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ABSTRACT

Charles University,Faculty ofPharmacy in Hradec KU1 T O

Department Department of Organic and Bioorganic Chemistry
Candidate -c08 0AOO - AOI OH
Supervisor prof. RNDr. Milan Pour, Ph.D.

Titel of Doctoral Thesis Gold-Catalyzed Cyclizations of 1/&Enynes

This Ph.D. thesis deals with thedevelopment of gold(l)-catalyzed cyclizations of
propargylamino acrylates (3-azal,5-enynes)in the presence ofan external nucleophile.
Alibrary of tetrahydropyridines with an unusual hemiaminal ether functional group was
thus prepared via the cyclization of a series of substituted enynesThe influence of the
protective group as well asthe substitution on the chemoselectivity ofthe reaction was
demonstrated.

The tetrahydropyridines were further utilized as precursors for the preparation of
pharmaceutically important nitrogen heterocycles. The reduction of selected compounds
furnished substituted piperidines, while Diels-Alder cycloaddition of alkenylated
tetrahydropyridines gave rise to isoquinoline derivatives. Additional ortho-fused
heterocycles (furopyridine, pyrrolopyridine and chromenopyridine) were prepared bythe
intramolecular version of the cyclizations of enynes with pending internal nucleophiles.
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Seznam zkratek

SFZNAM ZKRATEK

Ac acetyl

APCI AEAT EAEU EITEUAAA UA AOIi T O& OEAEi ET C
(Atmospheric-Pressure Chemical lonization)

ATR UAOT AAAT L TpPITL T AOAU
(Attenuated Total Reflectance)

BARF tetrakis(3,5-bis(trifluormethyl)fenyl )bor &

BINAP 2,2'-bis(difenylfosfanyl)-1,1'-binaftalen

Bn benzyl

Boc terc-buty-EAOAAT UO

bs HEOT EL OEG@tRO j AOI AA

Bu butyl

CyJohnPhos (bifenyl-2-yl)-dicyklobutylfosfan

d dublet

DABCO diazabicyklo[2.2.2]oktan

DBU diazabicyklo[5.4.0]lundec7-en

DCC N,N adicyklohexylkarbodiimid

DCE 1,2-dichlorethan

DCM dichlormethan

dd AOGAT AO AOAIT AQdij

DDQ 2,3-dichlor-5,6-dikyan-1,4-benzochinon

de AEAOOAOAT I A0l p PGAAUOAE
(diastereomeric excess)

DEAD diethyllAUT AEEAOAT gUil UO

DHP dihydropyridin

DMAD dimethylrAAAQUI AT AEEAOAT @guUi UO

DMAP 4-(dimethylamino)pyridin

DME 1,2-dimethoxyethan

DMF N,N-dimethylformamid

DMSO dimethylsulfoxid

DPPA difenyl-fosforylazid
(diphenyl phosphoryl azide)

dr Ppiin0 AEAOOAOAT i AQijj
(diastereomeric ratio)

dt AOGAT AO OOEDI AQijj

DTBM-SegPhos v h-bisidi(3,5-di-terc-butyl-4-methoxyfenyl)fosfanyl]-t h-bi-ae
benzqd][1,3] dioxol

EDCI 1-ethyl-3-(3-dimethylaminopropyl)karbodiimid

ee AT AT OET T AOT p DPGAAUOAE
(enantiomeric excess)
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Seznam zkratek

ekv.
ESI
Et
EWG

FG

HFIP
HR-MS

IMes

iPr

IPr
iPr-DUPHOS
IR
JohnPhos
LDA

m

Me
Mest-BuXPhos

MBS
Mor-DalPhos
Ms

MS

NBS

NHC

NIS

Ns

NMR

NOESY

Nu
NuH
p.a.
PE
Ph
PHT
PTSA

PYR
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ekvivalent

Al AEOGOT OPOAET OU ETT EUAAA
ethyl

AT ACEOT 11T Okuphhe AADOT O1 p

(electron-withdrawing group)

funkéT p OEOPET A

(functional group)

1,1,1,3,3,3hexafluoropropan-2-ol

EIiTO01TT O01T p GoBRKOODI MOEGEHAT p
1,3-bis(2,4,6-trimethylfenyl)imidazol -2-yliden

isopropyl

1,3-bis(2,6-diisopropylfenyl)imidazol -2-yliden
1,2-bis(2,5-diisopropyl fosfolan-1-yl)benzen

ET £#OA¢ AOOAT U OPAEOOT OET PEA
(bifen-2-yl)-di-terc-butylfosfan

diisopropylamid | EOET L

multiplet

methyl

di-terc-butyl(2',4',6' -triisopropyl -3,4,5,6tetramethyl-1,1"-bifenyl-2-
yl)fosfan

4-methoxybenzensulfonyl
4-[2-(diadamantanyffosfanyl)fenylmorfolin

i AGEAT OO A&UT WONK

EiTO01TT 00T p OPAEOOI i AOOEA
N-bromsukcinimid
N-EAOAOT AUET EAEL
N-jodsukcinimid

nosyl (4-nitrofenylsulfonyl)
T OE1 AUOT p T ACT AGEAEU OAUTTAT AA
spektroskopiel O E 1 AdDwdrhauseova efektu

(Nuclear Overhouser Effect Spectroscopy)

nukleofil

nukleofil

DOl AT AI LUO

petrolether

fenyl

EAOAAIT

pyrrolidon -hydrogentribromid
p-Oi 1 OAT 001 £ 17T OU EUOAI ET A
(p-TolueneSulfonic Acid)

pyrrol
kvartet



Seznam zkratek

QTOF

RVO

rt

S
SPhos
t-BuXPhos
t.t.
TBAF
TBDPS
tBu
TEA
TES

Tf

TFA

TFP
THF
THP
tht
TLC
TMBN
TMS
Tol

Ts

uv
XPhos

EAAT T AOAEL EOA detedeinidobpl&i EAT L O
(Quadrupolez Time of Flight)

Ol OAelT p OAEOI OU T APAOEA

I AAT OAOI OT p OADPIT OA

singlet
dicyklohexyl(2',6'-dimethoxy-1,1'-bifenyl-2-yl) fosfan
di-terc-butyl(2',4',6' -triisopropyl -1,1'-bifenyl-2-yl) fosfan
OAPI T OA OUTp

tetrabutylammonium flu orid

terc-butyldifenylsilyl

terc-butyl

triethylamin

triethylsilyl

trE £1 01T O AOCERA T OOF Al U @

OOE &I O1T 01 AOI 6GU EUOAI ET A
(trifluoroacetic acid)

tris(2 -furyl)fosfan

tetrahydrofuran

tetrahydropyridin

tetrahydrothiofen

OAT ET OOOOOU AEOIT T AOT COAEEA
2,4,6-trimethoxybenzonitril

trimethylsilyl

tris( o-tolyl)fosfan

p-toluensulfonyl, tosyl

ultrafialovl0 T A1 AOO
dicyklohexyl(2',4',6'-triisopropyl -1,1'-bifenyl-2-yl) fosfan
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Uvod

1 Uvob

4 A0T AEOAOOAEéIT p trabstdimAckmi Bdral BAALIOIP DOAABHD
EAOAT UUT OAVREEROIUI TAICBOE BIOARHoMET O AT pproté UO O
OEOT OEA AT OAOAAT QAAEIAPIAA WEHU OAT | BEEI W ABRBE]I EUA/
1,5AT U$Qjij UT LT E OOOOEOCRAAUDOH AE EBOQEU AUET EAELIT OC

1.1 Obecné viastnostkarhbatvaea

Zato T AAEUUp OPO@AIddhEEL AAOQpdOEAD ODRPAEEAD
EAOQOAT UUT OAT LAE EAQA O @ATDMd1ea3iB82A06 OHpje 1 AGp O
Ul AOT h vEAET iCIAAETAIDAIDL OA p®EE A lodEraki 20002 VDT OT O1 UT p
sl OOAOT pi E AOAEL I E enk thélem & pl&imb® g zI@dA dastobipeiid
vUAT OEi | iEliMadulkal), AOHAE AAIT T OO0 il&dAd Ub vedliduykaEeA A
Oi O1 ETVedo AEOWRAATETAGAp Al SpAOBTAIAPOEA OOGp AOAI
do11.OEOPET U DPAOET AE AEhlede® kDAOHRALOE) G®RIOEHAT vH O 6U O
AAT ET O1 p AsauOUDA L O@H ARIQ GEEN W1 O1 p3sil E ET OUS8
Tabulkal RW s gtk t eprywchamds k® khnlLe

Prvek : AOOI q Prvek : AOOI q Prvek : AOOI| C

mg/kg mg/kg mg/kg
zinek 70 palladium 1,520 |ruthenium 12310
mf i 60 platina 52010 rhodium 1210~

rOO1 8,5010™ zZlato 410 iridium 120
sOGp 7,5007 | osmium 1,500 | rhenium  72J10™

AUDPEAELIE 1 Q@EAAéTpIi E OOAOUhK , jGoh +IEDAIFL AE OA
UAT AT AT Q0N ANl T AIGAOE®UUMED GA\AE ¢ U O O BeAE AA 1l ABEAAT E T
| AGAEOCEpPAPAE ©OAUGOEHOERIOBRAOTIOOT 1T TVBRADAIOL AE p C
Ol 1 OéAlfoted AELA Ul AOITT EAOETTpdaly Ol B G QOEA A
I AOAEOQE pIADE AN APl | aBBIVEQICATUA Ad)p)I T 7T A AALT LT T @EA
zZlataEA ™M) h  E OA Otzv. dddecB UIOARI@®OD EFAO 100K 2 A! OQ

311 O¢é Adtavi DEAAET pi OOOPTE Cc) OA O1T AT LAE OI UOI
naAu'aAwé UODEARAI | E BIAAGIAERTTOALT OUT UA OEITTO |, A
ET1 Pl AT $EI6QmAG B AN | KPR 828 éhbrdkidrizevat j@ko slabi Lewisovy
kyseliny, kteri B O A EAFOMEIGEIOOEDP Ol Asbuischdbiy BBAREEEUUOAO EAOQ
meziprodukty 6

Pro zlato e OUPEQGEILT L OAIl AOBOBE O BDEmAIRMVEIDse
DGEOAET OUT pabATl DEGOIAT ij h O AT AE @O ITAIT A OdietifoddAAT b L A |
obal a § O¢é A<iestabilizO Eefektrony f a di O A E SilAdu ijelativistickou kontrakcp
6siT OAEDA DI Ofi BIOA OD p,vif AACAGARA T AEUUDIzZI@@KU A Op 1T AT p
vazeb zlato-ligand (Au-L); OAT A O E éf&kOiOUFOAAA @liv ba £A T T ladirdfilicity |
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Uvod

tj. tendenceE ET OAMA&E EPR OT AEAIOTC AOEAEBHTATRAITIAABRIED ET Of
OAUAB®T O OTILODAOD pi E DPOOGEU prdd ODEODPEDIADAOIUA AD
ETTEUAéT p bdvOdataAETBA 6; ofh c&OGp AOAQS

1,01
®
09s) 9%,
OQ:)OQQ>
<l [ < onerel. 79AU
pro 6s orbital OOO l
0,90 oo ol
@) (o]
S o)
g %
085k o %0
(o]
o %
1 1 1 1 1 oI 1 1 1 Io
60 70 80 90 100
Z

Obr dalRRlke | ativisticka kontrakce 6s orbitaln u nékt

I AAAT A OA 1T &I AA ©aicd LABOPAD A Bil WAT AAT AE aergi€)i 1 UOAO
POl O TAHITT1OBAAODRDORPOPAER T E8 EIATT OTEAOOph UODBA
Vi AAE jeplatdivOij UT L AE £l Of UAEOOA OILMIYOEID | TEERIAAITA YT 6éET A
UAT TRAAOU R Iplacebd efektr VD Oij DA EA AT HAp Adgly l@DORAA RRiOkhT ET 1 E
DOT EUUAT i EDUOLéEDLIBIQU solp  UIEAEA Al E o fidoetikal: E OT OAh
EAOAET OIki EEAR é EAd ADBGETTEApw8 A c¢mnd8 UOOAEAOp DGE
I POAAINTGIET IO 0é AT EUAEUIMNACRAIE OOAAOEOI 88)U  j +¢ ! Of #
. UOoAAT UOT E 1 1GHEHES IAVOMAKRBOBDAOT AAEUUp ObPI AOT Al p
DOT OEUUT A0l BOIEAnNABRDOIEIDT @01 pAE ¢éE EAEI PAOEAELA
i OAOI AOT EAT p AGEORDIBRAUMh O ANAEDEIUO . KET bdEBE R AOOI
DOT EUBWIOA OOAOERARHEDAOLAE Ei i bl Agij ¢0ODAOAN OMAT T L
Pl ATIUOD @b 1 &dhpldxd Epi AT A TcisglatinGu 911
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Uvod

1.1.1 Vyufriti kognapkloe xkfiatzallaytzaat or D ¢ h e

Vi EOAOAOOGA 1 UA ATEAGMAOGC AN =8 & GolE pbAl IUWAAKP pUT AC
(/ AU, AEAnLT AEE DI OLpOAT LI E katalytickdoe aktivitul AT E O
jsou komplexy zlatavi FEAAéT pAE OO AGEAA EA GG T W0 EEAE YAST LTEIT T 7
chloridy (AuCl, AuCk), Aij OT AAT On GAsDp i AIOBAEAT i ET éAOOREH
komplexij zlata je zejm.pozitivi p AZAEO OE 8 QA &dbifhdOR AEOT Bl | Bl A @i
Ol AGADKHI UOEAET O AEOEOEOO ¢éUOOEAS

AET b GhEAIABRAENKIdEachE A OET ATTTABDMEEOTEQAT ARAE Al EAT
Lr-1 AT AOUAAT L AdEij WATTTA AETUGIHU AVBAIEAERAD OE ApoxXiddc&i E 1
oxidace AT ET ET 1 i Y Al ADRAU A jjEFAWOMA AVAA AT AT EUTdh EUAC(
i TT Ei rdakck Komplexy Zatabyly O @U OWCE CE1 p é T ADLANEOCEGIp O U
GABPGpP O Al pr&DT ODAEBPpAE |1 ACAAEAOAT DEUUAIT UI Dh E
vbGpi-(i A&O01 EAET T MER AKDA: AEGAA THRAFRUWHE PAatad WHRIQEI 10 ij

Cyklizace
Glykosylace Y Presmyky
Hydroaminace,
hydroarylace a
hydroiminace Hydroalkoxylace a
% f hydroaminoalkoxylace
Syntéza
heterocykli <:| Katalyza Zlatem Rozsifovani kruht
\i XT Cross-couplingy
Hydrothiolace a
hydrosilylace
Totalni Cykloadice a
Oxyarylace syntéza 1,4-konjugované adice
Obr &2R&/ly u Ri tkia trad atkztatem& n y c
MeziOLET AU Ul AOT i EAOAI L U komplaxyzAafa AeaElOECHOERHO AL
TUOT ATi OAUAWLDGEBOGBIPEEAQONIA UOAE 1 ijL AvysddeAEUUAOD

OAT AEQGE Olvizeb AE BEOWPRE IGHD AT p b O Goiise@. éRA AIEAGABE T A
Ai-EAOAEAU DI DIGARERGst DT O LORRG PA O E Ol AE AGRKEIABDAT UUUOT Oj
i T AAERd ipl 1 pPRA CBAIGEOGOEA OOEA UAEI 8 O OROAQOOEDI ¢
recyklovatelnostEAOAi [ﬁU L"Eﬁﬁl'lﬁﬁfﬂ[if;blféﬁET [ O OTUtb"-IicIE‘E) ATEU EEiEA A(\i] Eé

stupni +l. Komplexy [AuL]* jsou izi 1 T A UprotofeemhO Azk demonstrovat T A Bra 8
existenci OR AEOT A OT EEBA ODEKCOM] la fCBAu(PPh)}(CO)]; H:Or a
[AU3(PPha)3j ;AO)]+ Za iz'|' ‘| '|' ABA 1 {D'I' OA L '|' OUT E’zl @'l’EiAEAiéA ra rO(C)(;\ 0) ¢ L’J‘l

N oAz o~ e

aanalogicky komplexy PuLz]"T AEOT O 1 OAEOEDEOBp Al ETI ET AAE
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Uvod

Jakbyl)oAEOEOGILGHAIN EAOQOET T EAET ET i Pl AU Ul AOCA EOT O E
kyseliny, a proto jsou O U O L yp gdbdJdktivaci A-O U O QiAll iE UD GA ATAIADOE AT ij h
AT 1 AT ijhAAEAT ¥%p Akivacel UOT AT L AwkazdjdpodoBnost s procesy
ET EARi OAGILOOAAT OLT E A AAlI Ap hE AQRAEDAED 3 IEFU EUOAT E|
OUPEXHU U OOAAEI EUAAA OUT EEAEp Amtereoseleldivity EAOET 1 00
reakces22 UT AEQAOLAE OAOI ET Ul 1 pAdordinade AWE A O AN W VAU OF @IOI i
natrojnou vazbu vB 1 O1 AAT pAE 1T AOAAE POl marty8d AOIEETAIIGEPAIOT U
alkynem 3 AEi11).2A0 OT AAO OA T UT A¢éOEA EAETOUIUEFES WA GUI G GE AERA
EA DI PEOIRNEAABRAODTI EAT OL ET i1 Pl Ags 4AT O UPjOI A
Obl A ®BCAERHEE | OAAE AJdAE] EdEAdkHAT UT ijh ABEAEABROUD

knOUOT AAT 11 & AOGAEDO OOEORABEE] UPIEOT AT EADAT LUU 1T AT p ¢
S) ® ©
X X
R [LAUL]X 'f‘“"
LAU@-”] —> LA—=—-R > LAU——R
SchdRBual ni ka®alyza zI|latem
*AE EA OEAAO TA TAAATIV I izAABAEED BpaktiZabiOAT L UU EI|
TUOT AT i OAUAunt-MABEAAERD U OBF AT £EIT 1 p EAQABIGERNAOT BIA O
meziproduktu CG8 . A  OT UApil T A EElupzia@ O BERABDIFUIAWEGAI @i

eliminace, naopak OUAET AEE DOI ApEU OLIi AT A PDIOOUDEWAEAT O
Oi L DA Carivita IAU-BEAAOAT UUPBROBLO 1 O1 EOT filefekteh T T EA  EAE
ET EAOAT LUU OOGpAOGAITi &1 O IECAT AlbEu® Dip DIDMA BIDDHOHE |

vliv vliv
igandu protiiontu
efekt stribra - '
efekt stfibra PR \ )
AgX ® o R'——R? g
LyAUCl —~ > L, Au X \ ;
® ©
AgCl A L, Au X
R1 i R2
AW + (L,),Au* B
n'z NuH

R'" H R'  AuL, }
)= @ )=

2 2
Nu R protodeaurace HNU@ R
D X

Cc

Sché@&R@becny meché&ai sy 2 ov awyxrhadzsaktérisiknat al prdi ofuj icich
prnbéh® reakce

*3A1 AECEGADP EDRAD OO OA n LE AOQAT ABEEIPO UAORAE T A OT UApT T A Ul AOA

OUARPULEUN T A AOOET §AJAEMETOD EFI 1ODIpAARAU AKG ET i OAUAUS
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Uvod

0GpOTIiTT OCEADBAGWOEAEDI 1T TARIEAD H&p DA SANMBDORRIT Al
EAOAT UOGEAEU ¢é UQDEBR Rkontplexu EDOADBAAE#MP LOBEPpA] 1 6 O
KOT 1 @A T T éxiiviace katalyAtoru OO ¢é OE¢oli vivegp OT OEET 1T OPviastiEp OUEAU
katalytickou aktivitu (OT OEOT T A OA OAOT OUUABOTAOE s A@A WL RUEAL
0 CAEACAIANOWPDjschAEOE OT OUT U IAGBOIOAIERIpza Mkl 1 OO
i TTTETT OAé&KatiofdAAuL]*.3 OAT AAOUGIIOIOARABET | AOOEAET ET |
i TATAOQUET T 1T AEOT O AKNE OQEHME pAAODIRARADQ EAT  O1 AAi
soli (AgX,AgOTfdapod).+ OT I @A EAAT T AOAEih ®OIGERIEELQT BTAGijUPOO
lc#l A AEOHAp OKLkIT i PEAD IADPIEQOBD Gp®S | OMERDEED p
komplexy [LAUCIAuL}F. Tomuto D OT A11TUAD PGAAAEP O UOLVDAGIPHBIAARAOU
DGpOIT I 11T OOB vziddddemE KEXOEOT OET PEé 1T 1 O GrbhouEvirikatl UU U OT «
EUAOAOQIT OAT i ([LAOHBUWLA @IEOOET OET AUOT p T @ QIEIN DI E /
OOGpAOT LAE O1Tilp AUI U DIEBRO@AIT WUBOT OB PiidARAREOED/
(CuOTH.q AETEOO .JSIEAEH[B(CsFs)s], Na[MesNB2Chy]).

001 OEETT OU EOI O T AAAT n ApkirAfije Bt QAEROEPAD A
AT AEOOUERIDT i A HAGE IAVIaS Cchdioselektivity reakces$ 1 A UOUHOEDp A
OA Oplit EODIGEAG O T AEARALT A B P OB AIAGEHIATHONTDO CAAPA 1
< [BF4]M<[SbRs]™< BARF(tetrakis[3,5 -bis(trifluormethyl)fenyl] bi O)3s&e

Vliv ligandu je pro aktiviiu EAOAT UUUOT OO0 OAREGEOAARIAREGAEHADLET O
1 ECAT Aij BT Al A @y lAWiidad B 20 AEGARAIAIAEDLET T AEHp OAUA/
sfosfal T Olijakdy.. AEAT 1T ECAT A OAIi 10T Lh AT A Oi L BPGpOII
ipO OIEO T A AE(QgEAE O@U EMAIOW kdnpldtdh [AUQHO)i.4]* byla
Dl DOUT A PBIUD U AvD@EN O E lalkohadiOBOAO ®IAGP é UOOFEAA ¢! Of 2/

*EOOL Ol EO TIAU pBij BATEA OIARAAABABDMA Q) UTUAD T TODA EEOE O1
+01Tin TiTn AEOEOI pAE EIT I Dl A@i) mmamied OFEGRBI DI O

1. Aryl- a heteroarylfosfal 1 Oi |1 ZOADGEP 1T ABRANEOCOOPT AEHp A O/

z1l AEOQUOL p OAFERECHDI ARENSSH AA EA OUGEpOUT 1 BOBKEAR
TEAITTUIAT AP OT E Urs@futylhfosfal A O@FP) | ECAT AAEGEI T AEHD

AT AEOCOI TT OR AAEDADAT OHR AIET ELALORA G AO@AR)AEE O A

AP o2
&)

u—

=0
[AuCIl(PPh;)] [AuCI(TFP)]
Obr &3RKlat al yayaaheteroarylsmi ovy mi | i gandy

i C/ 4 £ PiEGPADI OT1T OOE $#% CAlsukadi OIAG BOEAE Bi Ofh ABEADOU 1 ijLA (
"OGT OOAAT OA EUOAI ET A OUEAUT OAO EAOAI UGEAETI O AEOEOOS
dXe < GFs < H:O < CO < 6 < CHCN ~ GHs < NHs ~ CHsNC < CHSCH < PH25



Uvod

ET 1 AOéTl A Aldiaylbienylloshaiy zjJohnPhos, XPhosSPhos,8). + OT 1 #

ET I Dl AmwoiidendU1 AOT L UA E & uwedE pO® 6OR AtEsblf [bditany a

AT OEiy8T1 BOOAAEOI ET i bl Agij ddoni@ildb EBRIOIDUIVEICAT AAI
Dl OUA a®IGEARDOOODPDO Al EAOCAI ULEREOEEUAWEN O EA 1.

9\% @SbFS Q\gﬁl

P-Au—NCMe -0
—0
[Au(CH5CN)(JohnPhos)][SbFq] [AuCI(SPhos)]

; 9\ -Au- P-Au-
Q\P-Au-CI P-Au-Cl wel

[AuCI(XPhos)] [AuCl(t-BuXPhos)] [AuCl(Me, t-BuXPhos)]
Obr &44R&Klat al yzatory se stericky objemnymi |igeée
3. &1 OFEOI OB OUESBIERNW HIHp AT ABEO IOABM D] @
6UOLEOp TUA TAITiUO O i1iln OAAEOE®DI PAE AAEAGO

Gl OEIl Al AGUS).AE

O}P-Au-CI
3

Obr &5RKlat al foéstfdrt ovym | i gandem

4. N-EAOAOT A ERACAAMH Tigatdyss AU OA AAIT U AEAOAEOAOEUT OA«
A-AT T 1 O Ufosfil Al LOligandy kationOT OLEAMEOAT UB WO Aig OBFHHA P A
stabilitouA UUOT OAD lolalpséidkilviboEVOH O BEOA DA AERRA OOREE
Pl OLp OAT LT E 1,FBRRb-disdpropyliehylimidazol -2-yliden (IPr) a
1,3-bis(2,4,6-trimethyl fenyl)imidazol-2-yliden (IMes) (/ A O U B)AEkomplexu se
Ul AOAiI PAE T TEI O OGUOOODT OAG EE AOBGA NcA R Bbp @OE 11 LEU OO |
T AOGUUAT L i E ;GNERNGN, BIY). | # (
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% ) © N

ZN N (\N

N¢<< ‘4;q N:ikﬁ

Au ® NCPh Yol
of

O
[SbFg]

[AuCI(IPr)] [Au(IPr)(PhCN)][SbF] [AuCI(IMes)]

Obr &6RKlat al yNHGligandyy s
21T UApT 1 AUEAOAAR B @Bréd&/ D IGMNBGligandem Ize demonstrovat
TA 11T AAT T LoienyA AiRdalém (3 A E 1 3). Atak indolu na karbenovou
¢ UOOEAE | ABUEdil AOBADOT EAOAATT OL AE#EHAOAEOAC
AT 1T 1 Odlapthostem NHGligandu, podporuje vznik Ol T ring A. OADT Op AAEp Ap
i AUEDOT AGEO OUWEIEGLLT AEIGERIAMGDGA £ @WUE AUDEA OpA
charakterA E A ryé@jilnppaden# o O E indoli Zaivznikul U O é&xbcykixkou
dvojnou vazbous3.

H
N
\
. Ph
DCM 2
1o~ N~ Ph N N 4H
1 2
H
N
Ad' 3:4 LA(? H \
[AUCI(XPhos)] 80 : 20 (74 %) s
[Au(IPr)(PhCN)I[SbFg] 25 : 75 (57 %) Y
N H
Ts 5
Sch&RRozdi | mekit aégwsarkoowyt o digandéid C
5. 40EAUT 1T Oi sEOINI ®1 BT AtdrkdstabBEFACRO O E Ovnbhbi O

Oul OAOEAELAE API EEAApPAES

/PPh3
P/\u

Obr 4788k i azol ozdata kompl ex
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6. # EEOQUI T-PA TAIENTOET AUWDAR p £IE) BEOU & lzeEi OBRAEREAUOU

OudbLpO PGE AT AT OET OA1 AEOGEOT p AEOEOAAE Al EUT jj
ClAu o)
I j@ .
P —AuCl P 0 p—AuCI
Phy CIAu\ : ° Rz
P -AuCl P—AuCl
OO Pha )/"'w/\ <O O R

[Auy{u-(R)-BINAP},Cl,]  [Au,Cly{u-(R,R)-iPr-DUPHOS},] [Au,Cly{u-(R)-DTBM-SegPhos},]
R = 3,5-di-tBu-4-MeOCgH,

Obr &48RKlat al yzhitroalynismi | i gandy
Bl AT OET OAIl ARGAa®erh POIEAWOAL LOT T ET 1T AOT UUph UAEIT 8
AU-ET | DI BOUT Tp 1EGATA A OOAOOOUO OA 1AAEUU
AAT OOUI T pET ADAOCOOKIO BIAA®BAU OUAUI AT TEIT AT O
T AOpA TijLAOAT AEUDADABE -AuA AED OAR0ODBMRIOB QUOI
T AOT UUA TijLAT A DApRESEOT PAMMET OBIT O0i U EAOAI UUI

vi EOAOAOOGA 1T AT T UOS
7. Trikoordin T OART Op AA KdmblAxQFWAEOT OEp BT éAOTT O A OI Ul E¢
I UGAEOWYIAOBE 0 Gp El A fokdrboranbikfos@iOW O OE O A @il AdTi AARIEIp

OEOPET U I UAT A BAA GlinpleXD s 4-(2-(diadamantylfosfanyl)-
feny)morfolinT OL 1 1 E@éiDARhds)é EAZAEAAAOI L Al OO0OAO
B 0
| th Au
B\///B\\ P\ / \\/L
\B—B P-Au-Cl - /Aux
Vi AuCl L-Ad ") | At
B/\\B / / \/—\ \Au
B 2 -/ Al
L
o-karboran-fosfanovy komplex [AuCI(MorDalPhos)] hexajaderny cluster
Obr &a92R@k i koordinaéni, vicejaderné a dalti kom

8. $AI Ap PSEICA D @MBN  (2,4,6-trimethoxybenzonitril), OUOL p OAT L EAEI
DOAEAOAI EWADILAEGBE GIOMAO D aEpiGdilB 1T OGHAndE! . OB
(/ AOU1DA E

©
[SbFg]

\ /
(@] (@]

® /

O —N—-Au—N= (@]
0] (@]
/ \

Obr &1DRKL i k| ad ktmbndgandemdt or u s
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1.2 Adi ce nukrbjrmwvazblk Bt a & yzlatenv a n é
VDGAAAHAT i UAY OAH 1 Wdieky zlatajsou O E T Az&jri. pro aktivace GC

TUOT AT LAE-OOAOMMADN ALGIE ADAET OUT U 1 681 AT £E1 1

NAEOROAp ETl AGUATHIGE ®AAA OO1 ET LAE OAUAA Al EUT i B

bAU EAOGAI DUUOI 06 OAAEAA 1 AbGHEApPAE UEEN Al A0 CEEART A

O 66 UOOP OLAET Up | biédaDi A B0 GRAGE Hp Ei O FRRGIDGRDE AA b

nukleofil).

AdiceA@ O A OIOEA KA T @gBamodgenoltrdjnou vazbul AT p T ADAOUERLEOI 00
001 AAEAE OI Au A Al EI EylolAuﬁlpoamLAchﬁuﬁAlﬁﬁ)ébﬁéc‘)[@Ei
Ol AD&ET ¢éE OAITE EUOKIATEN A DOIOOOGAAPAOOADT Al i

EAOAIT LUA3®UI AOAI

6 AT EL OLUIAMAEANME A WOOT ETT O GARADAQR AE ©®OAW OED OO
AAT ApT E AOT EéST PIi ECICEOBEPARED EBA QWEDTAPA AR E EE OA,
vazbyOUOL EOp ET 1 Pl AgiMetinudedily j B0 OADO hO EEIGR®G AAIED q
AEQE O1-0AD 0 Athé DO\GAREIBlY, aminy, Snukleofily a vi ABT O1 AAT p GAA
T OEI AT FEBUSPEUPpEABOAE OEI pEAOI ET dGd&kojdtbrvBET O OU
T ADGBEIOEUAéT prAlE UMAMAGEIAPEAAT T AOGAA AT 06O6PT i 1 UOEU
trojnou vazbu vEAAT i i 101 A ER®IGHD @A G- E OBEAPUALEIhA chAUET EA
i AUEPDOL-ACEXD i TENVEGGETEREE DT OLpOAT LI ET Oiji DBGE 0/
zlatalzevi EOAO A O@EAD L EOp EET LABMET Oif j!'ch #0h 2AQs

6 UET AAAT EA OEOOAeéT T OOER LA UI AOT 1TAATEULA
najednou ab G A ATl GAETRAWAREHA 00T ET 1T Oh EA 1 ABHMAEGIGAG Al
vznikemnejprves2-A1 EUT Ul AOT EPRQEAEEMI AN d OET AT £ZET 1 p AO
(1 Of U1 T ®©AIlL UadbdiBdict).2 Protrans-alkenyl-UT AOT L @)1TURA A OOT GE (
AATIRBDUT T AOT pT OAOQOIYI(RDE p4d) AOMAGEEIONE OOGAE DAE U
struktura D (cyklopropylkarben) OHAE BDOAOAR EEIIAAIOAIbﬁ TEATORA O AAEU O,
OA Pl Apl p T A A BEHCGEIREET D AR L At AEAEORAA
AGEOGAT ApOUIOIO fudddu kaby sAAT Bp OAGBWIOAOT pi 1 OEIl Al £EI
AU). A

®

[AU]\% v g — [Aul\ @ D [AU]\A
@
|

[A”]\@)Q [Au?§A

B D

SchémR@becny meackhtainviascneu start @jl Y& ovsmzl®y e d my m@muidepféede n i m
Jednoduchost cyklizacd T UT ij EAOLHILAAI EOPGPODOLBROANOEAOAOT AUE
Ol 1 0eNKIi DT Ol 2O BAIVEER pIOO POOAAAHT LAE T A OAEiT I A
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a) cyklizace enynu s navazanym heteroatomem

Sy 0

[Au]”

b) cyklizace enynl s naslednou adici heteroatomu

IO e -0

[Au]*
Sch&RYyuRi ti cykliiprazweé®emgtndr oocykl n

0l EOA EA EAOGAOI AOT I EEL (AK&CAdecdAl BUEDEBRAAPOE
OT ET O DPOAEOE&ANCIGA UEUIOHHMU EBAOL 1T ijLARABALSATARIT A OO/
A A mfhpkleofilemh A@DAT Up EOOEOh | QEANAPDEGAAOBAGY PEAA6A U
(3 AE 145, ddstavec b)je AT UT AUEI EUT OUT UA OUT EEO EAOAT AUEI C
dostruktury zavA AAT ALAAAKNBPER]I AT £ZE1 O T A ET QAADAAREUOU A
EAOAATT Oi ET OubpOQs

Cyklizace AT UivB Gp OT 1 A A 1OMidebfilu 1 ij L A vAMI@LET AT Uh 1T AAT T
vzniE A EApUAED] dkeleBeaVE AAT T 1T EOT EO AUI @ AEOH.BRGEI TOATTEIT OU1
OUPO OAAEAAT DOIL AAGERERID! BE1AERBGOT £ZET 1T p ET O EA EITI
kA1l EUT OhnagadeAEOLO AT p i1 TUGE IO £EIOAIAT AEOOlNedtd O AEODOAI
ET OAQINAARUGL O 1 UOIAM AkledfiemABRT ODOT pi E A@OAOT pi Qh
TA OEI(QA EALE Al HEwi2iD@idruret B OOE EEDA AT UU U ddhaud OHAE
existovatE  AWBD iH@ velkteO L OB E A O Adodibuje®RE BEOT EéT p T AEOPET i
001 EBAOT EOA Udnynu (c,d).vOT I 01T DGpPAAA EA TAODAEGN bn OEWODET
k aktivaci kovem.. UOT AAT U AAEAA DM FEpCHTA plgakB vEAS ABEAHE 1 |
DGp PAGIA AUEI| BRUANEABNTpEIIA gif pEREOAT BABAUEOI OO

(Nu
Y/_ /[ —
\ nebo Y ‘> Nu
== \ _':.,/
/[ a M b\

Y, L produkty
— \ M M cyklizace
/—FG F’GA’\

Y ‘> nebo Y/_\\ Nu
\—: \—:

c ‘\ d
Nu

Sché@&RMoRNOSt i cpkplzhaoevpg b h odmealbbeiddniilc?
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1.3 Reakcel,5e nykdldt al yzované kompl
. U001 AAGEDPGAD LAKIOOU DPGAET AAMIUT jAUBEARQMNAPUT Ok
Ai-EAOAT UUUOGIT OU
$1T A "Al AxET T $uphoR,5engiiOIE IAB@ndo8ig, 6-endodig, 4-exodiga
5-exodig-cyklizace (3 AET )AL Jak je 4 AOUUEO didadyRizaceh mohou
produkovat oA A AA BET Uh En@rdebiakyOf EIT @\ Adéodukty exocyklizachDle
pravidel pak VD Gp DAAAR AECT 1 Ul-Tapdeekodighptd@iOAEGE A& Oij AAA
T ADOI Ap BABPi7AIodiga 3 A I7-endodigjsouOD GAAT T QOOODAATUT |
D Gp DIAJALAA OAIWUA p 1 -entohBé&olvAAEAT EOT Al £xdBD@A A D 108 1QUARO
Ol UApiTi OOAOOEOOAA T A AOIETT A OOIETi OAUANnR

6

4 5
@ 6-endo- d|g 5-exo- d|g é 1
3

|‘\1 ’

\_/
2 4-exo- d|g

6
3 4
5
3 2

1

Sch&@RBvol enéykizakboroyn dl e Bal dwinovych pravid
*AET O p AAdniioGa SEnBICAWE | ¢ UAAA | ij L dpfopanaBiBODEDiT AUE
vazby, kA Ovdde kOT U1 EéT LI AEAUEBERAEEESA POEAIOE OGA | ij L A

OAT O1 UDPIijOIT A OUAOpOUT i AGpull Aji BRDIAR ®OA AAIEIADE ER
budeuEUUUT T h LA 0dABAART 081 OfA

6

6
C\,)H‘\1 5 !
). — 2
4 2 4
3 3
Sché&R@ykl opropanacewynarojné vazby 1,5

001 T élATAE GRQDA é 11,penprndie OO ODEIOD OT pET eyinlA AEOCEA
TUOI AAGEpAp OEOPET U

a) 1,5-enyny bez heteroatomy c) 3-azal,5-enyny,

b) 3-oxa1,5-enyny, d) 1,5enynysAAl Api E EAOQOAOT AO

VOUI @IEUT T OT AT OKNIEVUTGIE ODAD UEBAAGAOTTAMB O A00T OOOOE O
fragmenty OA  Ovwyéethét | AD G8 obdkupiAudl]3,5dienynij), na druhou stranu

s oA 2 o~

EOT O Ul pl A WE IDENpIEA PAUNA] UbbsE ®Ep Ap AE AOT | AGEAEL

27
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1.3.1 1,5Enyny bez heteroatomu
RAT pdOQI pAE DPGpEI RAUEAOAIN DWA DI ARBI AGADOAOA
fenylbicyklohexenu6 D1 D OAT U (%A EDO)AA

= [Au(PPh3)][PFg] (1 mol%)
= @Ph
(99 %)

Ph

6
Sch®REosteho plLiprava fenylbicyklohexenu

AUET 1T POT PUI T GiI(EAEHMO ABKEIOB OL AlliEU AT AAp A DOT 01 AAA
bl OEUOI OAO AEAR BebEBREDp PEAARAOBEHAPOI | TKedIOEij AZOAOT pEIT

A Lkarbeni OAOGAT WAOOBE EEKICI® EI EOOEOD

WR KI CHaoH HsCO R
R2 F-aug® au® R? ;\
9
ﬁ%ﬁ“
R¥ g
Sché@Mechani smus cykl ienyaltez j pamoidaich@he Myl eofil u a
6 UOLEEGH AT LAE B QREJORIOIDFE &4 © 00U R@sidhl a
cedrolu (3 AET 11k OA AH WA GiOL 14 lpdsHytljé bicyklohexanon 11h E AL
vVAAT BpRAADO COAOHHp EAHI pb DR O Bdh &irdken,_

OH  AuCls ’
(10 mol% 0
(76 % H

2-cedren cedrol

SchdbfRVyuRit ik actyakllyi zzoawgeen ép 1z & & & ecpuremkawcedmlor u 2
VT AT Oy BRvart®Ol i RATOBGK OF 8 AEAi2EMH 6 L O1 AAT L
DOT AOEO AUEI EUAARI WWMEIOpEWIAT ORDIEEIT 1I0OEAAREGBOUOD

vDGp OT I 14 Kpbrigraci dkylu a OUT EEU OOEAUEIBERA ESZnymDOOOEOOOA
SAUET T EAQUI T QLOAABDED QIAELAFAA A AT AEUUH EA OUT EE

[AuCI(PPh3)] [Au(tBu3P Cl]
Ag[BF,] Ag[SbF] "R
1 ,2-alkylovy posun C-H inzerce
(63—-72 %) (51-86 %)

12 15
S c h daCyklizace n y varérsn temtrem
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$Al HIGIp EIDAAAI OUOIERAMAT WUEOADBRADAORAI T p OUTC
Echavarrenova® G p B ¢ M@loaristolonu B, 1 U OFEWE A UDEIhBAE OBkOrdap T é ET
kardiomyocyty4? El AT OET OA1 AEOEPD b AD GAE @ridethylcyklohexenu,
DGEé ATl L cfllzak® éziproduktu s1,5AT UT T OL | AO0¥s CH AT WA E
vbGp OT | T INEIGKEMplexu [Au(IPr)(NTf)] UA o1 6 AOT i I GE
8-methylchinolin-N-oxidem(3 AET11B)AO T O1 AAT p IO UE O gaidsixidace ketonu
17 na nardoaristolon B.

=

[Au(IPr)(NTf,)] (10 mol%) 0 Pd(OH),/C o
3,5-dichlorpyridin-N-oxid K,CO3, tBUOOH

(74 %) (93)

16 17 (-)-nardoaristolon B
Sché3REnant i omleil medodriatoonu B

1.31.1Cy kl i zace u-ehikplargtcihcilpaedci i nterniho
. AE¢ AcOOBEEE POHEIpEAMAPA D EANUG BIAOO EUOI pEAOL AEH
auE | pLEAMERIeofilj.
Zhang a Kozmin popsalendocyklizace 1,5AT UETijUOT AATT O ET OOAIT1 AEGQ
nukleofluUA OUT EEO AEAUEI]I EAEL AE3 RE IOREGBPVAGEDEAEL AE

20 (3 AEi1k)A

Ts,
R? R AuCly; g2 9°= gt N—
Zz (5 mol%) R Y
|| - nebo
Ph Ph
Ph
18 19 20
Z = OH, NHTs (89-92 %) (82 %)
Sc h d4Cyklizace 1.6 ny mds$ ednou adici interniho nukl ec

Jeli O neboN-T OET AT £E1 OA OUMIUDTAIT GiiEEFlp  AAAE AZETAGEG Uip
vbGp O1 | T I+ &k@GEndodigéyklizaci st UO1 AATT & AAEAp 1 OEIl Al A&E
heterospirocyklu 22 (3 A E i 16)A

[AuCI(PPhs)] (5 mol%) Y7z
AgCIO, (5 mol%)

( -
mz f (86-96 %)
Ph Ph
21 22
Z=0, NHTs
n=1,2

Sc h d5RCyklizace1;6nynn za vzni ku heterospirocyklmn
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Uregiczl | AOT p A2Bade BAKEE1BGA AT AGOIUP A & 24 EedplEskrie
6-endodig-cyklizacist UO1T AAT T & AAEAp 1 OEI ATLVEEGpiDABAVHPET EET L
GAOAUAA EURDIEAUAOBRGA AT T Bdddoiméchanismus za vzniku
tetrahydrofuranovi EAA OEZBU O

AuCls O
| | | (10 mol%g nebo
Ph
( "OH pp Ph
23 24 25
n=1,273 n=1,2(90 %) n =3 (98 %)

[AUCI(PPh3)] (5 mol%)
| AgCIO, (5 mol%)

Ts
N

| | (81 %) H
TsHN Ph Ph
26 27
Sc h é@én&yklizacel#nynn za vzni ku heterobicyklh

Skupina Micheletovi OUT OAOEUT OAI A OQEBIVEIN EAEET OONIDEIOHAHOI U
adice fenoEABDEOPET U T A AUEI EAEL | Awnstbaskoni@ddee OA UAAE]
skeletu (3 AE117)& VD G p PRAIAGIAEAP 281nj=2)AUT U EUT 11T OB U OAOOAAL
I AAT AT T O OA A BeBubdtituovAr©u Adinou Grazboy s OUHHApP I enDL OA L E
zachovanou diastereoselektivitoypopsal Echavarrert?

Micheletova:

R’ [Au(PPh3)(NTf))]

| (1 mol%)
| | n (50-96 %) ]
R2 OH
28
Echavarren:
R?=H;n=2;

[Au(CH3CN)(CyJohnPhos)][SbFg] (1 mol%), (89 %)
SchdnmPLiprava pol ycyk!| buakEghavarresat r ukt ur dl e Michel e
I AAT AT i OO0A&McteledD OWMLGRiZad AE UOT A AT GridkleAfluE A b
BAEiTIBA! OOTGHEAEE ihl WBMAOEOI T OOE T A OOAOOEOOAE Al EAI
mohou vznikat fenanthOA T T3OIAEEUA OT T A3EMAbo Aidyklof3i1.0]hexendd i
AAOCEBU OGP DA AdnynupsLBFAEEAOAT T UIT T OL T 34 AAAG IAKIO@AIT

k 6-endo-dig-cyklizaci, ale 5endodigprocesuJ A OUT EEO OOAOOEOOBOAT i EI  AEE
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Uvod

[AUCI(PPhs)] (3 mol%)
Ag[SbF¢] (3 mol%)
| nebo [Au(PPh3)(NT,)] (3 mol%)

z -
fl \©~R (71-92 %)

R1
X [AUCI(PPh3)] (3 mol%) N
| R Ag[SbF¢] (3 mol%) | g
| | > = +
(82-92 %) 1 _
1 R
R ( P
R
32 33
o R
| COR' [Au(PPh3)(NT,)] (1 mol%) A7
I COR? (69-90 %) H COR?
34 s

SchéshRzavi sl ost substituce alkenylového fragment

01T Ol AAT peykixexp EA@AT UUT OAsi UOURADVRD ET OAOIT1AED
T OE1 AT £E1 O UA O0OOT OA uvedaiskupihd WatdmanAag2 CyAldizore@® O E O O O
pyridoindolu 36 vznikU EA Ol E A BnbldgshL37 mechanismem S5exotet-cyklizace
(3 AET1D)A

[Au(CH3CN)(JohnPhos)][SbF¢]
\\  NH - (10 mol%)

(70 %), dr=1:1,6

Iz

W\

36 37

\ N
N H

(+)-harmicin

S ¢ h a9rxCyklizace 1;8nynu za vzniku analogu harmicinu
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Uvod

1.3.1.2Cyklizace 1,5e ny n u , ktery je soucéddsti aromat
*AE AUI T 7O RAIOAH 101 ODA EAPEOD 1 D6p EIAAAI] ijAURABAADp p
AEUARO AT E AT &l Oih OIE@AWDGD O pE OA @U D A Md BykliZakce
enyniji ij LAT A OAT O DO EAAOAREODAAABLI DOEBEET OAUAUS
3UT Oi UA Ti&TAEEIAA OET b O bber20105A1,5FAvh 38CEAET L AOT ET U
OAUAA EA E1T EEIODI IO OUEITA AeleBdoOHE IDE WMAAE UUA 1T 001 AAT i
EAOAAT UOT Oi GAAADDH [k BVznkG tAtAdykidk A Edminalu39 (3AET | A
20).
NHBoc [AUCI(PPha)] (5 mol%) OH
Ag[SbFg] (5 mol%) G 6
N\ = (87 %) ] O N 'l”'>NBoc O e e
H H H “/N
38 39 minfiensin
Sché&mPLiprava tetr acysyntc&ze ominrefzii @mroidrukt u v
YTATTT OAURD WO G TEDGE T dpolyykiickh i Edikaloidu striktaminu,

DGEDPOADADUOGEOI A AOBIARETAROGPET Al E

Ohno:

1. TFA/DCM

2. [AUCI(PPh3)] (5 mol%

Snyder:
Ag[SbFg] (5 mol%)

[AuCI(SPhos)] (10 mol%) HO
AgNTf, (10 mol%) NNs
(76 %)

)COOCH,

(65 %)

NBoc
Ny
N “,__=—=—COO0OCH;
H

Sché&nkirot 4l ni

(+)-striktamin

kempimutdlé gkapin Otina g Snydera

I AAT AT L
42 (3 AET 2Ass

O U godkArhbEykliEadepAALAI
6-endcAUET EUAAD

OAOOAEUAOT EAOAAWYIBI EF &Il 10ILA T
T U001 AKAE ODAOAOAApD QU0 EEUVADROAM OEW O0i UA AAOEOUOD]

AUL U DIABAG Udiiiramisres

[Au(PPh3)(NTf,)] [Au]
(5 mol%) O 6
@)

OUOEEUTIOAAIKAA ET AEAOAAUT
AEOEOI OAT 1401 OUEIEGIOUIT T pET
BPAOEEITAO EA &1 EAET OUT £
EA

S ¢ h @afaodkarbocyklizace £/%ynu
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Uvod

. A DPGpEI AAO AEERAI IOEIUIBUHpICHhALIAGDO AAIGHAEETTOE] |
Oi i OE diaipatioky ovlivnit tvorbu produktu. SUAOOE OOT OMIVIDGEOAIT T 1T OOE
kationO T O ikdiriplexu zlata a vody poskyuje keton 44 jako produkt adice na trojnou
vazbu(3 A E i 2B)A°

OAc [AUCI(PPh3)] (1 mol%) OAcC OH
Ag[SbFg] (1 mol%)
N\ H,O (3 ekv.)
—_—

A\ (83 %) \, O — N\, O

N N N

Boc Boc H

43 44 (¥)-aktinopolymorfol B

Sc h @fCyklizacs ub st i t uovsayréthéoz é nalotliunopol ymorfolu B

1 OT 1T AGEAET AT UT U 11T ETGH pidbéh® AQEG IAOUOTEOE AGE T
dearomatizae naftolu 45 (3 AET24)A&t. A OT UADpPAE 11U AEEGHpGanateA A ij
Al AE@OU P OO b 6pnBokykliraciE

[AuCI(PPh3)] (5 mol%)
AgOMs (5 mol%)
(az 99 %) R2

Sché&afAr omat i cklgi pmmaywng sypirocykln

$ AmFAEPGp B ABT O1 UU (o eadocAUET EUAAA  AMEWAT 1 p AE
zavzniku EUT | AGOCEAARUET EAEL Adab SEBEO L AMUEAIijT EAGAAEAT T O
kruhem (3 A E 12B) A

O //  |AUCIPPhs)] (10 mol%)
m AgCIO, (10 mol%)
~o (88 %) o

47 48a:48b=1:19 48a 48b

Sché&sPLiprava izomernich tricyklickych spi

1.3.1.31,5Enyny sesilyloxyskupinou

3EI Ul Al AEOUT Al UPGEUDABIpgUDEOBEUAT O EI OEAIT A
AOT EAET T Al EUAAA AUEI EUAéT pEAGA B OTIAQEADijEBO 1/ AMpAEEAX]]
AUET EUAETBHIENT ABOT GO EADAEYUUDT O OE Adllehydy ET ET 1 Uh
ketony.

UT O0i UA Aykiohexédié@ig9a a 49b AUT A PT POUT A OBEOGPETT O -
vOi i O DGpbAAA jAUIl AbTeONCEOIE AMAT I ODT IO AAU 1 ECA
Dl i 1 Ap Aebdé6lenddcikizace 8 A E i 26)A
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Bellavanceproved! cyklizaci ketoenynu56 UA OUT EEO OOAOOEOOT OAT i EI

34

57,znA ET L TAWI A AT L U kO E ¢pkriérid & papuaforiny AZC(3 A E i 3D)A°

Uvod

, R3 R4 R3 R3 R4
R RS AuCI(1mol%) R R* R? RS
| _— nebo
R Il (50-99 %) R R
OTIPS OTIPS OTIPS
49a,R5=H

49b
S ¢ h @6ériKozminovacyklizase | yl oxyenynhn

Kirsch O A E @klizoval enyny50,1 AOAEOEp Ap  OQriakathbkati@ bOFE OBEA @L
sT UOT AAT L
27) 6567

OAl EDET AE pobkllEIADIATT 1 G A @i 52 EBANIED d AT ET U

_ [AUCI(PPhs)] (10 mol%) CHO
RsSIO AgISbFe] (5 mol%)  R.sio iProH
(93 %) (93 %)
N
A
Ph Ph
50 52
S ¢ h @nfRCyklizace dle Kirscheéi s | edny m

semi pinakolinovym pLesmyke
6-endcAUET EUAAA edydGA 0D Op GIEI 1T A EOXD Elbiferyifosfal T O1 E |
EAOAT Uniju@lil OODRGEIOP EAOA AE A4EREPBEBAIGITIOI DGpDPAAR
AT AEDOQUOeROT i1 O 1T AAEOUT AE bl TAAQGEDM TEAC

TEAO ABDGp GHEQORNAL EA
R? 2
OTBS [Au(CH3CN)(JohnPhos)][SbFg] R R
P R' (2 mol%) X
= (a2 92 %)
COOR ROOC
53

54
S c h @8R6-Erdocyklizacep L i pbriacawé&k | oal kenonhn

%l AT OET OAT AEOQEOT-h5AA UBHEAABRROIOEOWT ABUOEIT AUOT pEI
zlataAUT A DT DOUTrobe 2012 @ G Ai 29/ 3 OAOAT AEAI| Erdakckje P Oij AR E
Gp OAT AEEOUIT hEAEIAE

REEOUI 1 hEABAOAOUOEEIT BATAOUEIAUOEEOPI Ag Al C
tetrakis[ 3,5-bis(trifluoromethylfenyl] AT QERF)

R OTIPS
- - - o,
l COOCH; [AuxClo{n ("\f) g;iI\FA S1eogph(|);}2] (5 mol%)
COOCH;, al 1 (10 mol%)
(81 %, ee = 88 %)

X

55

Sch&MEnanti osel ebtivomnogklii daocekVearniho

4 £ o ax

i kompl exu
OAO UL LLEEAD p OA EE 108 U DASDI Gdh vl fiOAEGED Gp OT,AT pAE 10O
izaci AEA



Uvod

[Au(CH3CN)(JohnPhos)][SbFg]
(6 mol%)
(90-99 %)

papuaforin A

Sch&MVyuRiti zI| atem kattallynzdowamé& éxzyk lhiypead ow i nu a
i T AAT T Oiocy® ODWAERRIEUTGT GUIT 1T pp GCpUWTRTWRRBL EUODE L
Toste7t Alkaloid (+)-lykopladin AAUIT  OUT OA Qfokyerdri 158 AA GO AUEITI EAE
meziprodukt 59 v E O ((3A%EAI Bil)A

OTBS oH
oBn [AUCI(PPh)] (10 mol%)
Ag[BF 4] (10 mol%) o) _
— /
DCM/CH3OH (10 : 1) \
(95 %)
H
59 (+)-lykopladin A

Sch&hmiTrosteho syntéza | ycopnynmdi nu A pomoci cyk

01 1 UAUEIT E AW fawchtintnAA UTE AD G BrialogickbAA UE T B
enynu 60 (3 AET 8202 Vobou Uil p1 A TDIGABBAABRE OBA
A-EAOAT UUUOT OCheAdodyliAG UUAT T E

U
(D)

OTBS

Z [AUCI(PPhs)] (10 mol%)
Ag[BF 4] (10 mol%)
DCM/CH3OH (10 : 1)

(85 %)

Sch@&MCyklizace za vzniku allylického prekur zo

(+)-fawcettimin
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Uvod

1.31415Enyny se sulfonylovou funke&éni skupin:t

Echavarrerova skupina studovalavi A ET 1 EEA D OA Afendisulforklt 51 EUAAE
AT UB%H Bro tyto struktury AUT A T AAAT A OUDIT UT O OUehds O1 AOOT T €
AUET EUAADP I &GO OIOEDIOION i E WAIOEGHDE] AL AUT A OOAOOEODDA
AT UTT Oi ET G /lotuise ABGp OATUTEAORT WOUOT 06 OBAIOATOIUL T A
meziprodukt 62, EOAOL 1T UOI AAT A A U RdskytUjdtAcgklicloLGethér63 OA OUDPO
(3 AEi3B)A3

. [AuL]
PhO,S - [Au(CH3CN)(JohnPhos)][SbF] H
— (5 mol%) > Ce
(97 %, dr=30: 1) PhO.S™ ”
CHO ot PhO,s H
61a 62 \ 63

Sch@&wZl atem katalyzovanid ndgkl edmaei fPnyhsabvaohypenynh
3AETdRDOUAp DGpPpEI AA MDOURIEE WATA UVIDBBABEGp OT 1 11T O0E
AOT 1 ACEAET ET Al AAREUAO EAEIT A@OAoRripsavliredkdh OT EA EAOA

na bicyklickL. A @£/ O

_ [Au(IPr)(PhCN)][SbFg] (5 mol%) H AT
PhO,S ArCHO (1 ekv.) o
— (95 %)
PhO,s M
61b 64

Sc h @4RCyklizace 18 ny pth i¥t omnosti aromatického al dehydu

L o~ A £ oA L oA A s oA A P PN

1,5Enyny 61c, OOAOOEOOT OAT i ,imbhouRDIABTI ICEREURA | AAEAT EOI
5-endocyklizace O A E @agbvat sGnukleofily I ADG8 OOEI| AQEhA @oiuAT UAT Al

OOAOOEOODI OAMS5 (3BAEE i €65 /T 1 ij

OMe

/@\ PhO,S
PhO,S MeO OMe VR
N

X H
A R [Au(CH3CN)(JohnPhos)][SbF¢] (5 mol%l MeO OMe
(50-56 %)
OMe
61c 65

S ¢ h @5Rilrimethoxybenzen jakex@ k | e o f icisulfpniléngnc y k | i z a

1.3.151,5Enynysc y k|l opropyl ovym motivem
Vzhledem kKOAAEOEOEOR AUEIT TORAQNCEOE pi GJG1 H IE ADE&O B@U 01 00

OAEOI OOAOOE @D DAOAE I @it E OAyise daly OHAT AAAT 7

~ N s a2 oanoA
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Uvod

#UEIT T DOI bUdnynOB6 poshkytuje vDGp OT | TEIADEA 1 Oklaiei E 1
alkynyldihydrofuran 67h  E OAOL 1T UO1 AAT Al AMEH T ARDOOME A @GBA T O AR
(3 AEi3b)As

Ph

[AuCI(PPh3 ] (10 mol%)
AgOTf (20 mol%)
—_—
OO
o) ~o

Ph
66 67 68

Sch&fCyklizace cyklopropylového enynu za vzni

El AT OET OA1 AEOE Gehypu 68 U &A WEEEUDIAIABAOT DUT EAAT T OL A
zabGpOT i 17T OOE AEEOUIAIUp Al DE IDIODI ADO2e1A(3REA | A
37776 UT EET i AEAUEI TorAwU8 U8 rEvUTH G AOH AUOARA HOIUIOAERL A E

T p UETBDOIjA LA @hahtiGselektivitou,a to UGAERG OIUAO OAIT EimezZDUAUIT Al
A E E Gligahdem ari Of OO biGdotentbmA R EAI APDPAT UA EOOEODS

 [AU2Clo{u-(R.R)-Pr-DUPHOS}]

N (5 mol%), L*AL LAl
0,
AgNTf, (5 mol%) R R
(77-96 %) Ph Ph
// ee = 34-70 %
69 70

Ph
Sch&mEnanti osel ektivni pLiprava bicyklookt

$Al Hp DGp ELRAyNoljUEIABNEAA D OT DAEDORT pDGIDBBAAOTE
A A O ErdIOTR (3 A Ei3B)As

OH
HO [AuCI(PPhs)] (1 mol%)
— Ph AgOTf (1 mol%)
Ph
(96 %) Ph Ph
Ph Ph
71 72

Sch&fVyuRiti ewdniviymacézd, &erivatu fenol
Alkynylcyklopropany 7Z3AUET EUOEBAI BAT OURBE M (EADIBRHLAT jj
1

R R2 R? R’ R2
"~ [AuCl(JohnPhos)] (2 mol%) . =
AgOTf (2,2 mol%)
2 ®’ [AuL] — +
R (47-88 %)
74a 74b

73

Sch&wNeobvykl al kykyiepkkeopropanh
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Uvod

1.3.1.6 3-Ketoestery jakoma s k o v aengny 1 , 5
Enoly s I T BOT PAOCUI T 015l CAG RO WME A OT AOnA00 ij
vbGp OT I T-EAOEI| Wpdskgddvad éstery typu cyklopentenij 76 T AAT AEAUEI EAEI

produkty 77 (3 A E i 4D)A°
000t
SRel

o O OH O [AUCI(PPh3)] (1 mol%)
76, R = Me, (90 %)

AgOTf (1 mol%)

OEt = X OEt
R __r nebo
— — COOMe
75 (0] R
H

77, R=1, (93 %)
Sché&mRozdi |l né pr odhkettoye ptlanbstcAkkal tiazlayczidat or u

1.317Substituované propargylal koholy jako
. UOI AAGEpAD ¢ U000 cykifathA {,5-enyD-GaiE | dodabup énp

DOT DPAOCUI Al ET Bl+IUIOOip EOC OE OOA IDABRI UOON T ERDIFDE: ADO p

ATUTT GABPRUARANE]I EUAAA QOhklebGAOIT SUIANGAOCOEPHET A 1 LA

OACET OA1 AEOEOEOO OAAEAA TAAT 1TijLA RBAox@apAUl A OOAI

apod.).

41). 82 8 5 UAOGAT p HAOOER OIAA p-éntiomechEn3@dnOd UO1 AAT T O

AAEUAOMOODHABOT O OUBLEE | D GO G)-isomaganadifiud

R"  [AuCI(PPhs)] (2,5 mol%) R

AgOTf (2,5 mol%)
(az 69 %) O@\
OH X R?

2
R < oH

78 79 (+)-isofregenedol

Sc h @éhiCyklizace ny palinpLipravé isofregenedol u

Allylace propargylaldehydu na enynol82 sT U O AdKlizadpa dehydratadza vzniku
AAOCEOU OI83EAGP Em@MA AAT T OE AOA R B Haled BTAIE i 4R)As

1 —_—
R T\\ L OH R1
O [Au(PPh3)]OTf (3 mol%) R —
+ - —_—
R2 (78-90 %)
R2 R2
82 83

SiMe,

SchérRfandemovkhatebhkzcewsaynat é¢tateeri vath benzenu
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Uvod

Hashmipopsal vroce 2009 cyklizaci furyli O L gkdpargylalkohol B4, substituovanl. A E
TA DPOI PAOCUIVBEGEP Ol OAIERDEA VVAODHOOHET HUPBERABRA |
benzofurany 85 (3 AE i 43)A D GEezRdsubstitice AT AEUUDPAGGAT p A£OOAT T

cyklu (viz 3 A E i 4l) A

N\ on

Mo [AUNTE)PPhS] 2 mol%) @
B (a2 56 %) 0 R?

170
R 84 85

Sché&dfHashmi ho pLiprava kBehpbhurann z proparg

. AOOLAT L 1 ANEANT ECOOl &R A1 OEA Ada 1 INLEIOEOALORAO W A
tOT ET U OAUAA 1TijLA ALO AOA&dndddig-mecharasmerd OAT EGIUI O
DAE AAT U1l £AOQAAATOL# EOBBQOAT T OLTI OEI pEAT UA OUT |
rekaceOAAT OAp EA OUI (e, ARD S AOOAA @U @ehtah),[sdu EAOT T «
UGAE ISk EUIAMOO

\ [AU] atak
c3 uhlikem [Au] J
R'— — R ] R
\ 6-endo-di R? o) R? o 2
| J 0"® OH OH R
a
R2 = H, atak C2 uhlikem
5-endo-dig

@ [Au] [Au]
| W_d M@ — Oﬁ@
=0 OH 2 0

Sc h é@4RR 0 z driiethanismu cyklizace vedoudkz | i € nym produknm

O0GpPpEIT AAAT UIOMN@ILIEEDp E Aompletul @i AT AEOGEOT p AUEI
DOI DAOCUI ARG UGBAE] (BLAAEE 45)y%7e0 - 1 LT WADK O Aij AUEI EUAA/
uOARAEOT OOOOEOOO PIPOUTT OpAA j T-dnynOU58iyd Up 1 UC
nebo, vVOOAAAPGh DAAIRGT AT UT gh OOApL OLOI AATL DBOT A

OOAOOEOOARK E GA-BBPycykizace, oevGAT p hE OBDEAOOT UEG A 1 b O]
OUAOGUEID ABID TEAJIT 4 A WO A 18I s dxykio[2 DifhéxenddT O & UOO0OD

OAC __ [AUCIIPR)] (2 mol%)

Ag[BF 4] (2 mol%)
(86 %) = [ Au<]3 Bu

|
Bu |
86

Bu
\ \ /
-— _— O -
©) N (e}
AcO AcO® [Au]
¢ Bu ¢ Bu [Au] / Bu /
87

S ¢ h émfb-Bxodigeyklizace porpargyat 4t ovych enynn

Z
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Uvod

3UT O0i UA AEAUEI EAGILEAED OQO A0 E&Q oA IAICET IGILIET é E

AOOAOE E£EEI AoﬂoDGéDOAQDU@@@\}EA\EJ El EAE8 AL EEIAG A Gp
kombinace [AuCI(PPIs)]/Ag[SbR] é E € E O QB8 B E i 46)&%1

[AuCI(PPh3)[/Ag[SbFg]

OR’ (2 mol%)
X _nebo AuCl; (10 mol%) nebo .
R2 é pro acetat: nasledné TR

88 K2CO3, CH5OH 89a, R' = H 89b, R' =

Sché&eRBi cykl iplkiépkatveomg propargylovych enynhn
0 E O A0 idoteruje na tricyklus UA  OT O¢é A OTAIO O R B ®2a) nebo
prostou cyklE UA@KL) (3 AEi KA. Selektivitu reakce | UA T O1 EOT EO bT OLE
EAOQOAIT UU (OO/A@ Rti). Tato cyklizace AUT A AT GOT AUOLEOA DPOI OuUl
i Mkbebolus2 93

_OPiy IAUCI(PPhS)] (5 mol%) OPiv
Ag[SbF] (5 mol%) - on
vl
| | OPlv B

90 91a, (43 %) 91b, (23 %) /\
(-)-kubebol

SchémvVyuRiti cykl i zacsey miifgbebolgy!| ovych enynhn v
Studiem AT UT ®A ij O Olval GagdsA A E €hArékierizoval AUET EUABE AT UT jj
vedi ORQT Ul ATEEQGILACERIEUI EAAT AUBIAI BAEIAQAT ijiir c8p8TTYEAQDA
94 (3 AE i4B)As 95

R2
R1-O [AL'JACI[(BPEPF2 (2 rlrl/ol% R2 R3 //Ph
3 mo
// / R 9IBF4l( °) - nebo "
R
R Ph
92 94

SchésfRRozmanité produkty cyklizace hydroxyenynt
. A OLHA Ui pTACT OU pDUBEREE AARGDBOHIGp OUET EODED
EAOQET 1 @ateOsi AIEAT T Lal T @& O£ EsC AIOARIAT LT  #niy@AET DGA
zavzniku E UA OT A 66%3 A E ijab)Ae

AcO. X [Au(tBuXPhos)(NTf,)] AcC, [AuL]
(1 mol%)
P (87 %) ﬁ‘ ﬁ \tI:

95

SchéaPLiprava hydroazulenn pomoci cyklizace propa
Benzanulace 3alkoxy-1,5A1T UB7jAUT A PTI DPOUT A O AEOOAOOEOOI OAT L
vbGpOT I 1T1T OOE AITEAENIT ADOA N IpENAE i5d® 1) AIOADI ARAEUO
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Uvod

6-endodig-cyklizace98EA OOAAEI EUITNOAUAT BAAI 1T A EDEWA@H GG\ OT 1 ET

HOABAUIED T POT PATT O ET EOOEO 1 OEI AT £ZE1 T p éUOOEAD

RO OR* ort N
Aut/Ag* [Au] QA

/ R2 _—

72/ NuH (2-10 ekv.) o 2 » i
R‘1 R3 R3 R3

97 98 99
R', R? = aryl
R3 = H, alkyl
Sc h &bfsBenzanulace | k o x ynednsylnend sy m at akem nukl eofilu

$01I EEOU O©EELOBRARBO Adykizaci/ bebartilad D OT DAOCULAOOA Oij
sbenzylovou skupinoubyla O1 A AT sRupiholt Gevorgyana(3 AE i 51)&. 91 OUDPEAE L
i AAREAT EOI 6O OAABAEO OPODEREDU OAUAUT BOIGALI Ol @
DGAOI UEDO A3AGRITHWHDODp BRAEBEIOROTI AUEI ENABAT AITTGEU
AAOCEDLOU

1 p2 R R’ ]

7 Au(PPh3)]OTf R? R’
oxo [Au(PPh3)] © R2

(10 mol%) OO

[Au]

50-94 %
f ( °) 0XO0 1
R3 R3 R3
100 L 100a _ 101

X = CMe, P(OEt),
Sché&hCyklizacel/ benzandVv ajciet pw brpiagrgyaykeiashern s

HashmiOA O Oi | OBIOWIATEIAIN ILAEGI PAOCUI | popsah &yklizAck OE O U O j
4-siyloxy-4-EOOUT 183 BAT GUT EEO  AGKI(UA EEEDMI 1 + 1 p &l OL |

ET OAOI AAEUOAI10EA BOEOI EVEDPOVAPEU A@PAT UA EOOE

[Au(IPr)(NTf,)] / RS
(2 mol%) R1
P o [AuL]
iPr
DCM TBSO

OTBS
103 104

Sch&Cyklizace homopropargylovych enynn za vzr
LUDGEDOAOEI OOAOIOEBIOD @AIN Ti | AHIGdAQIED EWAAP AOOA
EI i T POl PAOGUI T OAEDI @O6AQI AEDOT OAOGMIELSBE® OAT T Oi
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Uvod

R1
R N R? 4 5 R2
X, o [Au(PhsP)OTf R R R
OH R® BF3E,0 g4 Z R (5 mol%) \ SR
+ —_— \ | || —— 0
(0] 5
R* R
@ R3 R?
RS 105

Sché&PLiprava substituovanych fulvenn
UOA A ERdnynij 106 AE OUT fdrctbdtdxykarbonylovou skupinouh E OAOi1 OAAT O
kPGhp DAAOEOUO DI -AdMdolulE@ODAIEP UA DI dEBUIK®DBD T 6éAO00
EAET  Bol roMedfiup 3 AET B4 - AEp | AOT OOrpton BRAOAM OBp Ap

terccAOOUIT T OisT AEOBBIAP b O Aidciuje protoiéadraci O Op

OBoc °
RS - _R? [AuCiJohnPhos)] 2 mol%) g3 O—f
| Ag[SbFg] (2 mol%) W0
| | R 14 piikladu QRZ
R4 R "
106 107

Sché&slast chr ajako oukleofiigkluip i ayfle Iniy nanc i

/ AAT AT # Drédkok flBlednij sEAOAAT UOT O1 O B ABABHEOOAD
(TTTDPOT PAOCIDBHDDAT HEAPICH I 11T OOBiT ERA O Edalabéndod O
dig-cyklizaci na meziprodukt 100h DGEé Al L Ol O &tlkd karbokdtibonAiE UUp E
EAOAA buskupitduauzA OGAT p BeAOMETIBIEBAUET T Oi(R0) £ OOED

AcO R2 2R3
N\_R2 [Au(JohnPhos)(NTH,)] R'S AcQ R R
R (1 mol%) AcO,, — o
e (a2 78 %) N~ O _ )k Nko
3 )
N/[< C R 3
g3 O [Au] R
108 109 110

Sch&sRCy k| i z a cvenikacykipperieiadd ox azi nn
VD Gp DAA bsteu &1 ERROIEAREO OAEéT pEI EOT EO DPGEAUT AQ

methanol nebovoda)AT AEUD AR TRAT i AAEAE T A QIR2REEAEpAp EAOATE
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Uvod

AcO Ph
X
. Ph [Au(tBu-XPhos)(NTfy] 0
(1 mol%)
CH30H
~ (98 %) ~
111
S ¢ h &erRB-Endodigeyklizackh o mopr opar gylasv yeadm oais taglri't is met hanol t
15E UT T 6L 11T O0EO DOBAE AIRMHOGAESi®OAOL AUEI EUT
ET 11T DOI DA Oapy13izévznikhakérboxycyklohexal4-AEAT T OL AEI140000EOC

UA Di OL Hdd(pyridinE2karboky@OT qUT AGEOI . Ei | bl Agd

o
15 | N
5 10 mol%) bz (@)
N
S Ar 64 86 %) _Au—0O

cl-A
cl

14 115

Sché&nmCykl i zace homoproylalrglyd wardicehn ®wé egthr nkat ur vy

1.3.1.8 Allenyny

| ¢ EDRET AERSehyly vDOAOiT I O1 1T OA Oi UOI Oh ORAEARAT A b
1 UGAME i UO T DIOCKDIODIEOCOOT p O U BBend®d@yicyklidaéedr) 180 EHUOA G Eip A p
AAOKEéT 1T AAT AEAU&FeRdddigicykiaaé MUOEDUH OnAEOT 1 UOAI
OAET AUEIT BEBIN éA ppEXEARMEPNADT. A AT

0001 pi  bGEibdighykliizacepje reakcearylAl 1 AT16TipGp OT I 1T 1T OOE
[Au(PPhs)][SbFR] za vznikupolycyklicki struktury 117 (3 A E 15B)A07. 108

R3 R3
[Au(PPhs)][SbF¢] R*
» R* (5 mol%) O
. (26-81%) Q
-
116 117

Sché&dfAryl al |l enyengadigtcykk y tzwajciicit ré6 cykl y
$AMABGD BT A AA Odiddidace B OT DA OC Udlishydil AIB vDGp OT 1 11 OOE
EAATTITAT VT ET 1 O#1 1 A&é vzriko bidyklof3A.Diekahonu ! 119# |
(3AET5949 0 GEI OLEOp HisBIAAO TGEAQATA ABDT UT OT OUT A Al
Al 1 A BAPBEOILAddkemEUAOT gUI T Oi OEODPET U8
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Uvod

. / AuCl (2 mol%)
nebo AuCls (2 mol%) 4
— (45-58 %) "”\
HO o— 0 O—
118 119
Sch&wsSynt éza bicyklohexanonu pomoci cyklizace a

#1  OAAIOQIEN Tpdig Ubuj OT A OUA GG AIAE Udleih BADF
poskytujie O1 AAAT  jOBAUAES AfpU A ARpU E R | AvdiggRfiokau strukturu 121
(3 A £ 1 6D)Aw0

CHO
N AuCl; (3 mol%) TBSQ
(69 %)

OTBS

Sch@&mAl dehydi sk padltlgecrnyyknl ivck é struktury

. AT A OUdxddlg-cyklizaceAl 1 A28 AYT A D HdKed b fostem(3 AET | A

61)1116 UT EET 7T 1 UOEU AAT A@AbydT DAE DBIkSERERAICAEDA GO
Al 1 A$nedubge OOT OAT T & OAOI ET UITp OOTETT O OAUAT O8

R
_/_R [Aus(PPh3)3(115-Ol[BF ]

’—R (1-5 mol%) R! N
2
R — (64-99 %) R2 &
R3 8 pfikladu R3

122 123

SchéhRDendral eni ckéewmdigcykt uzpcvzai kkeadydn
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Uvod

1.3.2 3-Oxal,5enyny

Vi E O A OQ@DGidlakce popargyl(vinyl)etherij (3-oxa-1,5-enynij) 1 UA  OT UARAT E
nacyklizace a, mnohem é A O OB,B&ipmatropl P GA OI PEIUBBAOCUIT T OL #1 AE
DGAOIOE EOCOAOAOOGIALAUL BAB O0AET E A EISautyMAORARAT jijco
DGAOQ/jaudhaloghEL Al 1 Ul EAEi 1 O #BAEORAOIOGTI GAOT NIEIOA
mohou AUNBGp OT IAU-E DOE T UdyKiVatBiexodig-mechanismemza vzniku
DAOEél AT 1L AE AUEI jj

propargylovy Claisentv pfesmyk Claisen(iv pfesmyk
0 [3,3] Ox
’ @) 3,3 (@)
| —— \\j ] [3,3] oS
I - x
Sché&nSrovnani propargylového Claisenova plLesmyk

Tostte OOWA AT DAOCUI Tij@RG A BEEIART UL DOT ApEU DPGAO
AUE]I EAEL 1 @1 EAOCAAISEI \BGpOI OA OIOOAE UGOET AT £EIT T p

HAOOEeéIl ATT L AUEIkeQabto QIOAAFAEUOONDORAOOT AT i AEE!L
Vi DAéT i1 DBEpPiktdiatAl 1 AT EAE126hA 1 ABAVEBNIAE UAAD O1 EOAI
poskytuie £O0OAT 1T O1 12A R G E OaB)dw) 114
RZ O 2 +
\l " R O\ - O\
5 - . 27X,
l R M7 R? R R3
R'I R1 R1
124 125 126
l NuH l
R2 _O._ _N
u (@) \ R3
N
NN
R3
R R? R
127 128

Sché&Oxokarbeni ovy i nter mevdyklizatidjah3ean yknlni Eovy mezi p
Propargyl(vinyl)ethery 129 OOApBRGp OT I T 1T OOE Ul AOT i EI EAOQAI
#1 AEOAT T On DPGAOI UBDsvysdkou@nahtisEldktivitol B A E ij6i4)As
*AET EAOADOUBUOEAADAT L EIl[AwPPhg AD)[BR)A
0 Xxg1ps 1- [Au3(PPh3)3(nz-Ol[BF4] (1 mol%) H, HO

DCM, rt Ph=—x., OTIPS

2. NaBH,4, CH30H, rt

N-CaHo (81 %), dr>20:1, 66 =94 % n-C4Ho
129 130

Sché4Cl ai sennv propaogwurgyy (piLeymykethernmn

Ph %
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Uvod

VD Gp OT ijddiotd@Kvivalentu vody pak reakceAT Al T CEREI3ABOT ApEU
zaOUT EEO DUOAT T @32E(B ABABERIWODTI 1 AEOI A DBGpOIT I T A O
EUAOT gUI T OU Oradpakkelviiku ODIEOE IBANEATOI U1 1T p AKNEAp EUAOI
skupinyzOA AT AEAp ki oGCEADBAAET Ous ET OAOI AAEUO

RZ_O [Aus(PPh3)s(us-OlBF4] R2 _O_ _OH
T ] (1 mol%) -

N
H,O (1 ekv.),
dioxan R’
131a (60-95 %) 132
[Aus(PPh3)s(ua-Ol[BF 4] 7., />
(1 mol%)
dioxan
(51 %) OAc
131b 133

SchésRCy k|l i zawpei enmnosza warkilkew fdiltuydr opyr anmn
SubsE O OT OAT iDGEOOADBEOE BAEIEOT V® GO DA Exbripdxd Elata
sfosfal T OL | i 80BIOEAUTA a-B)L liganderd (3 AET i68).115 | AEAp
propargylalkoholu na alkynO UT E Eedynp3div EOAOLDPGAOI BEDEA3] A EAOI T
EAET L AUE I0REA A OGRUERGECES (O AT I

[Au(Ta-H)(Xphos)]OTf

\\ (1 mol%), R
o/K

R cu(oT), (0,5 mol%)
oH (@298 %)
az % 1 _'_'
R1\ R \ .

R? 134 135 136
20 prikladu

Sch&RSubstituované f ur anadcepjlelcaydpom dukty kaskadové

#iAEOATijC’) DGAOIUE EAE'I'y EQA C)éfﬂl'EEIE"”OD@ISIEéTQ)

PbGpOii1T1 00 ®6AO©E06A|00 2
o R At R ¥
u u 2
e Ry s R
Rz\"‘w s R
R2 R1
137 138

S ¢ h émfEnynys cyklopropylem jakobstituententto j n ép ovsakzyptyuj i ci deri vaty cykl ope

oAz~

AT AOGUET LT DGBET AABAA EBAORIMASECRIT AICE IOAITITIO & UOOE 2
(ETETT Ul AOT1BoR3 A Eil)ABloxd15enynjevOi | O1  8G pdme AN p
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Uvod

\T 1 7 O EI4oh E EORAD L DG PAD i IAWkad@IEu [3,3DGAOI WED

ET A
T UOI1 AyMikatiallenu1411T A AAOEOUO AA4201 PUOOIT T EUET O

R2
R2
RY Au* Ho)\
" [Au(CHCN)(IPr)|[SbFe] g3 ox
- O e
Ns 13’; N
H 140
l [3,3]-pFesmyk
0 0
R1
s AU R g
N (az 84 %) N
R2 RZJ'
142 141

Sché&sfKaskadova reakce pLi pLipravé benzopyr
shi BT DOAI E DOF WAIOGHUTAEAT ij O a eykdiZa@iADDT T OAT LAE
propargyl(vinyh)A O E A1@3j bij OT AAT p i T AbzBlO it EET EAOAT UUUOI
(TA-AU)UA OUT EEO OADDAAMEFEARAIBDME

Z>0
OH
P XN 1. TA-Au (3 mol%) HN-N
7 | R __bcm.r . O. N*-AuPPhs
2. Na[BH,] O A\ TiO"
\ r
g Ph TA-Au
143 144

Sch&IRvy uRi ti tkomplexplLbvébakdluch propargyl (vinyl)
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Uvod

1.3.2.13-Oxa-1,5enyny se | e k t raoknooev pdskapinou
Skupina 3oxa-1,5AT UT A1 A EOOT 11T On shbEtiudni® i(eSterp keton,

trifluormethyl) jezE1 AAEOEA DBGpPOAOU TAUEAIE AEAEANH AAGrDEADESD 6 | E
OOAOOEOOAAR OEIT ATLAE OAAEéT p AeBynyAiULIN EINAE QA OKAOAT U
furanu (A, B), pyranu (C, D), dihydropyridinu (EQq é E BFUB®DE I70A j

R3

0
U
Pg R EWG R3

R3 R 0 0

N | |

N\ A3, 114 R2 \
RQ_S;EEWG EWG

R2 o_ _R®
F115 \[
Il EWG

/ R'
Pg 117, 118

E

D61 R2 (e} Nu

Sch&wPlLehl ed moRnych -hFend uwkitrmmo vcdy pta & skmpino¥? o x a

* AET bpleedil pOKohvérze 3oxa1,5A1 U141 A AAOEOUWBEEEOALDHOA
AE OE OOimdchanismmemb GAO 1 AT UI EAOAT T Ul BAEiTMADIEWDOT AOEOU
EAOAIT UUUOIEA®AEU [AIPOI)] vkombinaci sAglBR]Ih EOAOL OUEAUT OAT ¢
OL Of LT kambinateAQU O L. E (5pH] ¢ EgDTI3 OAEDL AEARBPYEI DI UAREE E
3AEQI A (AT U OUNMEMEAFOA T ETO  E A ONdhkterddyloRL © O
karbenem.20 Kirschovaskupinapozorovalanaopakvznik AAOE OU Oij PDUOAT Oh AOHAE
EAOQAI 1(oedhanistem 6endotrig AUET EUAAA AT T AT UI EACAT T UIT O1 EI
OAOCOT I ACEUAAI TAMIAI BEMOTPRUET EUAAD

[AUCI(PPhy)] 2 mol%)  R' O o
O)\/U\Y AGIBF,] (2 mol%) y | )—R!
> — > R2
(72-99 %)
\RZ 16 prikladd 7 R? g
145 146

Sc h ghiCyklizac8oxel,5e ny m'h ek t r o n oivné saukbcsetpittourennt e m

. AEpi AOT O ADI sfakyl(Enylfethdij 1IE7WA EORA®I T OLEI U BDOT DHGpbH
P U O 0148, ipopsal Kirsch @ A B 72)1221 0 OO 180G AO indJdllenje,T A OT UApT T A
DGAAARAI i EET EGPDGAAODT AAT A OUOHI & AibEpAbsA | ET
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Uvod

Ul AGT i EI E dykiZzati v dA) OOAOOEOOT ORI QL EBDUOOODABEET p DI
DGAEOABRBDODEUOOEDP AAOEGUOBU RMHERQOGAHE IBAMOEGEDODET A
zkoumalareaktivitu 1,51 @1 ATUA jEAOQOAT L UUmjAMy,ICH, [Fd, PA).#] OU |

1) Ag[SbFg] (5 mol%)

1 3
O R 2) R3-NH, R
\[ 3) [AUCI(PPhs)] (5 mol%) AN
I COOEt - JlL )R
(31-90 %) R2
R? 23 pfikladu COOEt
147 148

Scma@2RPLi prava substkiytsddwkamyat pyr5roln z
£EAOCOEET AT T AAOEOUOU DGEDhdAIOE ARGEDIOADAA A
- AOT OBj OpAA OEU EAPEOIT A p81 Q8
30AO00ECnIAUA OUOLPO E DHOT  OQ@IAGEH W3s REEUAOT E
Propargyl(vinyl)ethery 149 QU O ®IT G 1 AEOAT T VBRGpBOGAQITWDEOE Al ET O
150h E OAweterl AUEAEUAAp BIOOEOAOEA AAOEOWSL. AEEUAOI P

1) AuCI (5 mol%)

RO 2) R3NH, R® R’
\IL 3) p-TsOH (20 mol%) HN—\ N\
> R! COOR — R COOR
COOR - .
. (55-89 %)
R? R?2 R?
149 150 151

R'= H, alkyl, aryl; R2 = alkyl, aryl, RS = alkyl, aryl
Sch&3PLiprava subst it ukoyvsal niykeahh ydeihh yld,r5o pyr i di nn
Propargyl(vinyl)ethery sAT AEQOT 11 Op AQAEQBBPOORTT O T A #c¢ C
enynul52 D1 OEUDGE P ikdtibnOOBIAE IEOOAT T Oi 158 BDEVOAOUAAAT A
UT UT LAE OEEIAeDABDABRNA UOLHAT OUTCEAEABHOUADEAE
| -ketoestery 154 nebo,vD Gp OT 1 11100 GFA 1 £1AZ, cyldpéhieny 553 AET | A
74).126

COOCH, [AUCI(PPh3)] O\[COOCH3 [AuCI(PPhs)]

o | AgISbFy] Ag[SbFg] —.:§_/<o
) I R DCM, At
R ; R COOCH;

153 152 154

[AuCI(PPh;;)]J LEP

Ag[SbFe]
CF3._CF;
O+ COOCH; h
| . ° OH
R p<COOCH3
R
155

Sc h @4Rvariabilitav e a k t i v iotx&y agkupjipicdriacAgkd as ali yzat or n
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Uvod

1.3.2.23-Oxa-1,5enynyvs y ntpélzier odni ch | atek a jejich
Vi EOAOAOOGA TijLAT A TAEPO TAEII Giy)DCEAARAjDOEOL E

DPGpDOAOA DBGpOIT Al p AE U OlEsBukyiviarbetij SPGB0 IMIAGIGA EOA O
vOT OUI T gindexaniydniu B(3 A E i 76) A7

(1 mol%)
(84 %)

// OTBS [Auy(PPh3)s(13-O)I[BF 4] \

o)

indoxamycin B

Sc h @sRSaucMar bet nyi mpilLeisarwakny z,vadm§lmn k osnphted&zen i ndoxamycir

$A‘II3||o|' D@milédeﬁv@léli OTL’JA DGpO'I'ATpAIEIwydrbat"W@ak)E EA AUEI

76) 128

COOCH; COOCH;
[Au(CH3;CN)(JohnPhos)][SbF¢]
// (1 mol%) - A
BFf O (81 %) BF O
BnQ BnQ
CoHi14
157 158 berkelova kyselina

Sc h éHydroarylack5e ny ph i wravé prekurzoru berkelové kysel
LT AT T QiglBil PENFOMEAIWEUOOEP EOI AOET ipidainelid AOEOUOUN
(BAEiTINAe AAT AT A AUI U fakktinGA @dlgdraddli U E

(0] (0] (0]
///J\o [Au(CH3CN)(JohnPhos)][SbFg] | (6} (¢} (0] OH
(5 mol%) | |
OH 0
) 72 % )

~0 (0] ( 2 ~o (6] OH 0O

O 2N 0oL O

159 pimpinellin fraxetin (*)-purpurasol

Sch&nmCyklizace arylpropiolatnmn za vzniku pLirodni

Aperace a Vedolaopsali spirocyklizaciaryl-A1 E UT1600004] OUT EEO GBEOI 1 AEOI 1
OA OUOTELAE3SARIOmNAP SEOTI 11T T 6KDPABDA EUAOT T UOEAE
demethylaci OPE OT AUET EAET EQUIT EIE OdndidA A BE B@2OAP 160.00
VDbGpPAARKh LA AGITAAARAA BAOABGOERA PN AAQETITTAAO
A A OE 68.6wW32 Vzhledem kOAT Ei 1 O OLUT AT 6 ORAEOT AT AIT C DG
DGpDOAOA EOI AOET T OLAE AAOEWHBO DI POUT A E O AAI Ap
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Uvod

0 [AUCI(PPh3)] (5 mol%) [AUCI(PPhs)] (5 mol%)
A\ _ AgOTf (5 mol%) AgOTf (5 mol%) MeO X
o) DCE, H,0 \©\
0" Yo

o
161 162

Sch&efvl iv reakénich patthynektma cyklizace ar
OGpDBADAOCET T OL AB 1 AA ®E GWb@iEMa ZOdngen(3 A E i 70)A3
1 AOAI AEOCE®GB GAT LI gEIAUVIOUIN-oBlen0BAET BOI AAT i Al E
pyridinu a vzniku oxochromaru 164. $ A1 Hp AUEI EUAAA £EAT Ul POl PAO
AAOEOUOI by Al UAN T GBKiipthéli Tahgate
[Au(Mey-t-Bu-XPhos)(NTf,)] (5 mol%)
2,6-dibrompyridinium-N-oxid @)

(78 %) o
163 164

SchgwsSyntéza kumarinovych derivathn

: AEpI AOGU EA OAET AT AT T BE@AE A Oi UA Al OA&I EOI

R® [AUCI(PPhs)] (5 mol%) R3
| | AgOTf (5 mol%) . N X
31l N Rs_:
R3¢ 0., TfOH, DCE RO,
Ao P R (a2 92 %) 0% R
20 pikladu
165

Sch@&¥nal oga pikiapmawn&é® fvosfokumarinn
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Uvod

1.3.3 3-Azal,5enyny

$A1T AHp OAl ET GATOA GeH IEHADABERV TAAD OGH OT QCKAA EDE
chemii pozornost, jsoupropargyl(viny)aminyj AOOp EAOU AT MekilACEA AT Wl ij q
OO A O Aakkng jakEpro O1 A ®AEpP GAZAO5AT U ij OAE ®OIOOn IOIAREAA
U A E O1afid dcfkpizaci,b A @Ggmrgylamin 81 142

1.3.3.10ne-potreakcek at al yzované zl atem

Zlatoh 1 A E éoABOIOMEEtEpU €11, 01 T VAMAE O BHeaihaPAKABRTREAEUOT O
adiceaminu na karbonyl nebol OET AT £EI1 1 p AAER AA 1OV B0 BEpl 1 AQU B ARAACA
OUT EEl-engriu. phu

Abbiati vroce 2003 kondenzoval J E1 EAE E A AsbibpaigdiinemE A OT T U
zaEAOAT LUU DPGAAEBMMAuLdCu)Bi G AN -&Ell5enyny 166 T UOIAA A1
cyklizovaly na T ADT OpdkthoEEp APA AT UT OAT 7T HODRAOPOBOENBUBGEAET O
(3 AEi8i)A®

R? R!
Tﬁ NaAuCl,.2H,0 NR2 R R
(2,5 mol%) 1 1
. HN ~ R - (v%O/’)R N
az
/NH2 N+ N ° N~
-ir[Au]
166 167
15 prikladi

Sché&nmfKondenz a cppopakygammenisa snbue ¢ k| i zaci na derivaty pyridi
. U001 AAT A AUiroée 2008 P CALIEAGA AT U OUT Oi WhkaloimuGE BGp DOA
onychinu (3 A E 18R)A

NaAuCI4 2H20
. l (5 mol%) _KMnO,_
(50 %) aceton
o H,N (80 %)

onychin

Sch@&nSynt éza onjedthnakongebzeveyklitack at al yzované zI|l atem

Propargylaminy mohou O i réagovat sy -ketoestery za vznikuA T Ui6gh EDBBI EUOEDp
na2,5-dihydropyridin y 169 (3 A E i 8B)Ass

R* R*
HzN/\ , NaAucl, | R3 (Au] , R
R™ (5 mol%) R'o0C R3|.|--[Au] R'00C—Y X R
+ —R'00C—Y"
0 CHOH J 27N -
R'ooC R? k
R3 s 169

Sché&¥Di hydropyridiny plokeraesnérmsekvenci reakeci
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Uvod

1,6-Dihydropyridiny 173 OA D1 AA GE A A EPAGE BOOOMAFOE OOT OAT T ET B
170 smethyl-D OT PETI7URAA p O1 IEHAGEGH (AUCHRPR)] P G B4zal,5
enyny 172 jako meziprodukty (3 A E i 8#4)As

A AR ¢OOMe COOMe
N r [AuCI(PPhs)] COOMe
HN . \\ (1 mol%) l J/COOMe % |
\\ COOMe (az 90 %) A2 N A2 N
|
COOMe Ar1 Ar’
170 171 172 173

Sch&4RPLiprédivaydr é6pyr i di mivpalgdamikbadngtp r opa bt &t o
CyklizaceN-fAT Ul POIT PArgiu 1 AD Kdiij -dazGAEOEDP O BYACI AT OF
b1 b OWhangem vroce 2008 (3 AET1d5)47 + AOEUAT OWAGBOABDES Ap Al ODI
cyklizaci,vedia kb Gp DOAOR AAOEOUOH AEETT 1 ET j
R2

AuCls (5 mol%)
0 CuBr (30 mol%)

= H * NH, CH30H

175
15 piikladu

Sc h &xRCyklizacdlf eny | propargyl aminn za vzniku deriva
Natuto DPOUAE 1rdc®POIARYEOAOL T AATAT LI UPIij Ol AAiI DGE
strifluormethylovou skupinou 176 (3 A E i 86448 Vzhledem kOT | Oh L AovoAEET T 1 E
“““““““““““ E T AAT AT LAE O
OpAA ORAAAPEAE OEODPEIT 8

R »
[AUCI(PPhs)] (5 mol%),
H. AgOTF (5 mol%)
(a2 92 %) |
CFT N CFy N OR?

R2

176
13 pfikladd
Sch&eRDeri vaty chinolinu s trifluormethylovou sku
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Uvod

1.3.3.2Cyklizace 3azal,5eny n D

61 AOOT p  AadeFlJ5-& U B AR dvginou vazbou volnou nebo zabudovanou
doAOT I AOCEAET ET EOOEOQ POIEAMOFABMIEQADUBADAOAI EAOAI
(s fostl T OLd NHCligandy)8 0 GAOULT U éUOO DI PEOT OAT LAE OAAE

6-endodig-i AAEAT EOI Al h TEAITiTaA TA POOI pi DPGpEI AADO EA
OA TTEIT O UlLAéT A OijUTEOD

Echavarren popsal p [ i A UEN-EAAEIAROT b A Or¢ Uda A Vziiku ij
AEET T 1 RIAIOEXYWBIAE T 8NAL0T AEOEOAAEOAD OJ idtpleAdbO A U A U
diga 5endodig-A UE T E U A AykloptbpaAddh O & @iéyku 38 A T UOI AAT T O A@DPAT U
EOOEO OUT EEU ad&E EA Al LETD Q TARO® AbpdatE AOHIA EP @&pddAiT & AWHAEE

dig-cyklizaci (cestab).

0 J| [Au(CchN( ;(Jmoglrl/P)hos)][SbFe] e @\: 1 :_[ AuL [AuL]
0 J O—<: ;2
N \©\ a / N

Ts N Ts

177 178
P
/Om /Om%uu
NT (79% N
Ts ( )

179

Sch&mChinolinové derivatlyatwnzrhiok ké@tay klziazoaciu pomoci
"TTUOUI AO POTEUUAI R LA OOAOOEOOAA T A OAOIETUII
EAOAT UUUOT OO0 P praddkty irdakcel (®AEOBPE VDGp PAARA AUEI EUAA/
ET AAT BObyijvbGpOT i 11 OOE EAOQEI T OI Oi ET ETIPI Agd Ul AC
6-endodig-cyklizace 181. Pokud bylnaopakB| OLEO EAOAT UUODODOh EADART T Oi
nejprve KOOT @naldggAl 1 AT T ONRIVAOOD Qe-hidrdceET AO A AL 1T UOI AAT
k cyklizacinaE U1 | B-jodchinoliny 183.Analogickybylab O A1 E EGUI @WNADT | AT jj
185 zjodpropargylA OU 1 ABER O ij

R

R
. r
Ts - [Au{P(2,4-tBuCgH30)3}I[BF 4] TS N [Au(IPr)(NTf,)] Ts N Ts N

R
N K(.4[AU] _
~ ! N I |

|
181 180 182 183

0 [Au(IPT)(NT,)]
|ﬁ (3 mol%)
R —_—

(a2 97 %) P R
| 184 185

Sch&sRegi osel ektivita pLipravy jodchinolinu ovlivnén
01 1 1T Apyklizace 1,5AT UT jEAOQAT UUT OAT i DPGHED QOBE I
z N-propargylaminochinonij 186 A A O E Gakb@nirachinonu 187 (3 AE T 89154
OGpPEI AAAT OUOKEWPOITAIADT AEA A QG GUEAJELIUA NEs@BIigT p 1 UOEU

54



Uvod

(induktor apoptéU

pyrido[4,3,2-mn]akridin -8-ony (I AD G 8

(0] .
R! J|
X
- N
0 H
186
R3

Sch&uNpropargyl aminochinony

- AEpI AOi

Of UHOMn DAIT

sal EUT T OT O

/%Ar
R-N

u O

[AuCI(PPh3)] (10 mol%)
Ag[SbFg] (10 mol%)

(52-95 %)

)

kleistofolin
(60 %)

RZ R

AUADPET T Oi

Raffed 191h

AuCl
(20 mol%)

_— =

EOAOL

EAOAET 1)l DOAEA BN 6 OGHIA |
EOI YapykidopyEnidbry B88 155 156

0O R,
R R1
\\ AN X
De®
o]

isoascididemin

(83 %)
(0]
N)J\N/R4
(ai 93 %) R3 X A Ph
R? R
188

AUi U bDGE

z6ykhavéycpkbli pgetkyakbt int

AR OB OIUADOCDARFWITEB EBOAAAT U
90).157 Qyklizacpkatalyzovanou zlatemsenejprve OU O O1 Gp EI E

é Uz& @hiku tykldbdef@defihu 192.

[AuCl(JohnPhos)] (3 mol%)
Ag[SbFg] (3 mol%)

(45-88 %)

.
[Au]
S==Ar
RN
RN COOR?
——Ar

Sc h ®@0RCyklizacg bé sy n'n S z a ddazdpriuu

T E190E AEAUEDOI
rdadujd | v& Arhyalu [2+2]cykloadice

[Au]
\ Ar

COOR?

N — Ar

190

[Au]
A Ar

COOR?
——Ar

cykl obut
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Uvod

Doposud bylyOOUA AT U D GlylkataAA UK T BAA £OOORAT 6 ET ET OP1T 01 O
doAOT | AGEAET ET.0 GRBIOAE &ErlckddBengniUvD OAOT I O1 1 OA 01 UOI
i ijLA AL O OKU DI AU B3 R &alkdGyijdinonu 194 (3 A E 19i1)Ass

OTIPS
[AuCI(PPhs)] (2 mol%)

=
N/\ Ag[SbFg] (2 mol %) o

o CH3OH N0
(80 %) “

193 194

Sch®nCyklizace dusikatych silylenolethern za vzn
VOi AA ¢mpn DGEDPOAOEIE 3AEOI A (AT UAxA Oi OEE
zpropargyl(viny)A OE A®p. D OT DPAOCUIT ADPSAVEEG pi QTijil T-EAOQE Irw GU O1
sligandem EAOAAT T Oi BIA E i082P20 Enyn ngprve izomeruje na Al 1 AT 1T OL
ET OAONFAEEAIGI ARARRT EU naDEDELIAAIET 7 192 AOAOT AUET U

o R? [AU(CH3CN)(IPF)][BF 4] 0o R? O ,
| l (5 mol%) R® Y R
Y . —
o e A N\ R
R1 X R3 R1 XH R X
195, 196 197

X =NTs, O
Sch@&@iHanzawova plLiprava substituovanych pyrrolmn
3 OA OOE OOA WAPyEdNU 199 D GE D Udnéka I/ roce 2008 (3 AE i 93A
N-alkenylalkynylamidy 198 AUE| EDGEQT 16 A EEl GNUCKPPE:)]/Ag[BF]
veOUHHAPpIT OL OBiiLEORAD R@D @PAA Ok/i AKDITATEDU DOUAA AUl A POAI
I x 1TAO DIl GAEDRA OLATDOAI Kbropiex & AEAE T @ EBib BIL iEl O£
ligandem.160

Tanaka: O [AUCI(PPhj)] (5 mol%) O
u 3 mo 0),
RI—
4‘/<N_R2 Ag[BF 4] (5 mol%) ried Ner?
/:< (34-91 %) —
R* RS R* R®
198a 199a
Wang: R* [Au(CH3CN)(JohnPhos)][SbFg] R
u 3 onn 0os 6
3_— 5 5
R—= <N‘§R (2,5-5 mol%) Ny N_<\R
_( S (43-99 %) _ 5
R? R R? R
198b 199b

Sc h @3RCyklizaca mi di ckychl5deyhmatdhWangganaky a
6LUT Al IOA@Gp D OOOA OE paZafi,5-AN UA 1ijE UMBBAMD Boii B Odbsal. B
AET OODp A 1 200 ARG OT 1 dijf WIOIEAE OUDIij 3RAEQOAINBUUOT Oif  j
$ijil AUGiODAAEADAE DI DEOT OATHAAE Al A REIAprofukt@A E A
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Uvod

DOT PAOCUI T O ET #1 AEOCAT T OEADGR OUUBGOEA AFANE T IOAT |
Pl OLEO HIABAIAAA O @& i0A HAUCHBNY JohnPhod][SbRIh AT AEUUD

kformU 1 T-¢gxocyklizaciavznkuOOA OOE OOT OAJ02.EOOPUODADOOGAR EAOAI
AALT i O EiiAEiAA(PPE)/AgBRIRD ODI édZorfietaci GlerE AE T E |

ET OAOI AAE hd Gazatrien 202 si UOI1 A f6h-éleRtrocyklizach za vzniku
dihydropyridinu 203.

R1
I 0 r
| I
A A 2
g L
) SO,R 4 SO,R*
R °N SO,R 2 2
I RZ N N
SOQR3 | éo R3
SO,R3 2
200 201
R1
[Au(CH3CN)JohnPhos)][SbFg] .,
(2 mol%) _ 74
(89-99 %) N SO,R*
/
R%0,S
201 202
R'I
[AuCI(PPh3)] (2 mol%
Ag[SbF¢] (5 mol%) J)j\/ fﬁ\/
(47-98 %) N7 SO,R* R? N SO,R*
SOZR3 SO,R3
203 204

Schéafvl i v katal yzat oviunynlai cpkryncbhd hs uclyfkol ni azmai cden

01 O1 AAT pi DGp El jA Acdyn 208 UEA GARAGERp AIpA D IADBYEBEAEp Al
zpropargylaminuh @1 A U BIAE BWIGH @i IAGTGGE EAN@Agandeny O 00
apyridinum-N-1 EAO 1T A AUAAEA Q@I(EREBA201 | 66 AT ET O

[AuCI(IMes)] (4 mol%)

F Ag[BF ] (4 mol%)
pyridinium-N-oxid (o)
N - F
R NN MsOH (1,2 ekv.) TN
Ts (99 %) s
205 206
S c h @5fCyklizace azaenynua bi cykl i ckou sl ouéeninu
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Uvod

1.34 15Enynysd al t i mi het eroat omy
0 Gp EIl Aykikdce enynu | AOA RO EEpGARAD p E hefedddidm je reakce
A1 1 U1 OE20DVPAG pEQl T lijlethaddluza vznikuOOA OOE O OT OAT i EI OAOOAE U/
208 (3AEi 96} : A D Gp Oferioll DGHE A Ueh £ A DB GIAGWNi© O D
AAUE]I EAET ET 2081 EAT UT OET AT O

ph TN gy [AU(BUP)CI (B mol%) o [AU(tBU3P)CI] (5 mol%) p,. OPh
TSITN AgIBF,] (5 mol%) Ph.l __ A 0 Ph.di"Bu
_ Si——nBu g[BF4] (5 mol%) ol
DCM, CH4OH ¢ DCM, PhOH Ph
OMe (82 %) — (50 %)
208 207 209
Sc h @efRZlatemk at al yzované reakce allylsilylalkynn

61 1 AEET ®GAOOUED! AlalUABE] U214 In& dkeriylsilan 211 D GE
DGp BOADOAAT pET Ajl Mdhf@inolidu © (BIAGE T F)iie4

OPh
Ph, [AuCI(PPhg)] (1 mol%) SiPh;
Si Ag[SbFg] (1 mol%) | ]

FZ J —_
= PhOH, DCE

OPMB (82 %) PMB
210 211 (-)-amfidinolid V

Sché@mP L es myk alslyynstifbargdinalidkwy nn v

58



Uvod

e

1.4 Cyklizace 1 ny s udovmatéi vvyzku
skupine

0001 p OADE IABGKABPAT WT AT AECOT T 1T Offi AEQmBRE O
- AOT OHT OUU ®AARIGE EAREA O Ok erogargyfviny)atkes/ j T A P1GEH
vDbGp OT | MOIGBAUE(TEP),5mol%eOOGp AOT i ORJSER] hebdRA§BRAO O E E
aOBEOEOLHA([ OB OEUOOEDP PUGAIARKIOB)ABEABOUBUUAU OATX
po aktivaci zlatem jeO O #akbd napadenadvojnou vazboujako nukleoflem A OUT EEU
I @1 EAOAAT ET 0213, EDDADI B ABIATR AOW aikigofilem zatvorby
produktu. 2 AAEAE EA 11T LT1 OO0E HOAnoinE BMEEHAHAGOIDH @ L EOp
AOHARAITAET T ELHpI OLOALEAIh jEQldi®IDEO@UIN i Ul A0 BA
DGE OOAAEI EUAAE EZAQPIyWOAEET EEET P HEDO AT AEI1 U
alkoholy (terc-butanol 7 cyklizace sOL Of 125 Ad a benzylalkoholz 77 %); poOL E Op
pyrrolidinu, benzerODEET 1 UOO ¢é E cyklikhbihewell® OHAE E

[AUCI(TFP)] (5 mol%)
Ag[BF,4] (5 mol%)
CH3OH (3 ekv.)
COOCH3 (98 %) COOCH;,

COOCH3

OCHj
CH3OH
212a 213 214a

trans/cis = 66/32
Sc h ®@%fRCyklizacedxal5e ny mh ekt r onovsu lmkicietpu omtndm dl e pr ace Mz
| DBOEI AT EUT OAT LI E DI Al pl BIAI Gij URRT TOOAGEHOABIOA.
OAOOAEUAOEAODAT EAATT ET OABOAL@GEKDGA EAGTTIOAD LI Gl I E (
(BAEIMMUEI EUAAA EIT FATIUITQIE AGGAAAEE TpObpii HT U T AAUT A8

[AUCI(TFP)] (5 mol%)
Ag[BF4] (5 mol%)
=Z CH5OH (3 ekv.)
e COOCH;,

DCM
COOCH3 (71 %) OCHg3

212b 214b
Sch&®wPLiprava stereoizomeru tetrasubstituovaneé
-AOT OBPRODOIDIBDOARIOU UEERMAAp BilAEMESU O

ZOL Ol AAE| ERAOIDMACED jed A0A EEAAN stibktituenty;] AOUT AT OOAOOEOO
00T ET U taOBA@PAAIQInT T O0Ppn ARBBRERIDIHRITU T A AOI ETi OAUA
nukleofilu. : AIEAIOTH  fyizace ©OT DAOCUI | Qs A L'qm'rmlomp ABOs
OEOOAeIIO@ELKUDAAEA@E@@MEMEUDD@E@IOAIL POl PAO
DGA@ivnl UOI AslekdAET EUAAp OUT EBI i ET EAOT AT 1T AT O

59



Uvod

[AUCITFP)] (5 mol%) <
Ag[BF 4] (5 mol%)
4 o i / COOCH;
rozpoustealo COOCH3

W/\COOCH3
R

215 217
R = Ph; DCM (58 %)
R = H; benzen (39 %)

Schd@eM&Por ovnan i-oxal,Bearkyt i v i M&svoustloevdék y YakKirschid® Tost eho

$AIl HPLBOOp DGEDOAOAT LAEADROOAGOAROUPUOARA] TAUBREL

DGAOIzBBROOE¢T AT T 7 ET ThA BOGAOELE EBAARA b BAUIBEEO ® @A Ap
101).
H o PTSA (4 ekv.) 0
S CHyOH (1ekv) [ .
© COOCH; toluen /
OCH,4 (az 62 %) COOCH;,
6 piikladu

Schédm&Kysel e katalyzovany plLesmyk pLipravenych dihydr

2 1 U A preathdologie cyklizace 1,541 UT ipush@uIlOAE AOAEOAROAI AOTI ETi O
naA OOp E A O Gr-gropdrgylangndA E O UzptpéAd - EBGHEAEQT BEOAOL AE
AAOCEQDI ¢ E T POEI Al EUAAA OAQIEE@H A B A EVDICEAIA pBALE AUIT L
#EAOGU ALOH OMA* AT TOOHEAS

6 LUEOCIUAAGIGAG) DBV E® UT Al LAE DQIsSSOOQUEADPET iDij UT LAE
AEOUT skubipBE A Qs TB,0VBS, Boc, COOMe, Ac, GRCF EAEEAE ditiUOTI AAT T O
nab Ol PEUA UOWT EEO 1 A OOA @OEaGudkcionalizaccA EO AAGTWETiiUT T p OOT E
vazby, PGAOULT i AOI | AGEAEAI( BL DDA GD Eph GRFo@Hou
cyklizaci (3 A E 11024

COOMe =
I R // COOMe 1
L 5 L —R, l COOMe
I}IH baze Sonogashirav N /ER
z (70-90%) coupling b 2
218 219 (50-70%) 220

Schdédm&Obecné schéma pLiprnaywyn substituovanych 1,5
OGEDOAGAYNA UL T UOI AATTMA A WBDIT BBIAAEPAP21AEEUAOT BDUC
pyridiny 2228 " Ul UET OT UT OIEODPAEARNEEMPUEICEOAEAU AT O
DGEDPOAOGAT LAE AAOEOUOI] DPUOEAET 08 -EEOHAE UEEOOEI |
T ADT Al i EAGpPA ADREIT OBROAB OT AOGEO OA AEIOQWA Allli ED BAEDUI
EAOAAIMBSAEOUT EAp OEOPET A EA OEIT AMEEAFRP| DQIOEBED H O/
UAOpI MEQUITAAp OEEGHERAIT® BDUOLG O BOI OUHHpPI OLOALAE
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Uvod

AEOUIT(@OMe)OA O& thodhil O1 . DPBAGE Eddikdi [ihydropyridinu na
tetrahydropyr EAET T O7 hARPBAUVBEEI T DOGEDPOAOEO UT Ui L 1A
antidepresiva paroxetinu223 (3 A E i 103\

R R
1
COOMe [AuCI(TFP)] [AUCI(TFP)]
=
ﬁ\/'[ AgIBF.] | COOMe|  agiBFg COOMe ﬁ\/[coowle
e
'}l Ra benzen /E benzen
MBS (az 99 %) N™ Ry
z
221 _— 220 Y = OM ‘ I, toluen 222
= e
DBU l (< 60 %) H, Pd/C YreiIL:BXOC
M CH3OH y(56%)
R4
- CO0Me MeOOC—N F
o
N Ry COOMe
222 293

SchdmM&PlLemeeoddol ogie pPbpsané Mi kubtkem
$UI A AUI A UET Oi UTAA EA EAJIAIAGRA 1 DAGEEGREONEEINA ARG U IPDO ip

vbil O1 Olpiademmi Héhzawy20 a Menonds2 (3 AET104.: A UEEHRHOAT LAE OL Ol
OOOUT Odkklidace prdpargylami T AEOUIT UQOij imididvAkaibp ADEEOHAE

DOT EUUATTRETLAM A T A ROGUG GEHFOREWEOT | EIAOGE T O1 O1 EI
[AUCKTFP)]/Ag[BFs] vbenzenu dihydropyridiny. VD Gp DPAARA  Haizé&wvE B F

Dl Al p1 Adomplex[A(CHCN(Ipr)][ BF:] a HFIFDCM) nacyklizaciO O A EA T AIEij h

AT A E U L&ﬁ(liza'{ci Rll?nesubstituovanL Arfﬁ dihydropyridiny, naopaku O00A O 0 E C) C)'I' C') AT '|' E
vOi i 61 BGp DAOAEEAEHAL ATOKTAAT O je®U IAIDA@MJ@I TAT O0p
EUOAT i ERAT AEOEOEOA OUT BEDI DBROIGMICGIOEBHAPAR DGp C
EUOAT i ET .HJoGdET GO BA EIUDD AAT U HYILAT ASPODAAA

- EEOHET OLAE DI Al pd ckgf popisovar: A Bdazapout (BIOT DAOCUI T OL
#1 AEOAT ij @Cb)aMeénborigriis: (¢ aelektrocyklizacez C,E).

R3
RS R3 R3
CO3R? Au CO,4R? CO3R? H COyR?
L /[ 2 Au* /h )H 2 _Aut G 2 1,3-posun R 2
N R' ®/ R! N R! ’\\‘ Z R1
|
z A 2 c J E 5
l—H+ HFIP 1,5-posun l 67 elektrocyklizace
R3 R3 R3
NT R HN™ OR! N™ R
B 7 D ; z
-Au* lH“- lAu
R3 R3
H%IC%RZ o
| 1 N 1 12
N R 7 R pouze R' = methyl, fenyl
z a HFIP

SchdMmM&PLehl ed moRnych pmreocphaarng ysl manmécwyoksl ki ozgatcéet ma vsubst it uc
katalyzatoru €i rozpouttédle

61



62



Cil ©prace

2 CiL PRACE

VDGAAAHAT 7 1 12308=x0E AUET EUARAAWITIjpAAOAEDT BEOEAAT i |
vkapitole 1.4, AUI BT POUT OUT EE OjjijlUUCE OO UBDIPE ERAA @A
EAOAT UUUOT OAAE AT1T EAUp O000@BOOABK S OLAMOpI Al
DOT PAOCUI j OET Ul AOEERAMOAA TBIUOEYAGOGE VAVNDTBEUAADI | DI
AGOAOT pET AADEIOERIEODAEID DGpOUI EEABE HAOOEE
dihydropyrany 1Il1 114 122 $ OOp EAOU AT AUDENATI TBKAAGE d A OOAOOEC
vDGp OT | 14 rmaddgroly! 0120 nebo dihydropyridiny V167 vi AT O DBDGpbPAAAAE
AgOAOT pET . TACHI AIAEE T O ahalof aledll POEAOPAR SOAOT pET 1 0
AUE] EBd&ABAE UTij T AAURAOAEDIT ®AA 1

R'l
N R2
O PN
" R AUt (@] Nu
Aut u 1
NuH

N X Au*
Au |
X =0, NR NuH
R1
R1
\R? 7 ,
/zj)/ nebo @RZ TATO PRACE
N
|
R

N
|

R
v Vv

Obr 414ARKL e h | e d -oxay Rakail,3earcyi n ™8
Lzetedy D GA A D E | AAOWNIkieddil hrajevOT | OT DBGpDBAAA T AAT AT T (
tomuAUI T O AUEI EUAAA BOEAAGECOI jadufe i B IOBRAGE DAIPDKE A E
Ei ET EIEOIOAORAAERDD L O-endddigleylizacd @ a tedy vznik
OAOOAEUAOIT BDUOE AFEA E iGD5AVE i3 ALk 0IB @it 89);

AuL
Ph Ph Ph
X
/ Au*, NuH H\\I RN
o \ COOMe COOMe
Nu

RN__—
T NcooMe
NuH

Schdm&Rol e externi hok atukll yend v dansd,5edyyiailraz & 3
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Cil prace

# D OUdbkdetakdalyAl pL A ODAABYEEET OAO 1 UOI AA

1. $AOCABITIUET ®I UT p 1 AOT AEEU AUEI EUAARIT AOT bABCUI Al
EAOAT UURIGH @iijil T®O OOE Ag@Adpisd OBGAEILAT AEDIPOT AAI
AT b lylzmalbst oreaktiviti3-azal,5A1T UT ij 8

2. . A UUEIT AAA 1 DOEIT Al HE@Hvi© knihdviuEH ADIOA ié PAIRIOEE IOAB jj
tetrahydropyridinu sOT Ul EéT LT E OOA O GE @iv Ai @klbstithce BT OT O1
naOL Oi AAAE AUEI EUAAAS

3. 001 UET Oi AO OAAEOEOEOO DGEDPOAOAAPIAKI ARGEBDHOOGU O

1 UOAEOAE OftagndeptyAEET | | CEAchWO1 ADO¥ehiddgm ki AET | EEA
71T O00AT »AOT EAETTAI EUAAA 1TWAOTI AROGEp ApUPij OAAUU |
(/ AOULIZAE

R3

EL

N R’

R3 R3
%

R2 - = . —
LI Ny S
NS

NT TR? 7z

R3 l R3
1 NS |

Obr &12BMo Rnad inf i kac et @t phyadreayyxhi di nn
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Vysl edky s komen

3 WSLEBKYMENTALEM

31 Pl i psruabvsat i t@eimwraMymgrmho cy kI i :
001 DGpDPOAODO HOI DRBEPB) AODEOHREOUIOOAPOEOODT OAT
(229z247)AUl O W@EH A1 BUOO@D LDE B OAE B E i 1D06A 68
COOR? 3
I 7 | coor? T
L R’ Li —R? It COOR?
N~ “R? /[
z

';H baze Sonogashirtv N~ R
li I
coupling e
224a-d 225-228 229-247

Sc h 4e6&Optimalizovey post up pldmyalyyemswhstdgrtaowykl i zace
(1 AOLBETAIp AIAUOGET B prdpdrgylaminh EOAGIAEAUA GH OA
DOT UET Oiskupinarhi® 01 £ 1T ATl EAT Oi ET A EAOAAI ¥a Oi ET O

s 4-methoxybenzensulfonylovou (MBS) skupinou byl B OT OUBAAEGpPp AR EOI Ap
I DPAET OAT i DIGE®EW O (vibThbuka2) AUT U HPOT 1T UG UROA-GEYDUA p
zZAGp OA PGEPOASOAIRIOA B AREDI A FCRIGAE UARAD A EBDAOBACEE ]

DGAAERT OLUEBP OOE®DRET UB

Tabulk2 RA_Le h|l ed ochr anénych propargyl aminhn
SO,CI

TEA ||
|[ (1,1 ekv.)
+ —_—

NH, NH

|
OMe MBS

Z
[ﬂ 224a MBS
224b Ts
NHZ 224c Boc
224d COOMe

. UO1I AAGEDPAPUT GRAGIEAAT AAEAA 1T AEOUT il Lndethyl- DOT DAO
DOl PRI IERET @AAPEDAODG) DARNALI 1284afbDij0OT ApEAT A OAAE
sOLAT O LT BDAOLEOGEAFRMPHOAT AT Oij EGER A Gl el EC DI Al ET i
sEAOARDOUOE AEOUIT EAR2Ed DEIODE N OIOE ib G B A I AEREE
zal AT OEI Al deEdbityklo[2.22]oktan (DABCQ. 2AAEAA o001 &I T AI
sesubstituovanL | Eethy-DOT PEADUDUOU DOT OUANUIOWL EOP R Q26D #/  j
226b,227Q trethylaminu (228).
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Vysl edky s koment al em

Il TEA || COOMe I
COOMe (3 ekv.) J/
. V)
NH l THF N NH
z z
224a 225a Z = MBS (85 %) 224c
224b 225b Z = Ts (99 %) 224d

COOEt DABCO

|[ (0,2 ekv.)
i THF
z
224a
224b
COOMe
l DABCO
| | (0,2 ekv.)
+ )
NH THF
MBS
224a
l COOMe TEA
+ || (3 ekvq
NH THF
MBS COOMe
224a

Schd@I&P L eh!| e d epsluibpsrta vt yu

DABCO COOMe

, GOOMe (0,711 ekv) |[ J/
I DCM N
V4

225c Z = Boc (87 %)
225d Z = COOMe (79 %)

226a Z = MBS (98 %)
226b Z = Ts (90 %)

COOMe
N

MM £©

227 (90 %)

Il
I
r}l COOMe
MBS

228 (98 %)

COOMe

ovanych enynn adici chréanénych pi

311 Funkci onal i z @ooogashiroyogoupkngm a z by

4A01T ETUITD OO0l ET U
vi UAADBEDpADpI
(Tabulka3) AUT U D GEIPOAIOIAD UT

(5 mol% [PdChL(PPhs)], 10 mol% Cul, 10 ekv. TEA®p h v

alkenylbromidu). 2 POAOA OAAEeé]
zatetrahydrofuran.6 L O L EU EEL
2447245) byly sOUOL EOQp i

1 bLARAGLEOP OAOOAEUAOI EOOAT Ghofindu aleféiivod.GE OF 1 OF

OAUAA

T AOOAOOGEOOT OAT LAE

EOT ESOUDABOPAOBUIT & CIAD DOBRRRA AT OPI ET C

DOAOT PopdanbdvibDIVIAIEC Esficie OHE A
AEO8 @yGodiduinbbil i E

b AE DU @il fipdimktBylforthaniiot p OAT A O
AGp OA PDEBREZERI0I2AE O1 1 O Al I
DGHwAAAAE E C
O JVESX¢

ZAAT A byldBGHE D OAOAT 1

F\ApOrtoli OO G AOEOE GEG T O AIGIEARI T AT UT ij

AE £AT 0371a04-£1 01 OFAT Ul 3B

SEAOAAT UOT 01 O AEW®BIEEDET OERVDIABEIFOOT O
rozrosta 0 34AEAEIT | O&AT U R4l OdnynyAshitofiedyl © O1 O

EOI
EAEWMBOOI £ T Al EAU

AT Pl Tmi BOOI AAQEBOUDAR

substituenty 246 a247,AEQUT AT i
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Vysl edky s komen

Tabulk®8RSubstituované e rSpnogashiplaicqupliaguené pomoc i
R3X (1-1,5 ekv.) R
|[ COOR2  [PACIy(PPh3),] (5 mol%)

JI Cul (10 mol%) Il JiCOOR2
|

N~ "R THF
! VR
4
< A 6LOMALA

SLAE 7 R R Re OLON proqukt - EEGHE
I UOE % 0

%
225a MBS H Me Ph 68 229a 71
225b Ts H Me Ph 48 229b 45
225¢ Boc H Me Ph 53 229c¢ 82
225d COOMe H Me Ph 94 229d 92
226a MBS Me Et Ph 77 230 77
227 MBS Ph Me Ph 68 231 68
228 MBS COOMe Me Ph 55 232 71
225a MBS H Me p-MeGHa 75 233 69
225a MBS H Me p-MeOGH4 66 234 70
225a MBS H Me m-MeOGH4 86 235 53
225a MBS H Me naftalen-1-yl 78 236 53
225a MBS H Me bifenyl-4-yl 70 237 NA
225a MBS H Me p-FGH4 38 238 NA
225a MBS H Me p-ClGHa 81 239 33
225a MBS H Me p-BrCsHa 69 240 71
225a MBS H Me 3,4-diCIGH3 81 241 NA
225a MBS H Me 0-NGCsH4 75 242 35
225a MBS H Me M-NQ:CsHa 85 243 NA
225a MBS H Me pP-NOC:CsHa 79 244 73
225a MBS H Me thiofen-2-yl 69 245 73
225a MBS H Me thiazol-2-yl - - NA
225a MBS H Me (B)-okt-1-en-1-yl 62 246 NA
225a MBS H Me (E)-2-fenylethen-1-yl 43 247 NA

X=Cl,pouzep L i R46@B47seX=Br;NARvyt & Rek ,mleindr anéimmo; plRaArdvné odliten
pLipravené slou€eniny

00i 1DPIT100 EAjsmkOAE frovedi ku§dbGhBOAOO OEEAUT |
AAOCEROUCCEAT iT A 3111 gOORE QA ialtp RaEEL(BRN], 10 mol%
Cul, 3ekv. TEA, DMF nebo THF) upravenL A ELOmol% (Pd(PPh)s], 20mol% Cul,
diisopropylamin, DMF) OAAEé T p AE vedi Aduze 1 kdET I E TpUEiT T O OL (

I ADT Op Aehyap @apElh T AOpA UT A¢EHORAT T ET (2R5@d, WOE OAIT
AZPAOEI AT)OMHletlem kB @OOAHT LT UHRAADAGOIAIO GRUEI EUA?
OOAOOEOOT OAT LAE AOQCOpERNYAAEAEAORDEBUETI U DOEIT Al |
OEEAUI AROEBBA&GYHA OOAET L jdnte sélji RRARAAL OrAdoE D Gp D
enynjse OOAOGH GAAPAI ¢éE OEI Ul Al 8

Celkembylo BT [ TIAIpA E £E ¢hibd Alielp $onogashirova couplingud GED OA OAT |
2101 PAOCUI Al ETT AEOUI UQOIj OOAO®EGRGURATALABOUITA O
substituenty (s elektroni Of  AIEGN ApgieEronT OA&T T 1 Odkypihaii) advaenyny

se O O A O kedydpRojp skupinou.
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Vysl edky s koment al em

3.1.2 Daldynyseel kenyl ovoa dulmg hiét waiz b é
UDGp e oktenylovl 1 246 (OL On L AE A1) B B0l 247

(OLOALAE ABog)Bagiente® nebyl problii O 1T BPOEI Al EUT OAT LTI bl C

OUT GiGRAW . Shhogdhy AT OP1 EDQEABABAT 111 EXN DPIGHIPARAOL O L

O L @jsme nejprve WUET OAAT E 1T Al A1 E Goufidgh(B AE plodaldi p1 EU

Dl OLEOI Iinévaddly FEEIELABRAIMOAT O&AT ET

[PACI(TFP),] (5 mol%)

Il COOMe Cul (10 mol%)
[PACI(PPhy),] (2 mol%) J/ J/ TEA(0ekv) I _coome
Cul (4 mol%) + A el Koo n -
,,,,,,,,, N N Br ‘
piperidin _ MBS THF nebo DMF N
\{ COOMe MBS
NJ/ g J PACI(TFP),] (5 moi%) | | COOMe 225a 249
| r ZnBr, (1,14 ekv.)
MBS \ N
n-BuLi (0,1 ekv.) \ [PACI,(TFP),] (5 mol%)
225 TEA (4,8 ekv.) MBSé4s Cul (10 mol%)
S Xz > TEA (10 ekv.)
THE T XKoo i
Il COOMe J/ THF nebo DMF
J/ . Ho. I _coome
N B Pd(OAC), (2 mol%) \
MBS OH Ag,0 (1,5 ekv.) N
KoCOg (2 ekv.) MBS
225a o Koo = 249
CH4CN

SchédmM&Nelspétné pokusy oalpkLelnpyrlaovvuo ud asl utbiscthi teuncyin’n s

PGE O Oljst® tedy Birategie A UAT Al ET E DI GAAp Népnvke BROEAEL AE |
provedli derE OAOEUAAE OOT ET i2248AURUOCODAEN T ALEAD®ET AT £EIT 1
DOT PET 1 U088 6 L GNAA AED KD ndAyliEs vidylowdiH(B48) a propenylovou

(249) O O A O GEabuiddp

Tabulksd RP L i pr avaal keennyynlnovsou substituci alternativni cestou
RX (1,05-2,5 ekv.) R /COOMe R
Il [PdCIy(PPh3),] (5 mol%)
Cul (10 mol%) | | TEA (3 ekv.) | | COOMe
T |
NH THF J/
THF
|
MBS NH N
224a MBS MBS
Sonogashira Adice # A1 ET OL ¢
R 9 nabOl PE #A1 ET OL z228a postupem
% le Tabulk
% produkt %  produkt ° die %Zu y3
ethenyl 54 250 97 248 52 28
(ED)-prop-1-en-1-yl 50 251 91 249 45 19
(E)-okt-1-en-1-yl 23 252 82 246 19 53
(E)-2-fenylethen-1-yl 65 253 43 247 28 37
fenyl 84 254 77 229a 65 58

5 0AAAT L DI @OODHULE @i 1D Gp B @i @ oktenylovl | (246) a
styrylovl | (247) £ZOACI AT OAI fletéio CEsBAGREBDEBEOOL AAT p OLOALTI
neveAl A8 . Al D feiylovbh@EAWGRGEDIADA | HquémBIAAT I O1 EOLAE EOIT E
DGEDOAKED @i i OLOfDEDA OWIH HPA @ILA@IIGCEDp 8
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Vysl edky s komen

313 Cykl opropyl ovy derivat

:AAT A TAITEATL DPGpOOOD A U akyldveu OBDRAIOMEIO OlAlh 8D GPIEC
kDPGAAAHRIT LI e el EOROQAIE AUEI EUARADOT p Ut EOT Al
T OPDABMUBAET GOGEUVBLOO®DOA OE ODP Ehyd s kibprapydvdt
OEOPETT O 1 A .ODpEVETGOT OABKE OE KE fismeCu@d RUpiALOAT T 7 ¢
bl OALT OAT E UAJUGEAhATEIGRAIO LE DIG4p AAT A palizBB.OB O

PGpUd BDGpPOAOGA Of ET Dhogashfovecduplidgdcykoproplylzkdmidu a
T AOOAOOEOOT OR5aiAHIEOCATAVTEBAAICHHAIAE DPGEDODARRAABT AUEE
VOAAE®mA QE OAAORIEO WAIT AL ABIAEGp 10U O®E A mOEI Al EUT OAT L
D1 Al pcbuflibguE OT A O U Udhd QdjHIAbdikace (I A E2G18I% [PACL(PPHs)2],
4mol% Cul, 1,55kv. TEA.. UOI AAT A EOI HNOABPARN] Al GUDERD Oi EI
1 UOEO DGEDOAOGEO DOI OOA G& i iGdoprdoyibmmidd. .U DIOAOOE O
zOOAAADIL @E@Pdkv. NaH \DMSOnebo THF 1,1 ekv.AgNQ v acetonu)AT EOL Al
kPGp DABWBRT DOT PUI I5®ietedl. AT UT O

[PACI,(PPh3),] (2 mol%)

Cul (4 mol%)
TEA (1,55 ekv.)

__________ Memmmm e
THF
|[ J/COO'V'e 1. NaH (1,1 ekv.)
2. [>—Br (1.1 ekv.) I COOMe
N R |
MBS THF nebo DMSO
N
|
MBS
225a AgNO; (10 mol%) 255
B L e >
aceton

Sché@&Ne Gspét méykigpmpanas y oj né vazby

0GH OIERAWEAO (O ek) wtérahydrofuranu AUT A EUT 11T OUT A OLAE
OA Olaleddm25Bj DPOT AOEO EUI I AOCAANEQET ET POBDPABSBAPQ:
experimentu jsme seproto pokusili 0 samotnoukonverzi enynu225a naallen256 (3 AET | A

110).! ¢ ET 1 E EUT | AQADAT DEDABRAMBGEAR OADPI DAAEOAT I O/
produkt 256 VAT OOAOAEéT i 4¢ HEAAQTLGROGpOT HOIT UET OiI UT p EAEI

|[ J/COOCHQ, I COOCH;4
| NaH | J/
N THF J\l\ll
MBS MBS
225a 256 (50 %)

S c h am#&Izomerace enyr@25a na aller256
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Vysl edky s koment al em

Vzhledem kKOL HA OOR AR OD i AGEriVatizaci OAOI EQOON Ebi OAUAU EOI A
sel BDiddhodli UI AT EO T AEAOT OUT p EAAAU DI IEBDQIABEUIE O £ ij OMAI 1
UAeUOEO. Oul 61 UU

+T 1T A0éTn AT OO0OPT L AWBRIUT BOipaitbliedhydaynetdylaci A U |
na alkohol257 (3 A E i 1f11A171 Jehol U O RoAvere naamin258 A1 A AUl A. T A7 OBA AT L

1. DPPA, DBU

1. n-BulLi 2. PPhs, H,0
— | THE I

2. (CH20n 1. PPh;, CBr,
OH NaNs, DMF NH,

257 (90 %) PPh>: HZO 258

THF
Schédnm&Neluspétné pokusy o syntézu cyklopropyl prope
. AGAAAT pATACOPEREOTI U OA bl AMisuadbliovy AcakceB 1 I T Ap AU/
alkoholu257sA  Oi p HAT L359,8 G E B & AOARA £mMethoxybenzensulfonamidu
sdi-terc-butyl-A E E A O A (3 AVEDi Afi2A

Boc,O H
SONHz  iap ozs” B PPhs
TEA DEAD
THF
OMe
259 (95 %) 257 260 (77 %)
Schdm@&PL{pra28 i mi du
A AATHp TAOT UU BHUAN teicABRAUET BUBPAGEAT T UT T Oi  OE
2 AEOUT arhiiu260 (3 AET 118). 0ij OT AXTEDE 61 OF AOT Ovedlo EUOAT ET U
kDT LAAT OAT i 1 O, 1 EAAmDEded k)T AéTOOWGp HT OLEOiI AEAI EE
EQAQADAET OAT A Ownidstdi Al THIT U © @yduelr OB M1 ERI OAT i AAEAE

avznikul AL UAT cRaEyiféhdimidu261.

(@)
H TFA
DCM

r}J’BOC (56 %) HN. o

MBS
260 261
SchdmM&Hydr at ace imidn26) né vazby

KPT LAAT OAT i1 O 1T AOOOAVedld téprveod GUIDERDMHE ADECHDIE T U

1 EOEf @l AAAOCOAPOGADOUAOAT BAB SBOURAEDPAETA ET O DI OC
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Vysl edky s komen

jsme izolovali sulfonamid 262 vA@AAT AT OT pi(3AGIL ) BEDGGp POAOOD
AUET 1 POT DUI P56EBT AARUEDI EEL EOPHR Tadide Babniethyh 1 i
PO PERAUGADI I PDPOEVIOBRAPBE OQi OAl 1O0RA AIPFOEEAIRE E O £

Al OOACAé¢T T 11TT1LO6OOGp 1T AGAOEUI 6 POI AAI Ap EOI EU
COOMe
CH4sCN J/
_Boc
\ NH
MBS MBS
260 262 (92 %) 255 (16 %)

SchédmM&Dokonéeni plLipravads5scykl opropylového en

314 Enynysal kynyl ovou substituci

$1 01 O OEOOBRIOEOADBPEOOT OAT LABI BT DGED OLAOAILC
OPI T AeT LI (PADICGHBDOT pi  BIOTQERI A EAD E Byld Pdace
termET Ul 1T p O Cenyed 225a ®A U AN AOCOEAET EI EAO A AOOEEéT ¢/
v acetonui4

. U001 AAT cEBOADAADL E DGR tetvatizdvali AT UT Ap T DOEIT Al EUT ¢
D1 Al p $oAdgashirowa couplingu: reakd scyklopropylacetylenem vznikl enyn 264,
coupling striethylsilylacetylen em poskytl enyn265. Triethylsilylov UskupinaA A O E 8% O O
bylal AAEOWIi il TAEP Eé EOAT (ra Virkid éndiynii2bee |

R
| R
M COOMe Nis, || coome &
J/ AgNOg J/ P, cu || _coome
'}l aceton N J/
2':’2'28 MBS N
2 263 (97%) MBS

264 R = cyklopropyl (38 %)
K,CO3,—265 R =TES (31 %)
CH;OH =266 R = H (80 %)

Schdm&PL{ pr avaal keynnyynlnovsou substituci
6 HAAET UO U4 @R®EeyhyO@R63266) OT U K pnthévhu subsE OOT OAT L AE
DOl PAOCUI AT ETT AEOUI UOij OOéATLAE bPOT 1TUOI AATT O
Prol ABDHAp b Gkl A idahE Mpvedeny jejich struktury (/ A O U1BR E
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Vysl edky

s koment al em

315 Pl ehl ed

Il COOMe
tf
N

I
MBS
229a

Il J:COOMe
|
N

\ Ph
MBS
231

Il J/COOMe
|
N
MBS
236

c
c
Il J/(:OOMe
N

|
MBS
241

=

Il COOMe
¥
N

)
MBS
246

I COOMe

Ly

LN
MBS

256

72

COOMe
¥

S
229b

q-z/TQ

COOMe

/—Q
)=\

N COOMe

MBS
232

)
MBS

263

Obr &418BKLeh!| ed

Il COOMe
tf
N

|
Boc
229c

Il J/coowle
N

)
MBS
233

F
Il J/COOMe
|
N

MBS
238

NO,

Il J/coon\/le
N

MBS

243

COOMe
N
MBS

264

Il COOMe
tf
N

|
COOMe
229d

OMe
Il

COOMe
¥
N

)
MBS
234

c
Il J/coovwe

|

N

MBS
239

N02
Il JrCOOMe
N

|
MBS
244

)
MBS
265

B luibpt aveenmyynenm ypa o

psulpstiveamwyyrddymho

Il COOEt
|
A

|
MBS
230

OMe

Il COOMe
r
MBS
235

Br

Il COOMe

)
MBS
245

]i JrCOOMe
N

)
MBS
255

)
MBS
266

cykl iz

cyklizaci



Vysl edky s komen

3.2 Cyklizace azaenypDit ommrexdteir ni h

nukleofilu
00ij UDAKEOEOEOU A DOARED AUEI EUAARNAOI DOI OA
OOAOOEOOAD DMa(@BEEMEG8ORBARE ST pi E BT Al pT EAIE PO
AGpOA 1 OOAAGAT U ET i Ao AACITER]O AGmold UAQBRY] | u
VAAT UAT 6qh EA EOAOLI AUl DGEAUT 1 AAAGORE | AOE
ST LOOOp [ AGEATTI® AUIT UOITTATT TA UURKAAR T D

- pOEAT U AAOA P RODOvAEIVA tetrattydropyhidinUde7a sT A CGabiol
i AGET UOEOPET T O AAIIEGA EGWAD AIOERION IOLT OOCEOPAT pi
AUl BT OOOUAT . -2 ATl AEIOWOIGTpEIGK OOU HEAKBIAAR DOI
AT UT {38.09,¢J=14( Uh p5(39)dI=14Hz, IHHAEAOAE OA GIEDDEGBIEA P Eij
nal T O OUT EE1/0ADDAEIUIA O0BAFpEmAdE J=3.1 Hiz)J= 2.8 Hz, 1H)
A O ApEO EAI EAIT ET AB.RBOBHAZDHOIH).OEOPET U | )

Ph [AUCI(TFP)] (5 mol%)

Ag[BF 4] (5 mol%) 6.23 Ph

5.39
I HICOOMe CHyOH (3ekv) o \psCOOMe
| - H
benzen "y
'}l Hs.og (95 %) [\Ij OMe
MBS MBS
229a 267a

Schdw&Cy k|l i zace moplki bommos einymat vanol u jako exter

0OGE AUEI EUAAE AUl A Pi Ul O OUT A OOT OAA bl OUA E

(vNMRspektrechOAAE¢T p OAROET EDBDURIOE G0 AA UBTAO UAAA CERAEATT A

OECT Ul ijq8 #“BE %39 pMMeaj/uAQl12dE EATI EAI ET Al AOGEAOI

$U1 APDROIOGAOAT Ti ET OAI AAA w6A1 6 A OKT GHUDE BED OIUO Oji
MBS skupiny §+ 7.7627.74).

776

774
5.73
3.91
3.43

T T T T T T T T T T T T T T T T T T T T T T T T T T
80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 3.0
f1 (ppm)

Obr 41ZRIONCESY anal yza t©&arahydropyridinu
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Vysl edky s koment al em

CEAT T A UUEBTARKAEATPpOCARE EOAEST p EQUIOGKHAIERAET EI
tetrahydropyridinu 292 (viz str. 81) bylo u tohoto AAOEOODOEUWaFAEAGEUI T p
Dl OOAGRXED @UE A oddriethddyiskuginy;D Gp ¢ ET T O BT UT OT OAT 7 ./ %39
je OOApL OUUEAITTU Al pUET OO0 1T AIOA OEDOREAGWEGE A (o
vDbOAOAT AEOAOIT OEU IVihlededs kCRATUEAp ME AT ATRITOOI. i 12
AEAOAEOAOEOOEAELAE OEGAQOIAE UM OT PUDE A BEranp A IODODWIDE A
konfigurace EAAT T UT AéT w2MOT EAUADIUI AéT U DPOAA OEHBAEU U DGEH

321 Opti mal i zac,e rkoaztpaoluytztaétdolrad a nuk|
. UO01 AAT A AUI A AUEI EUAAA OUUET OHATA O bBGpOIiTlil

(Tabulka 5). . AE1T ADHp Adyklizéck BO - Kij AppOUE DRBIOAAAT T ET 1 AET AAA
[AUCI(TFP)] / Ag[BFR] (GUAREOA OOT O1T AGAT T LT 7 MHCkdmhfldx 1 UA OUOlIL
(G U A6}, Pokud dojdek U U | fiTFPligandu za PPB(GU ARIEAAT T AEAT T L *T ET 0EI

(GUARA® O Oniredkde OA OLUDABLPp AEPEA® LA BJj@knEOp ! Cr 3/
ET EAOAIT Wykizadi 6@ OOUAEI EI | hDGE EAQAABKAE O 66 AOT o
TAUAT AAAAGAT T 1 10 Eil L QEER ADGCPOIOEAET O iZolovatOl AOEO 1 A
(G U AZa)1ms

Jako T AEOET EIADBHIOEAEL OARIGHstup WAID U[ABOTTFP)]
v kombinaci sAg[BR] zT i ET 1 E E Aa) ARG Oivd p BT OIOEOCIOEIOUEAOAT UUUO
zDGAAARAT L;AE ATDAPARADHA R @B L Oift lcEl A BhAdenov. A Barametrij
vesrovnU p NHGEAOAT UUUOT OAIT h AUT ET T PIAG 1 O#1j 48&0C
vizAGPAOEI AT OUITp éU0OQ

Tabulkes ROpt i mal i zace katalyzatorn

Ph Ph

Au*/Ag* nebo Au*
l J/COOMG 3 ekv. CH4OH ﬁj,coowle
N benzen ,\Il “"OMe
MBS MBS
229a 267a
+AOAT UUUOT 2AAEéH 6L On

h %
1 [AUCI(TFP)]/ Ag[BF4] 12 95
2175 [AUCI(TFP)]/ Ag[SbFe] 12 56!
3175 [AuCI(PPHs)] / Ag[BF4] 6 73
4175 [AuCI(PPls)] / Ag[SbFs] 6 760
5175 [Au(CHCNYJohnPho3][SbFe] 70 59
6175 [Au(CHCNYIPr)][BF4] 12 94
7 Ag BF] 12236 ND
8 Ag[SbF] 12736 ND

[almoni t or ov & meboNpMBRmaaania | TylaGy;t &[Relk N M @lfakk t v e
NDRvyt 8Rek nelvylchwm289, predukidp@asdihydropyridina pyridinu

ProUp OEUT p AAT HpEA EOAGIBHAER O A 1 lRIIUED 10T B ET O U1 A
AUET EUAZRATEITATTTA pO Onetody @ B)iVI @il IOE DiGp DPAAAAE DOI ApEAIT A
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Vysl edky s komen

velmi pomalu AT A . -2 AT AT LUU ORBBE hdidhydddpyridis AUIT U
AAOCAET OUT U TREAGPAAOPAE L WdHa vVORADEYT OAGEMHOE E DI
T AGpRREAAT T UT AélT n UA (JOU0 EHBROD | GLOAE TldoyptiAZOa

byy OA OBRAOBRETCAEQCT . OAOOAF&NA O ORIICEPEAEP Ap AEEU
268a (\n 7.92, s;11 5.35, tJ=4.6 H2 a pyridin 269a, produkt eliminace skupiny MBS

(OUE A UAGEAOMPE O A OE G OoBA £y 8. 713,11 G4 501 HA)

Ph Ph
H2 CooMe  H® COOMe Ph
\@st \ﬁ\/lE % | COOMe

N K N 8.73 N

) . BTSN

MBS MBS

OMe H 792 004

267a 268a 269a
Obr 415RKkr odukty detekovahé plLi cyklizaci p O Mg
VAAIT Ap i opinaiizé&cbyli DOT OAAATT ETATT AAT p OI EGO Ol
AUET EUAAA nireakGIsUEDIOE Wp i AAIT AdgblkE6)isOET AT £ET ij |

Tabulké#é RVy b&r vhodného rozpouttédla a nukleofilu
Ph [AuCI(TFP)] (5 mol%) Ph
Ag[BF,4] (10 mol%) COOM
| | J/COOMe nukleofil (3 ekv.) ﬁj/ ©
\ rozpoustédlo ’}‘ “'OR
I
MBS MBS
229a
21 0BT OF Nukleofil R Produkt ©° ';/OO”
1 GsHs CHOH Me 267a 95
2175 THF CHOH Me 267a 88
3175 PhCH CHOH Me 267a 83
4175 DMF CHOH Me 267a 210
5175 CHOH - Me 267a 6110l
6175 GsHs EtOH Et 270 92
7 GsHs iPrOH iPr 268all 61lcl
8 GsHs tBuOH - 268 aldl 86l
9 GsHs BnOH Bn 271 75lel
10175 GsHs H20 H 272 7
11178 THF H>O H 272 7
12178 GsHs EtSH - N -
13175 GsHs (iPr)2NH - N -

[ a] N MR (267§ RZ&R=elk 2,4) [ b] NMBVNMR &Reakk;é ni s mé28a det ekovan
spLisl ukbtnym t eitzroa hoyitdnopgjrigip68ai[d] h e o | dihydrépyridiR68a;
[e]NMRv y t &Rle R684=15,3:1);NRr eakce neprobi ha

AAAAAA N L2 e e

. AEOQUHHADPET OLOALEO AUI T (GUAMA: AIGE ¢ B\®IO | #0AHERIO b
O UDPI OHOfitdlerhE 914 O ROAB@IAIPA @ABOIUOEUOOED Oshdky E AT AO
(GUAE@ 3. #UEI EUAAA DPAE UAAIT A OAIl EUOAdoduktuld  $- &h
ET T OAT EruiOQATETT Up OL OOEEART OBd GEGUEA K pt 8
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Vysl edky s koment al em

6LUTAITTL DPIEIAGA OOOREEDAI OO6pADA DPOT AGEOI| AUl bi
POl OuBap iGOAET | | AOE/MAEij @ EORA PGAADPIT EI UAAT Eh LA
DOi ApEU UAT OURE E& O tthabydropiridiquijrs A OHAAOEUp Up OEAT LAE £
AUiI T UEEADAT RBT LAUBAP OPOAOARADI ZateAE AODDP UBRAATUT T ¢
adice methanolu natrojnou vazbu 273 (3 A E i 117 Chybav identifikaciAUT A UDij OT AAT A
APAOT T & ET OAOPOAOGAADP . -2 Al R678a PBE ODADEA OGOOEREL
sigh U }n6.23, dd,J=4.1Hz,J=2.8Hz, 1Hx5.73, d,J=2.0Hz, 1H a esteru273j OECT Ul U
CHCH OOEODPAJuE.9, BIZB.7Hz, 1H) ajw4.44 d,JE ¢@8x (Uh ¢(qh EAA OF

bl AT ATi OOAOU OE Cdyéeinghlo jednatd iZomdry&EMRIAUFR . 1 AVOEU
[AuUCI(TFP)] (5 mol%

) Ph
I COOMe  AgIBF,] (10 mol%) Meo)\L COOMe
j CH3OH \ f
MBS

229a 273

Sc h dm&V e d | redukt ddicepmethandiuat al y z o namemy@P2% | at em

Tato skkODAeT T OO OHAE 1T A AAI ET OGUAQLELOPE OLAGEIAAE | DU EE
Ol UPT OHOAAT A OI EO TAI U8 0BEI(TEA)AUBEFDEe PUSBAAAT T EI
i AGEATT1 TAOGETATLh 1 APHpPpAE OLOALEN] A EAATTUT Ael |
APOil OEAELAE d TabulkOS)OAAADT Yyi OODIGKT i thi Gdldk Op v
NHGE AOAT U BWaEHCRYIPIISbFs) EA OEOOAANAT T ®HIAABGYWAT EUAAA
vVOOAEiI T [T AOGEATT 1 O POOAD EQL GRIWE ®DT AT iii O

#1 OA OLéA AAI HpAE 1 OEI AT £ZE1ijh OAAEAA AAU pPO
(GUAAEIAOpDADLstefahy T UOT é AL B E kddlb Kkizolaci dihydropyridinu
268a. VD Gp bpkopan-2-oluj GUAAE x q #aceizAwhkIOAMUER EDGp O OHT i ET
tetrahydropyridinu s dihydropyridinem, AT . AUl T BT OOOUATT . -2 AT Al LUI
0 A OAAT OU pdkdojaddkk A diirinaci propan-2-oluaO 01T OAfA AEEUAOIT PUOEA
268a.Na druhou stranu pGE A U EB GpUONAIEAIBAD B fele-Bupafoluj GUAAE y(Qq

T AAUI I ADT OpAAED ARij 208K O A E IRbdkie B DedAyldi6iolem

i GUAREDOI ApEAT A ThbrAG EAAE BONANINITT il T LT 127001 EET L O/
izolovatvé EO Qi ;Rakdes ONAAT O OAEOi L DBl OEUOOEA BGpOI OHIT L O
vevelmil pUBILIOA GEAMA118 0GpOI i 11 00 OEOTi ET j AGEAT OF
i AEEOI POI PUI AT EVEG] ABRIOODp DPAE OAAEAEA{UWNANGA UT AT T
OAUAU T A EAOGAT UUUOGTI OvA EAET 1TUOI AATi AAAEOEOAAES
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Vysl edky s komen

322 VIiv chréaniciygWkaagi ny na produ
SOUOL EOPEI Al EUT OATbyhAvE UBDI AIAMDIE bpdopebienytcyXliz&cd

| AEAGEMEBAE O EOO 1.&K01p@Ij AKEHjT ANGPACDDMMEL T AIREAT O

AEOUT pAp (MBEG®HPBT OEUOOEpP EA A Atetrahyliepyrdiod Qévi i A O

veOUT EEAER A LEON EAOAAI UOT Oi AE Ouddduhgwopad EOPET L

kOOT OARIOKI O AEAOOAOAIT I AOijj

Tabulka’ RVI i v chr danici skupiny na diastereoselektivitu reak:¢
Ph [AuCI(TFP)] (5 mol%) Ph Ph
Ag[BF,4] (5 mol%) M M
Il COOMe  CH4OH (3 ekv.) ﬁj}coo e ﬁj:coo e
+
NJ/ benzen N~ “OR N OR
| |
é 4 Z Z = karbamat
6LAET U} Z 6 L Ofn Diastereosekktivita Produkt
%
229a MBS 92 de>99% 267a
229b Ts 82 de>99% 267b
229c Boc 65 dr=1:1 267c
229d COOMe 61 dr=12:1 267d

0 GEEI i-li%kiDA [UA OTOGATOIAR EAAEDIGHID ARG IOFOREDRAEBART O
skupiny, je dastereoselektivita reakce d AEOR OAp DOAOAAPABARARI OOp G
POl 001 O1 OLiI Aol iGHkApWEE MBS)FGh 000D 1 GEEAEEDI © OFE
meziproduktu EA OO Agnpouzk kFiG11T A A Gtehhyfmblékuly (/ A O U1BR E

CHBO Au

S

Ph

0,S
N9 CooMme

OMe
Obr 416BMo Rn & kdimgteteoseléktivity reakce MBSr 4ni ci skupi nou

CAOLEDAIOR EOp EAOAAI UOI OLAE AEOUTI EApAE OEODE
vDGhOi i ADOBEI pET 1 OE1I AT £EIICH UERDp UABI A DDOUA
OUT EEAT OAAI AEApAE DO AGEODI 8

#UET EUAAA 2296 EIOAE GGION 1 iskapinou " pbskytovala £ OT 1Gil & O

T AEAAT OEEAEET(OADUITADT ACEOU
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Vysl edky s koment al em

COOCH3 ; :COOCH3 I JH«COOCHs
N

OCH3 N OCH3
Boc
267c (65 %) 274 (7%)

Obr &1ZBRky znamné produkty i m22cované plLi cyklizaci a
VD Gp béyliface enynu smethoxykarbonylovou AEOUT E A pu 2298 GyeE |
poUPOAAT OUT p EUABITIGCARIGRIG] EMABEMEM O 0ckd @1 %) 00D E U
AOAEAA OAOOUOGAI A U -EAT DADEBAIDAES BPHO D8 %I bADE UI

EUTTT OUT A Oi A0 QévdH AFALEACO] OIAGERDUEA7H(/UDE U 18R E
COOMe + /i :COOMe COOMe ; :COOMe + COOMe
N""OMe E i t
COOMe COOMe COOMe
267d (61 %) 269a (13 %) 267d + 274 (8%)
Obr &a1BRky znamné produkty i z22dované pLi cyklizaci a
Vzhledem ki pUET i O OLOALEO A UT AeéelTii O UIAeEHRHOATp TA

OOAAAT LAE OAAEAp bPiTn AEAOAEOAOEUT OUT U8
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Vysl edky s komen

323 Kni hovna plipravenych tetrahyd
PGE D OIAODIOT DPAOCUI AbygTsiOABQEIOPOU T DOET Al EUT OAT L.

AUEIT EUDGP DU imbthaddufako nukleofilu.6 A  On OHE TAA ABGEDIDAMAR] A

izolacib Gp O1 OAT 1 ET OA OGAEQIANH PAU-O ECARG &88UIKERBE Jalkie Of L

zOAAOI EU UBGRGAODAE) PGpPAAAAE OA DI AAGEI I T AC

vbi O1 OT Wi O AAEp Ap I Enh AREGRRACDA (Disianidd AKIBADIALE. 167A O E

i D1 01 AATp OI 1 OPAAQS

TabulkeBRPL el &t i zaci substituovanych enynn za vzniku kniho

R3 [AUCI(TEP)] (5 mol%)

R3
Ag[BF,] (5 mol%)
Il JiCOORZ CH304H (3 ekv.) @;OORZ
ITI R benzen '}l o~
7 V4
6LAE lasa 6 L Of 6 L OARHRE
i ’U o1 z Rt R3 h ’% Produkt i %
229a MBS H Ph 12 95 267a 99
229b Ts H Ph 12 82 267b 88
229c Boc H Ph 12 65 267c -
229d COOMe H Ph 12 61 267d 81
230 MBS Me Ph 12 5110 275 47
231 MBS Ph Ph 12 670l 276 89
232 MBS COOMe Ph 12 44 277 73
233 MBS H p-MeGH4 12 87 278 77
234 MBS H p-MeOGH4 2 79 279 61
235 MBS H m-MeOGH4 12 77 280 52
236 MBS H naftlen-1-yl 12 78 281 22
237 MBS H bifenyl-4-yl 12 94 282 58
238 MBS H p-FGHs 12 44 283 -
239 MBS H p-CIGH4 5 86 284 71
240 MBS H p-BrCsHa 7 90 285 92
241 MBS H 3,4-diCIGHs 12 27 286 44
242 MBS H 0-NO:CsHa 48 VL - -
243 MBS H M-NOQ:CeHa 72 [d] 287 -
244 MBS H pP-NG:CsHa 12 23 288 24
245 MBS H thiofen-2-yl 12 62 289 70
246 MBS H (E)-okt-1-en-1-yl 12 52 290 NA
247 MBS H (B)-2-fenylethen-1-yl 5 95 291 NA
248 MBS H ethenyl 12 37 292 NA
249 MBS H (E2)-prop-1-en-1-yl 12 45 293 -
255 MBS H cyklopropyl 12 36 294 -
263 MBS H iod 12 [e] 295 -
264 MBS H cyklopropylethynyl 12 16 296 -
265 MBS H triethylsilylethynyl 48 VL - -
266 MBS H ethynyl 48 VL - -

R=Me, pouzep L i pad80jdRtEk[glmoni torovano pomoci TLC anglyzy aR

vpLi padé néejoedmetzenrma&mi ho faktoru byl a;[b]riozvoeldoevndan NMR sa
dihydropyridin2¢5); [c] izole a n pLislubtng76);,ddl]hydeopypwrvid®éBnaj287k(d:2);s mé s

[e] dihydropyridir?95 NMRv y t 88ReskVLRn e p oadcykizaci i zol ovadna poOoMRem&sychozi

neidentifikoyaVyet aRveit dRrdekd wkntal ogi c k é hpr &d ih y¥dir loptykd di nu,
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Vysl edky s koment al em

ZeUp OEANLLOAEABSEDPOAOABR OUOT AEO 1:001 AAGEpAp UUOHOL

A PAOCOT i hATLAU OOMA COEIOI i O AQIAGH LOA EO AAJD Hil H UOA AEAG O.E
AOT i ACBABEOOET I éubstitdehty viedod KO U OmB L &#j li(267a, 2787
282), vD Gp PAIAKEOOI T 1T O OORDOEDIOA OAE E-&1 @i © BATT WAITIBDALE 8

AAOE @80 pi OEUOOEA DGp Ol OHT L283 OVODAELMAG,] DUOEAET
34AEAEI T OZABGI EOQT AR OUEAIUOED OLOnE®uUrespAl I E 1T p UE
23%).%1 UT OA OEI 1A AAAE Opddiehdpddehl ¢ylERODIOEAHSET 1 O O
reakci m-OOA OOEODT OATAWEITA AROBDU GMAAE 1T AT AR 06 AAOQAEI]
OLAET UPOA GIERA AjAITIAIAT T AT AEDOOAABDIby BdhIGE O U Oj

ALO OT pLATp 1T OEIAGpHEEIN A UA DD FEN G A & AAADIBT 0100 OOA00
byll AT PAE 71280.a AT L

0GpOIiIT1T00 AGOAOT p BIEOCAGE I AEIOBBIPO® EABBEADE Oij
AUET EUAAA OA Otabukp 8 B0 DA O/ IOOPHOERD pA UEL EUAAA AT U
vDGpOT 11T OOE 1 AOGEAT T 1 Os@EIAEIT A AdnAADdyertpsrididyOE T AT AET O

Al A - BEEEOKNE®@AR OAp O1T UApIT OB AUEGHEBDAAEAT AGEGBRAT Of BI
(236)h O EOAOQi ET é E1nA tetralyrépiiridid 281 8B 1 HAOEAA AHAE
izoloval dihydropyridin 28lavbi OEi i OLOALEO ¢¢ b8

Tabulk®® RZvyteni vytéRkn cyklizace né&kterych enynn pLi pouRiti
6LAE
1 UOE
233 p-MeGH. 278 87 278a 77
234 p-MeOGHs 279 79 279a 61
234 m-MeOGsHs 280 77 280a 52
236 naftalen-1-yl 281 78 28la 22
237 bifenyl-4-yl 282 94 282a 58
239 p-CIGH4 284 86 284a 71A
R Rviz Tabulka 8THPRtetrahydropyridin; DHRihydropyridiia] | 4 28Rga284ap L i pymaw &n

R THP % DHP 9167

$UINIA LAT A Ol AABubsiitdcd A1 BOR32 1T A OEI pBAO O£ ®1 AAAE
AUEIT EUAA Agethyt & @ryli v®Ti 0T  BIOIEIARA O1 6 OpbpbdAabraci a
OUAEI AEAp OUI ER75AERAVAOADAOBAET ATT O OOAAEI EUAAD
kationtu T AAT OOAOEAELI AOQOUT il ipAOEE GpUEOAGBRGpindUO E IONT £ET
seOOLAT AEQCOT 11T O AERREDADT &I i E teStabilizajé a0DN O | LADACERO
adici methanolu za vznikutetrahydropyridinu 277 (/ A O U19A E

PhH Ph|_|
Au pZ COOMe Au Pz COOMe
@ ® OMe
N N
I\I/IBS MBS O
stabilizace iminiového destabilizace iminiového
kationtu kationtu
Obr 41®B«Kl i v substituce enynn C3 na stabilizaci a desta
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Vysl edky s komen

A Apil ép TOPARAE 1 UA DAIORAT GAICOTA24RBABAEO A p
ul EAEL DGpOTIiTT OO0 AGOARDE pmurydlilafiEE AJAEE | G P OAT
OAOOAEUAOLDLIBEREMKIAT O AFABHREEAT dl WIGAIGIUWET EUAAA
ABGOADIOERTAT ZE1 O O OARAEOI 1 UOAE DPOT ApEU UA OUTE
i T APDPGB AUHGAUIAWAHE Oi Bdb vIARDEROWOIOION T Obgy vVOAAEAT bi O
Oil A OE AAOAHEN WAIOAVG E ENMERAGEA-U A UWAT AT AT ADA OABOBDAOEOOD
. -2 OECEéNEQYOUT i1 QODPPDAOGEOOEUI T AAE ORAEOI 1 UOA
A A OAEA G A

$AT Apil OL®DMirdrh £ ARD GpAD OE DA te@hyBrbpyridinu 292 byla
provedenavC OAT T Oi | AMEHIOGOGA DI AAGEDHP EWAOGHO ADT AOE
apo 7T OPAHT T EOpPpO@&éiaEystdi,ACE EOAOT ET A Ulerdigenav®1 OAAAT
A E /O AH éAld pZz ORTEP diagramu(/ AOU QA fe patnU OAIl1 AGEOT p ET T £
OAOOAEUAOI PUOEAET IOOIARIE BEOWARADG (1A ODEIDPEU #p A
jsoulOij éE ODABDADAEOANBPOBEIAA IO AAEOO TAOGHALDD AU E
OLUT AT T U HD.OA%AAAOBAEOOG GOFUA.EGDI A AMDIT 1 ij

Obr 420 RQ@RTEP diagrami ny | ového 282t rahydropyridinu
Vzhledem kOT I Oh LA AUEI] EUAAA2480gh BOEAE AmHmMoAA OE O U (
i AGp OEOMT AMGIEORAT A E1 AQI2pAEACAGTOMOESS 1 UOI AAT A
neDGAEOAPEOLh AOHAE UAREHI AEiNLsOART AEGHIOE ®DO WA OELD
LA AkelHAOAI UUT OATi AAEAE OUAUAAMMahartelul O OAU
naOA Ol Edkenl T p

_ [AUCI(TFP)] (5 mol%)
AgIBF,] (10 mol%) O
I COOMe  CHzOH (3 ekv.) \OA/U\L /”/COOMe
/”/ benzen
N N
MBS MBS

248 297 (11 %)
Sc h @&V e d | redukt ddicepnethanolu na trojnou vazhoyklizacenyn248
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Vysl edky s koment al em

01 POOT dAWizadkp EVWOAT UUT DOATT ¢ AOBBARSORADRBBEIT T OEIT Al
izolovat produkt salkylovi © OOAOOEOOApP 8 # UXH poBk@ll EDGHI ATGAHTAAOE O
tetrahydropyridin 294 vOL Ofd68G AET OAAI AEAp HOT AGEO AUl BGE
cyklopropylketon 298 (3 AEi1l9dh EAET DHOI AOEO j Ul AGAI ¢éE OOGpAO
vody natrojnouvazbu! é ET 1 E AUI U OAAAERBUOAAEAA D@®DIOOGARADE O
vOi 1 O DGpPAAR AT EpO EE BUAOAI EBOAKME FN D 1TpL 1011 AKX

zdrojistopH.0i T E1 AL O EAgBRIOEAT i1 ¢éE
[AUCI(TFP)] (5 mol%)
Ag[BF,4] (10 mol%) COOMe
I coome _ CHiOHBekv) J/
/”/ benzen O N
N MBS
255 298 (6 %)

SchdmW&Ai ce vody na troj noplcyMizazebyn25pak o vedl ejti prodi
VelmiOT UAQL O AAEU DI OReBXBEBAI*U AKTOAITWL AAOEOUO OEAA
AOHAE DBl OUA T A DPGpaOshOFHAA NE HURAAOITID LBLAEMETAEAOAEOAOD
keOOOUOT Ei 1 ADPUBEEIT E O b8 6ApCE AQ T AB AAOEZBURY) AADp I Al
enyny 265 a266 AUI U OijéE AUEI T EURHTAO AMWbkusEdaMawd p 8 . AT Ob
allenynu256,E OAOL DIipauEc@Oin OAT AEADR OB &E K @30 120A
[AuCI(TFP)] (5 mol%)

COOMe  Ag[BF,] (5 mol%)
J/ CH3OH (3 ekv.)

I benzen
MBS

256

Schéd2wW&Neluspétny pokus2560 cyklizaci allenynu

sx EAGHOR

EHDp D'I' "”Oij EOI A DI UI OI.9A1 ECAOOT EES
AUET EUAAAS 9] E

EycAi 0Dl BBEE
i DOABAIO DPOAAT OAO OA OOOE i i

o1 a AAUOT Ai i
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Vysl edky s komen

3.2.3.1Diastereoselektivitacyklizacet r i su b st idaearoivédaddéewh o
(2)-229a

JakAUT 1T OOAAATT OLHAB OEOBEAEOI BOAAR ©1 Ul O OU
jednoho diastereomeru. Vzhledem kO1 | O D NGESYAT Al IFUAE OPGEDOAOAT L
OAOOAEUA Oopadaaa®BRAIET 17  Ed BOGR ApA Al AAO OARAAE 100
OAT AGEOT p ET T AECBHOAKXMOARDROLILT (EOOAET T OOAI T A
konfigurace tetrahydropyridinu 277h E OAOU AlbiaA2D QORY Aipdsimenty
(/ AOUBIAEI AOUUB@A BBris-OO0OBT GUAUT p metAokykarbgnyll G\
skupinyh AT douldfifis2® © AT ABROETY O G O U20 /st 81).

OMe

FEN COOMe

7

MeOOC
HS H
OMe

Obr &24RRel at i vni KB7ufrié@wnraa e mo&3ivk ylpDe rai n2eDn tNrO E
6 A OHAAE OLHAHA OO0AKNA icykikdee pBoGepebad & AAAEUT 1 A Qjj
DOT DPAOCUI Al,polzk énn@8iaPBOAUI U AUEITI EUT BBEUIT EADI 801 i

Vzhledem kOi | Ohse BAE D GhDAAION ényriii220a BT AAGET T EUT 1|
VAT OOAOAET i1 1171 LOOOPOUE EE OBIA T IED AdHidhighrebEiAA GARO A A
1A  AOiETi  OAUAR DGpDPAAIL Ol EO Cydizice DO A

(2-£A1 U1 DOT DA OC U228d vedia k tatialgydidpysidirOu 267a,E OAOL OUEAUT O,
E A AT QERAdbarakteristiky jako produkt cyklizace E)-izomeru (3 AEi1R1A - ij L AT A

OAAU OiI OEEDHEECIODAAA 1T A OBRBEEUPEI OARABRBT O EO
nnAEAOOAOAT OAI AEOEOEODO AUEITI EUAA RoedynuBE ADIGHh PRAT B
E OA.OI AOE

Ph [AUCI(TFP)] (5 mol%) Bh
Ag[BF,] (5 mol%)

[ CH4OH (3 ekv.) ﬁj,coon/le
,Tl/\ benzen '\.l o
MBS COOMe MBS

(Z)_229a 267a

Sc h d&mM&CyklizaceZ)i zomer u propaXRpyl ami noakryl 4t u
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Vysl edky

s koment al em

3.2.4 VIiv substituce enynunay t éeoroduktcyklizace
DPOWARUI - EEGBBEA AEOEOOIT 001
6AUAEORG BT AE OU AUI T

EAOAIT UUUOT QOE AIBGIp OO
EOAEA OLUTAITI
UAA OUTEETA HAOOEeél AT 1T L

HFIP)h
I 01 EOT EOR

VDGAAARAIT i
nachemoselektiviu OAAEAA 8

(A Ei i182q8

Ag[BR] vedlo kD Gp DOA O

(0)
&5 ¢

Ol EO6O OOA

PQUEUUUT T h L

1 GidL, 1,8 3)30ekdflliowpropan-2-olu 7
ODAEEUKEE # cATOOAGD EODIARDOT AEAE
AEEUAOI PUOEAET

. ARETQRGHOOEDOAEHR ObOIMEIDRP) \Eéndidcil

DOT OOGAAP EAI A AWEBA EWRAAI @AT#I0AE AT UT jj

Ph

Ph

AAOCEOUOHGHBEBADD AWOEWORDE | O

UA OUTEEO b

) Ph_ COOR?
= | COOR [AuCI(TFP)], Ag[BF4] || COOR? [Au(IPr)(CH3CN)I[BF 4] J \
N~ R benzen N£R1 DCM nebo DCM : HFIP N R
MBS R' = H, CH, ViBs R' = CH, MBS
S hémaRVI i v substpirtoudcuek teyn ycnyrk Infiaz ace Bez G€asti externi

01 OT OdivisulpstituceD OT DAOCUI Al ra proddkE Oyklirate@®) Gp OT 1 T 1T OOE
i ACEATT1 0 EAET A@édh@dl A TAbulk1B) ZOI. BEABE)[] EA DAOOT i |
enyn225asRR=HvD Gp OT | 11 OOR UEAGBOARE CMEOREHRDBEE®R AdLT i

AUE]T EUAAA A dk@ofild goékftge dinydiopyddin 299aj G U A ASubstitude

na®O Ol ET i

nabGp El AAAAE
arylem, alkenylem a cyklopropylem).

2jeltadippiocyklzacisT OET AT AEHTA AU GIADGPEAE EA AT 11T L

DGEDOAOATN AGA AGAGO ABQ B AJIcO OAET i

TabulkalORP L e h|l ed tviltiuwe svywkc ho z i h o (tetralydrays. dihgdropyridinl u kt cy kl i zace
[AuCI(TFP)] (5 mol%)

R2

RZ O

RZ O

o) Ag[BF,4] (10 mol%)
~ CH3OH (3 ekv. = - ~
[ o ommesed, g e (Y
benzen 1y~ ]
N3 R’ N . © NTOR
MB MBS
MBS THP DHP
Cyklizace LHOH  Cyklizace bez CkOH
o . , . <
6LAET UL R R Produkt 61 On Produkt 61 On
% %
1 225a H H Nl - DHP299a 69
2 229a H Ph THP267a 92 DHR®] 99
3 230 Me Ph DHP275 51 DHRYI 47
4 231 Ph Ph DHP276 67 DHRYI 89
5 232 COOMe Ph THP277 44 DHR®I 73
6 246 H (E)-okt-1-en-1-yl  THP290 52 N -

THPRtetrahydropyridin; DH&lihydropyridifa] reakce byla provedena ® z n y mi
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Vysl edky s komen

(275 a 276). VD Gp PAAR Al AEOQOT 11 O ARFIRED OHAIEp ETij L AA O
EIi ETET OL EAOEIT A1l AEOCOITTTOLIE Ol EGhu 2A7A0OOAAEI
Pl ADIBGAG OI 001 OPUDD A A Bii Oraddkyl MPAIEOA L EU DOI AOE
AUET EUI D&p DAET-BOOLTI D OUOT OO AAU T éAOO0E AgOAOl pl
c AEPITABERARIT B h LA T AdPRERDOOGHAT 1 T1 OOE | AOE/
necyklizovaly (Tabulkal0h GUAARBROBAE UA Pl OLEOp (h&OANRADDOEAT p.
nukleofilu) produkty cyklizace poskytovaly Vzhledem kOT1 | Ohreaktiia Ofn AE OT
T AOOAOOGEOODT OAT L ABpAIA UA ADIABODApIoVEAI jsmeT UOT AAOEpP Ap
AGPbAOEI AT OU Tabuikh 10 Enyniy 22Balb a p26a,b cyklizovaly za vzniku
DGp Ol OHAT LAE AEEUAOI DYWOKEDI ij OOBRARAD ®D®OQEOQBAE
pi Al pi Kdiidh@ig amplex zlata [AuCKTFP) j BT Al p1 EU ovaljtvolii ADi O
AHAOOGEEéT ATT i ET AUEIRD UAEHd IARIR (1-kampdO-ARIEDE AU
vedlkAUET EUAAE T AOOAQBEKION CoAG pLAED FAIT T U 1aAKkOBU OAIRD U OF
pyrrolij vb Gp DAAMej D AUE] E226ah)4 A WIOAEOA A ATTUA BPEAGEPOMAA EEpl 1
Pl Ul ACEijiI A EAARD - EEOHEA

TabulkallRCy k| i zace nesubstituovanych enynn pLi rnznych reak

| | COOR? podminky ~ _~_-COOR? COOR?
f}l R1 l\ll R1 H3;C l?l R’
Z Z 7
DHP PYR

Dl Al pA E DI Al pE2E U
produkt % produkt %
225a MBS H Me DHP299a 69 DHP299a [b]

VLAET Up Z R R

225b Ts H Me DHP299b 20@ DHP299b [b]
226a MBS Me Et DHP300a 31 PYR30la [b]
226b Ts Me Et DHP300b 58 PYR301b 93120

PodmiAn FAUWCITFR) (5 mol%), Ag[BF (10 mol%), benzenP o d miBn k y
[AUCHCNJIPN)][BH (5 mol%), DCM : HFIP (3 :[li zol ovadno22bbako smés s
[b()NMRanalryea& éni s mési

85



Vysl edky s koment al em

325 Stabilita plipravenych tetrahydr

3000EOOOA DGEDPOAOGAT L AR TAWGAE OUESKRGME OF BOE
EAI EAT ET Al AGEAOT OAL OEOCHEBRBRT pIADBDUOOGAAP8 %wBDPAO
Pl Ul O1T OUT p 1T AUT A ¢jd Epl hE Gl An TOBANEDEE@RA T DWAEA bij OT AT
OAUAn A DBLOALBEBAEAATT O1 EOLAE AUEI EUAAp8 : AOpi Al
Al AEGOTTT1T 6 AOADRT OUp OOAABDEOX TIEEGRMEAERDION IEGDOE p
A E A A bnd I sdbktipuenty (nitro-, 4brom-, 34AEAEIT | Ah A EQJdetabiliaci
EAI EAT ET Al AGEAOIT Oi O/0EMMEU AUOT S UOE A Eak Abfegivueil EOOEO
OAIl 1 OIEIEILA DGE Al 1l @RIl OIUA D GEAWBEAB QUE OLUT ATTLIE
Ol UET AAT LT E DPOT ACEHOUM®ITAPIAAESAADA BAIEEWIADT DUOEAET U j
methanolu zmolekuly) a pyridiny.

| DBAEéT i O1 AOGOT 1T EAEUIGUEAU JOWAT AOEOT i OOAAE
keODT 1 pelinlinkci methoxyskupinyul EAE T AAT AEUUD
OGE AITOETAT AT OEI AAT OUT P4 jBreBpbzorevalil venlkl T O7 ET A/

POI AGEOO Al Ei E1 AAA 362 %A GCABAOAR DIGRIOGATUED LA OA E,
T UET AT L EAOR EOZgakovat AAGAA OF AAT i

o ‘\COOMe
»
so;” N

Obr 822Bkr odukt dlouhodobého 362kl adovani tetrahydrop
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3.2.6 Mechanismus cyklizace

6 HAAGDP OEATA TARADAIT pozratkyh @IEIU o@AREE A OAT UUT OAT L A
zlatempotOOUOEDp fi BDif ADAEERZDIAA T B A OdyMlizacOTUIEE CPGEDOAOAT L
DOT DPAOCUI Ail ETT AEOUI UOij EOAEA AOABh A@OAIOT HTEAE UL
kbl 001 & Oi BT ODOBERAMAEAPET DPOT AAOCOERBEEOEDAAA b
by vedl kKOOT OAf AEE UADE Dliod PrdtBdeddrace meziproduktuD pak je
sl AEOR OAp B OABIAR A&D AN U T Adp DI Aé&hawBEp Api U

pomalu
R R R H
[AUCI(TFP)] @ Au_~[>COOMe
| | COOMe  Ag[BF,] Au-"| | "W COOMe fe
| _— U | - — rychle
benzen ~ ®N A—\l_/H
N CH4OH N ms Q@
MBS MBS CHs
A B
R R
R Au COOMe
COOMe H* Au_~ COOMe =
= LD H
-Au” N~ 0 -H* N @
N™ “OCHj, VIBS éHs MBS CHj
MBS D c

Schdm&Navr Reny mechhkatamygsowumhk Klicabatemet hanol u jako ex
ProbT OOOUAT h EBPIAGEBB | A GakoMichakelva ddiBeta@vojAdn E U
vazbub OOT OT n ABEBEDI BUOEAET Oh AT A EA O1 0eUOOp Al
AOA EAAT T ACAEBAEwRABEI-ATAGU TjOL h AAT Ul Z2ba OOAOODE
bylUA OOAT AAOAT pAE DIT Al plT AE 288a&1 eUO0ONT AT A. AEEA

OAAEélT p OIAOE DHOI EVUUAI A DPIHAOAI HiW@@IO®UH 10 L4110

DGAO (@&t @GilkageluA DI T ADAGAT p  Gdifiydrdpyridrd &dvii1 A AU
Ol UPORAIOTAT I ARNTWAITEDB AUl DI Oi DPGEAODOEINIAOEAI
experimentu A U | i AOGEAT T 1 PGEAUI Al OAAEéT p OI AOE

nadihydropyridin, jehl .  OAWIEEDT OOOUAT . -2 AT AALOI BDGPpBAEAR

k adici methanolu, resp. vzniku tetrahydropyridinu267an 1T AAT AEUUAIT T 8

Ph
[AUCI(TFP)] (5 mol%)  hN Ph
I J/c:oowle Ag[BF,] (10 mol%) @COOMG CH4OH ﬁjzcoo'\"e
| T beneen T
b ‘7

N benzen 'Tl enzen '}l OMe

MBS MBS MBS

229a 268a 267a

SchdM&®Experi menty vyvr adhgdropyddin adi ci met hanol u
* A OAAU UGAEiIiih LA TAOGEATTIT 10606p ALO DGpOI I
reakce. VAT EET O DOAOARK O AN EAAEKEUIsMpU molekuly methanolu
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doET T OAET A éldtgy” aQuipQU T O1 EOT Al p AEOEOEOU EAOQOAIT UUUOI

kOAT Ei 1 O T ARBODEICAOBHAT T 1 O -kénpléexti) methahobbEzédpdiu | O

figurue OAEOi . EAEIT 1 OEI AT £ZEI T p éUOOEAA OAI A 1T Oi Ais
$AI HPI E@IIADT ORAOOET OAT L 1 (A AEARSE 0yl kidedickL.

experiment sBT i T Ap . -2 AT Al LUU8 2WAEAA EEAI A bBOT ORARAT

OO0AT AAOAT p 1U AU miji GEhoRBAARCI(TIFP)], 10mol% Ag[BF:] a 3 ekv.CHOH

VAAOOAOT KeAzbriui(B AET 128). PI DGEAUT p O228aEEAp Ol UOE U
EAOAT UUUOT OO hmethebaiipvBedderivds @AUT E AAAAOUTT AAAEOUO
Ol AOE joenmm t1QqQ Al .-2 EUOGAOUS !'1 Al LLWMOARPEAEET p
tis, DGEE ATl L DI &90AZIT pAWIAO OI EOT a1l AT AT O DPGpHPOAOU

T AOCOMCM PAT AOOp An @AAGHIOWOT EA8T ABREDABIAGA EDPOUOT i E

I p
o]

T AAAOUT p CAGUAGEEMNO AEEU AAAOCOORBE®T p OI AOE ,ET T OOTITTp
EAEEAEL .-2 AT AT LUA UAAT A T ADPT OpAAT A UEEHOAT LT C
Ph [AUCI(TFP)] (5 mol%) Ph
5.43 Ag[BF,] (10 mol%) , 567
| . coome CHiOH (3 ok Hay sCOOMe
]/ H 6.06
N CeDs N"""OMe
MBS MBS
229a 267a

Schd®W&NMR kineticky experi ment

VEAATT O1 EOLAE éAOAAE AUI T UOI AATa O1 AAT OUT BT
J=14Hz, 1H a produktu 267a(O1 ApE EAI EAI ET ANl J/6OEAAI90 IHOEOPET U
aOl ApE 11 0Aa OUTl E\e b67, dd 4B HZ J=Z0AW A. : A UUOEOI T OOE
OA1 AGEOT p KT T AEO GorAAfdéneo pA atH Aciel AOOFBAIE NMR
spekter(/ AOUYEEA UGAEI ich GUN R0 ABCER: T A OAI i ET DI é¢UOED
konstantnA UA OEIOEBIOELT OUT p EIT T AR OOODA OQIPAEIODp Al WEHIAL
OA1 A Odath jfou pvedenaexD AOET AT QUI 1 p A é OIODLNMRSiIAAB
TAAUI U AAOGAET OUT U AE Adbye@kioE OOEABA OECT Ui U BAIL O/
ATUT & A OUT EEAED ApTaioU BA RORIEQARIONBR O@AET ©T LT E T AAE

S

< 100
— 80
P L. -
<. 60 ——JEé OK2 I
Q tralt
<°\40 produkt
S
— 20
N
= 0
0 50 1?9 min 150 200
Obr &28BX4&vi sl ost relativniho zastoupeni vychozi | &
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to =5 min )\ A
t, = 45 min M. e M
t; =90 min VW A JI\ S —
t41. = 150 min Jvt ‘)\[VL I W §

ty5 = 210 min J”L JUW

T T T T T T T T T T T T T T T T T T T T T
25 620 615 610 605 6.00 595 590 58 580 575 570 565 560 555 550 545 540 535 530 525
1 (ppm)

Obr 424RZXaznam NMR kineti ew@ase@bumys) (vybér spekt

01 O1 AAT pi tein@BDAAROEDGADIT ADT @dfdvahguAl I 1T AT EO AUl DI §
ocyklizacil T AAT T O E229add WOIOE Opi AAOOAOI OAADI9BY). | AGEAI
Dle NMR AT Al lyld Gotvrzeno T A O U Weutepa pouze do polohy 5 OUT EEIT i EI
tetrahydropyridinu d-267a.. AATtedy ki AOAUAT p DIl 1 ThE IE OA oA AQA GE A |
b Gp BAMGIO A Ak T 1O 1 Kadisi mBtithpolu na dihydropyridin. Tetrahydropyridin
267aAUl EUT 1T OUT EAET a@RDOAIOA gEolidkd &Il IOAOBEGP o
(OUDPT ¢ ARRT PIHTAGOC O ij OECAOWIFAP ET BT Ap1 & T AAAD(
tetrahydropyridinu OA O1 RAE OO O prbtGdalrbceje AUOCOEE& T AT UT OUT A
Ol ApEAI DPTAEUUAEpApI U #bBOEAEOAOIL ABALAGREI UBHC
upndian HOIT OITEUT OUIT 8

Ph [AUCI(TFP)] (5 mol%)

le? COOMe AGIBE (10 molte) e COOMe H P
5@3’ e l COOMe  CH0D (3 ekv.) \%j{ e %j)LOMe
s N 0" J/ benzen o1 2 * ”

N~ O N N0 N “OCH;

MBS MBS MBS MBS

229a d-267a (37 %) 267a (63 %)
Ph, O Ph O

Au - @OMe H NG OMe
N “ODCHs N”“OCH,4
MBS MBS

Sc h @28&Cyklizacee y u RiatsitoeeCntde r o v a n édH®OD)met hanol u
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33 Nasl edné traeasfahyédrcepyr i di
kruhu

CAEEAATTIADEHABEAAA OAOOAEWA ObD B @ BHdEdp nedd E |
redukci AUET O8 %Il Ei EBkupyp AT1T AQET gNEOUT EApUp GELDET U |
dihydropyridinyé E DUDEBET EEpMAOANOAD OAAEODQT 1 UOAfylEEL DPI POUI
LUAT BkmdaDp L A OOAAAT U AAOOA TAUOLHAp AAT ET OL OLO#AL
Ol 1 Oé Al RelVAGE@IOBKAPE T ADT ARGADE A 1B OBG & Bd&YDRA OA E
naopaki T L Up OBEADHDOOEODOT OATi DPEDPAOEAET U8

$EATT Oi OOCEOPAT p sABAGAAUE A Ol Broc@ZaOIONIG AA pl AAp Up
iTLTT OO0 POTUET Oi AO AUEI T AAEéT p OAAEAAS

331 Pliprava di hydropyridinhD a pyrid
0001 01 p Ao2bA GE mdkodkupiuged UAITU Al polzE VB CpAA A i

AOUIT T Oi  OOMEOREAGARBAADPT UPIij O AAI h EERAEUAGGIOp Al E

tetrahydropyridinu } OAAEAA O UMK WH2era)ia IGAOEUIT AAT2tB) T OL T j

AAOE O Wbehdenu BAET i2R). 6 UT EEAEpAp WEeBAA O/BDWYEAET

EAAT T UE ART GE £E-EA OADBUWBOA AE é1 pV 18 NKIFO &pektruvymizela

oizolaci dihydropyridinij selhalyh ~ Af E A UBRDAEBDO®BIN bi EAOT I AOEUAAE
nal ADT O ppiidiE pI ApOEU AUITUA ADpICEQ/TU iO Oi i OES8

R R

_— | COOMe
benzen
N
50°C I
MBS
R=H 267a 268a
R =CH; 278 278a

potvrzeno NMR analyzou
reakéni smési

Schd@M&EI| i mi nace met hobeyzenkupiny zahLatim v

%l EIi ET AAA 1 AOET JUOEODEDAA BAP AL DAIVEHFAT A OAE(

(Tabulka 12). KA1 Ei ET AAE PDPGE ORAEOQI Dl AOPT EBRER Al AE
sdihydropyridin em 268a OU T ke vVOAAEET p OI AOE OAET bDHIilTna AOIIT A
269a. ZOAAOI EU EADIDAD®DD A il s@&MOGAEDP AP OLAET Up 1 UOET
koncentrace268a 1 A OOAET i 1 O1 OpyidinuAroste.l HimfnAci r22eAtddk

OAl AEOEOT i UAOOAdiopydidnuA OBOAEO ADEBA 1T ATp DOI
AEEUAOI PUOEAETij OET AT U8
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Tabulkal2 - Eliminace methoxyskupiny tetrahydropyBfifaip o moci L DA

Ph Ph o
COOM COOM
ﬁj’ ® IDA(1ekv) @ °. ﬁj/COOMe
N o THF N \NI
MBS MBS
267a 268a 269a

| A 267a 268a 269a
h % % %
1 24 59 17
2 14 57 29

6 AAlI Api EOI EO A We7a Qyltayéndi DA GHARD BnO/ErAEDMF
(3 AE i 128). Tato metoda eliminace MBSkupiny zA E E UA O1 BdvédaAEdlagi
AAT U1 1 EBBIa@RAT DO @ /L EO ¢u

Ph o
COOM
E%ij’ © DBU (2 ekv.) E%t]/COOMe
N0 DMF, 140 °C \Nl
MBS
267a 269a (25 %)

Sché@M&PLiprava epyraihdyidrwpzyri di nu pomoci DBU

#A1 ET OL OLOALAE PyghDADA ©DADA DG QW dieE U

DI PEOT OAT L i (pGREGA O E B &babylidpyridin u)jeT AOL ET AT U

Tabulkal3RPor ovnh @ Rkn s y26aéenynip9ar i di nu

cAA DT POAT U 1 A¢ -AOT AA Al -EEO
Cyklizace Eliminace # Al ET OL Cyklizace  Eliminace # Al ET OL
naz267a na269a % na268a na269a %
% % % %
95 25 24 99 60 59

*AE EEL AUTAAREDHT O IOAOOAEUAOADOOEREDR LOEAAEL
skupinou je hemiaminaletherovUskupinA AAOOQOAAEB GRITAOUTGAET AT Ai I OEI
1 UOABI #& AEIWOOT OIANTEI ET AAE | AOET gUOEOPET U A 11
2T UET AT an OA OHRHAE TAEAAT U HCHDAAROOARAIN 1 OODAGOE
OAOOAEUAQTAUWRETALD GOMADELHUVHAP OLOALTT OO0p 8

| DPAéT i O1 AGOI EADPI DOEAABDHEGE ONT T OET AT Ai i OEI
Pokusili jsme se tedy0 A OT O ARAGBOWGHIUTIL T E DDA DéliéHhdi
zal ¢ A1 Al DPGpPOAOGU 1 DRAGOA RBDIIFTEA ZANAA DI @1 EOL AE
DI Al pT AEhi EBAOAOIROAOEUAAE ADEDAEAT 1 B3mOEIRITAOAI U
129). Tetrahydropyridiny byly vVAAT 71 I D NG O dAMDA & G bedjenu)hebo
DT OLEOU ¢éEIT EACH vedakdDT OAF" 500 AOE 1 AEAAT OEEEET OA
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X X X (0,2 ekv.) x
PTSA (4 ekv.) IRV A
COOMe MeOH (1 ekv.) _~ COOMe _ COOMe benzen _ COOMe

------- X ] |
N~ “OMe N N~ “OMe N

| | |
MBS K,CO3 nebo MBS MBS MBS
290 NaHCO, 303 291 304

=

SchédmW&NelGspétné pokusy o aromatizaci tetrahydropyr.

Vzhledem ktomuh Hy &1L AA O Gikydrdhyridings AT EAT UT 1T 61 &6 OOAOOEODOAD
vykazovat OAT | E  aLAdaktivitd, Qokusili jsme sel DBDGpi 1 O AUEI EUAAE bDGp
DOl PAOCUI Aif EEIADEQOI 0O T OBE #UKOEANRRBBIONME O
vazbou substituovanou alkenylem nebyla VD GAAAHRI ItA B EDO@®ART A OUEIT AAAI
kOT I OhREABREDE PGpE®ARGOA T AUAAGEI] A

Enyny sAT EAT Ul T O1 QR4QDIA)OOEIODODAPUOOAOGAT U OT Ul EeéeT LT
cyklizace(3 AET 130, UA L UDAHARRAT FEIAIATE U1 AéTi O6WAGAn DHOT AOE
AUl A AAOGAET OUT A @Il MIGABHOAEA A OOARAE IAGLOAT p AUEIT EUARZ
kombinace [AUCI(TFP)|/Ag[BFs] jsme AEOAT E OOI OAO AEEUAOI PUOEAET O
T OET AT £E| BB AT AOUIOOLIAT BT ;000HOEMzZAEOTHEAO, 1 EQET iV EI
E OA Osendptie adovalynaOUT EEAEpAp EI ET ET OL EAOGEIT A 1U0O0I
LUAAT L AEEUAE PpAOEWEAEOAEI | AOOR OAT 61 DI 066D 1 A/
ET T O @yklizdcebenynu229asfenylemUA ORAAEOT PDPiARIIAT AE POI A

[AUCI(TEP)] (5 mol%)
AgIBF4] (10 mol%)

T >
benzen
R R [AUCI(TFP)]I (5 mol%)
= [AUCI(TFP)] (5 mol%) .~ Ph "I'AIS,LBI'-:|4C]I((11% mOIZ;))
AgIBF,] (10 mol%) : mol%
“ J/COOMe HBr/CH3COOH /" COOMe “ erOOMe LiCl (20 mol%) /" COOMe
B > _—
N benzen N N benzen N
|
MBS MBS
MBS [AUCI(TFP)]I (5 mol%) 303 MBS
246 AgIBF4] (10 mol%) 304 229a 268a
247 TEA.HCI (10 mol%) (NMR detekce)
LiCl (20 mol%)
R EV >
benzen

Schéd3&Pokusy o plLipralvluernylhywo wpyub dti inthu i
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332 Redukce na derivaty piperidinu
-AUE T AEAI ELAp ODDOEADBEIANOIDPGPAOUIE OEAO EAATI

jedny zZ1 AEOL UT AOT i BAGREVAEDPI AOLT E AEHHLDGCEABDADE 1
taktoc OOAOOE OO OAT L REOC ®AIDA ORI HjOIOBT DOUAAS

6 U A Otéttaliydropyridiny AUT U UOAQBDEODOAP BT ObPT AOAP OF&R BRIV ET
postupu sOUOL E @pi% PdIC vmethanolu (Tabulka 14). 6 A OHAAE DGpDAAAA
EUT 1 1T O Wiastefedmiedpiperidinu .

Tabulkal4RRedukce vybranych tetrahydropyridinnh na substituov

R R

H,, Pd/C
COOMe CH3OH, rt COOMe
12 h
‘OMe l}l ‘OMe
MBS
6LAET U} R 6L OfA Produkt
%
267a H 93 305
278 Chs 58 306
282 Ph 44 307
283 F 34 308

$EAOOAOAT OAIT A E OEWEE QA e tDANismO WydrdyénAch Vzhledem

EA ET 1 EZECOOAAE OLAEIRGEOOEONECAROPOANOEABT BT A
zi PAéT i OOOAT UM ORMDE A & Bmethdhy®d&udiylp OU OEHDAEIT AA

131). Uvedenou konfiguraci potvrdila 1D a 2D . / %39 AT Al LUMAOSPEDPAOE.
vizZA@DAOEIT AT OUI B.p2. &ticd@hA pIEAVA pAEAT UT T &1 OEOPET U
sl Al Al #QEUT AT T Olat@@ BEIT AdhijE0 eyl @ OUABE OAOT OEUI T p
OAUAKIU.SEAGEUI T p OODPIT GUA Ukupinyil AOCHBIADEDO BMOHE EHON T T (
ET T ZECOOAAp OAOOAEUA®IODUAEAHONIEI DD § DEUOADL @A 4B

OMe OMe OMe

QLY N

028 Meooc H 028 MeooC H — 025 Meo0C
N N

N— CHOH — —
W H
H \ H \CH H Ph
H Ph H “ohH H

OMe OMe OMe H

S ¢ h &3 &Konfigurace piperidi805
6 UET AAAT E T AAT AT IOIOAB1 P EORW@ERE| JAj DPGAADT ET UA
LA E O ORAEOI AAOEOUOGOAMEARS OA1 AGEOT p ETT £ZECO
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3.3.3 DielsAl derova cykloadice a néasl edn

derivathD isochinolinu
Tetrahydropyridiny 2907293 salkenylovou OOAOOEOOAD iTETO ALO DI (
zal AOET OAT 7 ¢ o YAA ANEACQA 1T A 1O est@vdvdu Askupiho@ TVahledem

KUAEpI AOi OAAEOBDEDN ONBEAEOE OIOMORBGOEN UL AEODPET A
AEAT EE AAT AOjneAT PAODAEAOE B DD VBRI On

R R
= X
_ COOMe / COOMe
, — |
N" o7 N
MBS MBS

Schdé3&RAl kenyl ové tetrahydropyridiny jako maskovance

* AE AUIT T UiGpiad 1A WA FRAaiedmdvoll0O0AIGIOE®DOAD T A 1T ADPT Op
dihydropyridiny ani eliminace methoxyskupiny 2D Gp O1 OHT LAE OAM@BAEUAOI PUOE
AT EOLAIB 1.TAL OT UApIT 1T Av0OOORD@IT pEEp RAEERAER ABp Of A OFE
iTTET DPOi AGEOijh EOAOiI Eloval AOT AATi EUTTT OAO A EARA

T pT AT L DOT AlAiTiée A BAIWAE A HAT pokudem o cykloadici
Tetrahydropyridiny 2907293 byly vystaveny Diels! 1 AAOT On AUET T AAEéT p
vbGpOT 1 1T1T OOE ¢é0UG AMAMAGDHWVA IAATAGIEHBMANE AUGFUDOA OT i
sOO1T OAT O T7T 061 ET OABHE élidifaci A métHoyskupiny a  vzniku
OAOOAEUAOT HWOABREVOOEI BT EE OL A gabulka O LERnACE
methoxyskupiny EA  DOAOAmE IANTpAdkléh HUAHp OAd1T UidH 101 O
ET1T &£ O AAA DPEDPA @A EROEEOA K8 AU OOO0RIURET $ AREAAS

AUl Oi L EAET AEATT £EI VAIUUET OBAD DAGKIE AGA AHGEAAL ERA S
TEAii1Tan OUTEBRL 18061 AGB6IT 1 EUT T T OAO8 20ODPAAT C
s N-fenylmaleinimidem, N-methylmaleinimidem, diethyl-l @1 I A1 T T UOAT h AEI AOE

AOI AOUOGAT -AAAKDBBDOIEEUI

Tabulkal5RPL i pr ava t et DialdAigedovoniedko chi nol i nn

R
X
_ COOMe.__4 ekv. DMAD
xylen, 150 °C
N "/O/ 1h
I
MBS
6 LAET U}l R 61 On Produkt
%
292 H 62 309
293 ChH 56 310
290 GsHis 52 311
291 Ph 71 312
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:AEpiAOL H:ONANO&EECH~ "A”b AUl EUT T T OUI PGE AUEI T A

D A
COOM
o\ CO0Me DMAD ©
N 0 xylen, 150 °C MeOOC
MBS COOMe
293 313 (13 %)

Schém&Neobvykly vedlejti produkt 293 cykloadi éni

0 0OAOAR[ WIORIEDAT AA  OA A Edznikd thigster® A1f3 AE mokla A L O
OUOOA WOATOAT O TEETOET UOO A 1T UONefpAd AOABAWED T A
kAT Ei ET AAE | AOET @UOEMRIEInati 4A AOBIOBUADEBET OOT Al |
skupiny za vzniku methyl-4-propenyl-3-1 EET OB AKOICH34). ' ¢eET T E EA OA
transformacevrozporusOL AA Ul EDT qAdnhi B UBA EQAD OABAT OADGE O
xylenu mohla proceseliminace obou skupinurychlovat. FGp OT i T 1T 0O AE Addé £E1 O j
E TUOIAATT r1CcY AURI EOSADARDIDRE!I AVADOOMR OEDAE.
zavzniku triesteru 313 0A O1T Oe¢ AOT T O Al EURT AAp UBY DT AOIODAE O
D UOE A E kriih@® inabbénzenot.T AT i UU oproéedu UAE O Imdiels-Alderovu
adici na pyridiny a pyrimidinygh D1 D OIAE © Ae®@®O O G

o - COOM S
e
_N_,COOMe =, COOMe COOMe
“HeN
MeOOC
I}J OMe MeOOC\ MeOOC
MBS COOMe

COOMe
203 COOMe 313

SchédM&MoRny mechani smids tvorby triesteru
"AEAIGpDOAOU OAOOAEUAWANEAEpRAIACOAEGOROURAUI 1001
iTTLOOOp OUIT E Ed#&dnatikdre O O @neACEHOAET A8 01 Al pT EU
Pl OLp OAT i-! POAOISEABTI OAAEAE OHAE 1T eéEOEAT A 1T AAUIU
OET AT i hjsnde sér@rho@ i @E A A A B U Brér&obnijat.

R R R
MeOOC MeOOC MeOOC
@ COOMe ____, + COOMe
MeOOC COOM MeOOC
© H A | MeOOC | ° © |
N SN N
MBS
Schdéadw&kDet ekované produkty aromatizace kruhn
0001 p DI AIU ACEUAAET GYEEEpp B & BdstupOaromatizace

kruhu A pyrolytickou synA1 ET ET AAp AEDIPOEA PBRBEADI Ei36) roe
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Fenyltetrahydroisochinolin 312 BT OEUOT OAT DOT AOEO AOIAI OO E EAEA DIGKI
1 AAT OAOT O1 p Q@Aghi G¥A E BDLCEAN LOREEI 9O O1T UPT OAOR AT A §

Ph Ph
MeOOC._ _~ MeOOC
DBU (5-6 ekv.)
COOM . COOMe
MeOOC | © OME MeOOC |
H N i, 12 h (27 %) Sy
) reflux, 1 h (21 %)
MBS
312 314

Schdmw&RUpnad aromatizace fenylt &ldrahydroisochinolinu

. U001 AAT OATODIT EOOEOT p | VODREPPEEAOEPBHAIES ATABAADI

1374 8 . AOpi Al I EAAAN AART UTAEEGHIAIPIERRAE fkv. O
dichlordikyanbenzochincmu (DDQ | GEAAAA DOT AAEI Ah AOAAE 1T PAO Al
naisochinolin314h 1T @ApAUI 1T ADPT AAGEEOGUI 1 OOAGDOI UBED O
benzochinon
Eh (1,1 ekv.) Ph
MeOOC ----X--> MeOOC
COOM DeM
MeOOC | ® bba  MeooC COOMe
H (2,2 ekv.) o
N _— N
MBS DCM
312 (<20 %) 314, izolovano

ve smési s MBS

Sché3&kDal ti pokusy o aromatizaci tetrahydroisochir

Izolace produktu pA O A E &ldmiatizace na kruhu B se D1 A A GQED G ieakd

T AOOAOOGEOODI OAT T EI O R OA mbrAmpsukodimllénE izd Ivatd O
v tetrachlormethanu (3 A Ei 138). Dihydroisochinolin 315 byl DPGE D OBOAL EOp |
jednoho ekvivalentu NBSAAEAMAAT T EOAQEI BT EEOQI.0OGCHL ORIOEB AT p

I TTLOOOPOGE REGE ®OTATOWLE AT ppald AEill ThiET A @IAIGOOEUAAE
309 na isochinolin 316. : AERI EAh OLOAMLAFH HOXS DGpi i
ztetrahydroisochinolinu 309 EA  OT1T SNAUTES OLT OLOALEFO PAOHDODI AOEUAA
O O U Adth¢droisochinolinu 315.

MeOOC NBS MeOOC NBS MeOOC
coome o) (3 ekv.)
e COOM
MeOOC CCly  MeOOC ° CCl, MeOOC COOMe
77 °c 77 °C
315 (75 %) 309 316 (51 %)

| NBS (2 ekv.) A
CCly, 77 °C, 3 h, (51 %)

SchdmkUspétnad parci &l tetrtahydroisbghiholiB®9 ar omat i zace
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Vysl edky s komen

VDGpBDAAR Al EUIO GOA COGREVWADBIARIA OHIDE &1 G0p . " 3
selhalo a reakce poskytovala Op AA T AEAAT OEGEEAMEBAIO LT AEDE 001 OA
dihydroisochinolinijé E EOTIXEAE BT ij OT AAT 1T AT Ob A BEUABDA UGA

MeOOC 8 NBS
COOM 3 ekv. MeOOC
MeOOC © x> COOMe
H | CCl,  MeOOC
N Ny
MBS N
310
MeOOC. _~ NBS  MeOOC
COOM 3 ekv.
e
MeOOC Xm0 COOMe
H7 | cel, |
N S
I N
MBS
311

Sché3&Nelspétné pakusydal afomatietrahydroi sochin

* AE E AU D ADDETKO, itéxhydroisochinolin 309 obsahujeOA 007 OOOOE O¢
nejen dienovou, aleOT AEAT T £ZET 1T p € UOO0. - § U Odaidividd) tohotb pu OO é T i
O1 1 Oé¢jakd AE AT IABEIAij] VET OOIUAAT LT E PT EOOU T AUEITAA
dienu a furanu(3 AET114A. Vi AT & DPGpDPABBAET OPDABEBRAGAABRAT I 1
Of A OFOAWI A Ayod AEIASIWIpA 1 UOE

MeOOC T COOMe
OMe xylen MeOOC OMe
MeOOC | cooMe N Sml, MeOOC
(10 mol%)
N OTMS  ----X--> N OTMS
MBS xylen MBS
309
MeOOC MeOOC
|‘| COOMe
MeOOC COOMe O X MeOOC
| | Y/ xylen
N N
MBS MBS
309
Sché4&Pokusy oAldkravu kykloadici e | s
cUOAOAT T UA Ei1T OOAOI AADh OABOAAREIDIT A BED T BNEA AOX
Alderova cykloadicelf AOT | AOEUAAA DGAAOOAODBEA 11061 O OOOAODA
EOI AEET T 1 ETij8

97



Vysl edky s koment al em

341l ntramol ekul arnd t wdripg avay
kondenzovanych heterocyklIl D

A T éAlT Al DPGpPOAOU AAI HpAE DIl UAUEI EAELAE EA(

nal OET AT £ZET T p OOAOOEOOAE EAI tEahydrdpyitinh @E7AO0T 01  £O0T E

"T EQPET Tpdhisy brzy O E U B A Imekhoxyskupina jeOD p HA 0 Kelirihac 1

zavzniku dihydropyridinu A T U Qardnatizaci na pyridinT ALDTEOEUOT OOp BHOT AOCEOD

substituce, EOAOL AU 11 EI ALO AUI A pioOLEO EAEIT DOAE

ETTAAT UT OATi ET EOOEO

Ph X"1is Ph
ﬁj,COOMe BF; . Et,0 ﬁ\/ﬁcOOMe
________ M- - -

N~ “OMe DCM N
I I

MBS MBS

267a
Schéasm&PL{ kl ad pokusu o nukleofilni substituci hemisa

Vzhledem ki AT OPAAEO 6©Rpi&OA Of#Ee && fofhodli vyvinout
ET OOAI 11 AEOI UOT p OAOEhMIWDET BOAEDEDp AR BEAAOOI AUDI
GAORDARBOT p, pbskyfovalREABDIE] EAET 31ERAEKOIMAUVE]T U

o Au*/Ag* °hoo
I J)\P CH3OH ﬁjfzg
| no----%--- > M
[}j X ? ’Tj X
MBS MBS
317 318
X =0, NH, ...

Sché42&P i morthck ondenzovany ol rlaetoéreday&lr'mi variantou
| € E ljsbuEcyklizace 1,5AT Ulsij é AOOH p ENl OA OEN AT EEET ®GWPAAARAAE
DI DPQERAT U OA TPRAMAAWAHPIAU EAOCARIGAODIGHOBEIE & IcAAp I
ATutu j aBP8 1 AAADOD E letynijfnebyl BRADT cOUD OARABAB AT BT O
Ol AAT OUI1
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Vysl edky s komen

3.41 Cyklizacep ar t iCeaNmauckil eof i | D
0001 pi BROIBAAIDGpDOAOA il 48T ARNEREA Pl ApE AGT EET p

vDlT OOOAT T pi*x ABROMOUMES Up |1 HétySilylate®lend E QG E1 E

T OET AT A£EIT 185G AGRAMAG E OOMA b I3YA A E 0123.1Siilldhd coupling

sAEI T OEAAT TAEOUT AT C¢I UHIBATGVzAKUOWINEI2D AUl 7
TAAUTT TTLTi  OAidthySIEd buiskupiduA B @UOBE@ONa (0,8kv.),

NaHCQ (0,5 ekv.) a K@Bu (0,5 ekv) v methanolu nevedlo kil AOOOAT Al p AEOUT EAf}
Oij AAA VIDAOATA irdalde AT HI rozklaiu OL AET Up Rodtok OBAF byl
DOAOGARADI AT M GHRAGEE TUIBLO A AJIOO RIAE ADO A 14T HildLBI&é

bl LAAT OATi ET Uli1O0

O
1. Cl
n-BulLi, OTBDPS 0
Me;SnCl SnMe 2. [Pd(PPh .
/ 3 / 3 [Pd(PPh3),] _o_d_cih_rgmén_(—::n_|>
TES TES THE &
TES OTBDPS
319 (98 %) 320 (51 %)

Schéd4&Pokus o pBI0smasvluedmpmuneldspédtnym odchr anén

$Al Hp DBSIEBD@A AEO Up 1 UOEU b Ol adick Sulfidnamitldh 228a OUA E U (

naEl I AOéT i AUDDIEL BAE 148 : AOpiT AT 1 RBpRONT AT L A
(321) poskytoval enynon 323, reakce synonem| A E O UT triethylsilylovou skupinou

(322) bylaT AT OBBHI. UO1I AAOEpAp 3 isicd BLIA@EEDIj OO @A @DE ED
enynon 324, ale pokus o derivatizacina | -O E | pyEdidon -hydrogentribromidem (PHT)

OAT EAT 8 'TE O OOTATARAUEGTIG 00 AA plidA e Amicgeierul 6 O
vAT é1T pi GAOAUAES
o Ph Ph
o 2240 || Q Q

P LIK | o e

— —_— _— ==X >

= THF
R les N )

MBS MBS MBS
321R=H 323 R =H (35 %) 324 (58 %)
322 R = TES

SchéMmiRAdics ul fonami du na koméasEedndostaephéaynpmagis
a OBMAIUT MGAPBOAOA sURET OAAA Al EA DPLHEINMBKHIT i EUO
AmidC1 UET 1 T OB25Byib@dipiv&ll WOT i DGEDOAIDEBO BJ & EAAIT TUONA p
kyseliny sdimethylhydroxylaminem (64 %); C1 UAET Al EAT 36, ABAOEDUD
EAOAAI UOT OI,DAUICEDPEADOHT n AT OOODT L 8\ A/OEAD AKDIERIA O UA
ethynylmagnesiumchloridemg8 : A GJIOATp EAZr OUT EEAT Oi i nG EOAT (
UAOOpPp EAOQIT ET 328ABNIOIEBWENKD i LTAEE 06 OHp DOAOAADT AT AT T «
DGp Ol irdIAGEEUOGAT 1 ET OF ApEO EAOAAI UOI OGp DEDHOET Uc
enynonij 3297330 byla T OE| AladeEEEElr AGp OA DGEDOAOGSKI i EI o

99



Vysl edky s koment al em

naOoOl ETT O OAUAO DPGpOI OHT T ET UlT108 *AIEETL Dl OLI
UAT AT E triéhyl&ntn zA tributylfosf ani20 a izolovali® G p Q IproddHty.
Ph
_MC B P2(;545 k I R
o, JVR Z /@ BT f“
N
MBS
325 R = OTBDPS 327 R = OTBDPS (95 %) 329 R = OTBDPS (56 %)
326 R = NHBoc 328 R = NHBoc (63 %) 330 R = NHBoc (21 %)

Schdé4s®RPLipravaoa3sy nonh

+UOI pEMReIAbyIDUDT AAT A T OPAHT A T AZABGKUENGN33BT I T Ap 4" !
svolnou hydroxyskupinou (3 AET 148)h EOAOL UA OOAT pobdkgtédvdl p AE DT Al |
AUE]I EUAADp 380 jako Eptbdukt Aciklizace sb A O O E & E A Dfiulperfilu.
OyklizaceproARET A OA OOA Rk vB GpEPAONGA EBDAI EAOAT UOEAET ET  OL
methanolu, tak smethanolem. Zzabi OHEI T ODPAOODEPRA IOAE AUEI EUAAA UA
methanoluh EOAOIOR Aé ODEA OOAAEI EUAAE UA ADT OBRAp ET IODIAAD
katalyticET AEQDPAEOADGAEBAARKAE AGpOA DPGEDPOAOAT LAE OAOC

iUAA DPOT ARET A OAAE KdotvrdeEOADIKOESE | OAT AEPEOERA (o

o TBAF o [AUC(TFP)] (5mol%)  Phyy o
I OTPDPS (15ekv.) ||| OH  AgIBF,] (5 mol%) ﬁ\/ﬁg
—_—
| THF | benzen N0
N N CH3OH (3ekv.)62% | H
MBS MBS CH3OH (0 ekv.) 54 % MBS
329 331 (60 %) 332

Sc h d46&Cyklizaces nt r amol ekul Arni participaci kyslikatéh
. UOI Ayiliragel AEOUT AT i 39 bylwdravddédaO D GAADHh EL AABI AOT AU
mohlo EAET , AxEOI OA EWBOEI EVUAAPI e EAER OAO 1T AOOI ODPAI
skupiny. Cykliz8 A OAR TIODO1 AAT OAT U BN IOTUAGRMET OiA Aplsthi ARET A O
EAAET LI E b @ihyAr@piidity 33& keboietrahydropyridin 334 (3 A E 1 147A

Ph O
[AUCI(TFP)] (5 mol%) = OTPDPS
Ag[BF,4] (5 mol%) |
Ph N
o benzen MBS
l hOTPDPS 333 (NMR detekce)
l}l Ph O
MBS [AuCI(TFP)] (5 mol%) / OTPDPS
329 AgIBF ] (5 mol%)
CH3OH (3 ekv.) ’}l "/OMe
benzen MBS

334 (75 %)
Sc h @4a&kCyklizace i | yl ovanéBB2 hydroxyenynu
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Vysl edky s komen

I'T AT T CERIFEQIT AAT AU ipyrréldpyEdnOFBOR A EE148A. 3 OT OT-i0T A
OLO1 AAARE Oisgpokused O&klifatd B A AT diidoprplaminu EAET AQBOAOT pE
nukleofiluh E OA O W GA & i Al kAmplexacese zlatemj OE U 3R2.8 A fointo
DGpPAARA EAOOKIODEITAU EAOAT UUUGOL ORDPI GIT 1 AAREAR,
podtrhue OE OO AR TdodAUT A DT POUT A D1 BABAAIERRINAA TQA AEIA
komplexemsT é ABDOPAARUODS

0 [AuCI(TFP)] (5mol%)  Ph . ¢

H H

N. Ag[BF4] (5 mol% :
| J)‘y 20 AGIBF (Bmoi%) ﬁjf/g
benzen ™~N

N CHOH (Bekv)53% | A &,
MBS CHOH (0 ekv.) 48 % MBS
330 335

Sc h 448&Cyklizaces nt r a mou teaklsutsia kmat ého nukl eofi |l u
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Vysl edky s koment al em

3.4.2 Cyklizace p a r t i Cnukledilc i

ZAij OTONAAp GAT p OPAEOOA 1 hb@AIEAOQIEAIAION C Hyly BGEHOA O (
DOT OAAAT U AAIhApO AN ZRBECIRE@R OIOIU VB EG ARG AEEl T pddko GA O UAE
OET AT i UUOOOPAA EOI AT &B A D A-EdEdhossdehyl) 0 & A D OAGHRI
PDGp Ol OHT LAE AT UT 1T ©@ABAIE WI\QIE@MAn o®U| Oi UU AAOE

3297330.zDGp O1 OAT LAE EUABANVEDH DB BDIE 36

a 337 (3AEi 148). . UO1 AAGEPAKR O UIITITLA dovkd) VBAGp DA A f
OOEI AOGET @U A#30,0 IAA EAREG OO OT BTUG AGA U Aultadarmiedulil
254,

Ph
0
MgC' B pchz BugP (0.5 ekv.) I R
u eKV.

N

MBS
336 R = Ph (94 %) 338 R = Ph (26 %) 340 R = Ph (0 %)
337 R =3,4,5MeOCH, 339 R = 3,4,5-riMeOCH, 341 R = 3,4,5-triMeOCgH

(87 %) (73 %) (13 %)

Sché40&P L i pr av aChekedfilenomons tsr annim Let &zci

Ynons/EAT Ul i O 0330@AkAIeE2OAMUET I OLOALEOD Rl pqh O ¢
AUl EUIT1 001 E BREWLOGIL AEEIiyi ORAJ FE &R ADE @ip GAAIED A p
vi EOA GA A D8 O 11 WA E O WA pAd | B @thyrdlidagnesiumchloridu
vVOAAEET p(B OEIRIGAE. 0ij OT AAT pi  AAAOUI EAT Oi ET  ATEITT OO |
zaOl Oé Adiminace methoxyskupinyh DGEéAIl L | adich BGEQIOI T EET

AET T OEAT OiTEAl OAIERDTT @MW1 Ed&viznikuamiduB420i AAE U O

© o]
cl cl |
| MgCl ) |
N // /‘,L ~_ _N NH
0 —_— A \O —_— e
(j o m 8 o
©)
336 342 (8 %)

Schés&Vzni kene@odechl|l or amamidu33@ Li et hynyl ac

#UEI EUVAAA pPumoauGAOAT PEIOLEOP | POEI AAOAWILENDPUAE DI
AGOAOT pET OHRDAEIT AR AEVEMKD® iOikydEpyridinu 343 sBDGp O OAT L
tetrahydropyridinem 344 (3 A E i 161A

Ph [AUCI(TFP)] (5 mol%)
Ph O Ph O
o Ag[BF 4] (5 mol%) - .
| | J)J\/R CH30H (3 ekv.) KE)J\/ ﬁj)K/
> +
N | benzen |\|1 ,Tl “"OMe
|
MBS MB
341 343 344

R = 3,4,5-trimethoxyfenyl
Schédm&Cy k| i zace e hoi mdrenukiedfh Cahuj i ci
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Vysl edky s komen

ZOT ET 01 PGAEOaAKioteAyddnusdlAVT AUIODRUAOGHA APEDO T A #o
a protodeauraceE T OA O A jE tald@lekoOU A E 1 A &adk pukleofilli LA ET ET ET OL
kation.. AT p PGRAWR BIHAAEKBDWH 007 AUEI EUAABMIBAEAERUAOI
152).

rychle
Ph 0 Ph 0] Ph O
| | R AU Ag Au = R
| benzen omalu |
N N
MBS
341 345 343

R = 3,4,5-trimethoxyfenyl

Schéasm&kPLitomnost ketonické skupiny ovlivjuje |

*AAT T AOAELI GAHAT pinbbDI A1 A&eBTDEEATRERAED U
Dl ADInGRT @OAI T 1 AEODI wadkpofiluAbyEITTERIAMAAAL O EUT OOAOT p
i AGEUI AT 1T O1 ET 14iA00FE O BIAOIBpUEOI AESC- AEAEOAT ETIi
EAOAT T UIT O1 EI OEIl p EO Profo jsé P G E Bl 2AdktEokyfedy® (o
propargylaminoAE OB470 @ET AT £EI 1 p A%Erﬁ@ster@@i@@(ﬂ“mﬁ@éﬁ\é

o)
3-MeOCgH5OH /k 254
//COOH DCC.DMAP . & © BusP (0,5 ekv.)
= DCM, rt THF, rt
(51 %)
OMe
346 (51 %) 347 (68 %)

Schdm&PLi prava akryl atnuklegilbsahuj iciho interni
OGEDOAOADILATATEIAT AAUE IDEDHABAFOIAIOD @ Eilu zd \@riku A
dihydropyridinu 348, UA OpB G\E A U métHanblkmAEU IOA E OTAIAIRG LBIOMA D1 U
dihydropyridinu 348 sBGp O1 OHT LI OAORAE B AEGI I6W)O\EHeBEdmA |

kDOT EAUAOCAT T OOT OAm9 jedRONEA FiU GO0 AU A peidddvdd A # o
skupinoruOEOOAp L AT A A AT AE UU procésh fifotoBehuradenfizB AERA T A
152)8 %AAEO 1T OAAT 1 AT p AdIGGA O Al GOIAGEUI AAL Ul A ODT FOE
TA OUTEEIL AUAEAOAATEI OL EAOQEIT 8
OMe
Ph 4 Ph O Ph O
I [AUCI(TFP)] (5 mol%)
ﬁo Ag[BF 4] (10 mol%) = | o = o
+
N @\ benzen, rt N @\ N “OMe
|
MBS OMe MBS OMe MBS
347 348 349

CH30H (0 ekv.) 97 %
CH30H (3 ekv.) smés s 349

S c h 43 &P prava dihydropyridiBds
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Vysl edky s koment al em

ParticipacemethoxyfenylubylaO UT O A Avil AJ OAV I&afbbceyklizaci 348 pij OT AAT p
ETTAAT OOB@® MIAET (58. VOAEOI OEI T A EUOAT i1 DPOI OOGAAD
protonizaci A OOT OAO EIi ET Ehadktéidu byE méET AOOUABAAT U
karbocyklizace. Kation byl OAAEU O OIvGRAT UUI T Qia prédliktems Adk byl
T AT é A Edhi©mendpyridin 350 snovL [ kvarti O Imzentrem.

N b N
MBS MBS MBS
348 350 (66 %)

S ¢ h @sb#&Karbocyklizace dihydropyri®8vp r o s tz.80e d { H

0 ORAEOI UEEHAOAT pAE OUODAGAD AETUADABUERAKO OAROEDIAD
nasamotnou cyklizaci enynu347. Pro BT OOOUAT p UIAAN@IUOT ERBAE 1 pLiv U

kroku byl pak enyn 347 OUOOAOAT Dij O AAT 80 BIAEA IBBIONMROAT i (
AT AT LUA OAAEéT pT BIITEGE OAD OB O OH aprddikp kyseld) OE U
EAOAT UUT OAT i 35AAEBA AMRGOBPAAEOOD Ui EUAI AEAOAEOAOEOD

methU 1 AT skupiiny (11 4.62, s) a objeviy se OE CTAWDIEW 1 AT T O (i13.31f ddOOE O

J=6.0Hz, 2H;J= 5.2Hz, 2H;1+ 3.19, dd, J=6.0Hz, J=5.2Hz, 2H); 13C NMR spektrum

bi OOOAEI T Ul EUAT p1-66BB@)ic80I1)jab GPOEDECOBUAUEAOAT T UIT C
skupiny (1 c199.0).

0 0
I J)‘\O H;S04 Ph)kL ﬁo
| — ' @
MBS OMe

347 351
NMR detekce v reakéni smési

Sc h d36&Konverzeeny@47vpr ost Ledi kS@ncentrované H
ParticipaceGl OE1 AT £E1 O DGE ET OOAI 11 AEOQI bAiEp ORAAEAEUAAE
enynu sHg(CRCOO),EOAOL EOIi A OUOLEI E EAET Al OAOT ACEOI p A
je DT OALT OUT £IGEAITOG UDAOT L1 zi ERA AQBjrdiopenid/ AAT AR U
cyklizacesT UOT AAT L iGnukiéAlERMAOTELT DOUATAA A ¢nnmuv . EOEEUAxT Oh
sbi I 1T &PThH{cyklizoval enyn352T A A£AT AT OEOBI3(BAAE i IBADE OUO
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Vysl edky s komen

| |
I O Hg(0TH), (1 mol%)

CH3NO,

352 353 (98 %)
Sc h d5T&RCyklizacd,5e nynu prosofeedni ctvi Hg(

KT AHAT O DPGANOAMBAIBDKGPOIITT OOE 00071 A0V Ol 1 E
HAOOEé DARTIL OOOT 1 AOLIBSAEERBADIADUDOBERIOOUAT . -2 Al
OAAEéT pBAHEIMBEB 01 UDPOAAROOI EUAAEEA BazdBi AT LI O
PDOT OGGAAP EA OUTEEO EAAT AB4sA bl OF OnighsEd AAQT B UC
by, VAAT AEBAp 1 OAG BGILIEIOAUE AEUOAIT3RS (E@h | ADOFMgA E h
30AaAéep 1T Of i chhrdkierstekl IAIGIE ICOdbydippyridinu 348 (1w 5.60, t,
J=4.7Hz;1n4.28,0,J=4.7Hz),1 AT PAE DPGEAUI OECQIAIIA GOEATIIERIHpET,
(H78%x8woq A OETCI A0 (A DURAAT DOOIT OODEBRBEWOEP h L A

E A A ldiblydrbpyridin 355,vznikILAAUEAEU EAOQOAT UB47O0ATT O EUT T AOAZ

Sc h @58&Cyklizaceeny@50pomoci rtuNnaté sol i
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