ak o
zbytkov®ho signg&lu rozpoum§fNlde dauj 2Dcaztma p sDaud 2
posun () , integrovang§ intenzita (v protonovlch
t: triplet, g: kvartet g d: kvartet dubl et T, dd: dubl et C
m: multiplet, bs: girokl singlet, bd: girokl
apSi Sazen?2 (v nhNpSephdbi pashNe arde@giag i[jsowoba r T
pops8ny Bjako A a

PrTbNh reakce a |istota vislednlch produ
chromatografie na Silufolu UV 254 (Kavalierdse t e k ¢ 2 pod UV | ampou a
anaal umi ni ovich TLC desk8ch Snolci2cadegelk| @88 h &2
Ce(SQ),@H,0 (2 g), H[P(M0z010)4] (49), konc. HSO, (10 ml), HO (200 ml ) a n§s
zahSsgt 2.

7

52 Pougi t® experiments8ln2 postupy pSi
521 Hodnocen? <cytostatick® aktivity

Cytostaticks8 akti vi tomubob yblsat aw tua noorvgeanna c R ®.
a biochemie AV LR, Praha.
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BunRDl n® linie L1250, b@QCRF k RPM il6d0 wlioy v
stel ec2m pl odojvd mk s WIr @elm thka$ Ribditubogabhu Nl §1irT T s t
byl odel2t8&8n poikachodies§olvwaontchpl §tek. Hel
do misek RPMI 1640HEPES mediemsel ec2 m plodovIim s®rem a |
48 hodin po apl i kBucnnDltiestt obvyaln T k ha d ¢8it fetkkno WMF T
standardn2ho spekdroVbsbedkyi ¢ p@aoic errytj SadtSem§r
kontroln2ch bunhRk (bez apliRovan® | §tky) pSi

53 Synt ®z a
5.3.1 Sy nt &eymxyrhethyl3-(subst.fenyl}5,6-dihydro-2H-pyran-2-o n T
5311 PS2prava al kyl aimathylksgodmethyl-L 3dioxan)?'?¥, 2

Diethyl-2,2-dimethyl-1,3dioxan-5,5d i k a r b@2Y% §t
Sch®ma pS2pravy:

o o TsOH o o
Eto%oa MeO)QOMe EtO%OEt
OH OH Me,CO O)<O
41 42
Mal oA4l8(t20. O g, 90. 8 mmadt¢ ¢t obnyul  (r500z0p umlt Y n
zal abor at or n2 2t2dipdthoxypyopalf Li2k 2p §mM , 99. 8 mmol ) a
(0.02g, 0.1 mmol ). Reakce byla m2ch8na za | abor

odpaSeenakd nBylasyntSemes BO a 5%v odni MNagdst olEt her ov §
vistva byla vysSeE@obpaSendT m Naodukt pSel |
chromatografi2 na silikagelu za pougit2 mobi
Vitngek: nagloutl § “Pejovitsg kapalina

Ethyl-2,2-dimethyl-1,3dioxan-5-k a r b o 3% t
Sch®ma pS2pravy:
O O 0]

OEt
Eto%oa NaCl, H,0 2

o.__0O O. O

42 43
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Diester42( 20. 0 g, 76.8 mbmMSY b2D0O0r agppligdESama®y |
HO (2.8 ml, 153.6 mmol) a NaCcCl (4.4 g, 76. 8
Po ochl azen? byl a smhDs EtDSe EMha r v 0ag owyrsautgvesnta$d
bezvodBOnE®a odpaSen a produkt pSeligthRn slourg
mobiln2 f8z2 PE/Et OAc 8: 2.

Vitngek: nagloutl § Pejovitsg kapalina

2,2-dimethyl-5-hydroxymethyl-1,3-dioxan (44)*1%°

(e OEt OH
Red-Al H;
><C >
43 44

Ester43 (9.0g, 47.8 mmo | ) byl breozzvpoudg® (B0 Mh/K roztoku
ochlazen®)nylhmpﬁ?&dAﬁQlO.smlSZ.Gmmol) a reakbPoh8embDs
30minut Poa ®r &l n2 s OMEO0M) SeytDBeesht@hc. Or gani ck § f
byla vysugen#®BOlbeozwodigm DNd o odpaSeno a prodatu
chromatografi?2 na silikagelu mobiln?2 f8z2 PE
Vitneoek: bezbarvsg o¥%jovitsg kapalina

5-jodmethyl-2,2-dimethyl-1,3-dioxan (45)*'%
Sch®ma pS2pravy:
OH

|

K@ PPh3 imidazol, I, KQ

O @] o) e}

X CH2C|2 X
44 45

Alkohol44( 5. 0 g, 34. 2 mmabLCl)( 2b0y0 mnlo)z.p uRKICNonc vl a
byl pSg (08B, 4P®Phmolii mi dazol (2.8 g, 41.0 mmol)
pSi kap§p(lldgzAsHDrkmol)v ol uenu (100 ml) . Po 3 hodi
vyt SeppoSsnapaPYWceni m vodnTl msmasyt o&kreimm NadHCOl m
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NaoS;0savodou. Organick8 f8ze ,Soupt azpysgig@alao bedr
Produkt gbpPh eBSelpcovou chromatogr20822 na sil
Vitngek: g86at§ ol%3Povitsg§ kapalina

5.3.1.2 Methyl-3-(2,2-dimethyl-1,3-dioxan-5-yl)-2-(substfenyl)propion§ {47)>°

Sch®ma pS2pravy:

A PP
Z

1.LDA 2. % -
N 0
Z-r 0 00

= O/ 0

THF /‘/
47 ©

46

EvakuoYami8enkova baRka byl a vyg2zhs8na a
vychl adnoutiy!|l DwprbawvR&kry beavddRkEHBY( Mo mIC). aze

D&l e byl pSid&n diisopropyl ahmiam (666mn®l). mmol )
Po 10 mi nl0TCSyds mPSi oc hlé@ Zahktaakntao pSi praven®mi
LDA byl pSi dg4s ( ne® h ymineod t) e rir @z \paBHB N5 l). v

Po 30 mi MW C8bil pp B45¢.8 mmagl)vodeizdv oTcH&Fm (5 ml ), a r
smhNs byla postuphB&§b®hem lLabodahgrn2 tepl ot u
at mosf ® ou 12 hodin. SmRDs byl avadrizdkera Et OA
NH.C | . Ethyl acet §tov§ vrst,Sg EylOAcv ysdppnpeSrea e
pSeligtnNn sl oubptc dsiikagelu sphoruggma t2omg rRE/ Et OAc  9: 1
fg8ze.

Methyl-3-(2,2-dimethyl-1,3-dioxan-5-yl)-2-(4-chlorfenyl)propion § t

Vvitngek: 85 %, §7 dHNMR:030@ MHzydDCIEd 7K&7 @A (M)i2H,a
AAEBBE, Ar 14 T m21 2H) 3.98AH B RH, CHO), 3.65 (s, 3H,

COOCH;), 3.633.50 (m, 3H, CHO+H2), 2.051.93 (m, 1H, CH), 1.81.59 (m, 2H, H3),

1.39 (s, 3H, CH), 1.37 (s, 3H, Ch).
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5.3.1.3 3-(subst-fenyl)-5-hydroxymethyltetrahydropyran -2-on (49)53

Sch®ma pS2pravy:

2L 1 D 0
= O/ owex 5
1. MeOH/H,O
0 2. MeCN
o/f/
47 49

Methylesterd7( 4. 6 mmol ) byl rozpugd:Nin (v4eO0 snmi)s.i |
pSidg&n Dowex 50 (750 mg) a reak|n2 smRs byl
naf ri tn, filtr 8t zSedNDnvE&dmOBmo k am via Slep § Or ga
vistva byla vyslDgewra beivdédrmvBa2 sugidla a
produkt rmMezZlMNu t4n md ), opNt byl pSid&n Dowex
intenzivnhD m2ch8na =za | a&bxorbaytlorondf itletprloovt8yn 2n
byl odpaSen a produkt byl pSeligthRn sloupco
PE/EtOAC 1:1.
3-(4-chlorfenyl)-5-hydroxymethyltetrahydropyran -2-on
Vitngek: 85 %, §Pu3m®soldejasvicH BMRK 2300MHzT a
CDCl)d7.51-7. 44 (m, 2H, AAEBBE9 Am, 2HB)AAHEBBRHE, A
4.26 (m, 2H, H6, A+B), 3.88.53 (m, 3H, H3+ChKD, A+B), 2.4122.05 (m, 3H,H4+H5,

A+B).

5.3.1.4 3-(subst.feny)-5-terc-butyldimethylsilyloxymethyltetrahydropyra n-2-on (50)53

Sch®ma pS2pravy:

TBSCI, Py

CH,Cl,

Alkohol 49 ( 4. 1 mmol ) bsyd ¢ hreg@,pG6f tndn) ,v pot ® byl
suchT pyri daprSi TBBOIY4.9mmod )kat al yti ck® mReadgs$ n??
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smNs byla ponmtho§nhar 22 hodphoty. SmRDs byla z¢
nasycenim vodnim roztokem NaCl. EthyB@cet §t o
a rozpougthRdl o odpaSeno. Produkt byl pSelig
pougit2z mobil&2 f8ze PE/ Et OAc
3-(4-chlorfenyl)-5-terc-butyldimethylsilyloxymethyltetrahydropyran -2-on

Vit nNe=%k,: gluts§ ol BjSoNst §i &ap.et didRa £300ndHz,T
CDClL)d75:7. 44 (m, 2H, AAEBBE9 Am, 2AHB)AAEBRE, A
4.26 (m,2H, H6, A+B), 3.843.53 (m, 3H, H3+ChD, A+B), 2.412.05 (m, 3H, H4+H5,

A+B), 0.89 (s, 9H, CCH A+B), 0.062 (s, 6H, SiCk A), 0.054 (s, 6H, SiCk B).

5.3.1.5 3-(substfenyl)-5-hydroxymethyl-5,6-dihydro-2H-pyran-2-on (51 - 55)53

Sch®ma pS2pravy:

1. LDA
2. PhSeBr o
AN 3. mCPBA
o) 4. H*/H,0 | o)
55-65%
TBSO HO
50 51:Z=H
Z =H, 3-Cl, 4-Cl, 3,4-diCl, OCHj 52:Z=3-Cl
53 :Z = 4-Cl
54:7 =34 -diCl
55:Z = OCHj

Ve vyg2han® Schltenkbd6®Be bdARceoylV pSipraver
diisopropylaminu (1.98nmol) a BuLi (1.6 M roztoku wexanu, 2.05nmo | ) v bezvod
THF (30i1Mic) P8i 10 minut §ch 169 | AGnad mb @tSa ksamp2§
roztok laktonu50 (1.86mmol) vb e z v oTdHRFMm ( 3 ml ) . Po dal g2ch 3
reak] n?2 smiDsi v pmmnaovl e)n  rPohzSpeuBre D@d d ®%p NTHR (3
Reakln2 smRs byla ohS&8ta na | abejrdXttdrmeéditrey.
SmRNs byla zSedhNDna Et OAxcd nabztokgmtNGIEPp §n ®r gasiyck B 1
byla vysugena R oBtu®Ac bydpapPen.i gt NDn sl oupcov
pougdal ddh Belekid (0.8umo | ) byl CHOLA3Y mpavdmi kil T r ozt «
byl ochlazen na @ . Pot ® b ynCRBAg2SVnsmpop §naa po ICbhladi nn
reak|l n2z smhsodBEmken daCG:% n§sl ednhD tSikr&t vy
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Zvysugen® organi ck® f §z eproduktibgp SallpiagSteMo g lo@ypy
chromatografi?2 na silikagel u. QwkoanDea luu 9nrt: 3b vy
9:1. NenasycenlisTBS akuginon(l. 00 mmo | ) byl rozpugt
CH;COOH/HO/ THF (3:1: 1, 10 ml) a r eakhadih zas mNDs |
| aborator n?z teploty. Ng§sl ednhD byl avosdmlsm z Se
roztokem NaCcCl . Po vysugenSOa rogdapna Sekn® vrroszt pvoyu
z2skanl produkt pSeligthDn pomoc?2 |l sPofigeédv®Ec
PE/EtOAC 6:4.

3-fenyl-5-hydroxymethyl-5,6-dihydro-2H-pyran-2-on (51)

Vitngek: 55 %, b2 -8 &HNMR: 4300 MHz, §CR),EH) k7ab-t . t . <
7.43 (n, 2H, Ar), 7.397.28 f, 3H, Ar), 7.08 @, 1H, J=4.1 Hz, H4), 4.551.48 fm, H, HB),
446438M,1 H, H6 &)1H,J=5.5 RzQOH[, 3.88.64 (m, 2H, CH0), 2.952.83 (m,

1H, H5);*C NMR: (75 MHz, (CD2),CO)d 164.2, 144.8, 137.4, 134.0, 129.6, 129.5, 129.04,

129.02, 69.0, 61.8, 39.1R: (KBr) nmax 3401, 2871, 1697, 1384, 117697 cnl; LRMS:

205 (M"+H, 100), 174 (2), 155 (2), 145 (2), 128 (9), 115 (10), 102 (3), 91 (2), 77 (1), 63 (2),

57 (1), 51 (2).

3-(3-chlorfenyl)-5-hydroxymethyl-5,6-dihydro -2H-pyran-2-on (52)

VitnNgek: 54 %, b2l §13%K €y MRt (3@0KVEHz, (CRRAORD t . t .
7.577.53 fn, 1H, Ar), 7.487.32 fn, 3H, Ar), 7.18 (I, 1H, J=4.1 Hz, H4), 4.55ddd, 1H,

J1=0.8 Hz,J,=5.0 Hz,J:=11.0 Hz, H6), 4.45dd, 1H, ;=75 Hz,J,=11. 0 Hz, ttH6 E) ,
1H, J=5.5 Hz, OH), 3.84.67 (n, 2H, CH,0), 2.982.88 (M, 1H, H5); °C NMR: (75 MHz,
(CD»),CO)d 163.6, 145.8, 139.1, 134.1, 132.3, 130.4, 129.2, 128.6, 127.8, 68.7, 61.4, 38.8;
IR: (KBr) nmax 3444, 1686, 1466, 1179, 1053 ¢rLRMS: 256 (M'-2Me, HCI, 62), 254

(100), 241 (10), 226 (45), 191 (60), 175 (5892 (78), 149 (29), 139 (40), 126 (54), 115 (18),

99 (44), 87 (20), 73 (69), 63 (35), 50 (42).

3-(4-chlorfenyl)-5-hydroxymethyl-5,6-dihydro -2H-pyran-2-on (53)

VitnNngek: 52 %, b299°E; HkNMR:s(808 MHzcODEI3)7837BAM,t . t
2HAAEBBE, -A30)Mm,2 H,. 3/6AE BB E d, 1HAJ4.4,Hz, 614) A 567441 (,

2H, H6), 3.843.71 n, 2H, CH20), 2.962.81 (n, 1H, H5), 2.23 s, 1H, OH); °*C NMR:

(75 MHz, CDCI3)d 163.6, 142.6, 134.5, 133.5, 132.7, 129.6, 128.4, 67.9, 61.2 LIMIS:

239 (M +H, 100), 222 (4), 215 (2), 204 (1), 145 (1), 116 (2), 106 (7), 103 (4).
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3-(3,4-dichlorfenyl) -5-hydroxymethyl-5,6-dihydro -2H-pyran-2-on (54)

Vitnge

k: 56 %, b2]l-98 G HNMR:a300 MHz §CD),€8Q)# @74t . t .

(d, 1H, J=1.9 Hz, ArH2), 7.657.41 @, 2H, ArH5+H6), 7.24 d, 1H, J=4.4 Hz, H4), 4.664.40

(M, 2H, H6), 4.23 { 1H, J=5.5 Hz, OH), 3.8.65 M, 2H, CH,0), 3.012.88 (n, 1H, H5);

13C NMR: (75 MHz, (CD2),CO) d 163.5, 146.3, 137.5, 132.11, 132.08, 131.3, 131.2, 130.9,
129.3, 68.7, 61.3, 38.8R: (KBr) nnax3493, 1699, 1473, 1171, 1051 ¢nLRMS: 273 (M,

50), 254 (12), 242 (95), 224 (15), 207 (25), 197 (83), 178 (80), 172 (20), 162 (100), 149 (89),
127 (72), 115 (86), 99 (16), 87 (18), 75 (25), 63 (28), 50 (26).

3-(4-methoxyfenyl)}5-hydroxymethyl-5,6-dihydro -2H-pyran-2-on (55)

vitnge
(m,2 H,

(m, 1H, H6), 4.434.35 , 1 H ,

k: 50 %, nagli NMR: 800VHz [CR)AO) &&7.4Kk7a® al i n a

AAEBBEGJ, 1HI4.1 Hz,614)BDH.87 M2 H, AAEBBE445AT ) ,

H 6 Et)1H, J=5.5 Hz8 OH), 3.79<, 3H, OCH), 3.79

3.63 (n, 2H, CH,0), 2.912.81 fn, 1H, H5);'3C NMR: (75 MHz, (C[}).,CO)d 164.1, 160.5,
142.8, 133.0, 130.4, 129.3, 114.1, 68.6, 61.5, 55.5, B8:7(CHCl3) Nmax3622, 3012, 2839,
1720, 1609, 1513, 1466 ¢inLRMS: 234 (M, 100), 217 (2), 203 (10), 185 (2), 175 (15),
160 (14), 147 (9), 131 (4), 115 (9), 102 (5), 89 (4), 77 (2), 63 (3), 51 (2).

5.3.1.6 5-acyloxymethyl3-(subst.fenyl}5,6-dihydro-2H-pyran-2-on (56 - 65)

Sch®ma

pS2pravy:

51:
52:
53:
54 .
55:

RCOCI, Py

CH,Cl,

Z=H
Z=3-Cl
Z=4<Cl
Z=34-dcl
Z = OCHj
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56:
57
58 :
59
60 :
61 :
62:
63:
64 :
65:

NNNNNN

-Cl, R = fenyl
Z=3,4-diCl, R =Me
Z = 3,4- diCl, R =fenyl
Z=0CH3 R=Me

Z = OCHg, R =fenyl
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Alkohol (5171 55 (0. 20 mmol ) byl pod @t mo@HCB®r ou At
(Im)ar eakl n2 smRNs byl a Pod® &dzydna Si&kapPs§n suchl
acylchlorid (0.30 mmol) Ehatrse@ildébdl 2 hmds nby IPa
bylas mNs zSedNDna En®fagcanivipytBeprihm roztokem N;
byla vysugenaSOhme zrvozdgdaru gNadddl o byl o odpaSeno

sl oupcovou chromatografi 2 cmd& silikagelu mobi

5-acetyloxymethyl3-fenyl-5,6-dihydro-2H-pyran-2-on (56)

Vitngek: 90 %, b e z Bt NMRS (300 IMElZ, 6DC}) t B49k38ina |l i n a ;
5H, Ar), 6.87 (I, 1H, J=4.7 Hz, H4), 4.581.51 (, 1H, H6), 444437 m,1 H, H6 Ej,, 4. 28
1H, J1=5.5 Hz, J,=11.3 Hz, CHO), 4.18 (d, 1H, J;=7.4 Hz,J,=11.3 Hz, CHO), 3.082.97

(m, 1H, H5), 2.10 ¢, 3H, CHCOO); *C NMR: (75 MHz, CDC}) d 170.6, 163.1, 140.5,

134.9, 134.3, 128.6, 128.32, 128.28, 67.8, 62.3, 34.5, MR:7(CHCL) nmax 302Q 2960,

2102, 730, 1375 cit; LRMS: 246 (M, 12), 238 (15), 237 (10), 225 (8), 172 (30), 149

(100), 139 (38), 97 (12).

5-benzoyloxymethyt3-fenyl-5,6-dihydro-2H-pyran-2-on (57)

Vitngek: 85 %, b267 8 M KNWR (360IMHz, K¥CE) B.@B7.98am, t . t .
2H, Ar), 7.66.7.55 fm, 1H, Ar), 7.527.32 (n, 7H, Ar), 6.87 (d, 1H,J=4.7 Hz, H4), 4.581.51

(m, 1H, H6), 444 . 37 (m, 1H, HEEYHzLAL2H, CHA)J4,18 (tdH ,

1H, J;=7.4 Hz, J,=11.3 Hz, CHO), 3.082.97 (m, 1H, H5), 2.10 (s, 3H, GEOO); *C

NMR: (75 MHz, CDC}) d 166.6, 163.1, 140.5, 134.9, 134.134.5, 129.6, 129.3128.6,

1286, 1283, 128.3,679, 628, 34.7 LRMS: 309(M*, 12), B5 (15), 5 (10), 83 (8), 204

(15), 175 (100), 13 (32), 97 B).

5-acetyloxymethyt3-(3-chlorfenyl)-5,6-dihydro-2H-pyran-2-on (58)

Vitngek: 90 %, bez bHNMRS (300 MEZ, 6DChH t B47Kk4bmal i n a;
1H, Ar), 7.387.30 (n, 3H, Ar), 6.90 ¢, 1H, J=4.7 Hz, H4), 4.58.51 (n, 1H, H6), 4.444.37

(m,1 H, H6 Edy,1H, #=5.3 18z,J£11.3Hz, CHO), 4.19 (d, 1H, J;=7.4 Hz,J,=11.3

Hz, CHO), 3.162.98 (n, 1H, H5), 2.10 €, 3H, CHCOO); :*C NMR: (75 MHz, CDC}) d

170.6, 162.7, 141.6, 136.5, 134.1, 133.2, 129.5, 128.7, 128.4, 126.6, 67.9, 62.2, 34.6, 20.7,
IR: (CDCls) Nmax 2956, 2258, 17321470, 1366 cit; LRMS: 281 (M, 26), 266 (46), 238

(12), 202 (100), 193 (7), 177 (26), 147 (32), 115 (27), 101 (22), 73 (40), 63 (32), 50 (17).
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5-benzoyloxymethyt3-(3-chlorfenyl)-5,6-dihydro -2H-pyran-2-on (59)

VitnNgek: 86 %, b 2 114 C; RH NMR1 (300 Midzk GDCY) E8t087a98 t . t .
(m, 2H, Ar), 7.667.55 (n, 1H, Ar), 7.527.45 (n, 3H, Ar), 7.387.30 (n, 3H, Ar), 6.90 €,

1H, J=4.7 Hz, H4), 4.581.51 (n, 1H, H6), 4.444.37 m,1 H, H6 Edd, 1H, 4=5.8 Bz, (
J,=11.3 Hz, CHO), 4.19 ¢d, 1H, J;=7.4 Hz,J,=11.3 Hz, CHO), 3.102.98 f, 1H, H5);*C

NMR: (75 MHz, CDC}) d 166.7, 162.7, 141.6, 136.5, 134.1, 133.30.3,129.5,129.1,
129.0,128.7,128.6,128.4, 126.6, 67.9, 62.2, 34.6, 20L.RMS: 344 (M, 26), 342 (10), 305

(15), 257 (100)230 (4), 203 (32), 187 (20), 118 (17), 106 (25).

5-acetyloxymethyl3-(4-chlorfenyl)-5,6-dihydro-2H-pyran-2-on (60)

VitnNngek?2 | 87k by s b al CEHkNMR! (800 Mz, GDCI8)X 7.437.37 (n,

2H, AAEBBE7.30@&2)H, T7AAEX®B BE(, 1HAI=4.4 Hz,614), 4.53dd, 1H,

J1=4.7 Hz,3,=11.0 Hz, H6), 4.39dd,1H, J;=6.3Hz,J,=11. 3 Hz , ddH&BE)y52 4. 27
Hz, J,=11.3 Hz, OCH2), 4.17dd, 1H, J;=7.4 Hz,J,=11.5 Hz, OCH2), 3.02.95 (n, 1H,

H5), 2.09 §, 3H, CH3C00);**C NMR: (75 MHz, CDCI3)d 170.6, 162.8, 140.9, 134.6,

133.3, 133.2, 129.6, 128.4, 67.8, 62.2, 34.5, ARNS: 281 (M +H, 100), 272 (8), 263 (3),

242 (1), 240 (6), 222 (18), 204 (13), 187 (1).

5-benzoyloxymethyt3-(4-chlorfenyl)-5,6-dihydro -2H-pyran-2-on (61)

Vitgek: 28158 9% r ybs t al25126K&E *HINSIR: K390 MHz,tCDCB) d 8.08

7.98 (M, 2H, Ar), 7.667.55 (, 1H, Ar), 7.527.30 (n, 6H, Ar), 6.96 (, 1H, J=4.4 Hz, H4),
4.664.41 (n, 4H, H6, OCH®), 3.253.14 m, 1H, H5);°C NMR: (75 MHz, CDCB) d 166.1,

162.9, 140.9, 134.7, 133.7, 133.5, 130.2, 129.7, 129.6, 129.2, 128.6, 128.5, 68.00, 62.7, 34.8;
LRMS: 343 (M +H, 100), 339 (8), 302 (10), 280 (11), 264 (9), 254 (8), 222 (5), 216 (1).

5-acetyloxymethyt3-(3,4-dichlorfenyl) -5,6-dihydro -2H-pyran-2-on (62)

VitnNgek21 89 kwy sb al-78c& ¥H NMRB:t(30& MHz,.CDC}) d7.58 ¢,

1H, J=2.2 Hz, ArH2), 7.45(, 1H, J=8.5 Hz, ArH5), 7.33dd, 1H, J;=2.2 Hz,J,=8.5 Hz,

ArH6), 6.91 ¢, 1H, J=4.4 Hz, H4), 4.58.51 (M, 1H, H6), 4.454.37 n,1H, H6 E)dd, 4. 28
1H, J;=5.5 Hz,J,=11.3 Hz, CHO), 4.19 {d, 1H, J;=7.4 Hz,J,=11.3 Hz, CHO), 3.162.98

(m, 1H, H5), 2.10 ¢, 3H, CHCOO); *°C NMR: (75 MHz, CDC}) d 170.6, 162.5, 141.8,

134.7, 133.0, 132.5, 132.3, 130.6, 130.2, 127.7, 67.9, 62.2,24MIR: (CDCl3) Npax2956,

2899, 1731, 1471, 1366 SMLRMS: 297 (M'-OH,, 2), 281 (8), 265 (7), 247 (5), 235 (49),
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221 (12), 207 (8), 191 (4), 173 (100), 158 (15), 147 (87), 134 (20), 121 (25), 105 (21), 91
(30), 73 (75),59 (20C,HN:vy po | t e% @, 3.84%.H3nélezeno 53.35% C, 4.12% H.

5-benzoyloxymethyt3-(3,4-dichlorfenyl)-5,6-dihydro-2H-pyran-2-on (63)

VitnNDgek21 86 k¥%y s b all28180k &, 'HINSIR: k(300 MHz,tCDC}) d 8.06
8.01 (n, 2H, Ar), 7.657.57 (n, 2H, Ar), 7.5%7.41 (, 3H, Ar), 7.33 (d, 1H, J;=2.2 Hz,
J,=8.5 Hz, Ar), 6.99d, 1H, J=4.4 Hz, H4), 4.67.42 (, 4H, H6, OCH), 3.263.15 M, 1H,

H5); 13C NMR: (75 MHz, CDC}) d 166.1, 162.5, 141.7, 134.7, 133.6, 133.0, 132.5, 132.5,
130.3, 130.2, 129.7, 129.1, 128.6, 1279.0662.7, 34.8t. RMS: 377 (M +H, 1), 333 (34),
305 (100), 280 (2), 255 (3), 244 (1), 215 (1), 187 (1), 166 (1).

5-acetyloxymethyt3-(4-methoxyfenyl)}-5,6-dihydro -2H-pyran-2-on (64)

B21 8§ krystal 8&T8H NMRt K380 MHz, tCDCY) & 5.447.38 (m, 2H,
AAEBBE, -886)n,2H6,. 9MAE BB E d, 1HAX4.7, Hz, 614) 8456149 (n, 1H,
H6), 4.424.34 fm, 1 H, H6 Edd,1H, 4,752 Mz, ,=11.3 Hz, CHO), 4.16 ¢d, 1H,
J1=7.7 Hz,J,=11.3 Hz, CHO), 3.82 §, 3H, OCH,), 3.062.94 (n, 1H, H5), 2.09 6, 3H,
CH5COO0); 1*C NMR: (75 MHz, CDC}) d 170.7, 163.4, 159.9, 138.9, 133.7, 129.6, 127.3,
113.7, 67.8, 62.8, 55.3, 34.5, 20IR: (CDCls) nmax 2957, 1727, 1608, 1513, 1467 tm
LRMS: 277 (M'+H, 4), 256 (1), 249 (1), 235 (26), 217 (100), 189)( 184 (4), 173 (4), 171

(10), 158 (2), 141 (1), 135 (1), 123 (G;HN: vypol t eno 65.21% C, 5.

65.03% C, 5.93% H.

5-benzoybxymethyl-3-(4-methoxyfenyl)}-5,6-dihydro -2H-pyran-2-on (65)

B21 8§ kryst al-86cCk '8l NMR (300aMHz, CDCh) d 8.837.98 (m, 2H, Ar),
7.667.55 (n, 1H, Ar), 7.527.38 (n, 4H, Ar), 6.946.86 m,2 H, AAEBBE, 1T ) ,
J=4.7 Hz, H4), 4.561.49 (M, 1H, H6), 4.424.34 tn, 1 H, H6 Edd, 1H, 4,252 Mz, (
J,=11.3 Hz, CHO), 4.16 (d, 1H, J;=7.7 Hz,J,=11.3 Hz, CHO), 3.82 §, 3H, OCH;), 322-

3.12 (m, 1H, H5),13C NMR: (75 MHz, CDC}) d 166.2, 163.4, 159.9, 138.9, 133.129.6,
129.5, 129.3, 128.8.27.3, 113.7, 6B, 629, 55.3, 34.5L.RMS: 340(M*+H, 4),319(1), 312

(1), 298 (26), 277 (100),235 (12), 209 (4), 178 (4), 175 (10), 1D (2), 148 (1), 138 (1), 123

(D).
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532 PS2prava syntonT typu E

4-(tetrahydropyran -2-yloxy)but-2-yn-1-ol (683)*°’

Sch®ma pS2pravy:

HO HO
. PPTS, DHP —
67 68a o

Postup pS2pravy:
But-2-yn-1,4-diol 67 (3.50 g, 40.70 mmol) y | r oz @p@Lt( 5 Ov ml ) . Pot (
pSi d&n pptroil duiemisobh §,8n 88 mmol ) adihydr@2Hipygath n 0 3, .

(3429, 40.70 mmol ). PReak| mddsmPeldh a bbgtékab@e n CH
vyt Sep&§n mezi Et OAgCOa 50% gwmdrcik §r d 8tzek byd a v
NSO, ar ozpougt nDdIl o byl o odstranbDno. Surovl

chromat ssgrlafkia2gedas za pougit2 mobiln2 f8ze PE

Vitnegowk:nagloutl § ¥l ejovitg§ kapalina

Sch®ma pS2pravy:

1.DHP, PPTS
) HO
HO 2. BuLi, (CH,0), N
1. CH,Cl, O‘O
2.THF 0
68a

Postup pS2pravy:

Propargylalkohol (1.2g, 22.3 mmolp y | rozpilgt D ml )CH Pot ® by
pyridiniump-t ol uensul f on§t ( 2 B,8dihydroggpyran{1.88.dl 2.3nmo | ) ;
mmol ) a reakl| n2 edilrs. sN§ sm2ecchral®,ab yli2a ihk 58 d B m# <
vyt Sep8&§nlam5o aNe@B®e mOr gani ck§ vrstva b3 a vys
arozpougthRdl o odstranhDno. bSeuzrvooWHR (P mb pod k t by
at mosf @odlazente?7 8 ACt. ® PmBmk pSidal roztok 2.5M
mmo | ) a po jedn® hodinh byla pSid§na suspe
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vbezvoldHgFkm ( 10 ml ) a reakln2z smDs byla postup

byl a reakl| n2 mezmEDAc anyats § evm§urimattok NH,C1 . Po vysug
ethyl acet 8§tov® VvrIstvy a odpaSen? rozpougt
chromat ssgrlafkia2gedas za pougit2 mobiln2 f8ze PE

Vitngek: 80%, na¢gl@utl § olejovitsg kapalina
(Z)-3-jod-4-(tetrahydropyran -2-yloxy)but-2-en-1-ol (71)*®

Sch®ma pS2pravy:
_ 1. Red-Al Ho_\:<
—\040 2.1, .
o) THF
68a 71 0

Postup pS2pravy:

Do vyg2han® Schlenkovy baRky byl pod atm
kterT byl ngsl ed.n NP ootceh | myzleAhdyp G080 admE)a rozRle d
alkoholu68a(1.0g9,590 mmol) s uc h®m THF (6 ml ). Reakl| n2 sml
pSiC,0 pot® byl pSidg&n Et OAc (2 miIN) 1& smMutby
ochl az-8nC myl Ar pSi(kemgssmolgvsak h®m THF (8
Reakln2 smhRs pak byla postupnhD oB®§t &zmakl &t
smhRNs byla vytSep8&8na smNhsz2a mastycakh®h®w vodm®h
NapS;03( 1:1). Organi ck§g zwrosdtiys,&bagr pougsDdbeoaoles
Surovi produkt byl pSel i ¢tiDn kalgew pc avao p owlyrn d
PE/EtOAC 8:2.

Vitngek: 86%, naglButl § olejovit§ kapalina
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(Z)-3-jod-4-[(terc-butyl)dimet hylsilyl oxy]but-2-en-1-ol (72)'®

Sch®ma pS2pravy:
/ S
on  L.TBSCI, EDIPA O—Si‘é 1 Red-Al Sli
( 2. BuLi, (CH,0), \ 2.1, -0

|
1. CH,Cl, | | THF l
2.THF OH

OH
72

Postup pS2pravy:

Propargylalkohol (1.2g, 22.3 mmolp y | rozpilgt Dz ml )CH Pot ® by
diisopropylethylamin (5.8 ml, 33.3 mmol), DMAP (136 mg, 1.1 mmol) a TBSCI (3.52 g,
234mmol)a reakl|l n2 smRDs se m2chal a ,@,2 ‘hzordii knl. 8§ NsSr
byla vyt Sep8wnad mienm diSé xteo EMNMO HC®h o pNeE€d@ o k e m
a nakonec voasiyoarendkmem NaCl. Organick8 vrstvi:
NaeSOsar oz pfodugot odstranihDno. Sur THFI(10mh) a achidzen by |
na-7 8 AC. Polmu seSikd al roztok 2.5M Buli (9.8 n
byla pSid&na suspenze parafTWF mal@emyyua(teal
bylapostupD ohS$S8ta na | aboratorn?2 t epnedEtOAc Pot ®
anasyvediodtok NHCl| . Po vysugen2? ethylacet§tov®
byl produkt pSeligtnhNn silbiupzgelow zar pmatyo d
PEEt OAc 7: 3. P@.Ussy 399 mmofprSedlckhtoz?2 reakce pSene
Schlenkovy baRky pod atmosf ®rou Ar, n8sl ednLl
na0C. Pot ® by lAI4pnd,i(10.80pm8nol)RR@dc | n2 s mhDs hddpd a m2 ¢
pSiC,0 pot® byl pSidg&§n EtOAc (2 ml) a smhRs b
Po ochl @& €nbyhapod Ar ,0iS86kgapEmmoyouedo®&m I THF
(8 ml). Reak|n2 smhRs pak byl aa ppoostt@ @meQl iothaS §d
Vzni kl §8 smhRDs byb5a vwydtrndidioSa@® s mMadycen®ho vo
roztoku NaS,0; ( 1 : 1) . Organick8 vrstv®0O bryd map ovuygstulydel n
odstraniDno. Surovl produkt bwydsip$e&laigetl in zsal «
mobil n2 ,082e PE/ Et
Vitneewk:nagloutl § ¥l ejovitg kapalina
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(2)-3-jod-4-[(terc-butyl)di fenylsilyl oxy]but-2-en-1-ol (73)**

Sch®ma pS2pravy:

o4 LTBSCI, EDIPA o—Si—é 1 Red-Al >I\Si;\
( 2. BuLi, (CH,0), 2.1, @
— |
I romen Y
2.THF OH

73

Postup pS2pravy:

Propargylalkohol (1.28, 22.3 mmolp y | rozpilgt Dz ml )CH Pot ® by
diisopropylethylamin (5.8 ml, 33.3 mmol), DMAP (136 mg, 1.1 mmol) a TBPSCI (6.41 g,
23. 4 mmol) a reakln2 smhRs se m%@,havanilkl & odr
byl a vywnte§a@®wadnl m rldc, tpakic®modh m r o z Nabl®RG m
a nakonec voasiyeorendkmem NaCl. Organick8§ vrstvi:
NaSO,ar ozpougt Rdl o odstranhno.THS @O0 mlvalochlpzero d u k t
na-7 8 AC. Polmu ateSikd zt ok 2. 5M Buli (9.8 ml, 2 £
byla pSidg&na suspenmmye3dbmmorTblFmgloOdemydu a( *.e@l
byla postupnhD ohS&§ta na | aboratomeAEQAep! ot u
anasywveoedioidok NH,Cl . Po vysugen2? ethylacet§8tov®
byl produkt pSeligtnhNn silbiupzgelow zar pmatyo d
PE/ Et OAc 7: 3. Pot® byl produkt (1.91 g, 5.9
Schl enkkoyv yp obda Rat mosf ®r ou Ar , ng&slednh pSidgn
na0C. Pot® byl-Aldnsli k aph. Remmol ). Reakl n2z smh:
pSiC,0 pot® byl pSidg&§n EtOAc (2 ml) a smhRs b
Pooc hl az-é8BnC myal pod Ar (586 lg,a7B §nmol)reouzctho’km 1T HF
(8 ml). Reak|n2 smhRs pak byla postufEsd ohSE§t
Vzni kl 8§ smRs byl a vy tri@teknSaH@Q & mia § y S&n @ hood n\W®h
roztoku NaS,0; ( 1 : 1) . Organick8 vr st v®0O bryd map ovuygstulydel n
odstraniDno. Surovl produkt bylsip$e&laigetl in zsal «
mobil n2 ,082e PE/ Et
vitngek: 63%, nagl®utl § olejovit§ kapalina
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(2)-2-j od-4-terc-butyldi methylsilyloxy-1-(tetrahydro -2H-pyran-2-yloxy)but-2-en (74)

Sch®ma pS2pravy:

~(

HO | o) |
_\:& TBSCI, Et;N _\:&
o) — o)
CH,Cl,
0! ol

1 74

Postup pS2pravy:

K roztoku alkoholu71(0.400 g, 1.3 mmol)vb e z v ICHE8mMGE M)pod at mosf ®r
Ar byl pE:N @02ml, 20 mmo | ) , TBRCOO.® g, 1. 6 mmol ) a n§s
kat almnagktev 2 DMAP. Reakl nz smRDs byl a ponech

pos|l ®zeythyém&na maeaisy dwdo@iAAdozrok NacCl . Po
ethylacet §tov® nar srtovzypowgt Bdeh Sebyl produkt
chromatografi2 na silikagelu mobiln2 f8§8z2 PE

Vitngek:n®d@#l%utl § Bl ejovitsg kapalina
(2)-2-jod-4-terc-butyldi fenylisilyloxy-1-(tetrahydro -2H-pyran-2-yloxy)but-2-en (75)

Sch®ma pS2pravy:

HO I sK
H TBSCI, Et3N 0 _ '
O > o)
CH,Cl,
d )

7 75

Postup pS2pravy:

K roztoku alkoholu71 (0.400g, .34 mmol)w e z v CHEB8mE MN)pod at mosf ®r
Arbyl pExN @&nml, 20 mmol ) ,TBRSGI(® . 44 g, 1.6 mmol)
kat almnogkt®v2 DMAP. aRemkde¢h &Snmadsl oyHodin pSi
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a pot® vytSep&msywenindEt ORAc NaCl . Po vysuger
vistvy a odpaSen2? rozpougthDdel byl produkt
mobil n2 f8z2 PE/Et OAc 8: 2.

Vithge93%, nagl out I'E NMRI BQ0dHi, CBCH K aP+A.65i(m, a ;

5H, Ar), 7.457.35 (m, 5H, Ar), 6.3@.24 (m, 1H, CH), 4.66 (t, 1HI=3.3 Hz, OCH), 4.35

4.29 (m, 2H, OCh), 4.294.25 (m, 1H, OCH), 4.2%4.17 (m, 1H, OCH), 3.933.83 (m 1H,

OCH,), 3.5%3.48 (m, 1H, OCH), 1.921.48 (m, 6H, CH), 1.06 (s, 9H, Ch).

(2)-2-jod-1-terc-butyldi methylsilyloxy-4-(tetrahydro -2H-pyran-2-yloxy)but-2-en (76)

Sch®ma pS2pravy:

@]
HO I PPTS, DHP o) I
H T H
O\ CH,Cl, O\
Si— Si—
! "N
72 76

Postup pS2pravy:

Alkohol 72 (328.3 mg,1.0 mmo | ) byl pod at moBé®BVod®MT
CHCL (3.7 ml) . Pot ® bptlol pind&hf ory§ti diida2um n
a n 8s | @idydr®2H-Byrad (84.1 mg, Dmmo | ) . Po 4 rheoak InrB2c hs mlys
odpaSgha CHbyt ek mepkiv§EtO®ApSm 5 %CO40 drlg arnoi zctko§
fg8ze byla vysu§@arao zbpeazwdgtdddd oNabyl o odstranir
pSeligtNn sloupcevobiukagedmarzagpauigi tdaamobil n
Vitngek: 8 2 %, hamajina;oHi NMRE (300 Mz, ©@DC)) t 306.23 (m,
1H, CH), 4,674.63 (m, 1H, OCH)4.41-4.19 (m, 2H, OCH), 4.154.10 (m, 2H, OCH), 3.90
3.80 (m, 1H, OCH), 3.533.46 (m, 1H, OCH), 1.881.41 (m, 6H, CH), 0.91 (s, 9H, Cbh),

0.074 (s, 6H, Ch).
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(2)-2-jod-1-terc-butyldi methylsilyloxy-4-(4-methoxybenzyloxyput-2-en (77)

Sch®ma pS2pravy:

\
HO | TSOH, ° o) |
H CH3CgH5CH,OC(CCls)=NH _\:&
o] CH,Cl, o)

Si— 5i—

72 /)T 77 /-)T

Postup pS2pravy:

Alkohol 72 (328.3 mg, O mmol) pod at mosf ®r ou Bezwyd®n oz
CHClL(22 ml). Pot® bptlo!lpuSeindsSunl fpoynr§itd i(n2i5um mg,
paramet hoxybenzoyl trichloroacetami d (rd4e2a3k. |8n2mg,
smhNsi odfladSenbyCtHek byl vytSep&n mez,CO.Et OAcC
Organick8 f8ze byl aSOvarowporuat et vo diyrh oNa d st
produkt byl pSeligtnhNn silbiupzgelow zar pmatyo d
PE/EtOAC 8:2.

VitnNgek: 71%, nagl oHUNMRSE (300 MEZ, ©DC)) t B30k256ng | i n a ;
2H, AAOBB8)(M21, 9AAO B-B.B3)(m, 1H CH,01.46 (s, 2H, OGH4.27

4.24 (m, 2H, OCH), 4.174.13 (m, 2H, OCH), 3.81 (s, 3H, OCEHJ, 0.93(s, 9H, CH), 0.10

(s, 6H, CH).

(2)-2-jod-1-terc-butyldi fenylsil yloxy-4-(4-methoxybenzyloxyput-2-en (78)

Sch®ma pS2pravy:

\o
HO | TSOH, o) |
H CH3CgHsCH,OC(CClg)=NH H
o ) ] o )
i

@/ Si)T CH,Cl, @Sk

8
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Postup pS2pravy:

Alkohol 73 (452.4 mg, O mmol) pod at mosf ®r ou Bezwbwyd®m o0z
CHClL( 22 ml). Pot® bptlolpuSeindsgunl fpoynr§itd i(n2i5u.m mg,
paramethoxybenzoyltrichloroacetamd ( 423 . 8 mg, 1.5 mmelak] nPo
smRNsi odglaBenbyCtHek byl vytSep§n mezCO.Et OAc
Organick8§8 f8ze byl aSOvarowporuagt et vo diyrh oNa d st
produkt byl pSel i gtoymr asil Piulpmwapelow zdhor pma §i t
PE/EtOAC 8:2.

VitnNgek: 65%, nagl oHuUNMRE (300 MEZ, GDC)) t B71-k65na | i n a ;
5H, Ar), 7.467.36 (m, 5H, Ar), 7.37 . 25 ( m, 2H,6 AADBBmM) , 2B, 9AA
6.37-6.32 (m, 1H, CH), 46 (s, 2H, OCH), 4.364.27 (m, 2H, OCH), 4.184.14 (m, 2H,

OCHy), 3.81 (s, 3H, OCEJ, 1.09 (s, 9H, Ch).

1,4-bis[(terc-butyl)dimethylsilyl oxy]but-2-yn (79)

Sch®ma pS2pravy:

/
on TBSCI, EDIPA oSN
It CH,Cl, Il
. ot
67 79

Postup pS2pravy:
K roztoku alkoholu67 (0.400 g, 1.34 mmol) \b e z v 0 @H& (15 ml) pod

at mosf @rydu pEN d@n844 ml , 6 TBBC (08 4.86 mma)@at ®
n8§sl ednhN katalytick® mnogstv2z DMAP. Reak]| n?2
t epl otsD ®ayet Se p § E@Acmaras y veordinbzt ok NacCl . Po
ethyl acet 8§t ov® VIstvy a odpaSen? rozpougt
chromatografi? na silikagelu mobiln?2 f8z2 PE
Vvitngek: 95%, nagl®utl § olejovit§ kapalina
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(E)-2-tributylstannyl -1 4-diacetylbut-2-en (82)

Sch®ma pS2pravy:

O>,O _ Pd(Ph3)4,BuzSnH o—\:(//O/J
‘OJ< THF Sn
2\

81 82

o
Y

Postup pS2pravy:
K r ozt o8k(3.00Ilg,8764 mmol) a tetrakistrifenylfogti palladia (15@® mg, 0.13
mmol) vb e z v oTHR@ADO mDpod at mosf ®r ou Ar bbuytly | pc@ mahlyud r |

(4.80 ml, 1800 mmo | ) . Po pDti mi nut 8ch byl a reakce
vodndztok NaCl. Po vysugen2? ethylacet8tov® \
vyl i gt Dn sl oupcovou chromatodec%®fi 2 na silika

Vitngek: 98%, nagl oHUNMRE (300 MEZ, GDC)) t 875%69na | i n a ;
1H, CH),4.934.76 (m, 2H, OCH), 4.674.60 (m, 2H, OCH), 2.07 (s, 3H, Ch), 2.07 (s, 3H,
CHs), 1.541.42 (m, 6H, CH)), 1.3%1.24 (m, 6H, CH), 0.97-0.85 (m,15H, CH,+CHb).

(E)-2-jod-1,4-diacetylbut-2-en (83)

Sch®ma pS2pravy:

1. Pd(Phs),,BusSnH { )
} 2.12
OJ< THF |

81 83

®)
f
@]
Y
@)
/ﬁ
O

Postup pS2pravy:

K rozt o&y3.00 g8 1784ymmol) a tetrakistrifenylfodii palladia (150 mg,
0.13 mmol) vb ez v oTH® 00 ml) po d at morsf ®@rydu pAmal u pS
tri butyl c®m, A80@mmod )(.4.Bo pReakmMhnhusBHBRikpSi sy
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g, 19.7 mmol) a za dalg2ch pnt mi nuvo donyll a r
roztok NaS0s. Po vysugen? ethphderi StrovPovgshNagl
vyl igtiDn sloupcovou chromatografi?2 na silika
VitnNgek: 94%, nagl dHuNMRE (300 MHZ, GDC)) d &57&5 g | i n a ;
1H, CH),4.80 (s, 2H, OCH), 4.63 (d, 2HJ=7.0 Hz, OCH,), 2.12(s, 3H, CH), 2.06 (s, 3H,

CHs).

(E)-2-jodbut-2-en-1,4-diol (84)

Sch®ma pS2pravy:

Postup pS2pravy:

Kr ozt ok@&3(25&d, B.4 mmol) WIeOH (3 ml)a HO (5 ml) byl p
K:xCOs(3.47 g, 25.1 mynlod )po Readkh®@2hesdilsNDbvyt Sep
vodndbztok HCI. Po vysugen? ethylacet§tov® v
vyl i gtnDn sloupcovou chromatografi 2 na silika
Vit nNge%,;, bnNlavg§ ofejovitg§ kapalina

(E)-2-jod-1 4-bis(tetrahydro -2H-pyran-2-yloxy)but-2-en (85)

RS
_\:(

Sch®ma pS2pravy:

HO—\_(OH PPTS, DHP
— _—
| CH,Cl,

84 85

Postup pS2pravy:
L8t &q1.120 g, 523 mmo)pod at mosf ®r ou akbe bwd &AA®nr o0 z

CHClL (19 ml) . Pot ® b ypHoluepSud&8ansgtyr {( @80n8umg,
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a n 8s | dihydrd2H-Byrad (967 mg, 11Gmmo | ) . Po 4 hodin8ch
zreakl n2 smRsChaodpySek 6HMI vyt Sep8&n mezi Et
N&eCO;. Organick§8 f8ze byiS@ arezpsgu gledn ao boeyzl voo dol ds t
Surovl produkt byl pSeli ¢tidDn kalgew pc @vao p owhyri d
PE/EtOAC 8:2.

Vitngek: 89%, nagl dHuNMRSE (300 MEZ, GDCH) t €60&54gna | i n a ;
1H, CH), 4.674.63 (m, 1H, OCH), 4.63.59 (m, 1H, OCH)4.304.04 (m, 4H, OCH), 3.92

3.76 (m, 2H, OCH), 3.553.45 (m, 2H, OCh) 1.92:1.45(m, 12H, CH,).

533 PS2prava enynT typu D

(E)-8-(terc-butyldimethylsilyloxy) -6-[(tetrahydro -2H-pyran-2-yloxy)methyl] okt -6-en-4-
yn-1-ol (86)

Sch®ma pS2pravy:

OH
%(s( 1.///\/\OH A—(Su/ Y

OH 2. Pd(Phs),, Cul O\
o) — o)
H
N
SN )

74 86

Postup pS2pravy:

K roztokupent4-yn-1-olu (168 mg,2.00 mmol) vpyrrolidinu (1.5 ml)pod atno s f ®r o u
Ar byl p S i74& (412 $ng, 1.00 mmal) droztoku pyrolidinu (1.5 ml) p o tbhy®
p S i odedrakistrifenylfosfinpalladium 68 mg,0.05 mmol) a nakongco di ch T mPN 9 mg,
0.0 mmol. SmNs byla m2ch8&8na dobu 10 mimasycmenpiot
vodmiok NHCI . Po vysugen2? ethylacet8tov® vrstyv
vyl igtnDn sl aupgoabu2chaomili kadpel u mobil n2z f
VitnNDgek: 96%, nagl dhi NMRS (3@0IMHE, €DGHtdH.00k(@ pHa | i n a ;
J=6.1 Hz, CH), 4.67 (t, 1H}=7.0 Hz, OCH), 4.41 (d, 2HI=6.1 Hz, OCH), 4.264.13 (m,
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1H, OCH), 3.923.82 (m, 1H, OCk), 3.813.70 (m, 2H, OCh), 3.563.46 (m, 1H, OCH),
2.48 (t, 2H,J=7.0 Hz, CH), 1.881.45 (m, 8H, CH), 0.90 (s, 9H, Ch), 0.07 (s, 6H, Ch)

(E)-1-(4-methoxybenzyloxy)-8-(methoxymethyloxy)-3-(terc-butyldim ethylsilyloxy-
methyl)okt-2-en-4-yn (87)

Sch®nsa2 pravy:

\ \ O\—O
o@—\ 1.z~ >0 o o@—\ / \
O_\:< 2. Pd(Phy),, Cul | O
0 — o

\

77 87

Postup pS2pravy:

K roztoku 5-(methoxymethoxy)pent-ynu (246.2 mg, 20 mmol) vpyrrolidinu (1.5
m)pod at mosf ®r ou AT77 (448/4mg, IDSmnkol wr&ztoku pyoraidind
(1.5 ml), p o by® p S i odteBrakistrifenylfosfin palladium (58 mg, 0.05 mmol) a nakonec
jodid mN N {10 mg, 0.0 mmol).SmNs byl godmbcuh 8t mi nu't a pot
mezi EtOAcan as y v e dfodtok NH,CI . Po vysugen?2 ethyl acet §
rozpougt Ddiklt vwll i gt ®d sl oupcovou chromatogr
PE/EtOAC 8:2.
VitnNgek: 76%, nagl oHUNMRS (300 MEZ, ©DC)) t B30k gng | i n a ;
2H, AAOGBBOBS 6 m89 2H,-6.08 &0 BIBGCH), 4.616s, 2H30GH 4.44
(s,2H, OCH,), 4.26 (d, 2HJ=6.6 Hz, OCH), 4.154.10 (m, 2H, OCH), 3.80 (s, 3H, OC}j,
3.60 (t, 2H,J=6.2 Hz, OCH), 3.36 (s, 3H, OCH), 2.45 (t, 2HJ=7.0 Hz, CH), 1.851.75 (m,
2H, CH,), 0.92 (s, 9H, Ch), 0.0 (s, 6H, CH).
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(E)-8-(terc-butyldi fenylsilyloxy)-6-[ (tetrahydro -2H-pyran-2-yloxy)methyl] okt-6-en-4-yn-
1-ol (88)

Sch®ma pS2pravy:

@ Lo \ /@ OH
SK 2. Pd(Phs),, Cul i Vi
Ol e’

75 O>:> RN) 88 O>:>

Postup pS2pravy:

K roztokupent4-yn-1-olu (168 mg, 20 mmol) vpyrrolidinu (1.5 mhpod at mosf ®r
Ar byl p S i7%(33p.5my, 1p0omumblpdvroztoku pyrolidinu (1.5 ml) p o by®
p S i odeSrakistrifenylfosfin palladium (58 mg, 0.05 mmol) a nakonec jodid N 11D mg,
0.0 mmol).SmRNs byl @odme2bocuh §IN0a mi nut a pot ®asyt8aepsgn
v o dnodtok NH,Cl. Povysugen2 ethylacet8tov® vrstvy a
vyl i gtnDn sloupcovou chromatografi 2 na silika
VitnNDgek: 60%, nagl oHUNMRS (300 MEZ, ©GDC)) t B71-k66ng | i n a ;
4H, Ar), 7.447.34 (m, 6H,Ar), 6.09 (t, 1H,J=6.2 Hz, CH), 4.65 (t, 1HJ=3.4 Hz, OCH),
4.46 (d, 2H.J=6.1 Hz, OCH), 4.184.11 (m, 1H, OCH), 3.993.92 (m, 1H, OCH), 3.923.82
(m, 1H, OCH), 3.77 (t, 1H,J=6.2 Hz, OCH), 3.60 (t, 1H,J=6.2 Hz, OCH), 3.55-3.46 (m,
1H, OCH), 2.37%2.28 (m, 2H, CH), 1.99-1.39 (m, 8H, CH,), 1.3 (s, 9H, CH).

(E)-6-[(terc-butyldi fenylsilyloxy)methyl]-8-(4-methoxybenzyloxy)dkt-6-en-4-yn-1-ol (89)

Sch®ma pS2pravy:

\O—< :>—\ —<: :>—\
o) 2. Pd(Ph3)4 Cul
Si
78 ©/ )T

ZZI
o}
©
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Postup pS2pravy:

K roztokupent4-yn-1-olu (168 mg 2.00 mmol) vpyrrolidinu (1.5 mpod at mosf ®r
Ar byl p S i7&(57p68my, 1p0onumolpvroztoku pyrolidinu (1.5 ml) p o by®
pSid&no tetrakistrifenyl fosfin pradNiEdgum (58
0.10 mmol).SmRNs b ySln@dme2bcuh 10 minut a pot®asyt8aepsgn
v o dmodtok NHICl . Po vysugen2? ethylacet8tov® vrstyv
vyl igthNDn sl oupcovou chromatografi?2 na silika
VitnNgek: 74%, i tn& §k abhMMRE (8G0;MEZ, GDCY) d 7.697.63 (m,
5H, Ar), 7.447.34 (m, 5H, Ar), 729 . 23 ( m, 2H,6 AA®BBmM) , 2B, 9BAAC
6.03 (t, 1H,J=6.6 Hz, CH), 4.46 (s, 2H, OGN 4254.20 (m, 2H, OCH), 4.14-4.11 (m, 2H,
OCHy), 3.81 (s, 3H, OCH), 3.73 (t, 2H,J=6.0 Hz, OCH), 2.47 (t, 2HJ=6.9 Hz, CH), 1.82
1.72 (m, 2H, CH)), 1.09 (s, 9H, CHh).

(E)-13,13,14,14etramethyl-10-[2-(tetrahydro-2H-pyran-2-yloxy)ethyliden]-2,4,12
trioxa-13-silapentadee8-yn (90)

Sch®ma pS2pravy:

o /\
1.Z O
O_\:< 2, Pd(Ph3)4 cul

76 g )T D 90

Postup pS2pravy:

K roztoku 5-(methoxymethoxy)pent-ynu (246.2 mg, 20 mmol) vpyrrolidinu (1.5
m)pod at mosf ®r ou AT6 (4b2BImg, d08 mrkod) préztoku jpyadidind
A5mlpobywpSi d&§no t et r alkadiwsnt($8imgyey mrhot a hakamec p a
jodid MmN N {10 mg, 0.0 mmol).SmNs byl gpodmebcuh 8N mi nut a pot
mezi EtOAcan as y v e dfodtok NH,CI . Po vysugen?2 ethyl acet §
rozpougtinDdel byl prodotat ovgyrlafgit?2Dnnas | ®iulpiclk & @
PE/EtOAc 9:1.
Vitngek: 93%, nagl oHuNMRE (300 MEZ, GDC)) o ®03%KE gng | i n a ;
1H, CH), 465-4.61 (m, 1H, OCH),4.59 (s, 2H, OCh), 4.413-4.19 (m, 2H, OCH), 3.963.80
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(m, 1H, OCH), 3.62 (t, 2H,J=6.2 Hz, OCH), 3.533.46 (m, 1H, OCH), 3.38 (s, 3H, OCH),
2.47 (t, 2H,J=6.9 Hz,CH,), 1.881.41 (m,8H, CHy), 0.90 (s, 9H, Ch), 0.07 (s, 6H, Ch).

534 OdstraRovg8n2 chr8n2c2ch skupin

(E)-2-[2-(terc-butyldimethylsilyloxy)ethyliden hept-3-yn-1,7-diol (91)

Sch®ma pS2pravy:

OH OH
~, /

_Si‘o _// PPTS _Sl‘o _//

e —
0] EtOH OH

86 O ) 91

Postup pS2pravy:

K roztoku alkoholu86 (368.5 mg,1.00 mmol) vb e z v oeth@olu (4 ml)pod
at mosf ®r ou Ayidinibnypgt op $ie ch A6l nfgMMEmMmol)a s mNs byl a
m2chana 15 khooirm2p$iepl abBbr RozpougtnDdl o byl
odparce a zbytek byl5% yu SeplsSNaC@msatni kvEsQAge n A
ethyl acet8tov® VvrIstvy a odpaSen? rozpougt
chromatografi?2 h8z3i PBABOO®AC mobil n?2
Vitngek: 60%, nagl o NMRS (3@0IMHE, €DCGHtdS.95k(@m pHa | i n a ;
J=6.3 Hz, CH), 4.38 (d, 2H}=6.3 Hz, OCH), 4.094.04 (m, 2H, OCH), 3.75 (t, 2H,J=6.0
Hz, OCH,), 2.48 (t, 2HJ=7.1 Hz, CH), 2.37 (bs, 1H, OH), 1.84.71 (m, 2H, CH), 0.89 (s,
9H, CHg), 0.07 (s, 6H, Ch).
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(E)-2-[2-(4-methoxybenzyloxy)ethyliden]-7-(methoxymethyloxy)hept-3-yn-1-ol (92)

Sch®ma pS2pravy:

O\_
\ =
<:> % <:> \ /
_KOH,40°C_ O 2
MeOH OH
Sl—

92

Postup pS2pravy:

Kr ozt okar (448 mg,y00 mmol) vmetham ol u (10 ml ) 56.% | pSi
mg,1. 00 mmol ) a rek|ln2 smRs byla po dviD hodi
MeOH odpaSen na vakuov® rotaln2? odparce a re
v o dmitok NaCLPo vysugen? etyhyhaodp8&Sen® woszspougt
vyl i gt nDn sl oupcovou chromatogredfi 2 na silika
VitnNgek: 80%, nagl oHUNMRS (300 MEZ, ©GDC)) t B30Kk2A ma |l i n a;
2H, AAO6BBOBS5 6 m89 2H3(t AHABGSBHa,CH), 48.(s) 2H, OCH),

4.45 (s, 2H, OCH), 4.5 (d, 2H,J=6.6 Hz, OCH), 4.12-4.09 (m, 2H, OCH), 3.80 (s, 3H,
OCH), 3.63(t, 2H,J=6.2 Hz, OCH), 3.37 (s, 3H, OCH), 2.8 (t, 2H,J=7.0 Hz, CH), 1.8&%-
1.75 (m, 2H, CHj).

(E)-2-[2-(terc-butyldi fenylsilyloxy)ethyliden]hept-3-yn-1,7-diol (93)

Sch®ma pS2pravy:

Ag/© ) OH Ag/© ) OH

\
o TSOH
— —_—

o

MeOH OH

O
88 o] ) 93
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Postup pS2pravy:

K roztoku alkoholu88 (1330 mg,0.27 mmol)WMle OH (20 ml ) SbHyB.1a p Si d
mg,0.8 mmol)a s mRNs Biya a3 mfadhi nyn?p St eplabtoM.at Bozp o
odpaSeno na vakuov® rotaln?2 odp5% cwo dan 1z brya zetk
NaoCOs3. Po vysugen? ethylacet8tov® vrstvy a odp
sl oupcovou chromatografPE/ B&AOACI i kagel u mobi
Vitngek: 88%, nagl dHuNMRSE (300 MEZ, @DCY) t B72k6Zgna | i n a ;
4H, Ar), 7.447.35 (m, 6H, Ar), 6.03 (t, 1H]=6.2 Hz, CH), 4.45 (d, 2H]=6.2 Hz, OCH),

4.054.03 (m, 2H, OCH), 3.60 (t, 1H,J=6.0 Hz, OCH), 2.35 (t, H, J=6.7 Hz, CH), 1.70
1.57 (m, 2H, CH)), 1.06 (s, 9H, Cb).

(E)-2-[2-(4-methoxybenzyloxy)ethyliden]hept-3-yn-1,7-diol (94)

Sch®ma pS2pravy:

OH
—<: >—\ \O—<: >—\
KOH 45 °C o o //
MeOH OH

94

Postup pS2pravy:

K roztoku alkoholu89 (5288 mg, 1.00 mmol) vmethanolu (@ ml ) byl pSids§
(56.1 mg,1.00 mmol) ara&k | n2 smRNs byla po 48 hodin zahS§?
MeOH odpaSen na vakuov® rotaln?2 odparce a re
v o d mdtok NaClPo vysugen? ethyl 3eri2 §tozxPovgshHdgl a
vyl igthDn sl oupcovou chromatogr6dfi 2 na silika
Vitngek: 87%, nagl oHuNMRE (300 MEZ, GDC)) o B30k25ng | i n a ;
2H, AAOBBB  m, 6 .2H0 AAOBBJXG.6HzE€H,0.36 (¢, 2H, OCHH ,

4.23 (d, 2H,J=6.6 Hz, OCH), 4.124.09 (m, 2H, OCH), 3.81 (s, 3H, OCH}, 3.73 (t, 2H,
J=6.0 Hz, OCH), 2.47 (t, 2HJ=6.9 Hz, CH), 1.821.72 (m, 2H, CH).
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(E)-3-(hydroxymethyl)okt-2-en-4-yn-1,8-diol (95)

Sch®ma pS2pravy:

Postup pS2pravy:

Kr ozt oka0(412&6tmig,yl.0 mmol) vMe OH (5.0 ml) byl pSis
(400 mg) a po dwakchodiyn Scetp §myl avezdimitdkt OAc a
NacCl . Po vysugen? eteh§dm2cet §zpov@gtvddselvy b yal
sl oupcovou chromatografi? na silikagelu mobi
Vitngek: 60%, bnNIl &NBR:¢30eMHa CD:®D§d6I0RSHE(N,i1H,a ;

CH), 4.29 (d, 2H,J)=6.6 Hz, OCH), 4.0:3.98 (m, 2H, OCH), 3.6 (t, 2H,J=6.2 Hz, OCH),
2.45 (t, 2H,J=7.0 Hz, CH), 1.791.69 (m, 2H, CH); **C NMR: (75 MHz, CQ;OD) d 134.6,
126.2,97.1, 77.3, 65.6, 61.5, 61.2, 32.6, 166 (KBr) nmnax 1232, 1297, 1351, 1379, 1431,
1450, 1641, 1739, 2853, 2923, 332ti%; LRMS: 171.3 (M* +H, 15), 1564 (7), 1533 (66),
1433(100), 1283 (12), 1254 (2), 97.4(2).

5.3.5 Hydroaluminace

(2)-6-j od-6-fenylhex-5-en-3-ol (97

Sch®ma pS2pravy:

Postup pS2pravy:
K roztoku alkoholu96 (2611 mg, 1.® mmo)vTHF (20 ml ) b-&Ff pSi k:
(1.25ml, 4% mmo)a reakln2 smRs byla zahS2v§na na ¢
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