Abstrakt

Cilem disertani prace bylo vyvinout synteticky pfistup k opticky
Cistym helicenim. Ty mohou byt pfipraveny rezoluci racematu nebo
pomoci asymetrické syntézy. V této praci byla rozpracovana
diastereoselektivni a enantioselektivni  intramolekularni  [2+2+2]
cyklotrimerizace aromatickych triynu. Diastereoselektivni
cyklotrimerizace vyuzivala jako substraty opticky Cisté triyny, které
poskytovaly helicenova analoga v diastereomerni Cistoté >99% de. P¥i
enantioselektivni niklem katalyzované cyklotrimerizaci achiralnich triynQ
bylo dosazeno az 40% ee.

Opticky Cisté helikalni fosfiny a fosfity, které byly pfipraveny pomoci
diastereoselektivni syntézy, byly nasledné testovany v enantioselektivni
katalyze. Byl vypracovan synteticky pfistup k helicenovym analogim
s fosforovou skupinou v riznych polohach.

Byl studovan vliv substituce na terminaini trojné vazbé na prubéh
cyklotrimerizace. Nebyla prokazana jasna zavislost mezi elektronovou
povahou aromatickych substituentll s rdznymi elektrondonornimi a
elektronakceptornimi skupinami a vytézkem cyklotrimerizace. Nicméné
bylo zjisténo, Ze v pfitomnosti arylovych substituentt vznikaji pfednostné
(P)-heliceny a pfi jejich absenci (M)-heliceny.

Pomoci dvojnasobné intramolekularni  cyklotrimerizace byl

pripraven thia[9]helicen, ktery byl nasledné studovan elektrochemicky a
UV-vis spektroskopii.



Summary

The goal of the PhD thesis was to develop a synthetic route to optically
pure helicenes. They are accessible through racemate resolution or
asymmetric synthesis. This work focused on the diastereoselective and
enantioselective intramolecular [2+2+2] cyclotrimerisation of aromatic
triynes. The diastereoselective cyclotrimerisation utilised optically pure
triynes  which provided the helicene-like @ compounds in
diastereoselectivity >99% de. In the enantioselective nickel-catalysed
cyclotrimerisation of achiral aromatic triynes upto 40% ee was achieved.

The diastereoselective synthesis of optically pure helicenes was
used to prepare helical phosphines and phosphites, which were then
tested in enantioselective catalysis. The synthetic route to helicene
analogues with phosphorous groups in various positions on the helical
scaffold was developed.

The role of subtituents on the helical sceleton was explored by
preparation of a library of triynes with electron-withdrawing and electron-
donating aryl substituents. Although, no clear correlation between the
electronic nature of the substituent and the yield of the cyclotrimerisation
was observed, it was found that the presence of the aryl substituents led
to (P)-helix and the absence — to (M)-helix.

In addition, double intramolecular cyclotrimerisation was used to
synthetised thia[9]helicene, which was then studied by UV-vis
spectroscopy and electrochemistry.



