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General Introductic 1

1. GENERAINTRODUCTION

Wcall our wordl Flatland, not because we call it so, but to make its nature clearer to you,
my happy readers, who apevileged to live in Spate

EDWINA. ABBOTH.ATLANDA ROMANCE OMANYDIMENSIONS

The research field sf?-hybridized structures has fascinated researches in the fields of chemistry,
physics and material science fovexry long time starting in 182 A (0 K a A OK lis®lationC | NI R &
of a new hydrocarbofrom the liqud residue in cans abwn3 | & = ¢ KA O KicafiBetof I YSR W
hydroge®2 | Yy R aKz2dz R f I (i S'™Naved $nce] a/Vass liprary mnatpSiytyiclis y S @
aromatic hydrocarbons (PAHSs) has been discovered and synthesizgat.planar modifications of
spr-hybridized carbon allotropes were establishedy. graphite and shedike single Iger
graphend?! & Ay 9RgAY ! ® | 00 DSa 22T YECHERAYSIYERE yIa QW
two-dimensionalworld is described and the protagonié square) experienced the three
dimensional world around his flatland, researchers turned their attention to nonpkpiar
hybridized structures. Milestones methe discovery of Buckminsterfullere G (1) in 19855 and
the discovery of carbon nanotubes in 198igurel).” Whereas in bathaped molecules likes<C
fullerene the cuwature arised from the presence of fimembered rings in the benzenoid
framewak, carbon nanotubes adopt alicylrical structure andare composed of rolledip six

membered rings.

Buckminsterfullerene Cg, (1) Carbon nanotube

Figurel Buckminsterfullereneggand carbon nanotubes.

Due to the outstanding material properties, these molecules and their derivatives fadcinate
researchers all over the worldhtil today.Fullerene and its derivatives found applicatin a broad
range of scientifi@areasranging from material science to medici®r example derivatives of
fullerenes are useds electron transfer materials in organic photovoltaics and perovskite solar

cell$® or areused in a medicinical context as antioxidative, in phototherapy or drug déiitéry.
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Carbon nanotubes showed remarkable conducti¥iignd have been routinely investigated as a

filler maerial in composite&?!

1.1. BUCKYBOWLS

Bowtshaped polycyclic aromatic hydrocarbdR&\Hs)present a class of condensed polyarenes
that contain pentagons among a pdignzenoid network of simembered rings. Due to the
curvature of tese open geodesic molecules, they have apianarp-surface. Some of these bewl
shape molecules can be depicted on the surface of buckminsterfull€&grtberefore they are
2FT0Sy OF f f SThe prapeizieq obdckybdsdreisimilar to those dtllerenes; havever,
they offer more ways for modificatidit®! Novel physical properti€$?® and chemical
reactivitie®2? result fromtheir non-planar structure and bent-system, which sets them apart
from planar PAHsThe pronounced feature of buckybowls is the inherent presence of a dipole
moment, resulting in the formation of dipolar structures in the solid $tdt&nother aspect is the
weakening of thep-bonds due to pyramidalization of the carbon atoms, whereaslahest
unoccupied molecular orbitaL UMQ is lowered and thehighest occupied molecular orbital
(HOMQis raised in energy, whictnders thep-system towards the state decreaseaonjugation.

As a result ofmixing of sorbital character with the jorbitals of thep-bonds,the HOMO as well as
the LUMO is lowered in enerdyue to this fagtthe HOMO energy remains largely unchanged
whereas the LUMO is significantly lowered in en&tghhis poperty facilitates reduction paesses
and renders buckybowfgood electron acceptor materiaimakingthem attractive candidates for
potential applications in electron storage and electroluminesceppications?>2¢l

Corannulend2) and sumanené3) are the smallest members of this class of molediiggire?).
Corannuleng2) with the chemical formulazgo comprises a central pentagon, surrounded by five
fused six membered rings and possegsgsymmetry. Sumanene)is composed of a central
hexagon, surrounded by three pentagons and three hexagons intenatihg fashion and

possesse€s, Ssymmetry.
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@,
(3D

Corannulene (2) Sumanene (3) Indacenopicene (4)

Figure2 Buckybowls corannulen2)(sumaneng3) and indacenopicendl) as fragments depicted on the surface of

Buckminsteifullerene G (1).

The fist synthetic approactschemel) towards a buckybowl synthesigs reported by Barth and
Lawtonwith their pioneering synthesis obrannulene?) in 1966, almost two decades before the
discovery of fullerenethemselvesn 1985527 Their synthesisommenced witlacenaphthend5),
which was converted to methyl este¥, based on a procedure reported by Sieglitz anddfch
involving ring closure to acBl Reduction with palladium on charcoal and bromination afforded
bromo ester8. Alkylation of 1,1;2thanetricarboxylate in the presence of potasstent-butoxide
and subsequent saponification gave di&i€yclizationwith polyphosphoric acid gave pentacycle
10, which could be reduced with palladium on charcoal toELi&sterification with diazomethane
and subsequent treatment with sodium in liquid ammacaifforded acyloin estd2. Reduction with
sodium borohydride and ester hydrolysis usingpotassium hydroxide afforded acid3
Decarboxylation &@25 °C afforded keton®4, which was subsequently reduced to alcdi®and
further reduced with palladium on charcoal to provide corannu{@phi 17 synthetic steps ind

%overall yield.
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1) maleic anhydride
240 °C
‘ 2) eutectic melt of 3) NoH4 KOH
OO AlCIy/NaCl CO,H 4)Mg, Mel, CdCl, Co,Me
e e
O‘ 5) Pd/C,

p-cymene

3 6) NBS, DBPO
5 6 7 CCly 90 %
o COOEt
COOEt COOEt
COOEt 7) 1,1,2,-ethanetricarboxylate, Br
‘BUOK, '‘BUOH,
I O COOH COOH _B) 39 KOH, 97 % o2s ’,O COOMe
10 9 8
10) Hp, PdIC,
AcOH
COOEt
COOEt CO,Et COOH
H OH
11) CH,N, 13) NaBH,
12) Na, NH 14) KOH n-PrOH
coon 2NaNHs o L KOHNPrOH, OH
" 13

15) 225 °C
93 % over 3 steps

(o]
12
® - :
O Q 17) Pd/C, 270 °C 16) NaBH,
! ! - ——————
15

2 14

Schemel First reported synthesis of corannulene by Barth and Lawton inZ966.

A few decades later in 1991 the group of Scott presentedn&enient new synthetic route
starting from acenaphthoquinonfé6), which was reacted under Knoevenagel conditions with
dimethyl acetonel,3-dicarboxylate, followed by a Digddder and retreDiels Alder cycloaddlin
cascadeof dienonel7 with norbornadene (NBD)to provide 7,1€fluoroanthenedicarboxylic acid
methylester(Scheme?).?® The eter groups were reduced to diadd subsequently oxidized by
PCC to dialdehyd#8. Applying Coreffuchs conditions, the aldehyde groups were converted to
2,2-dibromovinyl groups 19 and further treatment witHithium diisopropylamidéLDA provided
7,10fluoranthenediacetylen@0). The last step of this apgach was a pyrolysis at 1000 °C and was
based on previous results by Brown and coworker, who showed that lastevacuum pyrolysis
(FVP conditions isomerizain of acetylenes to vinylenes can be triggered and furtkeeve as
starting materials in ring closing reacti®i¥$Y Corannulenecan be obtained in 10 % vyield at

maximumby thsmethod The pyrolysis could also be applied to the tetrabromo subdi€atehich
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gave improved yields up to 40 % for the final §@pater modification of this reactiandusage

of chlorovinyl precursors were report&d. Although yields were improved, it was not possible to
conduct pyrolysis conditions on a large scale andhitjie temperature does not tolerate functional
groups.

1) o o

Me02C CO,Me MeO,C COZMe
o s &
NEt; . 49 % 02s
. -H,0 3) LiAlH,4. 95 %
4) PCC, THF,
70 %

16

5)CBr, PPhs,
Zn, CH,Cl,

50 %

7) FVP (1000 °C) ==
10 %

Br
\ /
6) LDA, THF Q
-78 °C, 80 %
)

%‘3 se

20

FVP (1000 °C)
40 %

Scheme? Flashvacuumpyrolysis approach to corannulene published by Sxtaiit[28]

Independently the groups of SyguRabideau and Siegel worked on improving a milder wet
chemical preparation of corannulene. Siegfadl. presented an approach to corannulene starting
from tetramethylfluoranthene, where a low valent titanium species was used for the final ring
closing &p followed by DDQ oxidatidii34 Sygula and Rabideau imdiuced a corannulene
synthesis by direct hydrolysis of 1,6,7Z&fakis(dibromomethyl)fluoranthen@1) (Schemes).E>
S Their syntheis started with metalation of 3nethylbenzyl chloride2@) and subsequent Grignard
reaction with aceta®3, which provided alcoh@4. Treatment with ageous solution of hydrogen
bromide afforded 2,-timethylnaphthalene25) in 87 %, which was based on the results of
WolinskaMocydlarzet all®® Reation with oxalyl chloride resulted in diketo26 in 36 % yield.
Double Knoevenagel condensation withehtanone afforded cyclopentenoi2¥ and subsequent
cycloaddition with excess2,5-norbornadiene NBD in acetic anhydride afforded

tetramehylfluoranther 28in a yield of 60 % over two steps. Global radical halogenation of the
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benzylic positions with NBS and AIBN under reduced pressure and irradiation afforded-1,6,7,10
tetrakis(dibromomethyl)fluoranthene2®) in 74 % yield. Basic treatment with aquesoslium
hydroxide solution in 1;dioxane afforded tetrabromocorannuler29 in 83 % yield, which was
dehalogenated in a final step by treatment with excess zinc and potassium iodide in ethanol solution

to give corannulen€) in 90 % yield.

Me
1) Mg, Et,0
87 %

then
22 Me

[0}
729% 23 OMe

o

Me ' Me
OH
3) (COCl), ‘ 4) 3-pentanone ‘ 5) NBD, Ac,0
_AlBr3 DCM Me KOH, MeOH Me Me 140°cad
36 % O OO 60 % O
27

Q B 7)o @,
6) NBS, DBPO d|oxane/HzO 7)Zn, KI
hu 85 °C, 2d qoc o . Br EtOH reflux .
o Q 0% QQ

Scheme8 Solution phase synthesis of conailenel36-37. 3940]

This route was further improved by Siegfell [“*'in 2012to an optimized kilograracale synthesis
of corannulene adding improved reaction conditions and changes in the synittohgiéng global
dehalogenation of tetrabromocorannuler{g9) to give corannulene Z) by using palladium on
charcoal and formic acid and trimethylamingdditionally, an improved separation of 3,8
dimethylacenaphthenequinone2€) from its regioisomer 4;@imethylacenaphtheequinone by
addition ofD A NJ NR Q fwasvdevel@psdA

Besidesabove mentioned approachés corannulenethe use of dow valent vanadiurspecies
in a coupling reaion towards corannulert® 42 as well as nickel mediatesinthesis of
corannulene andts derivatives were successfully condudtéd?

Sumanengd),whichwas/ I YSR | FGSNJ G KS | AaftRugh ar@adidenvisienstd Wa dzy ¥
by Mehta in 1998Y was failed to be synthesized until 2008. curved methylenéridged
triphenylene framework made it a challenging target for organic synthsisnpts b obtain
sumanene starting from trinaphthotriphenylene, trindane or trindene derivatives were fruitless.
Finally Hiraoand coworkerreported a norpyrolytic route in four stepSchemet).l*® Starting from

norbornadieng(NBD 30), trimerization was achieved by treatment withuthyllithium, potassium
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tert-butoxide and tributyltin chlorideto yield 31. Further Rthenium-catalyzed tandem ring
opening/ringclosing metathesis reactioyielded 32, which wasoxidizedwith DDQto provide

sumaneng3) in 70 % yield.

1) BuLi, ‘BuOK,
BrCH,CH,Br, THF Grubbs catalyst

-78 °C ‘ 1 atm ethylene
7 > —_—
‘ 30 %
31

1) BugSnCl, rt 47 %
30 s

E)—cozm

Schemet Synthesis of sumanene Bakuragt all45]

Indacenopicene (Idpd) with the chemical formul&eHi4 is anotherfascinatingnember of the
Buckybowl family. It possessesaaindacene system annulated to a picene fragment, resulting in
G symmetry. This gives 26 carbon atomsn octacyclic structurend 12 aromatic protons. The
first synthetic approach towards Idpc was presented by Vaalin 2000 by palladium catalyzed
cyclodehydrohalogenation  of  suitable  precurdtls. The  phenol groups  of
2,3dihydroxynaphthalene (33) were converted @ triflates with trifluoromethanesulfonic
anhydride.SubsequentStille coupling with tributylvinylstannane provided-@i&nylnapthalene
(34). With double Heck coupling 8% with 4-chloro-2-iodotoluene or with 4hloro-2-iodoanisole,
which provided subgtited trans-2,3-distryrytnapthalenes35a and 35b, all 26 carbon atoms had
been installed. A double oxidative photocyclization successfully provided dichlorobenzo[s]picene
derivatives36aand 36b. Thefinal key stepwvas a double palladismediated fivemembered ring
formation using bis(tricyclohexylphospé)-palladium(ll) chloride in the presence of the strong
organic base DBU, which provided-di@ethyl and 1,&limethoxy substituted Idpc derivativéga
and37bin 91 %and 70 %yield, respectivelyThe usedmethodfor the synthesis of Idpc derivatives
was published by Waret al. and described five membered ring closure of suitable precursors

bearing halogenes or triflatés!
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HO OH — — R R
1) Tf,O, Lutidine, DCM

O —— O g)MP'E(?ggf)glz EtSN O O Q
2) vinyl3SnCl, Pd(PPhg),,
LiCl, 1,4-dioxane, reflux
87 %
Cl I

33 34 35a R =Me, 43 %
35b R = OMe, 46 %

g)ohu, Io, 5) Pd(PCy3),Clp, DBU 6 6
DMAc, 140 °C
e QLT 0 288
cl

36a R =Me 47 % 37a R=Me 91 %
36b R = OMe 42 % 37b R=0Me 70 %

Schemeéb First synthesis of Indacenopicene derivatives with methyl and methoxy moiety byew/sblAt

Although thepalladiumcatalyzedcyclodehydrohalogenation is a very powerful method in the
case of larger planar mesdules, the yields usually drejgnificantly in case of neglanar PAHs. The
main disadvantages of this method are toxic and harsh reaction conditions and gwdubilty of
suitable precursomolecules

A different approach to Idpc was presented by Amshatal in 2012481 In an effective solid
state strategy pristine ldpc could be obtained by regiospecific emgton closureof suitable
fluorinated precursovia cyclodehydrofluorination on activated aluminum oxi8ehemer). Early
studies of Pataki and coworkens1998revealed synthetic access to pristine besjpi¢ene38 by
a sequenceof Wittig reactions and Mallory type photocyclizatioBeheme6). Their reported
synthesizommencedvith a Wittig reaction of acetonaphtoi@® and benzyltriphenylphosphonium
chloride40to give stilbendlascidtransisomers. Mallory reaction dflin presence of iodine and
propylene oxide (PQafforded émethylbenzo[c]phenanthrened4®), which was brominated in
benzylic position with NB® give43 and further converted to phosphonium sdé. Another
sequence of Wittigeaction with benzaldehyde followed up by Mallory type photocyclization

afforded pristine benzg]picene38.14
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PPh,CI

2) Iy, hv, O
propylene
oxide 3) NBS; DBPO
EtZO/cy Me CCly, reflux
—_—
NaH 96 % 91 %
5) PhCHO,NaOH

70 °C, 83%
CH,Cly/H,0
91 %
6) Iy, ho,
4) PPh3 toluene propylene oxide
Br reflux PPhyBr EtO/cy95% Et,Olcy 95 %

43 38

42

Schemeb Synthesis of benzglpicene by Pataki and coworké.

In 2012 Amsharoet al reported of intramolecular argryl coupling of fluorinated precursors
through aluminum oxide mediated fg¢fmination®® Based on thdindingsof PatakiAmsharowet
al. extended the concept of cyclodehydrofluorination to the synthesis of pristindSdpemer),
which started with a Wittig reaction of acetonaphthoB8 and fluorine decoratedohosphonium
salt45to give stilbend6as acigtransisomer mixtureMallory type photocyclization dbafforded
[4]-helicene 47, which was further converted to bromid8 by WohiZiegler bromination and
successively to phosphonium sd8 by substitution reaction ofi8 with triphenyl phosphine.
Another Wittig reaction with benzaldehyde gave stilb&@eas cidtransisomers, whichgave
difluorobenzaog]picene51 after another Mallory type photocyclization reaction. Final cove region
closure reaction by cyclodehydrofluorination on activated aluminum oxide of the fluorinated

precursorsl afforded Idpd4) in quantitative yield.
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PPh,Br

I, hv,
propylene
oxide
Me cyclohexane
R T
'BuOK EtOH 89 %

reflux, 60 %

44 O ®
F PPhj toluene PhCHO
§
Br reflux o.n. PPh,Br BuOK, EtOH

I, hv,
propylene oxide
AI203 A, cyclohexane

84 %

’ quant

Schemer Synthesis of pristine Idpc Bynsharoet al#8l

NBS; DBPO
CCly, reflux
Me 97%

1.2. NOMENCLATURE BBLYCYCLAROMATIEIYDROCARBONS

Themodernnomenclature for polycyclic aromatic hydrocarbons (PAldsfined by IUPACThe
molecules have to be orientated in such a way, that a maximumberof rings is oriented in a
horizontal linelf more than one orientation ffil this requirement, the one having the greatest
number of the remaining rings in the upper right quadrant should be ch@sgbon atoms are
numberedin a clockise fashion staimg in the upper right quadrant, but only carbon atoms
connected to hydrogen atoms are numbered, whereas all bonds locatéldeoperiphery are
lettered in alphabetic order as depictedkigure3. Anylow, the terminology of regions on the
polyarenes periphery is not reported by IPUB&y rgions refer to a molecular region between to
angular fused aromatic rings and do not cause any remarkable disturbance pfsylseem.
Benzanulation of one or two additional benzene fragments in an angular manner results in cove
and fjord regions respewtly, as depicted iRigure3 (right side) Cove and fjord regions are crowed
molecular regions with substantial sterical clash, which results in helical configuratierisand
L-regions refer to peripheral armchair and-zag configuration of the PAH. Fjord region closure
leads to flat PAH structures consisting of a six membered ring framework, whereas cove region

closure leads to formation of five méered ring and therefore resulting in bent geometries.
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Figure3 Nomenclature of PAHs and topological regior®AHls.

Buckybowls, as the bent congeners of PABNg additional specific bond classificati@sshown

in Figured. A hubbond is a bond being part of the five migered ring, while a spoksond is a bond
that leadsaway from the five membered ring. The Hironds and the flankonds are located on
the periphery of the buckybowls. The fimand connects two tertiary carbon atoms, whereas the
flankbond links a tertiary carbon atom with a quaternary carbon atom. The muatare of

buckybowls follows the IUPAC rules for PAHs and is described in detpitéd.

picene

spoke- bond hub- bond

as-Indaceno[3,2,1,8,7,6-pgrstuv]picene (4)
as- indacene

Figured Importart bonds in buckybowls amdmenclature of buckybowls usiagindaceno[3,2,1,8,7:fgrstujpicene

as an example. For correct numbering picene is reorientated on the right side of the figure.

1.3. FUNCTIONALIZATIONERFCKYBOVEL

In order tofine-tune the buckybow! propertiest has been shown in the lagtree decades that
scaffold moditations on therim regionof geodesic arenes are an essential téa.shown for
fullerenes, specific functionalizations led to a variety pfflieations in the field of molecular
electronics and medicine and a clear strucipreperty relationship was evident. Therefgitevas
of great interest to influence the electrochemical and photophysical properties of buckybowls by
direct functionalizaon of theirp-systems.

The abovementioned routebased on the works of Scott and Sieghbles derivatization of
corannulene at an early stage by simply vary the dienophile in theAldelsreaction stefblue

SchemeB). As an early step strategyis further possible to introduce alkyl chains by replacing 3

11
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pentanone by longer chained ketone derivatiesd). However, thes methods arehighly
inconvenientsince all of the subsequent steps have to be performed for every single derivative of
corannuleneln order to solve this challenge, further research on functionalization and activation of
buckybowl! derivatives was perfoeah.

R« 9 R . .
1 1
o}
N @ -~ -
. Ry \)J\/m . Rz Ro

Me Me KOH, MeOH Me Me Ac,0, 140 °C Me
SO GO AN

Br 7)NaoH
6) NBS, DBPO dioxane/H,0
hv, 85 °C, 2d 110 °C
—_—

83 %

Scheme Early stage functionalization strategy of corannulene.

1.3.1. ACTIVATEBUCKYBOWLS

Corannulene

Activated corannulenes in form of halogenatedives are of great interesince they set the
stage for further derivatizatiod more convenient approathan functionalization at an early stage
is based on the use of 1,2,8d@rabromocorannuleng29), as it is alreadpccessiblevia the
synthetic route of corannulen&:®” 4 Thus,29 can be used as starting material fo«CCbond
coupling reactions and furthermore, it can be transformed intoaneactivetetraiodo derivative

52 as shown by Rabideau and cowor{@&rheme9).*!

Br Br
Me Q Me 6 K, Cul, DMF
—_— O Q 150 °C, 18 h
—_— —_—
28 29

Scheme9 tetrabromocorannulene29 arising fran the synthesis of pristine corannuléfieand iodination to

tetraiodocorannuleng52)[35

Direct halogenation of corannulemeasextensivelynvestigated over the last decades and led to
many other halogenated derivativggchemel0). Monobronocorannuleng53) was synthesized by
Siegel and coworker back in 1999 by treatnwrtorannulenawvith bromine and ferric bromide in
dichloromethane in 95 % yiefd.5!'Recent studies led to several other feasible methods including

iodobromide in dichloromethaf@ or N-bromosuccinimide and gold(lll) chloride in
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1,2-dichloroethan€®® Monoiodocorannulene 54) was synthesized by Topoknsst al. using
N-iodosuccinimide and gold(lll) chloride in 90 % Yi#ldMonochlorocorannuleng55) and
monofluorocorannuleng56) were synthesized by Lentz and coworker and web&ained by
chlorination withN-chlorosuccinimide and gold(lll) chloride in-diéhloroethaneand treatment

with xenon difluoride respectivelf?! symPentachlorocorannulené57)®' %61 and decachloro
corannulene§8)°*5Thave also been reported.

1) Brp, FeCly 2) NCS, AuCls
DCM CoHACly
53 95 % 90 % 55

F |
O 3) NIS, AuCl3 6
6) XeF, DCM C,H4Cly
O o W
UJ 7 R
54

2

56 5) ICI, DCM 4) SO,Cly, S,Cl,
50 % AIC;
60 %

(P
o)
O‘

Cl

a5
\

Cl

Cl

Schemel0 Different direct halogenation proceduresaairannulene.

Over the last twalecadesfurther direct GH activation strategig have been extended to the
corannulene systenSelective electrophilic aromatic substitution reactiorsenestablishea.g.
FriedelCrafts acylation was reported by Harper and cow&fkRiechetype formylation by Stuparu
and coworkep*¢% and nitration by Lash and cowork&t All of these reactions take advantage of
the Gy symmetry of corannulene, which makes evety @osition gual for monosubstitution.
Besides electrophilic aromatic substitution, addition of organolithium reagents to corannulene have
been reported®?

In early studiesSiegel and coworker reported the synthesis of methylated corannulenes based on
the previous halogenated congeners. Nickel catalyzed methylation usip@pp@) and trimethyl
aluminum afforded mono(59), penta (60) and even global methylation as it is apparent in

dekamethylcorannulenésy) (Figures).i4°
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ol A 3w ) ()
Xt e 0

Me 59 Me Me 6o 61

Me

Me

Figure5 Methylated derivatives of corannulene Biegekt al vianickel catalyzed methylatid#)

Indacenopicene

In contrast to corannulene, wheeevariety of functionalizations hdmeen reported over the last
years, functionalization of indacenopicene was ondyely reported. However, Amsharov and
coworker presented an early stage functionalization of Idpc le&dirdpcl-Br 62 and 1dpe3-Br
63 (Sheme11).5¥ Following the established synthetic route towards pristine Idpc, Wittig reaction
of phosphonium ylidet9 with 2-bromobenzaldehyde and-Bromobenzaldehyde installed the
halogen moiety to the aromatic scaff@dd gave stilbene84 and65. Subsequent Mallgrreaction
afforded benzd|picene derivative§6 and67. Microwave assisted cyclodehydrofluorinatieith
adivated aluminum oxidan 1,2dichlorobenzen@s cove region closure step gddpc1-Br62and
Idpc3-Br63.

Sthemel1 Microwave assistegynthesis bmonobromeL RLIOQ& o6& ! YAKEBNREG | yR 0262 NJ SN

The approach to use cowegion closure by cyclodehydrofluorination strategy was further
elaborated to synthesize halogenated diindenocrysB€erivativedy Amsharov and coworker
which is a constitutional isomer of Id@ (Schemel 2) %% Their synthesis started with methylester
68, which was converted to dialdehy®® by reduction with lithium alanate und subsequent
oxidation  with  pyridinium  chlorochromate.  Wittig reaction with  dihalogenated

benzyltriphenylphosphonium bromides afforded fluorine, chlorine and bromine bearing stilbenes

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































