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Dehydrohelicenes are some of the most attractive chiroptical materials with unique helical chirality that can be
implemented in various material-based applications, such as organic light-emitting diodes (OLEDs) and organic
field-effect transistors (OFETSs).! However, there are no prior reports on their direct construction involving
asymmetric methods. In chapter 2, the first electrochemical approach for synthesizing heterodehydro[7]helicenes

3 was introduced via a sequential protocol of chemoselective hetero-coupling of 3-hydoxycarbazoles 1 and
2-naphthols 2, followed by
dehydrative cyclization, and TO FTo

intramolecular carbon-carbon , HO OR?2 = 1.2 mA/cm?
3R BF3 OEt, (0.2 M)
. ) BusNPFg (0.1 M)

. CH,CI, (0.02 M

(1.0 equiv) 75 ZC( 10 h )

(Undivided cell)

bond formation. This study

presents one of the most efficient

and facile protocols to prepare

these wunique scaffolds under

up to 86% yield

mild conditions affording up to

86% yield. Moreover, the re-optimization and fine-tuning of the electrochemical conditions afforded different
unique polycyclic heteroaromatics (PHAs) in moderate to high yields. In chapter 3, the first efficient
enantioselective synthesis of heterodehydro[7]helicene 3 by a chiral vanadium-catalyzed hetero-coupling to give 4
followed by an electrochemical oxidative transformation was presented. This sequential reaction could be carried

out in gram scale.
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In chapter 4, The optical properties of these synthesized PHAs, especially heterodehydro[7]helicenes were studied
and revealed interesting features. An intense blue-colored circularly polarized luminescence (CPL) with
luminescence dissymmetry factor |gmm| = 2.5 X 102 at 433 nm which is the highest CPL among all reported
dehydrohelicenes.2 Thermodynamic and kinetic studies of the racemization barrier of heterodehydro[7]helicenes
indicated significant chiral stability with AG* > 140 kJ mol! and ti2 > ca. 1.6 x 104 years at 25 ° C. Based on
these results, new designs of multiple helicene and dehydrohelicenens, which apply the concepts of symmetry and
assembly of chiral chromophores, were placed and then synthesized to boost the chiroptical features. Some of the

suggested designs are predicted to improve the | gum| values according to the theoretical TD-DFT calculations.

1) Borissov, A.; Maurya, Y. K.; Moshniaha, L.; Wong, W.-S.; Zyla-Karwowska, M.; Stepien, M. Recent advances in
heterocyclic nanographenes and other polycyclic heteroaromatic compounds. Chem. Rev. 2021, 122, 565-788.

2) Maeda, C.; Nomoto, S.; Akiyama, K., Tanaka, T.;, Ema, T. Facile Synthesis of azahelicenes and
diaza[8]circulenes through the intramolecular Scholl reaction. Eur. J. Chem. 2021, 27, 15699-15705.




A7
MY BEREOEBEOEF K OHYE

K 4 ( MOHAMED SALEM HEFNI SALEM MOHAMED )
(F%) K 4
+ & HAz% wmA  FH
Bl A& Hiz AR FEH
MrEAEYE | Bl A& iz sk #W1E
B A& HEH = A /2
B A WA wHiE A
MXBEOKROEE

AN RMOEFERF L2 o fE A TEM LT R~ 1T, AT A4 —Roa HE R 2
RRTLOREIRE K2 MR~ OIS SRS TRY . SRR R F GV —hOBRENEEN
TW5,

REENHFEF L, TR FEROE BN R K G RIEOMHALE, FON T FEET ERrAY
T OYMERENTE B BT 282 AT LT, R, ERuF S Ny — Vi 8 ke 2-F 7 h— VL DORLE
NG AT HEMA~T Oy TV T NVA AW THD BF3- OBt 2T 5L CELI~T Yy 7Y
T I AKBRAC, 53 1N C-C A T RO A AICHEF T L — 2R 12T R A~ U 3 E IR (B 86%) 12T
BT DI LE AU, KB/ BACO RIS RIAL, TER e~ tr O 7 il E AR L ~T r
By 7V FOG TRICTRESNDZEITHE B L, BAEME AT D0 Al X5 R F AL ~T a7
VoI OGS TR BIASY A — V% | BF3* OEL f71E F BIMRIBIL T2 A7 VYRR F G HRIEEMLL, TER
BAUEDEIT T IR = VAR F AR EER LT, R U2 B MRS BT, k2 BT 5513
V= VB KON 2-F 7 M= VAR ROS R EICHE A TR THY | KFIEICEY TRy ZERR,
B e 7ok 2 RZ RAERRIEGHOGRICHRIILT,

BONTZTEREAY DT UL ERND, TR~ AP EEZ A T5[7]~V B L0H R ER
NI T — (T BMLFEEE : AG > 140 kJ mol™ and t,2 > ca. 1.6 x 10 years at 25 °C) 2 DI &FEAL
7o BRRLIZT EREAY £ 2O FIT 38 W IR PR G FE R (|gium| = 2.5 x 1073 at 433 nm) 2R (L&)
HALIV, HFTEEN T T ~OIE AR SND, L08R R R %R 95 7% DFT sHEHE
IS TRIL, Z D5 BIEBHENLL T,

Fo T ARG CIEIE = (B DA LR L EL TR D LH D LBD D,




	22_理_011_MOHAMED SALEM HEFNI SALEM MOHAMED_要旨
	11_Mohamed（様式7、8、理）博士論文審査結果報告

