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Abstract of Thesis

Name (NGAMSOMPRASERT NITI)

Synthesis of Hydroxysumanene and its Derivatives

Title (B FeXF 2R rBLOZEOHEKROE )

Abstract of Thesis

Hydroxysumanene was synthesized from sumanene with 60% total yield and utilized as a starting material
for the preparation of sumanene derivatives. Fundamental studies on the effect of hydroxyl group over bowl
structure, dynamic bowl inversion and frontier orbitals were described in the Chapter 2. It revealed that the
introduction of hydroxyl group deepened bowl structure and increased bowl inversion energy compared to
pristine sumanene. Moreover, electron donating ability of hydroxyl group destabilized HOMO level, which
resulted in higher HOMO level and smaller HOMO-LUMO gap of hydroxysumanene than sumanene.

In the Chapter 3, benzyne unit was generated on the sumanene framework so called “sumanyne” under
microwave irradiation. The carefully selected sumanyne precursor was prepared from hydroxysumanene.
According to the calculation result, bond length alternation of sumanyne showed cumulene structure rather
than benzyne that observed in the case of corannulyne. Sumanyne was utilized in cycloaddition reaction that
was one of the ways to prepare n-extended system fused with sumanenes. Among those adducts, the triptycene
derivative from sumanyne and anthracene showed the elastic crystal property, which was the first reported
non-planar organic molecule having elasticity.

In the Chapter 4, the m-extended cyclic and heterocyclic fused sumanenes were prepared from
hydroyxysumanene. Three synthesized compounds, coumarin, benzopyrrole and benzotropone derivatives, are
the examples for the extension of n-conjugated system containing heteroatom. Interestingly, the single crystal
of benzotropone derivative showed homochial crystal even recrystallized from racemic mixture. The axial
chirality of this compound was originated from the helical shaped of the molecule that does not contain any
chiral center. In addition, extention of conjugated network resulted in bathochromic shift in both absorption
and emission spectra.

In the Chapter 5, functionalization at the internal carbon of sumanene was reported. The internal
substituted sumanene can be obtained from either hydroxysumanene or pristine sumanene. In the case of
hydroxysumanene, bromination by MBromosuccunimide (NBS) promoted oxidative dearomatization to give
bromodienone product, which was a potent compound for the solvolysis reaction by MeOH or H20 at the internal
carbon of sumanene skeleton. The structure of internal hydroxyl substituted product was elucidated by X-ray
single crystal analysis that confirmed the reaction truly occurred at the internal position. On the other hand,
cycloaddition reaction of pristine sumanene with dichlorocarbene or OsO4 also happened at the internal
positions to give the cycloaddition adducts, which were isolated and confirmed their structures by single crystal

X-ray analyses.
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BRI AL EY [Ny X —R o] 1T, D—RoF ) Fa—T0Xy v FE HH0NETT7IT—L
HEOMOMEITHY L, TOEARE n BT ROBUMEICHKT 282 2fE2 /T 5, BI2IE, Ny F—RULg
FIRIRRE CIX 2 O BhitkiE D E T AR 2 TR VRG] B2 R L, i oo A mAMEESRT L Z LR850
NTEY, -7 n BT OEANIEL 2 BT 5720 OEMIFEEMEE LTHOWSLRTWDIEDN, AL v F 745
TR T A~DIS A bW EIN TS, FREEREEICIVTIE, =8Oy F—R U AFEKT, BHNARES
FHCAENE Lo =— 7 & A kL, BTtz COMERRIAT L2 bbbl TIN5,
ZOXOIBRNyF—ARUNDOFO 2= — RWEEERT 270100, ot T 4 K-S A HAERKRTE
LEORFBERLATH D, 7= /) — VKBRS EEEDERICE W TEBERGRPEIETHY . Fhx REBRS
IZR Y 2L OFEERGHNBTRETH D, £ TAMILTIEL, (NyF—RU] LEVMD 2 SOOFEREILEWD 1D
Thd [ Av3x ] 7= /) —VHKBEEZEA L Tk Rr¥ v Aw3x0 ) ICEH L, ZOEMEKORRIC X Dikx
PNy F =R VFEEGRIZOVTIERTNE, F—RIIFHRTHY . Ny F—R U LOER L OBEKAMIE
BT D7 = ) = LVBEEEOBEBERICONTERTND,

BT, AROHBEWE LD FRF VAR DOARRIZOWVWTERTND, BAME THLT VLAY
2R ST —E U H G, < MK Lo TEINETARICEA L TWD, KEBEFEAT LI LICL
D, AR UBHOBHMEEILZE VIR 2D Z ENHEMHARICL - TTRIN T2, EROICBHK iz XL ¥
—MWREL DI LMD, ZORMAEEIE LT, FKBREOEFHEGHRICEL Y| MEHR R <R T E VY HOMO
LV ERELTHWDZ ELBH LML,

FEETIE, AR UBRICEEBAOERIGTRE (R~F A 0] 2RAEZSEIRLIIONVTIHRRTNG, HHEER
SHEMHEMERISTRE [7 74 ) 3 O@RmEHEEITER L@ OWRIGHEZ R L, fix Bl OG, FRCHER R
BMERDENIRFIELIR->TWNWD, ZOX I REERLFHIEN, T TIZELOD > T2 BHRILEW A~ 2R AATH
ETED, FETORIEHEN E D 722 P IEBEEN, FIEICEDL, BmidREIC I o TZzoMEsTHlLEE A,
SEMEAIVOLAZEHEANER L7 AV U HBETH Y, RIGHEIEWS ODORAEITFRTH D & TR,
TR RAESMERHLEEERE, E FaF v AR L0HE L, BRICA~T A v OREICKIIL, Y= 1bh
W& OBRICAIMEZ G2, FRZT7 > b LBy LRI, FERICbP0b O TREEEZET 2B LVEEE AT D
ZEBHLMIZ LT,

HEUETIE, A3 EHR LA YHOEKEZRE L TVDS, B FaX AR 28O HBEME L L, Hx




RAATOFHEFE, oD WITEERPMER LI A X CFEEOGHITHEII L, ZOMWEICHOWTHLMNTLTWD,
BRETIE, AR ONBRE~DEREEIZOVTERTND, FUEH AL REAHTH, 77— b
—RF ) Fa—TREL IR Ry X =R U VRIS 2 AT 5720, LRI D o 1E S KRBT TR
FNCHETT L, MBS ISk Lo B O RRPEIC S L2 NI R FE CTORIGIKIEE A EM LN TR olz, 4E, E
REFX AR ATBNT, KBEEEZERPVICHD THNERFELZ L FaX i kT 252 LIk, E20MIGH
FIZOWTHEH LN Lz, SHIZZONIBRE~OEREMITE FrX AR U ETFICRONDBIS TR,
FISIZ L > CHMBEROAY R THROND Z EZW LN LIz, RERIZSHDO NNy F—R 7L ORI T,
W R SE DIERT & S 7= 72 rIBEE A2 B D VW= D TH D,

PEDE S, AL TEBNEARIE, EREEFsRehy b5 8y 3K o L OFERERRNY & LT,
ZOFEEEGROBEKRE BT b0 L LT, ABOLUESFOREORBICKNICHELET 52 L AHIFS RS,
Yo TRRTIAMER T E LTHEH 5 b oL R0 5,
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