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Chapter 5

Synthesis and mesomorphic properties of

(1) Apolar symmetric dimers composed of five-ring
bent-core monomeric units separated by an alkylene

spacer (compounds 5.D.1 to 5.D.42)
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Chapter 5 Apolar Symmetric BC Dimers

5.1: Introduction

Liquid crystalline dimers are composed of molecuestaining two mesogenic units connected
by a flexible spacer, most commonly an alkyl chairhe interesting aspect of liquid crystalline
dimers is that their mesomorphic behaviour is déife from that of monomers.

,,N—QOOC(CHQ)HCOOON\\
CrnHoms1O N N—@ocmHZm+1

m=1,2and n=1-8

Structure 5.1

The liquid crystalline dimers were discovered bylénder [1] in 1927. The first series
of dimers were composed of rod-like molecules doimg alkoxy azobenzenes and linked by
ester groups which is shown in struct&d. The liquid crystalline dimers re-emerged when
Raultet al. reported [2] such materials in 1975. However, slgmificance of liquid crystalline
dimers were realized when the transitional propsrtf a series of diesters were described by
Griffin and Britt [3] in 1981. They proposed ththese dimers could serve as model compounds
for main-chain liquid crystal polymers due to th&milarity in the mesophase behaviour. Since

then, this subject has become an area of rese@riest.

In general, the dimers can be broadly classified two types based on their chemical

structure.

1. Symmetric dimers, in which the mesogenic unisidentical.

2. Non-symmetric dimers, which contain two diffeéremesogenic units.

A number of calamitic as well as discotic liquigstalline dimers have been synthesized

and investigated for their mesomorphic behavioutdtail, especially the former.
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Structure-property relationships of liquid crystalline dimers

In 1992, eleven homologous series of symmetriclited-dimers were synthesized by
Dateet al. [4] and a systematic study was made on the meggnwbehaviour as a function of
length of the spacer unit and the terminal chaifhe investigated dimers are connected in
terminal positions and belong to a series of b{dM-alkylphenyliminomethyl)phenoxy]
alkanes. It was found that a pronounced odd-evtattein the clearing temperatures as a
function of the spacer length was observed. Intaad the length of the spacer containing an
even number of methylene units has higher cleaengperatures than those containing an odd
number. On the basis of this review and otheristufb], it has been found that the transition
temperatures and mesomorphic properties of liguydtalline dimers often strongly depend on

the following factors:

1. the length and parity of the flexible spacer
2. the chemical nature of the spacer
3. the molecular structure of the mesogenic urdt an

4. the nature of the terminal groups.

Laterally connected calamitic liquid crystalline dimers

The majority of calamitic liquid crystalline dimersported in the literature are mostly
connected in terminal positions although a very faunber of laterally linked dimers are also

known.

The first laterally connected rod-like dimers canitag longer flexible spacer were
reported by Weissflogt al. [6] in 1989. The general structure of this dimrseeshown below in
structure5.2. In this series, all the homologues exhibited mac mesophase and the lower
homologues containing-propyl, n-butyl- andn-pentyloxy- chain exhibited a smectic C phase in
addition to the nematic phase. A pronounced oduhesffect was observed in the clearing
temperatures for shorter spacer unit which becamaker as the spacer unit was lengthened.
This behaviour is similar to that observed for tewly connected dimers. They also

investigated the effect of incorporation of an aatim ring in the spacer unit and also the
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influence of lateral substituents such as -Cl, ;Ci€;Hs and -OCH on aromatic ring in the
spacer unit for this type of dimer. It was foumattall these dimers are liquid crystalline and

exhibit nematic phase.

(@)
O (@]
o) CONH(CH,),NHCO o
O (@]
0]

n=3-12

Structure 5.2

In 1996, Anderschet al. [7] reported the laterally connected dimers caoniey
p-terphenyl units. It was found that the mesophas®aviour depended strongly on the length
and structure of the spacer. It was shown that stsowell as highly polar and rigid spacer units
stabilize smectic phases with high transition terapge. They also investigated the effect of the
position of a linking group on the mesomorphic gdies of dimers [8]. These dimers are
composed op-terphenyl and rigid aromatic units connected byxapropylene spacer unit. It
was observed that dimers connected by spacer ighpey stabilized the mesophase whereas in

case of dimers connected at central position diigedbthe phase compared to the monomer.

Bent-core liquid crystalline dimers

The bent-core liquid crystalline dimers are relatyvnew. The possibility of obtaining
different types of such dimers have been pictgrighown in figure5.1. The first bent-core
liquid crystalline dimers were reported by Dantlggeet al. [9] in 2002 using dimethylsiloxane
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spacer. It was also shown that a dimer contairangimethyltrisiloxane spacer showed
ferroelectric switching while that with dimethyltasiloxane spacer exhibited antiferroelectric
characteristics. Thus, the parity of the flexigcer has a strong influence on the mesomorphic
properties. Later, Keitkt al. [10] investigated the mesomorphic properties afets containing
carbosilane spacer unit in place of oligosiloxanén this dimer, the antiferroelectric to
ferroelectric switching behaviour of the mesopheae be controlled by varying the spacer. It
was found that on increasing the length of carbasilunit in the spacer, ferroelectric phase at

low temperature with broad mesophase range andguilginization value could be obtained.

a NaVaVvav, Vg d
o e NN
e
v NG N
b y %
NaVaVavavy /VWVA
c g

Figure 5.1: Pictorial representation of the possildity of different types of bent-core dimers.

In 2006, Kosatat al. [11] reported systematic studies on symmetric tmimlecules of
two bent-core mesogenic units for the first tinlewas shown that the formation of mesophases
mainly depends on the chemical structure of theapaSymmetric dimers containing flexible

alkylene spacer exhibited columnar mesophase.

Subsequently, Umadeet al. [12, 13] reported symmetric bent-core dimers, imah the

monomeric units are connected by flexible alkylepacer unit. They studied the influence of
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fluorine as a lateral substituent on aromatic riagd the effect on the mesomorphic behaviour of
dimers. They also examined systematically thecefié varying the length of the terminal chain
for fixed odd and even spacers, as well as vartegspacer length for a fixed terminal chain
length on the mesomorphic properties of these symenéimers. On the basis of XRD and
electro-optical studies, they proposed a structarablel for the polar columnar mesophase.
Very interestingly, all these dimers show the saype of polar columnar mesophase which has

been characterized as a Bk phase.

In 2007, Achteret al. [14] reported the effect on the mesomorphic behavof bent-core
dimers by varying the length of the spacer unitvaf as length of the terminal chain. Most of
these dimers are derived from resorcinol centra amd connected via trisiloxane spacer unit
and alkylene spacer unit respectively for two défe series. Dimers containing a trisiloxane
spacer unit show a polar smectic C phase with éégodric properties irrespective of the spacer
length and terminal chain. This supports thatdbeoupling of the layers by the siloxane units
suppresses the antiferroelectric ground stateefrtbnomeric precursors. In dimers containing
an alkylene spacer, a mesophase is obtained ot iferminal chains are relatively long and
these dimers show a strong tilted monolayer smetigse. In all these cases, the bent-core units

are connected in the terminal positions such thpatlar order could still be retained.

Very recently, side-by-side as well as side-to-eadnected bent-core dimers have been
synthesized and investigated by Shandétaal. [15]. In side-by-side dimers, monomers are
connceted atortho to the terminal ring using flexible alkylene spaceontaining
bis(dimethylsilane) unit in the middle. Whereascase of side-to-end dimer, monomers are
connected using the same spacer. However, 4-oysorainol which is well known to form
nematic phase was used as a central unit, thus thetldimers exhibited nematic phase in
addition to SmC phase.

We designed a new type of dimer in which the indlial monomers are connected at the
apex positions via flexible alkylene spacers. \I¢e assumed that a dimer of this type would be
apolar as all the dipolar components of the indigldnonomeric units cancel with each other.
With this in view, a new kind of symmetric five-grBC dimers were designed and synthesized

using 5-hydroxyisophthalic acid as central unitn this chapter, the synthesis and the
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mesomorphic properties of these new dimers in wthehmonomeric bent-core units are linked
via an ether or an ester linkage are describec gBmeral structure of this new type of bent-core
dimers is shown in structufe3.

1o S
h*@@

CnH2n+1 o OCnH2n+1

Y@*@*om

C H2n+10 OC,H2p41
X= —0\ Series  5.D.I m=15-12 n=18
Series  5.D.II m=9 n=11,12,...16, 18
Series 5.D.III m=12 n=11,12,..16, 18
X=—0 Series S5.DIV  m=6-12,14 n=18
O}_ " Series 5.D.V m="17 n=10,11,....16, 18
Series 5.D.VI m=10 n=10,11,...16, 18

Structure 5.3

5.2: Synthesis

The symmetrical five-ring bent-core dimers in whitlonomers are connected at apex
positions to alkylene spacer via a ether or esténge were synthesized as shown in schemes
5.3 and5.4 respectively. We chose 5-hydroxyisophthalic asda central unit for making this
type of dimers since we had already obtained isterg results by converting the 5-hydroxy
group to 5-methoxyisophthalic acid for making bbtte-ring and seven-ring bent-core systems
[16, 17]. 5-Hydroxyisophthalic acid, dibromoalkanand alkanedioic acids were obtained
commercially and used without further purificatiom.he central unit of ether linkage dimers

were synthesized as shown in schémnie 5-Hydroxyisophthalic acicg.awas refluxed in
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Scheme 5.1Synthetic route followed to prepare the intermedia¢ compounds.
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Scheme 5.2: Synthetic path used for preparation dévo-ring phenol 5..
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Series S.D.I, II and 111

CpHan+1 O OC,Hap+1

Scheme 5.3: The final step used for preparing dimsrcontaining alkylene spacer belonging
to series 5.D.1, 5.D.1l andB.111.

methanol with a catalytic amount of sulphuric atddobtain dimethyl 5-hydroxyisophthalate,
5.b. Williamson ether synthesis using a dibromoalkai dimethyl 5-hydroxyisophthalate,
5.b led to the formation of compouridc. This was saponified and after acidification prodde
the tetra carboxylic acid.d. The wings of the dimers were synthesized as showohemeé.2.

4-Benzyloxybenzoic acidy.h was esterified with an appropriatenlkoxyphenol 5.gusing
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1,4-Dioxane, 55 °C

CnH2n+1O OCnH2n+1

Series 5.D.IV, V and VI

Scheme 5.4Synthetic route followed for preparation of monomer5.l and dimers of series

5.D.1V, 5.D.V and 5.D.VI containg ester moiety in the spacer.
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N,N'-dicyclohexylcarbodiimide (DCC) and a catalytic ambof 4-(N,N-dimethyamino)pyridine
(DMAP) to provide compoun8.i. The benzyl group in compouid was cleaved usingtéand
5% Pd-C catalyst to obtain the two-ring phefgl The dimers obtained via a ether linkage and
belonging to serieS.D.1, 5.D.II and5.D.IlII were synthesized by condensing an appropriai® tetr

carboxylic acidb.d with four equivalents of two-ring phenslj.

Benzylation of dimethyl 5-hydroxyisophthalat&,b with benzyl chloride provided
dimethyl 5-benzyloxyisophthalat,ewhich on hydrolysis yielded 5-benzyloxyisophthadiad,
5.f. The five-ring bent-core compourislk was synthesized by condensing 5-benzyloxyiso
-phthalic acid5.f with the two-ring phendb.j. Removal of the benzygroup by hydrogenolysis
gave monomeb.l. The dimers belonging to serigd.IV, 5.D.V and5.D.VI were synthesized
by condensing commercially available and appropradkanedioic acid and two equivalents of

monomeirs.|.

5.3: Results and discussion
5.3.1: Mesomorphic properties

A total of six different series of symmetric dimassmposed of bent-core monomeric
units were synthesized. In sere®.1, 5.D.11 and5.D.lll the monomeric units are connected
by a flexible alkylene spacer via ether linkageselas in serieS.D.1V, 5.D.V and5.D.VI the
monomeric units are connected by a flexible alkglspacer via ester linkages. The transition
temperatures and the associated enthalpy valuesnudrs, 5.D belonging toether and ester
linkage series are summarized in takBekto 5.3 and 5.4 to 5.6 respectively. All the dimers

show mesophases except two of them.

In series5.D.1, the terminal chain length is fixedh (= CigHs7) while the linking
methylene unitsnf) are varied. The transition temperatures andcést®al enthalpy values
obtained for dimers of serigsD.l are summarized in tabe1 As can be seen all the eight

compounds are dimesomorphic in nature and showaine type of mesophases.
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The characterization of the mesophases was cavtie@s follows. When a sample of
compound5.D.8 was filled in a cell treated for planar alignmentthe isotropic phase and
cooled slowly, batonnets appeared which coalesoddrin a fan-shaped texture as shown in
figures5.2.aand5.2.brespectively and this texture is typical for SmAap. On cooling further
another phase transition takes place, which caoldsly seen under a polarizing microscope
and the optical texture obtained is shown in fighiec. When the same compound was filled in
a cell treated for homeotropic alignment and coaleavly, dark regions with some defects were
observed in the higher temperature phase whiclcateli that the phase is a SmA phase and
absence of schlieren texture ruled out a smecfth&se. However, noticeable change was not
observed on further cooling into the lower tempa@tphase. The optical textures obtained at

various temperatures are shown in figusesdto 5.2.1.

Table 5.1: Transition temperatures (°C) and the assiated enthalpy values (kJ mot)

(in italics) for compounds of series 5.0

Compound n/m(Et) Cr SmA SmA I

5D.1 18/5Et 675 (° 59.0) 122.0 .
275 6.4 15

5.D.2 18/6Et 66.5 (° 55.5) 119.0 .
29.5 6.0 20

5.D.3 18/7Et 655 (° 57.5) 115.0 .
30.0 7.4 2.0

5D4 18/8Et 64.5 (° 54.0) o 110.0 .
31.0 25 25

5.D.5 18/9Et - 64.0 (- 55.5) 104.0 .
325 116 2.7

5.D.6 18/10Et - 64.0 (- 53.5) 98.0 .
31.0 10.3 2.8

5.D.7 18/11Et - 63.0 (° 53.5) 915 .
35.0 11.2 2.7

5.D.8 18/12Et - 635 (° 51.5) « 84.5 .
36.0 9.1 2.7

®Abbreviations: Cr: crystalline phase; Stn#ariant of smectic A phase; SmA: smectic A phasisptropic phase;

(): phase is monotropic; ¢: phase exists.
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Figure 5.2: Photomicrographs of the textures obtaiad for SmA phase of dimer 5.D.8 in a
cell treated for planar alignma. (a) T =82.6 °C; (b) T =80 °C and (c) SmA
phase at T = 30 °C. Dark texteiexhibited for dimer 5.D.8 in the SmA phase in
a cell treated for homeotropialignment (d) T =80 °C; (e) T =70 °C and
(f) SmAphase at T = 30 °C.
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Figure 5.3: A DSC thermogram obtained for dimer 5.D7; (a) showing two phase
transitions; inset shows SmA-Sm transition; (b) showing phase transitions
at same temperatures after 1amd 30 min; (H) heating cycle; (C) cooling

cycle; rate 5 °C mih

A DSC thermogram obtained for compoubdD.7 is depicted in figures.3. It can be
clearly seen from the thermogram that the highemptrature phase is enantiotropic whereas
lower temperature phase is monotropic. Intereltinfpe same phase transiton temperatures
were obtained without showing a peak correspontbrmgelting when repeating DSC scan even
after 1 h and 30 min. This clearly indicates tb@atstallization of this type of dimers is very
slow. The enthalpy value for the clearing tempeeafor the serieS.D.I varies from about 1.5
to 3 kJmof which is far less than what is generally obtaifi@da banana (B) phase. The
textures and the enthalpy values obtained suggasthigher temperature mesophase could be
SmA and the lower temperature phase is a varia@nof phase which has been designated as
SmA’ phase. In addition, on the basis of XRD measungsnand electro-optical studies which
are described later, the higher temperature phassharacterized as SmA phase and lower

temperature phase as Shphase.
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Figure 5.4: Plot of transition temperature as a fuction of number of methylene units in

the spacer for series 5.D.1.

A plot of the transition temperature as a functadnspacer length for seriésD.I is
shown in figure5.4. A wide thermal range of about 54 °C for SmA phases observed for
dimer5.D.1containinga shorter spacen{= 5) which decreased to 21 °C for dinteD.8having
a longer spacem{ = 12). It can be clearly seen from figuBe4 that a smooth falling curve is
obtained for the clearing temperatures of SmA phasereas odd-even effect is observed for

SmA-SmA phase transition as the series is ascended amddhiag points are almost the same
for all dimers.

In order to study the structure-property relatiopshthe terminal chain length was varied
for fixed odd and even spacers, and thus s&iBsll and 5.D.1ll were synthesized. The
mesomorphic properties of dimers of se®B.Il containing an odd spacanE 9) and series
5.D.1ll containing an even spacen £ 12) were investigated. The transition tempeesiand
associated enthalpy values obtained for these ariessare summarized in tabl®® and5.3
respectively. As can be seen in taleand5.3 all the dimers are mesomorphic except dimer
5.D.15. When a sample of dimé&rD.17filled in the isotropic phase in a cell treated tanar
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Table 5.2: Transition temperatures (°C) and the assiated enthalpy values (kJ mof)

(in italics) for compounds of s@s 5.D.1F

Compound n/m(Et) Cr SmA SmA I
5.D.9 11/9Et 1245 - ( 66.5) .
556 2.2
5.D.10 12/9Et 112.0 - C 77.0) .
455 2.7
5.D0.11 13/9Et 108.0 - ( 84.5) .
39.5 2.8
5.D0.12 14/9Et 105.5 - ( 91.5) .
155 3.0
5.D0.13 15/9Et 50.5 - . 96.5 .
185 3.0
5.D0.14 16/9Et 56.5 - . 99.5 .
26.5 2.7
5.D.5 18/9Et 64.0 (- 55.5) 104.0 .
32.5 11.6 2.7
See tablé. 1.

Table 5.3: Transition temperatures (°C) and the assiated enthalpy values (kJ mof)

(in italics) for compounds of s&s 5.D.I112

Compound n/m(Et) Cr SmA SmA I
5.D.15 11/12Et - 75.3 - - -
1%

5.D.16 12/12Et - 65.3 - ( 45.0) .
43.0 0.6

5.D.17 13/12Et - 455 - . 59.0 .
3.0 1.7

5.D.18 14/12Et - 445 - . 67.0 .
94 25

5.D.19 15/12Et - 525 - . 73.5 .
27.0 2.7

5.D.20 16/12Et - 545 - . 78.0 .
29.5 29

5.D.8 18/12Et - 63.5 (° 51.5) - 84.5 .
36.0 a 2.7
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(b)

()

Figure 5.5: Optical photomicrographs of textures okained for SmA phase of dimer 5.D.17
in a cell treated for planar &inment. (a) T =51 °C; (b) T =44.5 °C and
(c) T=30"°C.
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Figure 5.6: A DSC thermogram obtained for compounc.D.17 showing phase transitions;

(H) heating cycle; (C) cooling cycle; rate 5 °C mi™.

alignment and cooled slowly, optical textures welb#ained at various temperatures and the
same are shown in figurés5.ato 5.5.c. These two series of dimers show a SmA phase.
Remarkablyjn all cases the mesophase is stable upto room tetupend we did not see any
transition on cooling in DSC even after 1 h. Hoe\wver a period of time, it is possible that
this may go to a glassy state. A DSC thermogrataingd for dimeis.D.17 showing only one
mesophase is depicted in figlré.

A plot of transition temperaturegs number of carbon atoms in the terminal chain is
shown in figure.7.aand5.7.bfor series5.D.Il and5.D.1l1l respectively. It can be seen from
figures5.7.aand5.7.b that the clearing points decrease as a functiodecfeasing number of
carbon atoms in the terminal chain length. In otherds, the mesophase is destabilized and it
becomes monotropic for the lower homolog&eS.9to 5.D.12 of series5.D.Il and5.D.16 of
series5.D.IIl.  As a result, the thermal range increases and tsmuaves are observed on
ascending the seri@s both casesHowever, there is a variation of the slope in the series of

dimers. Interestinglyall the dimers exhibit the same type of mesophasélzere is no change
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Figure 5.7: Plot of transition temperature as a fuction of number of carbon atoms in the
terminal chain for fixed methydne units in the spacer (ajn = 9; (b) m = 12 for
series 5.D.Il and 5.D.lII resptively.
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in the mesophase on variation of the terminal cleaiteptn = C;g chain (serie$.D.l which is

dimesomorphic in nature).

In order to study the influence of a linkage groagditionally three different series of
dimers were synthesized and investigated. The rdingentaining an ester linkage were
synthesized following the pathway which is diffaréar those used for ether linkage dimers.
First, phenolic five-ring bent-core compounds, whére intermediates for ester linkage dimers
were synthesized. These monomeric five-ring BC paunds are also mesomorphic in nature.
The higher homologues such as compount&8to 5.I-13exhibit polymesomorphism. When a
thin film of sample5.1-18 was cooled slowly from the isotropic phase to mbéssp, batonnets
appeared which became dark and on cooling furileenént-like textures were obtained in the
lower temperature phase and these are shown ine§§u8.aand5.8.b. A different texture
obtained on further cooling is also shown in figbr8.c. When the same sample was filled in
the isotropic phase in a cell treated for planagnahent and cooled slowly, smooth fan-shaped
texture was obtained and on further cooling to loteenperature phase, lines developing across
the fans could be seen. On cooling even furthreg across the fans along with lines were seen
and the optical textures obtained are shown inréigh.8.dto 5.8.f. The lower homologués.I-
12to 5.I-10aredimesomorphic in nature. The photomicrographdeftextures obtained for BC
compound5.l-11 are depicted in figureS.9.aand5.9.b. Detailed studies of X-ray diffraction
measurements and electro-optics were not possu#eta thermal instability of these phenolic

monomeric five-ring BC compounds and hence the piesses could not be characterized.

In series5.D.1V, 5.D.V and 5.D.VI, the monomeric units are connected by a flexible
alkylene spacer via ester groups. The transigomperatures and the associated enthalpy values
of the dimers of serieS.D.IV are summarized in tabe4. In this series, the terminal chain
(n = 18) is fixed while flexible methylene spacer iaried (n = 6-14). It can be seen from
table5.4 that the dimers are dimesomorphic in nature aedotthaviour is very similar to ether
seriesS.D.I.

When dimer5.D.24was filled in a cell treated for homogeneous alignimand cooled
slowly and viewed under a polarizing microscop&rashaped texture was obtained on cooling

and the textures at various temperatures are shofigures5.10.ato 5.10.c. Photomicrographs
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Figure 5.8: Optical textures obtained for the mesopases of monomer 5.1-18 in a cell treated
for homeotropic alignment at véous temperatures (a-c). (a) T = 185 °C;
(@ T=172°Cand (c) T = 168 °C. Textures of the saxmesophases in a cell

treated for homogeneous alignment (d-f). (d) T=85°C; (e) T =173 °C and
() T=169.5°C.

173



Chapter 5 Apolar Symmetric BC Dimers

(a) (b)

Figure 5.9: Photomicrographs of the optical texture shown by monomer 5.1-11 in a cell

treated for homeotropic alignmerfor the two mesophases (a and b).
(@ T=176°Cand (b) T =156 °C.

Table 5.4: Transition temperatures (°C) and the assiated enthalpy values (kJ mot)

(in italics) for compounds of s@s 5.D.I\V?

Compound n/m(Es) Cr SmA' SmA I
5.D.21 18/6Es 65.5 (° 56.0) - 127.0 -
21.0 7.2 16
5.D.22 18/7TEs 65.5 (° 56.5) - 1195 -
29.5 8.2 15
5.D.23 18/8Es 65.5 (° 54.0) - 1125 -
32.0 5.7 19
5.D.24 18/9Es 65.5 (° 54.5) 106.0 -
32.0 9.3 2.0
5.D.25 18/10Es - 63.0 (° 51.5) 101.0 -
36.5 5.2 2.4
5.D.26 18/11Es - 63.0 (° 52.5) 940 -
30.5 9.1 2.0
5.D.27 18/12Es - 108.5 (- 51.5) (e 87.5)
54.5 7.6 2.3
5.D.28 18/14Es - 101.0 (- 50.5) (e 71.0) -
70.5 5.8 15
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Figure 5.10: Optical textures exhibited by dimer 9.24 in a cell treated for planar
alignment at various temperates. SmA phase at (a) T = 101 °C;
(b)) T=80°Cand(c) T=6%&. SmA phase at (d) T =51 °C and
() T=30°C.
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obtained for SmAphasearealso shown in figure$.10.dto 5.10.e. The dimer5.D.21(m = 6)
exhibits the widest thermal range of 65 °C for Smpi#ase and on increasing the methylene
spacer length this range decreased to 30 °C fordiheer 5.D0.26 (m = 11). It becomes

metastable for longer spacer length suchmas 12 and 14for dimers 5.D.27 and 5.D.28
respectively.

A plot of transition temperatunes number of methylene units in the spacer is degpitte
figure5.11. As expected, a smooth falling curve is obsereedtfe clearing points on increasing
the spacer length whereas odd-even effect is obdefoer SmA-SmA phase transition.

Noticeably, the melting points are almost the sénelimers showing enantiotropic SmA phase.

Not only for comparison with ether dimers (serkeB.ll and5.D.II1') but also to study
the mesomorphic behaviour as a function of termehain length for fixed odd and even spacer,
two series5.D.V (m= 7) and5.D.VI (m = 10) of dimers have been synthesized and examined.
The transition temperatures and the associatedilpytivalues obtained for these two series of
dimers are presented in tabe® and5.6 respectively. As can be seen in these tableshall

dimers are mesomorphic in nature and show onlynoeeophase except for dimteD.36.

1 x
120+ \* |
o |
A
2_ 105+ *\* N
ICHE ~., /
2 90- L,
A SmA
8_ 754 ’,"/ -
GEJ 1 a A A A — . A/
=601, ., Cr
E —e—© T o °
45+ SmA'

6 7 8 9 10 11 12 13 14
No. of methylene units in the spacer

Figure 5.11: Plot of transition temperature as a faction of number of methylene units in
the spacer for ester serie3V.
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Table 5.5: Transition temperatures (°C) and the assiated enthalpy values (kJ mof)

(in italics) for compounds of s@s 5.D.\}

Compound n/m(Es) Cr SmA SmA I
5.D.29 10/7Es 1415 - (v 77.0)
54.5 1.9
5.D.30 11/7Es 1215 - (C 97.5) -
33.0 2.8
5.D0.31 12/7Es 120.5 - (C 97.0) -
39.0 2.5
5.D0.32 13/7Es - 111.0 - ( 108.5)
3.0 2.8
5.D.33 14/7Es - 112.0 - ( 107.0)
43.0 2.5
5.D0.34 15/7Es - 55.0 - . 1195 -
10.2 2.6
5.D.35 16/7Es 59.0 - . 1145 -
225 2.1
5.D.22 18/7Es - 66.0 (e 56.5) - 1185 -
29.5 8.2 15

Table 5.6: Transition temperatures (°C) and the assiated enthalpy values (kJ motf)

(in italics) for compounds of s@s 5.D.VF

Compound n/m(Es) Cr SmA SmA I
5.D.36 10/10Es - 86.0 - - .
41.0
5.D.37 11/10Es - 84.0 - ( 54.5) .
42.0 1.0
5.D.38 12/10Es -« 86.0 - (¢ 69.0) .
41.0 1.7
5.D.39 13/10Es - 7% - ( 79.0) .
37.0 2.2
5.D.40 14/10Es - 825 - . 86.0 .
35 2.3
5.0.41 15/10Es - 53.0 - . 92.0 .
23.0 2.2
5.D.42 16/10Es -« 58.0 - . 95.5 .
28.0 2.5
5.D.25 18/10Es - 63.0 (° 51.5) - 101.0 .
36.5 5.2 2.5
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Figure 5.13: The dependence of clearing temperaturen the length of terminal chains.
(a) series 5.D.Ii(= 9) and 5.D.IlII (m = 12) of ether series; (b) 5.D.Vri = 7)

and 5.D.VIn = 10) of ester series.
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In seriesb.D.V, thespacer length is fixed as= 7 and the terminal chain length is varied
from n = 10-18. It can be seen from tablg.5 that the dimers5.D.29 to 5.D.33 exhibit
monotropic SmA phase while dimessdD.34, 5.D.35and5.D.22 show a wide thermal range of
enantiotropic phaseA plot of transition temperature as a function éfntinal chain length for
this series is shown in figufe12.a. Interestingly, an odd even effect is observed endlearing
temperatures on variation of the terminal chainfifoed odd spacer (m = 7). It is also observed
that clearing temperatures of homologues containoid) number of methylene units are higher

than those containing even number of methylenesunit

In seriess.D. VI, the terminal chain length is varied for a fixed ewpacerrq = 10) and
their mesomorphic behaviour is investigated. Téveures obtained for compounds of both
series5.D.V and5.D.VI are similar to those seen for serteB.ll and5.D.1ll and all these four
series of dimers exhibit only one mesophase whashldieen characterized as SmA. A plot of the
dependence of transition temperature on the lengttihe terminal chain length is shown in
figure 5.12.b. There is no odd-even effect observed in the itlgapoints as seen in series
5.D.V.

It is interesting to point out here that the clegrtemperatures of dimers containing odd
number of spacer units (seriésD.ll and series5.D.IV) are higher than those of dimers
containing an even number of spacer units (sé@s/ and serie$.D.VI) and plots are given in
figures5.13.aand5.13.brespectively. These results are in contrast tesynemetrical calamitic

dimers [4, 6] but similar to the terminally connedtoent-core dimers [10, 11].

5.3.2: X-Ray diffraction measurements

In order to confirm the structure of the mesophasdsbited by this new type of dimers,
X-ray diffraction measurements were carried outtib@ mesophase for some representative
dimers. Powder samples were examined in Lindencapillaries (0.7 mm diameter) and the
samples were filled in isotropic state and the emele sealed. For example, a sample of dimer
5.D.7 was cooled slowly from isotropic state to mesophasd on irradiation at T = 80 °C,
showedwo reflections in the small angle with d-spaciriglo= 54.83 A (01), d= 27.41 A (02).
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The diffuse chain scattering in the wide angle orgat about 4.5 A, indicating a liquid-like
ordering of the molecules, was also seen. Theadisgs in the small angle are in the ratio of
1 : 1/2 and this suggests a layer structure ohtbkecules in the mesophase. The layer spacing
determined from X-ray measurements is lower thanctiiculated molecular length (L = 77 A,
assuming that all the methylene units in the alkokgin are in the fully extended dtlans

conformation). This can be accounted as follows:

1. Packing of aromatic part can béudized by lateral linking group of alkylene spacer.
2. Thus, free volume developed by distortion carfilled by alkoxy terminal chains by

adopting mostly thgauche conformation which will lead to smaller d-spacing.

When the same sample was cooled to the lower tetyerphase at T = 40 °C, the
following reflections were obtained. The d-spaociigh = 63.07 A (01), d= 31.56 A (02) were
observed in the small angle region, along with alewangle reflection at about 4.4 A.
Interestingly, these d-spacings correspond to @rlstyucture. However, increase in d-spacing of
about 8 A was observed in the lower temperatureoptesse and this could happen only when a
few methylene units are coming out from the aboaekmg and going to higher ord&ans
conformation. The wide angle reflection obtainedhis mesophase is slightly sharper than the
higher temperature mesophase and this observatimmgs/ suggests the methylene units in the
lower temperature mesophase is having nioares conformation than the higher temperature
mesophase. Whereas in the higher temperature mes®pthe methylene units are mostly in
gauche conformation. The intensity profile obtained fmth the mesophases is given in figure
5.14 For comparison, a powder sample of dimé&.7which is in crystalline form was filled in
a capillary without going to isotropic phase anday-measurement was carried out at room
temperature. The reflections obtained in the sraaljle region correspond to d-spacing of
di= 47.46 A, d= 23.73 A and a sharp reflection in the wide amglgion at about 4.13 A were
seen. The intensity profile obtained for crystal diven in figure5.14 along with the
mesophases. The wide angle reflection of the |ldemperature phase is slightly shifted and is
sharper than higher temperature phase indicatiny@gred conformation of methylene units. It
is clearly noticeable that it is not as sharp gstat. These experimental results strongly suggest

that the structures of higher and lower temperatugsophases are different from crystal.
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Figure 5.14: XRD intensity profile of powder sampleof dimer 5.D.7 in the higher and lower
temperature mesophases along with that obtained farrystal. Inset shows
(a) expanded region of second order reflection; and (byide angle region

respectively.

Similar experiments were carried out for some efdther samples of seri8<D.Il and5.D.lII.

The d-values obtained for ether series are sumpthiiztables.7.

For a better understanding of the molecular ord®DD measurements of a monodomain
sample were carried out on a glass plate for adamples. A partially aligned pattern was
obtained in the higher temperature phase. Onmgalown to the lower temperature phase, the
same pattern was obtained with increase in d-sgawsnseen in powder pattern. However, the
wide angle region did not align in both the mesgglsavhich may be due to disordering of the

alkoxy chains.

To investigate further, temperature dependent Iapacing measurements were carried
out for a few samples. For example, samples okedbrD.3, 5D.7 and 5.D.17were takerfor

investigations. The d-spacings obtained by thidysfor these three different dimers are plotted
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Figure 5.15: Plot of d-spacings as a function of teperature for dimers 5.D.3, 5.D.7 and
5.D.17.

and shown in figuré.15. It can be seen from this figugel5 that d-spacing increases as a
function of decreasing temperature for sample$.Bt3 and 5.D.7, and thus the d-values are
highly temperature dependent in the higher tempezgthase. On the other hand d-spacings of
lower temperature phase is temperature indeperdecdan be seen. The sample of dibr.17
containing only one mesophase was also examintaedad found that no significant variation in

the d-spacing as a function of temperature was agshown in figuré.15.

Similar measurements were carried out for somaéetamples of ester dimers belonging
to series.D.1V, 5.D.V and5.D.VI. The d-spacings obtained are collected in talfe It was
observed that the d-spacing obtained for the fbeeghinal chain length on variation of spacer is

almost the same whereas d-spacings increased endiisg the series for a fixed spacer.
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Table 5.7: The d-spacings obtained from XRD measuneents for dimers of ether series

Compound d-spacing (A) Phase type T (°C)

5.D.3 55.66 (01), 27.83 (02)  SmMA 99

63.07 (01), 31.56 (02)  SmA 40
5.D.7 54.83 (01), 27.45 (02)  SmA 80

63.07 (01), 31.56 (02)  SmA 40
5.D.8 54.25 (01), 27.12 (02) SmA 75

62.62 (01), 31.31 (02)  SmA 40
5.D.9 46.64 (01), 23.32 (02) SmMA 30
5.D.10 48.58 (01), 24.29 (02)  SmMA 30
5.D.11 51.13 (01), 25.56 (02)  SmMA 30
5.D.12 51.10 (01), 25.55 (02)  SmA 75
5.D.13 50.24 (01), 25.12 (02)  SmA 85
5.D.14 52.20 (01), 26.10 (02)  SmMA 85
5.D.16 46.78 (01) SmA 30
5.D.17 48.98 (01), 24.49 (02)  SmMA 50
5.D.18 49.85 (01), 24.92 (02) SmA 58
5.D.19 50.68 (01), 25.34 (02)  SmA 65
5.D.20 52.50 (01), 26.25 (02)  SmMA 68
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Table 5.8: Layer spacings obtained from XRD measuraents for ester linkage dimers

Compound d-spacing (A) Phase type T (°C)

5.D0.23 56.37 (01) SmA 95

65.01 (01) SmA 35
5.D.24 54.56 (01) SmA 100

62.61(01) SmA 40
5.D.27 56.19 (01) SmA 80

63.79 (01) SmA 30
5.D.28 57.15 (01) SmA 65

62.61 (01) SmA 30
5.D.29 44.44 (01), 22.22 (02) SmA 50
5.D.30 47.86 (01), 23.93 (02) SmA 30
5.D0.31 46.63 (01) SmA 80
5.D.32 51.8 (01), 25.9 (02) SmA 30
5.D.33 51.1 (01), 25.55 (02) SmA 95

5.D.34  52.46 (01), 26.23 (02) SmA 100

5.0.35  50.92 (01), 25.46 (02) SmA 105

5.D.37  45.89 (01) SmA 30
5.D.38  46.07 (01), 23.78 (02) SmA 50
5.0.39  48.70 (01), 24.35 (02) SmA 68
5.0.40  49.19 (01), 24.59 (02) SmA 78
5.D.41  50.31(01), 25.15 (02) SmA 80
5.D.42  52.04 (01), 26.02 (02) SmA 85
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5.3.3: Electro-optical measurements

Inorder to examine the effect of electric-field the mesophases, electro-optical studies
were carried using the standard triangular-wavehotet As an example, a sample of dimer
5.D.7 was filled in a commercial cell (EHC, Japan) havia thickness 8 um, treated for
homogeneous alignment. Then, the sample was ctmie@sophase and a triangular-wave field
was applied. As expected, the mesophase did sponel to the applied electric field upto 350
Vpp and also there was no noticeable textural chaega sdicating the apolar nature of the
mesophase. It is reasonable to assume that a dintles type would not respond to an applied
electric field as all the dipolar components of théividual monomeric units cancel with each
other. Based on optical textures, XRD and eleoptical studies, possible models have been
proposed for the molecular organization in the Samdl SmA phases of dimers connected at
apex positions and the same are shown in fi§uré.

zzz 2322

0383 §24 2

() (b)

Figure 5.16: Schematic representation of apolar lme¢-core dimers. (a) SmA phase;
(b) SmA’ phase.
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5.4: Conclusions

A new type of symmetrical dimers composed of five BC monomeric units, which are
connected at the apex positions via flexible alkglespacers have been designed. In order to
understand the structure-property relationshipgtal of six different series of dimers using
5-hydroxyisophthalic acid central unit connected hyo different linkages have been
synthesized and investigated. In ser@e8).l to 5.D.IlI and5.D.1V to 5.D.VI the monomeric
units are connected by flexible alkylene spaceasether and ester linkages respectively. The
chemical structure has been characterized by a icatdn of spectroscopic techniques. The
mesophases have been studied using polarizing abptiicroscopy, differential scanning
calorimetry and X-ray diffraction measurements. eTdctcurrence of the mesophase depends
mainly on the terminal chain length and as a reseriess.D.l1 and5.D.IV are dimesomorphic in
nature and exhibit SmA and Srhphases. The remaining series of dimers exhidig 8mA
phase irrespective of the spacer and the termhr@ahdengths. Interestingly, an odd-even effect
is observed in the clearing temperatures as a ibmaf terminal chain length for the ester
linkage dimers containg a fixed odd spacer X 7). Very surprisingly, a phase transition
between two orthogonal mesophases which are diffeyely in their layer spacings has been
observed. This has been attributed to conformatiohanges in the chains. Remarkably, the
mesophases of all these dimers are stable upto reonmperature. On the basis of our
experiments, a model has been proposed for theingpok the dimeric molecules in the two
orthogonal mesophases.
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Experimental

Dimethyl 5-hydroxyisophthalate, 5.b

To a solution of 5-hydroxyisophthalic actla (25 g) in methanol (300 mL), a catalytic
amount of conc. sulphuric acid was added and tkaltreg mixture was refluxed for about
24 h. Excess of methanol was distilled off, thact®n mixture was cooled and poured into
ice-cold water. This mixture was extracted usitigee(4 x 150 mL) and the combined ethereal
solution was washed with 5% NaHg@®olution (2 x 150 mL) and then with brine solution
several times and dried over anhydrous sodium atdphThe solvent was evaporated and the
residue obtained was passed through a columnio& gjel and eluted using a mixture of 5%
methanol in chloroform. The produgib obtained after removal of the solvent was cryiztzdl
using chloroform. Yield: 25 g (86%); mp 161-163; 1R (nujol) vmax 3357, 2923, 2852, 1726,
1703, 1654, 1618, 1598, 1463, 1431 crtH NMR (400 MHz, DMSO-¢) &: 8.25 (t,J = 1.08
Hz, 1H, Ar-H), 7.76 (dJ = 1.08 Hz, 2H, Ar-H), 3.94 (s, 6H, 2 x Ar-COO-g}HElemental
analysis: GoH100s requires C 57.14, H 4.78; found C 56.79, H 4.37%.

Tetramethyl-5,5'-(pentane-1,5-diylbis(oxy))diisophthalate, 5.cn(= 5)

A mixture of dimethyl 5-hydroxyisophthalate5.b (1.91 g, 9.13 mmol),
1,5-dibromopentane (1 g, 4.3 mmol) and anhydrodagsaum carbonate (3.6 g, 26.08 mmol) in
anhydrous butan-2-one (150 mL) was refluxed forh24Excess solvent was distilled off, the
reaction mixture was cooled and poured into icetaehter. This mixture was extracted using
chloroform (3% 100 mL). The organic solution was washed witheaqs 5% NaOH solution
(2 x 100 mL) followed by water (3 100 mL) and dried over anhydrous sodium sulph3tee
solvent was removed and the residue obtained wssegahrough a column of silica gel and
eluted using chloroform. The product thus obtaioademoval of the solvent was crystallized
using chloroform and hexan&iield: 1.95 g (92%); mp 111-113 °C; IR (nuj®)a.x 3072, 2923,
2854, 1732, 1724, 1618, 1595, 1456, 1434, 1342: ¢h NMR (400 MHz, CD{J) &: 8.26 (t,
2H, Ar-H), 7.74 (dJ = 1.34 Hz, 4H, Ar-H), 4.08 () = 6.19 Hz, 4H, 2 x Ar-O-CH), 3.93 (s,
12H, 4 x Ar-COO-CH), 1.94-1.87 (quin] = 6.59 Hz, 4H, 2 x Ar-O-CHCH,-), 1.71-1.67 (m,
2H, -(CH,)-); Elemental analysis: &H2s010requires C 61.47, H 5.77; found C 61.3, H 5.92%.
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5,5-(Pentane-1,5-diylbis(oxy))diisophthalic acid, 5.¢n = 5)

To a solution of tetramethyl-5(pentane-1,5-bis(oxy))diisophthalatg,c (1.8 g, 3.68
mmol) in ethanol (50 mL), potassium hydroxide BLd 29.5 mmol) and water (10 mL) were
added and refluxed overnight. The excess of ethaas distilled off, reaction mixture cooled
and poured into ice-cold water. The resulting sotuwas acidified with conc. HCI and heated
on a water-bath for an hour and cooled. The whiezipitate thus obtained was filtered off,
washed several times with ice-cold water until weshings were neutral to litmus and dried.
The material5.d so obtained was crystallized using hexamethyl phosc acid triamide
(HMPA) and water. Yield: 1.43 g (90%); mp > 250; 1R (nujol) vmax 3352, 3089, 2922, 2852,
2671, 1735, 1732, 1681, 1606, 1542, 1456, 14067 t&T; 'H NMR (400 MHz, DMSO-¢) o:
13.28 (s, 4H, 4 x Ar-COOH, exchangeable witOR 8.07 (t, 2H, Ar-H), 7.64 (d] = 1.25 Hz,
4H, Ar-H), 4.01 (t,J = 6.25 Hz, 4H, 2 x Ar-O-CHl), 1.96-1.83 (quin,) = 6.74 Hz, 4H, 2 x
Ar-O-CH,-CHy-), 1.63-1.61 (m, 2H, -(Ch)}); Elemental analysis: £H20010 requires C 58.33,
H 4.65; found C 58.68, H 5.04%.

Tetramethyl-5,5-(Hexane-1,6-diylbis(oxy))diisophthalate, 5.cn(= 6)

Yield: (92%); mp 137-138.5 °C; IR (nujoYmax 2922, 2852, 1737, 1722, 1618, 1595,
1460, 1436, 1348 cm *H NMR (400 MHz, CDCJ) &: 8.26 (t, 2H, Ar-H), 7.73 (d) = 1.32 Hz,
4H, Ar-H), 4.06 (tJ = 6.34 Hz, 4H, 2 x Ar-O-CH), 3.93 (s, 12H, 4 x Ar-COO-Gj{{ 1.88-1.83
(quin,J = 6.19 Hz, 4H, 2 x Ar-O-CHCH,-), 1.59-1.55 (m, 4H, -(Ch.-); Elemental analysis:
Ca6H30010requires C 62.14, H 6.01; found C 61.81, H 6.26%.

5,5-(Hexane-1,6-diylbis(oxy))diisophthalic acid, 5.dr{ = 6)

Yield: (95%); mp > 250 °C; IR (nujoNmax 3352, 3090, 2923, 2852, 2671, 1735, 1732,
1681, 1606, 1542, 1454, 1407, 1377 ciH NMR (400 MHz, DMSO-¢) &: 13.25 (s, 4H,
Ar-COOH, exchangeable with;D), 8.04 (t, 2H, Ar-H), 7.62 (dl = 1.1 Hz, 4H, Ar-H), 4.08 (t,
J=6.2 Hz, 4H, 2 x Ar-O-CH), 1.8-1.74 (quinJ = 6.4 Hz, 4H, 2 x Ar-O-CHCH,-), 1.59-1.49
(m, 4H, -(CH)2-); Elemental analysis: £H22010 requires C 59.17, H 4.97; found C 58.78,
H 5.38%.

189



Chapter 5 Apolar Symmetric BC Dimers

Tetramethyl-5,5'-(heptane-1,7-diylbis(oxy))diisophthalate, 5.cn(= 7)

Yield: (94%); mp 77-78.5 °C; IR (nujoYmax 2923, 2852, 1730, 1718, 1618, 1595, 1456,
1436, 1340 cm; H NMR (400 MHz, CDCJ) &: 8.25 (t, 2H, Ar-H), 7.74 (d) = 1.12 Hz, 4H,
Ar-H), 4.04 (t,J = 6.3 Hz, 4H, 2 x Ar-O-CH), 3.93 (s, 12H, 4 x Ar-COO-CHi 1.87-1.79
(quin, J = 6.4 Hz, 4H, 2 x Ar-O-CRCH,-), 1.52-1.45 (m, 6H, 2 x -(CHj-); Elemental
analysis: G/H3,01prequires C 62.78, H 6.24; found C 62.55, H 6.46%.

5,5-(Heptane-1,7-diylbis(oxy))diisophthalic acid, 5.dn = 7)

Yield: (91%); mp > 250 °C; IR (NUjoNmax 3352, 3087, 2923, 2852, 2673, 1732, 1727,
1681, 1603, 1542, 1456, 1406, 1377 criH NMR (400 MHz, DMSO-¢) & 13.25 (s, 4H, 4 x
Ar-COOH, exchangeable with;D), 8.04 (t, 2H, 2 x Ar-H), 7.61 (dl = 1.32 Hz, 4H, Ar-H),
4.06 (t,J = 6.3 Hz, 4H, 2 x Ar-O-Cht), 1.74-1.67 (quinJ = 6.74 Hz, 4H, 2 x Ar-O-CHCH,-),
1.42-1.32 (m, 6H, -(Ch)s-); Elemental analysis: £H240:0requires C 60 H 5.24; found C 59.8,
H 5.39%.

Tetramethyl-5,5'-(octane-1,8-diylbis(oxy))diisophthalate, 5.cn(= 8)

Yield: (92%); mp 104-105 °C; IR (nujolmax 2923, 2852, 1737, 1722, 1618, 1595,
1456, 1427, 1350 cm *H NMR (400 MHz, CDCY) &: 8.26 (t, 2H, Ar-H), 7.74 (d) = 1.31 Hz,
4H, Ar-H), 4.04 (tJ = 6.39 Hz, 4H, 2 x Ar-O-CH), 3.93 (s, 12H, 4 x Ar-COO-CJ 1.85-1.78
(quin, J = 6.88 Hz, 4H, 2 x Ar-O-CHCH,-), 1.49-1.4 (m, 8H, -(Chs-); Elemental analysis:
CagH34010requires 63.38, H 6.45; found C 62.99, H 6.55%.

5,5-(Octane-1,8-diylbis(oxy))diisophthalic acid, 5.drf = 8)

Yield: (93%); mp > 250 °C; IR (nujoNmax 3354, 3089, 2923, 2852, 2669, 1737, 1732,
1681, 1606, 1542, 1454, 1406, 1377 triH NMR (400 MHz, DMSO-¢) &: 13.25 (s, 4H, 4 x
Ar-COOH, exchangeable with,D), 8.04 (t, 2H, Ar-H), 7.61 (dl = 1.1 Hz, 4H, Ar-H), 4.05 (t,
J = 6.3 Hz, 4H, 2 x Ar-O-Cht), 1.74-1.69 (quin,) = 6.7 Hz, 4H, 2 x Ar-O-CRCH,-), 1.42-
1.35 (m, 8H, -(CH)4-); Elemental analysis: &4H»¢010requires C 60.75, H 5.52; found C 60.78,
H 5.8%.
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Tetramethyl-5,5-(nonane-1,9-diylbis(oxy))diisophthalate, 5.cn(= 9)

Yield: (92%); mp 80-81 °C; IR (nujoNmax 2923, 2852, 1735, 1728, 1618, 1595, 1461,
1434, 1344 cit, *H NMR (400 MHz, CDCJ) &: 8.24 (t, 2H, Ar-H), 7.74 (d) = 1.24 Hz, 4H,
Ar-H), 4.04 (t,J = 6.6 Hz, 4H, 2 x Ar-O-CH), 3.93 (s, 12H, 4 x Ar-COO-CG§j{ 1.84-1.78
(quin,J = 6.88 Hz, 4H, 2 x Ar-O-CHCH,-), 1.42-1.35 (m, 10H, -(Chk-); Elemental analysis:
CooH36010requires 63.96, H 6.65; found C 63.66, H 6.3%.

5,5-(Nonane-1,9-diylbis(oxy))diisophthalic acid, 5.dr{= 9)

Yield: (94%); mp > 250 °C; IR (nujoNmax 3346, 3089, 2922, 2852, 2667, 1735, 1732,
1681, 1606, 1542, 1456, 1406, 1377 cfH NMR (400 MHz, DMSO-g) &: 13.26 (s, 4H, 4 x
Ar-COOH, exchangeable with,D), 8.04 (t, 2H, Ar-H), 7.61 (dl = 1.3 Hz, 4H, Ar-H), 4.05 (t,
J = 6.2 Hz, 4H, 2 x Ar-O-Cht), 1.73-1.70 (quin] = 6.9 Hz, 4H, 2 x Ar-O-CRCH,-), 1.47-
1.24 (m, 10H, -(CH)s-); Elemental analysis: &£H»s010requires C 61.47, H 5.78; found C 61.21,
H 5.46%.

Tetramethyl-5,5'-(decane-1,10-diylbis(oxy))diisophthalate, 5.a(= 10)

Yield: (95%); mp 101.5-103 °C; IR (nujolmax 2922, 2852, 1737, 1722, 1618, 1595,
1458, 1377, 1348 chm 'H NMR (400 MHz, CDCY) &: 8.25 (t, 2H, Ar-H), 7.73 (d) = 1.2 Hz,
4H, Ar-H), 4.04 (tJ = 6.45 Hz, 4H, 2 x Ar-O-CH), 3.93 (s, 12H, 4 x Ar-COO-CJ 1.82-1.78
(quin,J = 6.62 Hz, 4H, 2 x Ar-O-CKHCH,-), 1.47-1.34 (m, 12H, -(Chk-); Elemental analysis:
C3oH3s010requires C 64.5, H 6.85; found C 64.11, H 7.15%.

5,5-(Decane-1,10-diylbis(oxy))diisophthalic acid, 5.¢h = 10)

Yield: (93%); mp > 250 °C; IR (nujoNmax 3352, 3089, 2923, 2852, 2671, 1735, 1732,
1681, 1606, 1542, 1456, 1406, 1377 criH NMR (400 MHz, DMSO-¢) &: 13.24 (s, 4H, 4 x
Ar-COOH, exchangeable with,D), 8.04 (t, 2H, Ar-H), 7.61 (dl = 1.1 Hz, 4H, Ar-H), 4.04 (t,
J=6.3 Hz, 4H, 2 x Ar-O-Cht), 1.72-1.67 (quinJ = 6.7 Hz, 4H, 2 x Ar-O-ChCH,-), 1.4-1.28
(m, 12H, -(CH)s-); Elemental analysis: 4&H30010 requires C 62.14, H 6.01; found C 61.72,
H 6.06%.
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Tetramethyl-5,5'-(undecane-1,11-diylbis(oxy))diisophthalate, 5.1(= 11)

Yield: (92%); mp 83-84.5 °C; IR (nujobYmax 2922, 2852, 1735, 1728, 1618, 1595, 1456,
1377, 1344 ci, 'H NMR (400 MHz, CDCJ) &: 8.25 (t, 2H, Ar-H), 7.74 (dJ = 1.3 Hz, 4H,
Ar-H), 4.03 (t,J = 6.45 Hz, 4H, 2 x Ar-O-CH), 3.93 (s, 12H, 4 x Ar-COO-G} 1.82-1.77
(quin,J = 7 Hz, 4H, 2 x Ar-O-CHCH,-), 1.48-1.32 (m, 14H, -(Chk-); Elemental analysis:
C31H4000requires C 65.02, H 7.03; found C 64.91, H 6.8%.

5,5-(Undecane-1,11-diylbis(oxy))diisophthalic acid, 8.(n = 11)

Yield: (94%); mp > 250 °C; IR (nujoNmax 3354, 3089, 2923, 2852, 2669, 1732, 1728,
1681, 1606, 1542, 1456, 1406, 1377 ciH NMR (400 MHz, DMSO-g) &: 13.25 (s, 4H, 4 x
Ar-COOH, exchangeable with;D), 8.04 (t, 2H, Ar-H), 7.6 (d) = 1.1 Hz, 4H, Ar-H), 4.04 (t,
J=6.2 Hz, 4H, 2 x Ar-O-Cht), 1.72-1.63 (quinJ = 6.7 Hz, 4H, 2 x Ar-O-ChCH,-), 1.4-1.27
(m, 14H, -(CH)7-); Elemental analysis: &ZH3,010 requires C 62.78, H 6.23; found C 62.35,
H 6.19%.

Tetramethyl-5,5-(dodecane-1,12-diylbis(oxy))diisophthalate, 5.a(= 12)

Yield: (92%); mp 104-105.5 °C; IR (nujobmax 2923, 2852, 1737, 1722, 1618, 1595,
1460, 1377, 1348 ¢ 'H NMR (400 MHz, CDCY) &: 8.25 (t, 2H, Ar-H), 7.73 (d) = 1.24 Hz,
4H, Ar-H), 4.03 (tJ = 6.45 Hz, 4H, 2 x Ar-O-CH), 3.93 (s, 12H, 4 x Ar-COO-CJ 1.82-1.76
(quin,J = 6.88 Hz, 4H, 2 x Ar-O-CHCH,-), 1.47-1.3 (m, 16H, -(Chs-); Elemental analysis:
C32H42040requires C 65.51, H 7.21; found C 65.4, H 7.07%.

5,5-(dodecane-1,12-diylbis(oxy))diisophthalic acid, 8.(n = 12)

Yield: (91%); mp > 250 °C; IR (nujoNmax 3342, 2922, 2825, 2671, 1735, 1681, 1606,
1541, 1456, 1377 ¢ 'H NMR (400 MHz, DMSO-¢) &: 13.26 (s, 4H, 4 x Ar-COOH,
exchangeable with @), 8.04 (t, 2H, Ar-H), 7.61 (d] = 1.25 Hz, 4H, Ar-H), 4.04 (t) = 6.25
Hz, 4H, 2 x Ar-O-CH-), 1.75-1.65 (quin) = 6.74 Hz, 4H, 2 x Ar-O-ChCH,-), 1.4-1.25 (m,
16H, -(CH)s-); Elemental analysis: £H34010 requires C 63.38, H 6.45; found C 62.99,
H 6.24%.
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4-n-Decyloxyphenyl-4-benzyloxybenzoate, 5.n(= 10)

4-n-Decyloxyphenol 5.9 (5 g, 20 mmol)was mixed with 4-benzyloxybenzoic acklh
(4.56 g, 20 mmol) in dry dichloromethane (50 mL)tire presence of a catalytic amount of
DMAP and stirred for 10 min. To this mixture, DG&L53 g, 22 mmol) was added and stirring
continued for 24 h at room temperature. The pretgd dicyclohexylurea was filtered off and
washed with chloroform several times. Evaporatbthe solvent from the filtrate gave a white
material. This material was purified by columnaratography on silica gel using chloroform
as an eluent. Removal of the solvent from thetelgave compoun8.i which was crystallized
from ethanol. Yield: 8.74 g (95%); mp 121.5-122 R (nujol) vmax 2922, 2852, 1724, 1739,
1606, 1510, 1454, 1377, 1280 ¢mtH NMR (400 MHz, CDCJ) &: 8.14 (d,J = 8.8 Hz, 2H,
Ar-H), 7.48-7.33 (m, 5H, Ar-H), 7.09 (d] = 8.96 Hz, 2H, Ar-H), 7.05 (d) = 8.92 Hz, 2H,
Ar-H), 6.91 (d,J = 9 Hz, 2H, Ar-H), 5.15 (s, 2H, -O-GHAr), 3.95 (t,J = 6.54 Hz, 2H,
Ar-O-CHy-), 1.81-1.74 (quinJ = 6.64 Hz, 2H, Ar-O-CHCH,-), 1.45-1.29 (m, 14H, -(Ch¥-),
0.89 (t,J = 6.52 Hz, 3H, -Ch); Elemental analysis: £H3:04 requires C 78.23, H 7.87; found
C 78.42, H 8.01%.

4-n-Decyloxyphenyl-4-hydroxybenzoate, 5.jr( = 10)

Compound5.i (8 g, 17.39 mmol) was dissolved in 1,4-dioxane 80) and 5% Pd-C
catalyst (1.6 g) was added to it. The reactiontan&xwas stirred at 55 °C in an atmosphere of
hydrogen until the required quantity of hydrogersvedsorbed. The mixture was filtered, the
solvent removed under reduced pressure and théueesvas crystallized from a mixture of
1,4-dioxane and hexane. Thus, pure compdiujpaas obtained. Yield: 5.66 g (88%); mp 145-
146 °C; IR (nujol)vmax 3377, 2922, 2852, 1730, 1705, 1608, 1514, 1458; ¢k NMR (400
MHz, CDCk) &: 8.09 (d,J = 8.68 Hz, 2H, Ar-H), 7.09 (d] = 8.92 Hz, 2H, Ar-H), 6.92-6.89 (m,
4H, Ar-H), 3.94 (t,J = 6.52 Hz, 2H, Ar-O-Ch), 1.81-1.74 (quin,J = 6.72 Hz, 2H,
Ar-O-CH,-CH,-), 1.46-1.28 (m, 14H, -(Chk-), 0.88 (t,J = 6.88 Hz, 3H, -ChH); Elemental
analysis: GsH3oO4requires C 74.57, H 8.15; found C 74.28, H 8.41%.

4-n-Undecyloxyphenyl-4-benzyloxybenzoate, 5.n(= 11)
Yield: (87%); mp 121-122 °CIR (nujol) vmax 2922, 2852, 1724, 1606, 1510, 1463,

1377, 1282, 1253 cm 'H NMR (400 MHz, CDC}) &: 8.14 (d,J = 8.8 Hz,2H, Ar-H), 7.48-7.33
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(m, 5H, Ar-H), 7.09 (d,) = 8.96 Hz,2H, Ar-H), 7.05 (d,J = 8.92 Hz,2H, Ar-H), 6.91 (d,J=9
Hz, 2H, Ar-H), 5.15 (s, 2H, -O-ChtAr), 3.95 (t,J = 6.54 Hz,2H, Ar-O-CH,-), 1.81-1.74 (quin,
J = 6.64 Hz,2H, Ar-O-CH,-CHy-), 1.45-1.29 (m, 16H, -(CH-), 0.89 (t,J = 6.52 Hz,3H,
-CHj3); Elemental analysi€C3;H3s04requires C 78.45, H 8.06; found C 78.01, H 8.3%.

4-n-Undecyloxyphenyl-4-hydroxybenzoate, 5.j(= 11)

Yield: (89%); mp 140.5-141.5 °C; IR (nujobyax 3375, 2922, 2852, 1728, 1708, 1610,
1596, 1514, 1463 cmH NMR (400 MHz, CDC}) &: 8.09 (d,J = 8.68 Hz,2H, Ar-H), 7.09 (d,
J =8.92 Hz,2H, Ar-H), 6.92-6.89 (m, 4H, Ar-H), 3.94 (§ = 6.52 Hz,2H, Ar-O-CH,-), 1.81-
1.74 (quin,d = 6.72 Hz,2H, Ar-O-CH,-CH-), 1.46-1.28 (m, 16H, -(C#}-), 0.88 (t,J = 6.88
Hz, 3H, -CHj3); Elemental analysisC,4H3,04requires C 74.97, H 8.38; found C 74.59, H 8.1%.

4-n-Dodecyloxyphenyl-4-benzyloxybenzoate, 5= 12)

Yield: (88%); mp 119-120 °C; IR (nujolmax 2920, 2852, 1724, 1606, 1510, 1463,
1456, 1377, 1280, 1255 ém'H NMR (400 MHz, CDCJ) &: 8.14 (d,J = 8.8 Hz,2H, Ar-H),
7.48-7.33 (m, 5H, Ar-H), 7.09 (d,= 8.96 Hz,2H, Ar-H), 7.05 (d,J = 8.92 Hz,2H, Ar-H), 6.91
(d, J= 9 Hz,2H, Ar-H), 5.15 (s, 2H, -O-CHAr), 3.95 (t,J = 6.54 Hz,2H, Ar-O-CH,-), 1.81-
1.74 (quin,d = 6.64 Hz,2H, Ar-O-CH,-CH>-), 1.45-1.29 (m, 18H, -(Chk-), 0.89 (t,J = 6.52
Hz, 3, -CHs); Elemental analysis: £H4004requires C 78.66, H 8.24; found C 78.23, H 8.59%.

4-n-Dodecyloxyphenyl-4-hydroxybenzoate, 5.jn(= 12)

Yield: (90%); mp 137-138.5C; IR (nujol) Vmax 3375, 2922, 2852, 1728, 1706, 1610,
1596, 1514, 1463 ¢ *H NMR (400 MHz, CDC}) &: 8.09 (d,J = 8.68 Hz,2H, Ar-H), 7.09 (d,
J=8.92 Hz,2H, Ar-H), 6.92-6.89 (m, 4H, Ar-H), 3.94 (§ = 6.52 Hz,2H, Ar-O-CH,-), 1.81-
1.74 (quin,d = 6.72 Hz,2H, Ar-O-CH,-CH-), 1.46-1.28 (m, 18H, -(Ch-), 0.88 (t,J = 6.88
Hz, 3, -CHs); Elemental analysis: £H3404requires C 75.34, H 8.59; found C 75.12, H 8.62%.

4-n-Tridecyloxyphenyl-4-benzyloxybenzoate, 5.in(= 13)
Yield: (92%); mp 119.5-121 °C; IR (nujohnax 2922, 2852, 1727, 1606, 1510, 1463,
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1456, 1377, 1282, 1255 ém'H NMR (400 MHz, CDC}) &: 8.14 (d,J = 8.5 Hz,2H, Ar-H),
7.48-7.33 (m, 5H, Ar-H), 7.09 (d,= 8.94 Hz,2H, Ar-H), 7.05 (d,J = 8.88 Hz,2H, Ar-H), 6.91
(d,J=8.9 Hz,2H, Ar-H), 5.15 (s, 2H, -O-ChtAr), 3.95 (t,J = 6.4 Hz,2H, Ar-O-CH,-), 1.81-
1.74 (quin,J = 6.68 Hz,2H, Ar-O-CH,-CH,-), 1.47-1.3 (m, 20H, -(Chh¢), 0.88 (t,d = 6.44
Hz, 3H, -CHs); Elemental analysis: H4,0,4requires C 78.86, H 8.47; found C 78.9, H 8.88%.

4-n-Tridecyloxyphenyl-4-hydroxybenzoate, 5.j ( = 13)

Yield: (90%); mp 136.5-138C; IR (nujol) Vmas 3375, 2922, 2852, 1728, 1708, 1608,
1596, 1514, 1463 cm*H NMR (400 MHz, CDC}) &: 8.09 (d,J = 8.68 Hz,2H, Ar-H), 7.09 (d,
J=8.92 Hz,2H, Ar-H), 6.92-6.89 (m, 4H, Ar-H), 3.94 (8 = 6.52 Hz,2H, Ar-O-CH,-), 1.81-
1.74 (quin,d = 6.72 Hz,2H, Ar-O-CH,-CHy-), 1.46-1.28 (m, 20H, -(Chhe-), 0.88 (t,J = 6.88
Hz, 3H, -CHj3); Elemental analysisC,6H3604 requires C 75.69, H 8.78; found C 75.96, H 8.69%.

4-n-Tetradecyloxyphenyl-4-benzyloxybenzoate, 5.n(= 14)

Yield: (89%); mp 117-118 °C; IR (nujolmax 2922, 2850, 1724, 1606, 1512, 1463,
1377, 1282, 1255 ch *H NMR (400 MHz, CDC}) &: 8.14 (d,J = 8.8 Hz,2H, Ar-H), 7.48-7.33
(m, 5H, Ar-H), 7.09 (dJ) = 8.96 Hz,2H, Ar-H), 7.05 (d,J = 8.92 Hz,2H, Ar-H), 6.91 (d,J= 9
Hz, 2H, Ar-H), 5.15 (s, 2H, -O-CHAr), 3.95 (t,J = 6.54 Hz,2H, Ar-O-CH,-), 1.81-1.74 (quin,
J = 6.64 Hz,2H, Ar-O-CH,-CH,-), 1.45-1.29 (m, 22H, -(Chhs-), 0.89 (t,J = 6.52 Hz, H,
-CHg); Elemental analysisC34sH440,4 requires C 79.03, H 8.57; found C 78.62, H 8.93%.

4-n-Tetradecyloxyphenyl-4-hydroxybenzoate, 5.ji{ = 14)

Yield: (92%); mp 138-139C; IR (nujol) Vmax 3377, 2920, 2852, 1728, 1708, 1606,
1596, 1514, 1461 cm'H NMR (400 MHz, CDC}) &: 8.09 (d,J = 8.68 Hz,2H, Ar-H), 7.09 (d,
J=8.92 Hz,2H, Ar-H), 6.92-6.89 (m, 4H, Ar-H), 3.94 (8 = 6.52 Hz,2H, Ar-O-CH,-), 1.81-
1.74 (quin,d = 6.72 Hz,2H, Ar-O-CH,-CHy-), 1.46-1.28 (m, 22H, -(Chhy-), 0.88 (t,J = 6.88
Hz, 3H, -CHj3); Elemental analysisC,7H3s04 requires C 76.03, H 8.97; found C 75.6, H 9.07%.
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4-n-Pentadecyloxyphenyl-4-benzyloxybenzoate, 5n € 15)

Yield: (88%); mp 119-121 °C; IR (nujolmax 2922, 2852, 1724, 1681, 1606, 1510,
1463, 1454, 1377, 1280, 1253 ¢ntH NMR (400 MHz, CDC)) &: 8.14 (d,J = 8.2 Hz, 2H,
Ar-H), 7.48-7.33 (m, 5H, Ar-H), 7.09 (d,= 8.7 Hz, 2H, Ar-H), 7.05 (d] = 8.9 Hz, 2H, Ar-H),
6.91 (d,J = 8.8 Hz, 2H, Ar-H), 5.15 (s, 2H, -O-GHA\r), 3.95 (t,J = 6.4 Hz, 2H, Ar-O-Ch),
1.81-1.74 (quind = 6.42 Hz, 2H, Ar-O-ChCH,-), 1.45-1.29 (m, 24H, -(Cphs), 0.89 (t,
J = 6.54 Hz, 3H, -Ch); Elemental analysis: H4604 requires C 79.21, H 8.72; found C 79.21,
H 9.1%.

4-n-Pentadecyloxyphenyl-4-hydroxybenzoate, 5.n(= 15)

Yield: (90%); mp 135-136.5 °C; IR (nujolmax 3379, 2920, 2852, 1728, 1706, 1610,
1596, 1514, 1463, 1377 ém'H NMR (400 MHz, CDC}) &: 8.09 (d,J = 8.68 Hz,2H, Ar-H),
7.09 (d,J = 8.94 Hz,2H, Ar-H), 6.92-6.89 (m, 4H, Ar-H), 3.94 (§,= 6.54 Hz,2H, Ar-O-CHy-),
1.81-1.74 (quinJ = 6.76 Hz,2H, Ar-O-CH,-CH,-), 1.46-1.28 (m, 24H, -(Chh--), 0.88 (t,
J =6.82 Hz,2H, -CHj3); Elemental analysi<C,gH4004 requires C 76.33, H 9.14; found C 76.63,
H 9.52%.

4-n-Hexadecyloxyphenyl-4-benzyloxybenzoate, 5m & 16)

Yield: (90%); mp 119-119.5 °C; IR (nujolax 2954, 2920, 2850, 1739, 1610, 1514,
1463, 1377, 1286, 1251 ém'H NMR (400 MHz, CDC}) &: 8.14 (d,J = 8.8 Hz,2H, Ar-H),
7.48-7.33 (m, 5H, Ar-H), 7.09 (d,= 8.96 Hz,2H, Ar-H), 7.05 (d,J = 8.92 Hz,2H, Ar-H), 6.91
(d,J =9 Hz,2H, Ar-H), 5.15 (s, 2H, -O-CkKAr), 3.95 (t,J = 6.54 Hz,2H, Ar-O-CH,-), 1.81-
1.74 (quin,d = 6.64 Hz,2H, Ar-O-CH,-CH,-), 1.45-1.29 (m, 26H, -(Chhz), 0.89 (t,J = 6.52
Hz, 3H, -CHj3); Elemental analysisCssH4g04 requires C 79.37, H 8.87; found C 79.45, H 9.24%.

4-n-Hexadecyloxyphenyi4-hydroxybenzoate, 5. (i = 16)

Yield: (90%); mp 135.6-136.5 °C; IR (nujol)nax 3379, 2920, 2850, 1728, 1708, 1705,
1610, 1596, 1514, 1465 ém'H NMR (400 MHz, CDC}) &: 8.09 (d,J = 8.68 Hz,2H, Ar-H),
7.09 (d,J = 8.92 Hz,2H, Ar-H), 6.92-6.89 (m, 4H, Ar-H), 3.94 (§,= 6.52 Hz,2H, Ar-O-CHy-),
1.81-1.74 (quinJ = 6.72 Hz,2H, Ar-O-CH,-CH,-), 1.46-1.28 (m, 26H, -(Chhs), 0.88 (t,
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J = 6.88 Hz,3H, -CHz); Elemental analysisC,9H4,0,4 requires C 76.61, H 9.3; found C 76.25,
H 9.62%.

4-n-Octadecyloxyphenyl-4-benzyloxybenzoate, Sin = 18)

Yield: (89%); mp 118-118.5 °C; IR (nujobhax 2954, 2920, 2850, 1741, 1739, 1610,
1514, 1463, 1377, 1251 ¢m'H NMR (400 MHz, CDCJ) &: 8.14 (d,J = 8.8 Hz, 2H,Ar-H),
7.48-7.33 (m, 5H, Ar-H), 7.09 (d,= 8.96 Hz, 2HAr-H), 7.05 (d,J = 8.92 Hz, 2H, Ar-H), 6.91
(d,J =9 Hz, 2H, Ar-H), 5.15 (s, 2H, -O-GHAr), 3.95 (t,J = 6.54 Hz, 2H, Ar-O-CH), 1.81-
1.74 (quin,J = 6.64 Hz, 2H, Ar-O-CR#CH>-), 1.45-1.29 (m, 30H, -(Chhs-), 0.89 (t,J = 6.52
Hz, 3H, -CH); Elemental analysis: 4Hs,04requires C 79.68, H 9.14; found C 79.4, H 8.81%.

4-n-Octadecyloxyphenyl-4-hydroxybenzoate, 5.jn(= 18)

Yield: (93%); mp 132-133 °C; °C IR (nujolax 3386, 2922, 2850, 1728, 1610, 1598,
1514, 1454 cil; 'H NMR (400 MHz, CDCJ) &: 8.09 (d,J = 8.68 Hz, 2H, Ar-H), 7.09 (d,
J=8.92 Hz, 2H, Ar-H), 6.92-6.89 (m, 4H, Ar-H), 3.94 J = 6.52 Hz, 2H, Ar-O-CH), 1.81-
1.74 (quin,J = 6.72 Hz, 2H, Ar-O-CHCH,-), 1.46-1.28 (m, 30H, -(Chhs-), 0.88 (t,J = 6.88
Hz, 3H, -CH); Elemental analysis: 4H4604 requires C 77.14, H 9.59; found C 76.72, H 9.97%.

Dimethyl 5-benzyloxyisophthalate, 5.e

This wasprepared following a procedure described for thehsssis of compoun8.c, by
using compound.b, benzyl chloride and anhydrous potassium carbandtatan-2-one. Yield:
26 g (91%); mp 92-93 °C; IR (Nujobax 2923, 2825, 1720, 1595, 1460, 1433, 1346, 1244 cm
'H NMR (400 MHz, CDCJ) &: 8.28 (t,J = 1.48 Hz, 1H, Ar-H), 7.83 (d] = 1.44 Hz, 2H, Ar-H),
7.45-7.33 (m, 5H, Ar-H), 5.14 (s, 2H, -O-G#Ar), 3.93 (s, 6H, 2 x Ar-COO-C}); Elemental
analysis: G/H1605 requires C 67.99, H 5.37; found C 67.59, H 5.56%.

5-Benzyloxyisophthalic acid, 5.f

This wassynthesizedollowing a procedure described for the synthesisoonpoundbs.d,
by using dimethyl 5-benzyloxyisophthalagee, 10% ethanolic potassium hydroxide and water.
Yield: 16.3 g (90%); mp >250 °C; IR (nujobhmax 2923, 2854, 2644, 2557, 2503, 1697, 1693,
1981, 1593, 1454 ¢ 'H NMR (400 MHz, CRCOCD;) &: 8.29 (t,J = 1.4 Hz, 1H, Ar-H), 7.85
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(d,J= 1.44 Hz, 2H, Ar-H), 7.53 (d] = 7.36 Hz, 2H, Ar-H), 7.4 (t) = 8.4 Hz, 2H, Ar-H), 7.33
(t, J = 7.2 Hz, 1H, Ar-H), 5.28 (s, 2H, Ar-O-GH; Elemental analysis: 1gH1,05 requires
C 66.18, H 4.43; found C 66.54, H 4.06%.

5-Benzyloxy bis[4-(-decyloxyphenyloxycarbonyl)phenylisophthalate], 5.Kn = 10)

This wasprepared followinghe procedure described for the synthesis of comgpéd,
by using compound.f and compound.j in dry dichloromethane.Yield: (85%); mp 111-
112.5 °C; IR (nujolvmax 2923, 2852, 1747, 1732, 1730, 1604, 1596, 1548511377, 1344,
1271, 1255 cr; *H NMR (400 MHz, CDC}) &: 8.64 (t, 1H, Ar-H), 8.3 (dJ = 8.72 Hz, 4H,
Ar-H), 8.08 (d,J = 1.4 Hz, 2H, Ar-H), 7.49-7.43 (m, 5H, Ar-H), 7.39, @ = 8.76 Hz, 4H,
Ar-H), 7.12 (d,J = 9 Hz, 4H, Ar-H), 6.93 (dJ = 9 Hz, 4H, Ar-H), 5.24 (s, 2H, -O-GHAr),
3.96 (t,J = 6.52 Hz, 4H, 2 x Ar-O-Chf), 1.82-1.75 (quin,d = 6.76 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.49-1.25 (m, 28H, 2 x -(Gi{-), 0.87 (t,J = 6.52 Hz, 6H, 2 x -Cb);
Elemental analysis: &gHesO11 requires C 74.98, H 7.01; found C 74.56, H 6.75%.

5-Hydroxy bis[4-(n-decyloxyphenyloxycarbonyl)phenyisophthalate], 5.1(n = 10)

This wassynthesized following a procedure described forsyrghesis of compourtalj,
by using compoun.k as starting material. Yield: (85%); mp 185 °C; (iR1jol) Vmax 3562,
3070, 2920, 2852, 1737, 1732, 1602, 1512, 1454718344, 1290, 1253 c'H NMR (400
MHz, CDCk) &: 8.62 (t, 1H, Ar-H), 8.28 (dJ = 8.72 Hz, 4H, Ar-H), 7.94 (d) = 1.4 Hz, 2H,
Ar-H), 7.39 (d,J = 8.72 Hz, 4H, Ar-H), 7.12 (d) = 9 Hz, 4H, Ar-H), 6.92 (dJ = 9 Hz, 4H,
Ar-H), 3.96 (t,J = 6.52 Hz, 4H, 2 x Ar-O-Cht), 1.80-1.76 (quinJ = 6.4 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.39-1.26 (m, 28H, 2 x -(GH}-), 0.87 (t,J = 6.56 Hz, 6H, 2 x -Ch);
Elemental analysis: £4Hs2011requires C 73.12, H 7.04; found C 72.85, H 7.22%.

5-Benzyloxy bis[4-0-undecyloxyphenyloxycarbonyl)phenylisophthalate], % (n = 11)

Yield: (90%); mp 121-122 °C; IR (nujobnax 2923, 2852, 1747,1745, 1732, 1730, 1652,
1595, 1510, 1465, 1377, 1271, 1255"criiH NMR (400 MHz, CDC)) &: 8.64 (t, 1H, Ar-H),
8.30 (d,J= 8.72 Hz, 4H, Ar-H), 8.08 (d] = 1.4 Hz, 2H, Ar-H), 7.49-7.43 (m, 5H, Ar-H), 7.39
(d,J = 8.76 Hz, 4H, Ar-H), 7.12 (d] = 9 Hz, 4H, Ar-H), 6.93 (dJ = 9 Hz, 4H, Ar-H), 5.24 (s,
2H, -O-CH-Ar), 3.96 (t,J = 6.52 Hz, 4H, 2 x Ar-O-Ch), 1.82-1.75 (quinJ = 6.76 Hz, 4H,

198



Chapter 5 Apolar Symmetric BC Dimers

2 x Ar-O-CH-CH>-), 1.49-1.25 (m, 32H, 2 x -(Gh$-), 0.87 (t,J = 6.52 Hz, 6H, 2 x -Cb);
Elemental analysis: gH7,0;1 requires C 75.22, H 7.21; found C 74.73, H 7.35%.

5-Hydroxy bis[4-(n-undecyloxyphenyloxycarbonyl)phenylisophthalate], 3.(n = 11)

Yield: (88%); mp 181.5 °C; IR (nujolmax 3560, 2918, 2850, 1737, 1732, 1602, 1510,
1463, 1377, 1288, 1253 ¢in'H NMR (400 MHz, CDCJ) &: 8.62 (t, 1H, Ar-H), 8.28 (d,
J=8.72 Hz, 4H, Ar-H), 7.94 (d] = 1.4 Hz, 2H, Ar-H), 7.39 (d) = 8.72 Hz, 4H, Ar-H), 7.12
(d,J= 9 Hz, 4H, Ar-H), 6.92 (dJ = 9 Hz, 4H, Ar-H), 3.96 (t)=6.52 Hz, 4H, 2 x Ar-O-CH),
1.80-1.76 (quinJ = 6.4 Hz, 4H, 2 x Ar-O-CHCH,-), 1.39-1.26 (m, 32H, 2 x -(Ght-), 0.87 (t,
J = 6.56 Hz, 6H, 2 x -Ck); Elemental analysis: §gHgecO11 requires C 73.4, H 7.27; found
C 73.62, H 7.41%.

5-Benzyloxy bis[4-0-dodecyloxyphenyloxycarbonyl)phenylisophthalate], & (n = 12)

Yield: (92%); mp 110.5-111.5 °C; IR (nujolnax 2922, 2852, 1747, 1745, 1732, 1730,
1595, 1463, 1377, 1269, 1253 ¢miH NMR (400 MHz, CDC)) &: 8.64 (t, 1H, Ar-H), 8.3 (d,
J = 8.72 Hz, 4H, Ar-H), 8.08 (dJ = 1.4 Hz, 2H, Ar-H), 7.49-7.43 (m, 5H, Ar-H), 7.39,(d
J=8.76 Hz, 4H, Ar-H), 7.12 (d] = 9 Hz, 4H, Ar-H), 6.93 (dJ = 9 Hz, 4H, Ar-H), 5.24 (s, 2H,
-O-CH,-Ar), 3.96 (t,J = 6.52 Hz, 4H, 2 x Ar-O-Ch), 1.82-1.75 (quin) = 6.76 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.49-1.25 (m, 36H, 2 x -(Gh-), 0.87 (t,J = 6.52 Hz, 6H, 2 x -Cb);
Elemental analysis: gH76011requires C 75.55, H 7.41; found C 75.15, H 7.5%.

5-Hydroxy bis[4-(n-dodecyloxyphenyloxycarbonyl)phenylisophthalate], $.(n = 12)

Yield: (85%); mp 179.5 °C; IR (nujolmax 3560, 2918, 2850, 1739, 1733, 1602, 1512,
1463, 1377, 1276, 1253 ¢n'H NMR (400 MHz, CDCJ) &: 8.62 (t, 1H, Ar-H), 8.28 (d,
J=8.72 Hz, 4H, Ar-H), 7.94 (d] = 1.4 Hz, 2H, Ar-H), 7.39 (d) = 8.72 Hz, 4H, Ar-H), 7.12
(d,J =9 Hz, 4H, Ar-H), 6.92 (dJ = 9 Hz, 4H, Ar-H), 3.96 (t) = 6.52 Hz, 4H, 2 x Ar-O-CH),
1.80-1.76 (quiny = 6.4 Hz, 4H, 2xAr-O-CHCH,-), 1.39-1.26 (m, 36H, 2 x -(GH}-), 0.87 (t,
J=6.56 Hz, 6H, 2 x -Ch); CsgH;¢O11requires C 73.87, H 7.47; found C 73.49, H 7.57%.

5-Benzyloxy bis[4-0-tridecyloxyphenyloxycarbonyl)phenylisophthalate], 5k (n = 13)
Yield: (88%); mp 101.5-103 °C; IR (nujobmax 2922, 2852, 1749, 1737, 1604, 1596,
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1465, 1377, 1344, 1271, 1255 ¢niH NMR (400 MHz, CDCJ) &: 8.64 (t, 1H, Ar-H), 8.30 (d,
J=8.72 Hz, 4H, Ar-H), 8.08 (dl = 1.2 Hz, 2H, Ar-H), 7.50-7.42 (m, 5H, Ar-H), 7.89,J = 8.4
Hz, 4H, Ar-H), 7.12 (dJ = 8.9 Hz, 4H, Ar-H), 6.94 (dJ = 8.8 Hz, 4H, Ar-H), 5.24 (s, 2H,
-O-CH-Ar), 3.96 (t,J = 7.4 Hz, 4H, 2 x Ar-O-Chf), 1.82-1.75 (quinJ = 6.6 Hz, 4H, 2 x
Ar-O-CH,-CH-), 1.46-1.27 (m, 40H, 2 x -(Ghl¢), 0.88 (t,J = 6.56 Hz, 6H, 2 x -Chj;
Elemental analysis: gHgoO11 requires C 75.82, H 7.59; found C 75.43, H 7.74%.

5-Hydroxy bis[4-(n-tridecyloxyphenyloxycarbonyl)phenylisophthalate], 51 (n = 13)
Yield: (85%); mp 174.5 °C; IR (nujolmax 3560, 2954, 2918, 2850, 1739, 1733, 1602,

1512, 1463, 1377, 1276, 1253 ¢mH NMR (400 MHz, CDCJ) &: 8.62 (t, 1H, Ar-H), 8.28 (d,
J=8.73 Hz, 4H, Ar-H), 7.95 (d] = 1.3 Hz, 2H, Ar-H), 7.40 (d) = 8.72 Hz, 4H, Ar-H), 7.12
(d, J = 8.8 Hz, 4H, Ar-H), 6.93 (dJ = 8.92 Hz, 4H, Ar-H), 3.96 (tJ = 6.9 Hz, 4H, 2 x
Ar-O-CHy-), 1.82-1.76 (quin] = 6.54 Hz, 4H, 2 x Ar-O-ChHCH,-), 1.38-1.26 (m, 40H, 2 x
-(CH2)10), 0.87 (t,J = 6.52 Hz, 6H, 2 x -Ck); Elemental analysis: gH74011 requires C 74.21,

H 7.67; found C 74.56, H 7.95%.

5-Benzyloxy bis[4-(-tetradecyloxyphenyloxycarbonyl)phenylisophthalate] 5.k (n = 14)

Yield: (88%); mp 98-99 °C; IR (nujoNmax 2922, 2852, 1755, 1732, 1598, 1508, 1456,
1377, 1338, 1271, 1251 ém*H NMR (400 MHz, CDC}) &: 8.64 (t, 1H, Ar-H), 8.3 (d) = 8.72
Hz, 4H, Ar-H), 8.08 (dJ = 1.4 Hz, 2H, Ar-H), 7.49-7.43 (m, 5H, Ar-H), 7.39, = 8.76 Hz,
4H, Ar-H), 7.12 (dJ = 9 Hz, 4H, Ar-H), 6.93 (dJ = 9 Hz, 4H, Ar-H), 5.24 (s, 2H, -O-GHAr),
3.96 (t,J= 6.52 Hz, 4H, 2 x Ar-O-CHt), 1.82-1.75 (quinJ=6.76 Hz, 4H, 2 x Ar-O-CHCH,-),
1.49-1.25 (m, 44H, 2 x -(Chis-), 0.87 (t,J = 6.52 Hz, 6H, 2 x -Cp); Elemental analysis:
CsoHsg4011requires C 76.08, H 7.77; found C 75.8, H 7.61%.

5-Hydroxy bis[4-(n-tetradecyloxyphenyloxycarbonyl)phenylisophthalate] 5.1 (n = 14)

Yield: (83%); mp 171.5 °C; IR (nujolmax 3560, 2918, 2850, 1739, 1732, 1600, 1514,
1454, 1377, 1276, 1253 ém'H NMR (400 MHz, CDCJ) & 8.62 (t, 1H, Ar-H), 8.28 (d,
J=8.72 Hz, 4H, Ar-H), 7.94 (d] = 1.4 Hz, 2H, Ar-H), 7.39 (dJ = 8.72 Hz, 4H, Ar-H), 7.12
(d,J = 9 Hz, 4H, Ar-H), 6.92 (dJ=9 Hz, 4H, Ar-H), 3.96 (t) = 6.52 Hz, 4H, 2 x Ar-O-Cht),
1.8-1.76 (quin, = 6.4 Hz, 4H, 2 x Ar-O-CRCH,-), 1.39-1.26 (m, 44H, 2 x -(G#i-), 0.87 (t,
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J = 6.56 Hz, 6H, 2 x -Ck); Elemental analysis: ggH7g011 requires C 74.52, H 7.87; found
C 74.16, H 8.14%.

5-Benzyloxy bis[4-(-pentadecyloxyphenyloxycarbonyl)phenylisophthalate]5.k (n = 15)

Yield: (86%); mp 102-103.5 °C; IR (nujoYmax 2923, 2852, 1747, 1735, 1732, 1604,
1595, 1465, 1377, 1344, 1271, 1255%H NMR (400 MHz, CDC}) &: 8.64 (t, 1H, Ar-H),
8.29 (d,J = 8.7 Hz, 4H, Ar-H), 8.08 (d] = 1.4 Hz, 2H, Ar-H), 7.49-7.42 (m, 5H, Ar-H), 7.88,
J=8.76 Hz, 4H, Ar-H), 7.12 (d] = 8.8 Hz, 4H, Ar-H), 6.94 (d] = 6.9 Hz, 4H, Ar-H), 5.24 (s,
2H, -O-CH-Ar-), 3.96 (t,J=6.2 Hz, 4H, 2 x Ar-O-Cht), 1.82-1.75 (quinJ = 6.76 Hz, 4H, 2 x
Ar-O-CHp-CHy-), 1.48-1.25 (m, 48H, 2 x -(Giz), 0.88 (t,J = 6.2 Hz, 6H, 2 x -Ch);
Elemental analysis: HgsO11 requires C 76.31, H 7.93; found C 76.62, H 7.99%.

5-Hydroxy bis[4-(n-pentadecyloxyphenyloxycarbonyl)phenylisophthalate]5.l (n = 15)

Yield: (85%); mp 170.5 °C; IR (nujoNmax 3560, 2918, 2850, 1739, 1733, 1602, 1512,
1463, 1377, 1309, 1290, 1276 ¢mH NMR (400 MHz, CDCJ) &: 8.62 (t, 1H, Ar-H), 8.28 (d,
J=8.72 Hz, 4H, Ar-H), 7.94 (d] = 1.4 Hz, 2H, Ar-H), 7.39 (d] = 8.7 Hz, 4H, Ar-H), 7.12 (d,
J =9 Hz, 4H, Ar-H), 6.92 (dJ = 8.9 Hz, 4H, Ar-H), 3.96 () = 6.5 Hz, 4H, 2 x Ar-O-Cht),
1.80-1.76 (quiny = 6.36 Hz, 4H, 2 x Ar-O-CHCH,-), 1.39-1.26 (m, 48H, 2 x -(GHi»), 0.87
(t, J= 6.56 Hz, 6H, 2 x -Ck); Elemental analysis: &gHg,011 requires C 74.82, H 8.04; found
C 75.13, H 7.87%.

5-Benzyloxy bis[4-(-hexadecyloxyphenyloxycarbonyl)phenylisophthalate}s.k (n = 16)

Yield: (88%); mp 100-101.5 °C; IR (nujoYmax 2922, 2852, 1737, 1749, 1595, 1510,
1461, 1377, 1276, 1247 ¢m'™H NMR (400 MHz, CDCY) &: 8.64 (t, 1H, Ar-H), 8.3 (d) = 8.72
Hz, 4H, Ar-H), 8.08 (d,J = 1.4 Hz, 2H, Ar-H), 7.49-7.43 (m, 5H, Ar-H), 7.38, J = 8.76 Hz,
4H, Ar-H), 7.12 (dJ = 9 Hz, 4H, Ar-H), 6.93 (d) = 9 Hz, 4H, Ar-H), 5.24 (s, 2H, -O-GHAr),
3.96 (t, J = 6.52 Hz, 4H, 2 x Ar-O-Cht), 1.82-1.75 (quin,J = 6.76 Hz, 4H, 2 x
Ar-O-CHp-CHy-), 1.49-1.25 (m, 52H, 2 x -(Chlsz), 0.87 (t,J = 6.52 Hz, 6H, 2 x -Ch);
Elemental analysis: gHy,0;1 requires C 76.54, H 8.08; found C 76.17, H 8.33%.
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5-Hydroxy bis[4-(n-hexadecyloxyphenyloxycarbonyl)phenylisophthalate}s.l (n = 16)

Yield: (82%); mp 167.5 °C; IR (nujolmax 3558, 2918, 2850, 1739, 1728, 1602, 1512,
1463, 1377, 1276, 1253 ¢in'H NMR (400 MHz, CDCJ)) &: 8.62 (t, 1H, Ar-H), 8.28 (d,
J=8.72 Hz, 4H, Ar-H), 7.94 (dl = 1.4 Hz, 2H, Ar-H), 7.39 (d] = 8.72 Hz, 4H, Ar-H), 7.12 (d,
J =9 Hz, 4H, Ar-H), 6.92 (dJ = 9 Hz, 4H, Ar-H), 3.96 (tJ = 6.52 Hz, 4H, 2 x Ar-O-CH),
1.80-1.76 (quin) = 6.4 Hz, 4H, 2 x Ar-O-CHCH,-), 1.39-1.26 (m, 52H, 2 x -(GHis), 0.87 (t,
J = 6.56 Hz, 6H, 2 x -CkJ; Elemental analysis: ¢ggHgsO11 requires C 75.11, H 8.2; found
C 74.67, H 8.38%.

5-Benzyloxy bis[4-(-octadecyloxyphenyloxycarbonyl)phenylisophthalate]5.k (n = 18)

Yield: 3.8 g (86%); mp 102-103 °C; IR (nujehhax 2920, 2850, 1755, 1739, 1732, 1596,
1508, 1456, 1377, 1272, 1249 tntH NMR (400 MHz, CDCJ) &: 8.64 (t, 1H, Ar-H), 8.3 (d,
J = 8.72 Hz, 4H, Ar-H), 8.08 (dJ = 1.4 Hz, 2H, Ar-H), 7.49-7.43 (m, 5H, Ar-H), 7.39, (d
J=8.76 Hz, 4H, Ar-H), 7.12 (d] = 9 Hz, 4H, Ar-H), 6.93 (dJ = 9 Hz, 4H, Ar-H), 5.24 (s, 2H,
-O-CH,-Ar), 3.96 (t,J = 6.52 Hz, 4H, 2 x Ar-O-CH), 1.82-1.75 (quinJ = 6.76 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.49-1.25 (m, 60H, 2 x -(Ghis), 0.87 (t,J = 6.52 Hz, 6H, 2 x -Ch);
C7H100011requires C 76.97, H 8.38; found C 76.58, H 8.33%.

5-Hydroxy bis[4-(n-octadecyloxyphenyloxycarbonyl)plenylisophthalate], 5.1(n = 18)

Yield: (90%); mp 160.5 °C; IR (nujol)max 3558, 2918, 2848, 2673, 1739, 1602, 1512,
1463, 1377, 1290, 1247 ¢m'H NMR (400 MHz, CDCJ)) &: 8.62 (t, 1H, Ar-H), 8.28 (d,
J=8.72 Hz, 4H, Ar-H), 7.94 (d) = 1.4 Hz, 2H, Ar-H), 7.39 (d) = 8.72 Hz, 4H, Ar-H), 7.12
(d,J = 9 Hz, 4H, Ar-H), 6.92 (dJ = 9 Hz, 4H, Ar-H), 3.96 (t) = 6.52 Hz, 4H, 2 x Ar-O-Cht),
1.80-1.76 (quin)) = 6.4 Hz, 4H, 2 x Ar-O-ChCH,-), 1.39-1.26 (m, 60H, 2 x -(Giis), 0.87
(t, J = 6.56 Hz, 6H, 2 x -Ck); Elemental analysis: /Hgq40:; requires C 75.65, H 8.52; found
C 75.8, H 8.55%.

Dimer 5.D.1 (m=5,n = 18)

This wassynthesized following a procedure described forsyrghesis of compourtli,
by using compoundS.d and5.j. Quantities:compound5.d (0.050 g, 0.115 mmol), compound
5.j (0.223 g, 0.462 mmol), DCC (0.114 g, 0.555 mmolMAP (catalytic amount) and dry

202



Chapter 5 Apolar Symmetric BC Dimers

dichloromethane (15 mL). The product was crystadi from a mixture of chloroform and
acetonitrile. Yield: 0.105 g (40%); mp 67.5 °C; (RBr) vmax 3072, 3051, 2918, 2904, 2848,
2769, 2636, 1753, 1745, 1737, 1730, 1604, 15049,14654, 1413, 1394 cln'H NMR (400
MHz, CDCk) o&: 8.62 (t, 2H, Ar-H), 8.29 (dJ = 8.3 Hz, 8H, Ar-H), 7.99 (dJ = 1.2 Hz, 4H,
Ar-H), 7.39 (d,J = 8.2 Hz, 8H, Ar-H), 7.11 (dJ = 8.1 Hz, 8H, Ar-H), 6.93 (d] = 8.7 Hz, 8H,
Ar-H), 4.19 (t,J = 6.5Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.2 Hz, 8H, 4 x Ar-O-CH), 2.4-
1.98 (quin,J = 6.1 Hz, 4H, 2 x Ar-O-CHCH,-), 1.82-1.76 (quinJ = 6.8 Hz, 8H, 4 x
Ar-O-CHx-CH,-), 1.49-1.25 (m, 122H, 4 x -(GHs + -(CHp)-), 0.87 (t,J = 6.5 Hz, 12H, 4 x
-CHj3); Elemental analysis: gsH196022 requires C 76.02, H 8.63; found C 75.74, H 8.62%.

Dimer 5.D.2 (m=6,n = 18)

This compound and other homologues of this seriesewprepared following the
procedure described for the preparation of comp&uDdL.

Yield: (45%); mp 66.5 °C; IR (KBrymax 3072, 3052, 2918, 2902, 2846, 2767, 2636,
1745, 1732, 1730, 1604, 1506, 1469, 1454, 14134 138" 'H NMR (400 MHz, CDG)) o:
8.62 (t, 2H, Ar-H), 8.28 (dJ = 8.1 Hz, 8H, Ar-H), 7.97 (dJ = 1.16 Hz, 4H, Ar-H), 7.38 (d,
J = 8.8 Hz, 8H, Ar-H), 7.11 (dJ = 8.4 Hz, 8H, Ar-H), 6.92 (dJ = 9 Hz, 8H, Ar-H), 4.16 (t,
J = 6.3Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.1 Hz, 8H, 4 x Ar-O-Cht), 1.97-1.92 (quin,
J=6.2 Hz, 4H, 2 x Ar-O-ChHCH,-), 1.82-1.76 (quin,J = 6.6 Hz, 8H, 4 x Ar-O-ChCH,-),
1.49-1.25 (m, 124H, 4 x -(Ghs- + -(CH)»-), 0.87 (t,J = 6.2 Hz, 12H, 4 x -CkJ; Elemental
analysis: G4eH19¢022requires C 76.07, H 8.65; found C 76.39, H 8.90%.

Dimer 5.D0.3 m=7,n = 18)

Yield: (42%); mp 65.5 °C; IR (KBrymax 3072, 3053, 2918, 2904, 2848, 2769, 2636,
1747, 1732, 1728, 1604, 1504, 1469, 1454, 14134 138" 'H NMR (400 MHz, CDGCJ) o:
8.62 (t, 2H, Ar-H), 8.29 (dJ = 8.4 Hz, 8H, Ar-H), 7.98 (dJ = 1.24 Hz, 4H, Ar-H), 7.39 (d,
J = 8.5 Hz, 8H, Ar-H), 7.12 (dJ = 8.4 Hz, 8H, Ar-H), 6.93 (dJ = 9 Hz, 8H, Ar-H), 4.15 (t,
J = 6.3Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.1 Hz, 8H, 4 x Ar-O-Cht), 1.92-1.85 (quin,
J = 6.4 Hz, 4H, 2 x Ar-O-ChCH,-), 1.83-1.75 (quin] = 6.1 Hz, 8H, 4 x Ar-O-CHCH,-),
1.49-1.25 (m, 126H, 4 x -(CHs + -(CH,)s-), 0.87 (t,J = 6.5 Hz, 12H, 4 x -C}J; Elemental
analysis: G47H200022requires C 76.14, H 8.68; found C 76.09, H 8.75%.
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Dimer 5.D.4 (m=8,n = 18)

Yield: (43%); mp 64.5 °C; IR (KBrymax 3071, 3052, 2920, 2904, 2850, 2769, 2636,
1745, 1737, 1730, 1604, 1504, 1469, 1454, 14134 £38"; 'H NMR (400 MHz, CDC}) &:
8.62 (t, 2H, Ar-H), 8.29 (d] = 8 Hz, 8H, Ar-H), 7.98 (d) = 1.22 Hz, 4H, Ar-H), 7.39 (d] = 8.3
Hz, 8H, Ar-H), 7.12 (d,) = 8.5 Hz, 8H, Ar-H), 6.93 (d] = 8.9 Hz, 8H, Ar-H), 4.15 (1) = 6.1
Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.3 Hz, 8H, 4 x Ar-O-Cht), 1.92-1.87 (quin) = 6.8 Hz,
4H, 2 x Ar-O-CH-CH,-), 1.82-1.76 (quinJ = 6.6 Hz, 8H, 4 x Ar-O-CKHCH,-), 1.49-1.26 (m,
128H, 4 x -(CH)15- + -(CH)s-), 0.87 (t,J = 6.1 Hz, 12H, 4 x -C}J; Elemental analysis:
CragH20022requires C 76.19, H 8.71; found C 76.93, H 8.75%.

Dimer 5.D.5 m=9,n = 18)

Yield: (40%); mp 64 °C; IR (KBrymax 3072, 3051, 2918, 2850, 2769, 2636, 1745, 1730,
1604, 1504, 1467, 1456, 1413, 1396crtH NMR (400 MHz, CDCY) &: 8.62 (t, 2H, Ar-H),
8.29 (d,J = 8.5 Hz, 8H, Ar-H), 7.98 (d] = 1.3 Hz, 4H, Ar-H), 7.39 (dJ = 8.6 Hz, 8H, Ar-H),
7.11 (d,J = 8.9 Hz, 8H, Ar-H), 6.93 (dJ = 9 Hz, 8H, Ar-H), 4.13 (tJ = 6.1 Hz, 4H, 2 x
Ar-O-CH,-), 3.96 (t,J = 6.5 Hz, 8H, 4 x Ar-O-Cht), 1.91-1.86 (quin,) = 6.4 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.82-1.75 (quinJ = 6.1 Hz, 8H, 4 x Ar-O-CHCH,-), 1.48-1.26 (m, 130H,
4 x -(CH)15 + -(CHy)s-), 0.87 (t,J = 7 Hz, 12H, 4 x -Ch); Elemental analysis: 1GgH204022
requires C 76.25, H 8.75; found C 76.65, H 8.7%.

Dimer 5.D.6 (m = 10,n = 18)

Yield: (44%); mp 64 °C; IR (KBrymax 3072, 3051, 2918, 2848, 2769, 2632, 1747, 1735,
1606, 1504, 1469, 1454, 1415, 13947criH NMR (400 MHz, CDCY) &: 8.62 (t, 2H, Ar-H),
8.29 (d,J = 8.2 Hz, 8H, Ar-H), 7.98 (d) = 1.1 Hz, 4H, Ar-H), 7.39 (d) = 8.5 Hz, 8H, Ar-H),
7.12 (d,J = 8.6 Hz, 8H, Ar-H), 6.93 (dJ = 8.4 Hz, 8H, Ar-H), 4.12 (tJ = 8 Hz, 4H, 2 x
Ar-O-CHy-), 3.96 (t,J = 6.8 Hz, 8H, 4 x Ar-O-Ch#), 1.9-1.82 (quinJ = 6.9 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.87-1.77 (quinJ = 6.5 Hz, 8H, 4 x Ar-O-CHCH,-), 1.49-1.26 (m, 132H,
4 x -(CH)15- + -(CH)e-), 0.88 (t,J = 6.2 Hz, 12H, 4 x -CkJ; Elemental analysis: 6oH20e022
requires C 76.31, H 8.78; found C 76.06, H 8.81%.
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Dimer 5.D.7 (m=11,n=18)

Yield: (43%); mp 63 °C; IR (KBrymax 3072, 3051, 2904, 2852, 2771, 2636, 1745, 1730,
1604, 1506, 1471, 1456, 1413, 1394 ctH NMR (400 MHz, CDC}) &: 8.62 (t, 2H, Ar-H),
8.29 (d,J = 8.7 Hz, 8H, Ar-H), 7.98 (d] = 1.3 Hz, 4H, Ar-H), 7.39 (d] = 8.7 Hz, 8H, Ar-H),
7.11 (d,J = 9 Hz, 8H, Ar-H), 6.93 (dJ = 9 Hz, 8H, Ar-H), 4.12 (tJ = 8 Hz, 4H, 2 x
Ar-O-CHy-), 3.95 (t,J = 6.53 Hz, 8H, 4 x Ar-O-CH), 1.9-1.82 (quinJ = 7.7 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.8-1.77 (quin,) = 6 Hz, 8H, 4 x Ar-O-ChCH,-), 1.49-1.26 (m, 134H, 4 x
-(CH2)15 + -(CH)7-), 0.87 (t,J = 6.49 Hz, 12H, 4 x -CkJ; Elemental analysis: 16H20¢022
requires C 76.36, H 8.81; found C 76.23, H 8.92%.

Dimer 5.D0.8 (m=12,n =18)

Yield: (40%); mp 63.5 °C; IR (KBrymax 3072, 3051, 2921, 2850, 2769, 2636, 1747,
1737, 1730, 1604, 1506, 1469, 1456, 1413, 1398; ¢k NMR (400 MHz, CDGJ) &: 8.62 (t,
2H, Ar-H), 8.29 (dJ = 8.65 Hz, 8H, Ar-H), 7.98 (d] = 1.03 Hz, 4H, Ar-H), 7.39 (d] = 8.67
Hz, 8H, Ar-H), 7.11 (dJ = 8.93 Hz, 8H, Ar-H), 6.93 (d] = 8.99 Hz, 8H, Ar-H), 4.12 (1 =8
Hz, 4H, 2x Ar-O-CH,-), 3.95 (t,J = 6.46 Hz, 8H, 4 x Ar-O-CH), 1.9-1.88 (quinJ = 8 Hz, 4H,
2 x Ar-O-CH-CH,-), 1.82-1.75 (quinJ = 6.84 Hz, 8H, 4 x Ar-O-CHCH,-), 1.42-1.26 (m,
136H, 4 x -(CH)15- + -(CH)g-), 0.89 (t,J = 6.42 Hz, 12H, 4 x -C§J; Elemental analysis:
Cis2H210022requires C 76.41, H 8.85; found C 76, H 8.45%.

Dimer 5.0.9 m=9,n=11)

Yield: (45%); mp 124.5 °C; IR (KBrymax 3072, 3051, 2922, 2850, 2769, 2636, 1745,
1735, 1730, 1604, 1506, 1469, 1456, 1413, 13986; ¢chh NMR (400 MHz, CDC)) &: 8.61 (t,
2H, Ar-H), 8.29 (dJ = 8.7 Hz, 8H, Ar-H), 7.98 (d] = 1.2 Hz, 4H, Ar-H), 7.39 (d] = 8.58 Hz,
8H, Ar-H), 7.12 (d,J = 8.99 Hz, 8H, Ar-H), 6.93 (d] = 9 Hz, 8H, Ar-H), 4.13 (tJ = 6.2Hz,
4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.5 Hz, 8H, 4 x Ar-O-CHt), 1.91-1.86 (quinJ = 7.05 Hz, 4H,
2 x Ar-O-CH-CH,-), 1.83-1.76 (quinJ = 6.5 Hz, 8H, 4 x Ar-O-CKHCH,-), 1.48-1.27 (m, 74H,
4 x -(CHy)s- + -(CH)s-), 0.88 (t,J = 6.5 Hz, 12H, 4 x -C}J; Elemental analysis: 1GiH14¢027
requires C 74.36, H 7.62; found C 74.15, H 7.72%.
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Dimer 5.D0.10 n=9,n=12)

Yield: (40%); mp 112 °C; IR (KBrymax 3072, 3051, 2918, 2848, 2772, 2636, 1745,
1737, 1728, 1606, 1504, 1469, 1456, 1413, 1398; ¢hh NMR (400 MHz, CDCJ) &: 8.61 (t,
2H, Ar-H), 8.29 (d,J = 8.6 Hz, 8H, Ar-H), 7.98 (d]=1.4 Hz, 4H, Ar-H), 7.39 (d] = 8.6 Hz, 8H,
Ar-H), 7.12 (d,J = 9 Hz, 8H, Ar-H), 6.93 (dJ = 9.03 Hz, 8H, Ar-H), 4.13 (] = 6 Hz, 4H, 2 x
Ar-O-CHy-), 3.96 (t,J = 6.5 Hz, 8H, 4 x Ar-O-Cht), 1.91-1.86 (quinJ = 7.3 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.82-1.75 (quinj = 7.1 Hz, 8H, 4 x Ar-O-ChCH,-), 1.48-1.26 (m, 82H, 4 x
-(CHp)g- + -(CH)s-), 0.88 (t,J = 6.36 Hz, 12H, 4 x -CkJ; Elemental analysis: 1gsH15¢022
requires C 74.67, H 7.81; found C 74.36, H 7.81%.

Dimer 5.D.11 fn=9,n = 13)

Yield: (43%); mp 108 °C; IR (KBrymax 3072, 3051, 2920, 2906, 2848, 2769, 2636,
1747, 1735, 1730, 1604, 1506, 1469, 1456, 14134 138" 'H NMR (400 MHz, CDG)) o:
8.62 (t, 2H, Ar-H), 8.29 (dJ = 8.68 Hz, 8H, Ar-H), 7.98 (d] = 1.3 Hz, 4H, Ar-H), 7.39 (d,
J = 8.7 Hz, 8H, Ar-H), 7.11 (dJ = 6.9 Hz, 8H, Ar-H), 6.93 (dJ = 9 Hz, 8H, Ar-H), 4.13 (t,
J=6.1Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.5 Hz, 8H, 4 x Ar-O-Cht), 1.91-1.85 (quin,
J=6.2 Hz, 4H, 2 x Ar-O-ChHCH,-), 1.83-1.75 (quin,J = 6.2 Hz, 8H, 4 x Ar-O-ChCH,-),
1.48-1.26 (m, 90H, 4 x -(Chio- + -(CH)s-), 0.88 (t,J = 6.7 Hz, 12H, 4x-Ch); Elemental
analysis: GydH164022requires C 74.97, H 7.99; found C 74.78, H 8.33%.

Dimer 5.D.12 fn = 9,n = 14)

Yield: (41%); mp 105.5 °C; IR (KBrymax 3072, 3052, 2918, 2904, 2852, 2769, 2636,
1745, 1737, 1730, 1604, 1504, 1467, 1454, 14134 138" 'H NMR (400 MHz, CDGCJ) o:
8.61 (t, 2H, Ar-H), 8.29 (dJ = 8.65 Hz, 8H, Ar-H), 7.98 (d] = 1.24 Hz, 4H, Ar-H), 7.39 (d,
J= 8.6 Hz, 8H, Ar-H), 7.11 (d) = 8.99 Hz, 8H, Ar-H), 6.93 (d] = 9 Hz, 8H, Ar-H), 4.13 (t,
J=6.6Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.52 Hz, 8H, 4 x Ar-O-CH), 1.91-1.86 (quin,
J = 6.82 Hz, 4H, 2 x Ar-O-CHCH,-), 1.82-1.75 (quinJ = 6.56 Hz, 8H, 4 x Ar-O-CHCH,-),
1.48-1.26 (m, 98H, 4 x -(Cht1- + -(CHp)s-), 0.88 (t,J = 7.12 Hz, 12H, 4 x -CfJ; Elemental
analysis: Gs3H17:022requires C 75.25, H 8.16; found C 74.88, H 8.17%.
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Dimer 5.D.13 fn=9,n = 15)

Yield: (44%); mp 50.5 °C; IR (KBrYmax 3072, 3051, 2918, 2848, 2771, 2637, 1747,
1737, 1730, 1606, 1504, 1469, 1454, 1396 ct NMR (400 MHz, CDCJ) &: 8.61 (t, 2H,
Ar-H), 8.29 (d,J = 8.8 Hz, 8H, Ar-H), 7.98 (dJ = 1.2 Hz, 4H, Ar-H), 7.39 (d] = 8.5 Hz, 8H,
Ar-H), 7.12 (d,J = 8.78 Hz, 8H, Ar-H), 6.93 (d] = 8.9 Hz, 8H, Ar-H), 4.13 (1) = 6.4Hz, 4H,
2 x Ar-O-CH>-), 3.96 (t,J=6.42 Hz, 8H, 4 x Ar-O-CH), 1.91-1.85 (quinJ = 6.78 Hz, 4H, 2 x
Ar-O-CH,-CH,-), 1.83-1.76 (quin,]J = 6.6 Hz, 8H, 4 x Ar-O-CHCH,-), 1.49-1.26 (m, 106H,
4 x -(CH)12- + -(CHy)s-), 0.86 (t,J = 7.05 Hz, 12H, 4 x -CkJ; Elemental analysis: gH180022
requires C 75.53, H 8.32; found C 75.8, H 8.72%.

Dimer 5.D.14 fn =9,n = 16)

Yield: (42%); mp 56.5 °C; IR (KBrymax 3072, 3051, 2918, 2904, 2852, 2769, 2638,
1745, 1735, 1730, 1606, 1506, 1469, 1454, 14136 138" 'H NMR (400 MHz, CDG)) o:
8.61 (t, 2H, Ar-H), 8.29 (dJ = 8.7 Hz, 8H, Ar-H), 7.98 (dJ = 1.12 Hz, 4H, Ar-H), 7.39 (d,
J = 8.3 Hz, 8H, Ar-H), 7.12 (dJ = 8.7 Hz, 8H, Ar-H), 6.93 (dJ = 9 Hz, 8H, Ar-H), 4.13 (t,
J=6.1Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.2 Hz, 8H, 4 x Ar-O-Cht), 1.91-1.86 (quin,
J = 6.9 Hz, 4H, 2 x Ar-O-ChHCH,-), 1.84-1.76 (quinJ = 6.4 Hz, 8H, 4 x Ar-O-ChCH,-),
1.47-1.26 (m, 114H, 4 x (G + -(CHp)s-), 0.88 (t,J = 7 Hz, 12H, 4 x -Ck); Elemental
analysis: G41H188022requires C 75.77, H 8.47; found C 75.62, H 8.59%.

Dimer 5.D.15 fn = 12,n = 11)

Yield: (43%): mp 75.3 °C: IR (KBrVmax 3072, 3053, 2922, 2904, 2852, 2769, 2636,
1743, 1735, 1730, 1604, 1506, 1469, 1456, 14134 138" 'H NMR (400 MHz, CDGCJ) o:
8.61 (t, 2H, Ar-H), 8.29 (dJ = 8.56 Hz, 8H, Ar-H), 7.98 (d) = 1.3 Hz, 4H, Ar-H), 7.39 (d,
J=8.7 Hz, 8H, Ar-H), 7.11 (d] = 8.97 Hz, 8H, Ar-H), 6.93 (d] = 8.95 Hz, 8H, Ar-H), 4.12 (t,
J=6.8Hz, 4H, 2 x Ar-O-CH-), 3.95 (t,J= 6.6 Hz, 8H, 4 x Ar-O-CH), 1.9-1.83 (quinJ = 8.4
Hz, 4H, 2 x Ar-O-CH-CH,-), 1.82-1.75 (quinJ = 6.54 Hz, 8H, 4 x Ar-O-CKHCH,-), 1.42-1.26
(m, 80H, 4 x -(CH)g- + -(CHp)s-), 0.89 (t,J = 6.96 Hz, 12H, 4 x -Ck); Elemental analysis:
Ci24H15402;requires C 74.58, H 7.76; found C 74.53, H 8.09%.
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Dimer 5.D.16 fn=12,n=12)

Yield: (40%): mp 65.3 °C: IR (KBrVmax 3072, 3051, 2918, 2904, 2848, 2769, 2636,
1747, 1737, 1730, 1606, 1504, 1469, 1456, 14136 138" ‘H NMR (400 MHz, CDCJ) o:
8.61 (t, 2H, Ar-H), 8.29 (dJ = 8.65 Hz, 8H, Ar-H), 7.98 (d) = 1.2 Hz, 4H, Ar-H), 7.39 (d,
J = 8.67 Hz, 8H, Ar-H), 7.12 (d] = 8.93 Hz, 8H, Ar-H), 6.93 (d] = 9 Hz, 8H, Ar-H), 4.12 (t,
J=6.2Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.5 Hz, 8H, 4 x Ar-O-CH), 1.9-1.83 (quinJ = 8.2
Hz, 4H, 2 x Ar-O-CH-CH,-), 1.82-1.75 (quinJ = 6.84 Hz, 8H, 4 x Ar-O-CKHCH,-), 1.42-1.26
(m, 88H, 4 x -(CH)o- + -(CHp)s-), 0.88 (t,J = 7.06 Hz, 12H, 4 x -Ck); Elemental analysis:
CiogH162022requires C 74.90, H 7.94; found C 74.87, H 8.11%.

Dimer 5.D.17 fn=12,n = 13)

Yield: (40%); mp 45.5 °C; IR (KBrymax 3072, 3053, 2918, 2906, 2848, 2769, 2636,
1745, 1732, 1730, 1606, 1504, 1469, 1456, 14134 £38"; 'H NMR (400 MHz, CDC})) &:
8.61 (t, 2H, Ar-H), 8.29 (dJ = 8.5 Hz, 8H, Ar-H), 7.98 (dJ = 1.2 Hz, 4H, Ar-H), 7.39 (d,
J = 8.3 Hz, 8H, Ar-H), 7.12 (d) = 9 Hz, 8H, Ar-H), 6.93 (dJ = 8.9 Hz, 8H, Ar-H), 4.12 (t,
J=6.3Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.9 Hz, 8H, 4 x Ar-O-Cht), 1.9-1.83 (quinJ = 7.1
Hz, 4H, 2 x Ar-O-CH-CH>-), 1.82-1.75 (quinJ = 6.8 Hz, 8H, 4 x Ar-O-CKHCH,-), 1.42-1.26
(m, 96H, 4 x -(CH)10- + -(CH)s-), 0.88 (t,J = 7 Hz, 12H, 4 x -Ch); Elemental analysis:
CisH17022requires C 75.19, H 8.11; found C 75.49, H 8.41%.

Dimer 5.D.18 fn = 12,n = 14)

Yield: (42%); mp 44.5 °C; IR (KBrymax 3071, 3053, 2918, 2906, 2848, 2769, 2636,
1745, 1732, 1730, 1604, 1506, 1469, 1454, 14134 138" 'H NMR (400 MHz, CDGCJ) o:
8.61 (t, 2H, Ar-H), 8.29 (dJ = 8.52 Hz, 8H, Ar-H), 7.98 (d) = 1.2 Hz, 4H, Ar-H), 7.39 (d,
J=8.56 Hz, 8H, Ar-H), 7.11 (d] = 8.88 Hz, 8H, Ar-H), 6.93 (d] = 8.75 Hz, 8H, Ar-H), 4.12
(t, J=8.1Hz, 4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.6 Hz, 8H, 4 x Ar-O-CH), 1.9-1.83 (quin,
J = 8.3 Hz, 4H, 2 x Ar-O-CHCH,-), 1.82-1.75 (quinJ = 6.84 Hz, 8H, 4 x Ar-O-CHCH,-),
1.41-1.27 (m, 104H, 4 x -(Ghl1- + -(CHy)s-), 0.88 (t,J = 6.12 Hz, 12H, 4 x -Cj); Elemental
analysis: GzgH178022requires C 75.45, H 8.28; found C 75.07, H 8.11%.
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Dimer 5.D.19 fn = 12,n = 15)

Yield: (44%); mp 52.5 °C; IR (KBrymax 3072, 3053, 2918, 2850, 2769, 2637, 1742,
1737, 1732, 1604, 1506, 1469, 1456, 1413, 1394; ¢kt NMR (400 MHz, CDCJ) &: 8.61 (t,
2H, Ar-H), 8.29 (dJ = 8.4 Hz, 8H, Ar-H), 7.98 (d] = 1.2 Hz, 4H, Ar-H), 7.38 (d] = 8.7 Hz,
8H, Ar-H), 7.12 (dJ = 8.98 Hz, 8H, Ar-H), 6.93 (d] = 9.1 Hz, 8H, Ar-H), 4.12 (J = 6.1Hz,
4H, 2 x Ar-O-CH-), 3.96 (t,J = 6.45 Hz, 8H, 4 x Ar-O-CH), 1.9-1.83 (quinJ = 8.2 Hz, 4H,
2 x Ar-O-CH-CH,-), 1.82-1.76 (quinJ = 6.86 Hz, 8H, 4 x Ar-O-CHCH,-), 1.4-1.26 (m,
112H, 4 x -(CH)1- + -(CHp)g), 0.88 (t,J = 6.2 Hz, 12H, 4 x -CkJ; Elemental analysis:
Cira0H186022requires C 75.71, H 8.43; found C 75.37, H 8.43%.

Dimer 5.D.20 fn = 12,n = 16)

Yield: (45%); mp 54.5 °C; IR (KBrymax 3072, 3051, 2918, 2906, 2848, 2771, 2636,
1747, 1737, 1732, 1604, 1506, 1469, 1456, 14134 138" 'H NMR (400 MHz, CDG)) o:
8.62 (t, 2H, Ar-H), 8.29 (dJ = 8.7 Hz, 8H, Ar-H), 7.98 (dJ = 1.2 Hz, 4H, Ar-H), 7.39 (d,
J=8.7 Hz, 8H, Ar-H), 7.12 (d] = 8.96 Hz, 8H, Ar-H), 6.93 (d] = 9 Hz, 8H, Ar-H), 4.12 (t,
J=6.4Hz, 4H, 2 x Ar-O-CH-), 3.95 (t,J = 6.48 Hz, 8H, 4 x Ar-O-CH), 1.89-1.83 (quin,
J = 8.4 Hz, 4H, 2 x Ar-O-CHCH,-), 1.82-1.76 (quin] = 8.1 Hz, 8H, 4 x Ar-O-CHCH,-),
1.42-1.26 (m, 120H, 4 x -(Giiz + -(CHy)s-), 0.88 (t,J = 6.4 Hz, 12H, 4 x -C}J; Elemental
analysis: G44H104022requires C 75.96, H 8.57; found C 75.6, H 8.54%.

Dimer 5.D.21 fn = 6,n = 18)
Yield: (50%); mp 65.5 °C; IR (KBrymax 2922, 2850, 1753, 1745, 1735, 1604, 1504,

1467, 1394 cit;, *H NMR (400 MHz, CDGJ) &: 8.9 (t, 2H, Ar-H), 8.30 (dJ = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-CHht), 2.65 (t,

J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 128H, 4 x -(GHs + -(CH)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: GsgH198024requires C 75.29, H 8.44; found C 74.9, H 8.79%.

Dimer 5.D.22 fn=7,n = 18)
Yield: (55%); mp 65.5 °C; IR (KB¥max 2922, 2850, 1739, 1735, 1602, 1508, 1465,
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1377, 1271 ci;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.30 (dJ = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-CHt), 2.65 (t,
J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quin,) = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 130H, 4 x -(GHs + -(CH)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: GagH200024requires C 75.35, H 8.47; found C 75.02, H 8.7%.

Dimer 5.D.23 fn =8,n = 18)
Yield: (52%); mp 65.5 °C; IR (KBrymax 2922, 2852, 1753, 1739, 1602, 1508, 1456,

1377, 1271 ci;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.30 (dJ = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (d) = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-CH), 2.65 (t,
J=6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.80-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 132H, 4 x -(CHs + -(CH)e-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: GsoH202024requires C 75.41, H 8.51; found C 75.58, H 8.76%.

Dimer 5.D.24 fn = 9,n = 18)
Yield: (53%); mp 65.5 °C; IR (KBrymax 3072, 2922, 2852, 1755, 1739, 1602, 1508,

1463, 1377, 1271 ¢ *H NMR (400 MHz, CDC}) &: 8.9 (t, 2H, Ar-H), 8.30 (dJ = 8.6 Hz,
8H, Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (d) = 8.64 Hz, 8H, Ar-H), 7.12 (d] = 8.96
Hz, 8H, Ar-H), 6.93 (dJ = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Ch), 2.65 (t,

J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.80-1.77 (quin) = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 126H, 4 x -(GH4+ + -(CH)7-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: GsiH204024requires C 75.47, H 8.54; found C 75.66, H 8.81%.

Dimer 5.D.25 fn = 10,n = 18)

Yield: (51%); mp 63 °C; IR (KBrymax 2920, 2850, 1739, 1735, 1604, 1508, 1467, 1394,
1271 cn; *H NMR (400 MHz, CDGY) &: 8.9 (t, 2H, Ar-H), 8.30 (dJ = 8.6 Hz, 8H, Ar-H), 8.21
(d,J = 1.4 Hz, 4H, Ar-H), 7.39 (d] = 8.64 Hz, 8H, Ar-H), 7.12 (dl = 8.96 Hz, 8H, Ar-H), 6.93
(d,J = 9 Hz, 8H, Ar-H), 3.96 (t) = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,J = 6.52 Hz, 4H, 2 x
Ar-OCO-CH>-), 1.80-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CKHCH,-), 1.45-1.26 (m, 136H,
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4 x -(CH)15- + -(CH)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ch); Elemental analysis: 63H206024
requires C 75.53, H 8.58; found C 75.17, H 9.02%.

Dimer 5.D.26 fn = 11,n = 18)

Yield: (53%); mp 63 °C; IR (KBrymax 2922, 2852, 1753, 1741, 1602, 1508, 1461, 1377,
1271 cn; *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H, Ar-H), 8.21
(d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz, 8H, Ar-H),
6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-CH), 2.65 (t,J= 6.52 Hz, 4H,
2 x Ar-OCO-CH-), 1.8-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CKCH,-), 1.45-1.26 (m, 138H,
4 x -(CH)15- + -(CH)g-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Cb); Elemental analysis: 68H208024
requires C 75.58, H 8.61; found C 75.93, H 8.86%.

Dimer 5.D.27 fn = 12,n = 18)
Yield: (52%); mp 108.5 °C; IR (KBYmax 2922, 2850, 1753, 1739, 1604, 1508, 1465,

1377, 1271 c; *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,
J=6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 140H, 4 x -(CHs + -(CHp)10-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: Gs4H210024requires C 75.64, H 8.64; found C 75.25, H 8.9%.

Dimer 5.D.28 fn = 14,n = 18)
Yield: (45%); mp 101.5 °C; IR (KB¥max 2922, 2850, 1753, 1739, 1604, 1508, 1465,

1377, 1271 ci;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (d,) = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-CH), 2.65 (t,

J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quin,) = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 144H, 4 x (G5 + -(CHp)12-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ch); Elemental
analysis: GsgH214024requires C 75.76, H 8.71; found C 75.65, H 8.68%.
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Dimer 5.D.29 fn=7,n = 10)
Yield: (50%); mp 141.5 °C; IR (KBrymax 2923, 2852, 1755, 1753, 1732, 1604, 1510,

1461, 1377, 1271cih *H NMR (400 MHz, CDC}) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (d) = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,

J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quin,J = 6.64 Hz, 8H, 4 x Ar-O-CKHCH,-),
1.45-1.26 (m, 66H, 4 x -(Ch- + -(CH,)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: Gi17/H136024requires C 72.95, H 7.1; found C 72.56, H 6.99%.

Dimer 5.D0.30 fn=7,n = 11)

Yield: (48%); mp 121.5 °C; IR (KBr¥max 2923, 2852, 1755, 1753, 1735, 1733, 1604,
1508, 1463, 1377, 1271 ém'H NMR (400 MHz, CDC}) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6
Hz, 8H, Ar-H), 8.21 (dJ = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d,
J=8.96 Hz, 8H, Ar-H), 6.93 (d] = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht),
2.65 (t,J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quin,J = 6.64 Hz, 8H, 4 x
Ar-O-CH,-CH,-), 1.45-1.26 (m, 74H, 4 x -(Ghk- + -(CHy)s-), 0.87 (1, = 6.4 Hz, 12H, 4 x
-CH3); Elemental analysis: &1H144024requires C 73.31, H 7.31; found C 73.12, H 7.5%.

Dimer 5.D0.31 fn=7,n=12)
Yield: (52%); mp 120.5 °C; IR (KBymax 2922, 2852, 1755, 1732, 1604, 1508, 1456,

1377, 1271 ci;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ) = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (d) = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,
J=6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.80-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 82H, 4 x -(Chh- + -(CH,)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: GpsHis2024requires C 73.65, H 7.51; found C 73.58, H 7.74%.

Dimer 5.D0.32 fn=7,n = 13)

Yield: (48%); mp 111 °C; IR (KBrymax 2922, 2852, 1753, 1737, 1606, 1508, 1456,
1377, 1271 c; *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
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8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,
J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 90H, 4 x -(Chis- + -(CHp)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ch); Elemental
analysis: GyoH160024requires C 73.97, H 7.69; found C 74.03, H 7.96%.

Dimer 5.D0.33 fn=7,n = 14)
Yield: (65%); mp 112 °C; IR (KBrymax 2922, 2852, 1755, 1735, 1604, 1508, 1456,

1377, 1271 ci;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (d,) = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-CH), 2.65 (t,

J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quin,) = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 98H, 4 x -(Chls- + -(CH)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ch); Elemental
analysis: GsaH168024requires C 74.27, H 7.87; found C 74.14, H 8.07%.

Dimer 5.D0.34 fn=7,n = 15)

Yield: (50%); mp 55 °C; IR (KBVmax 2922, 2852, 1747, 1735, 1604, 1508, 1456, 1377,
1271 cnm; *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H, Ar-H), 8.21
(d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.66 Hz, 8H, Ar-H), 7.12 (dJ = 8.96 Hz, 8H, Ar-H),
6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,J = 6.52 Hz, 4H,
2 x Ar-OCO-CH-), 1.8-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-), 1.45-1.26 (m, 106H,
4 x -(CH)12- + -(CHy)s-), 0.87 (t,J = 6.24 Hz, 12H, 4 x -C}J; Elemental analysis: 1@H17¢024
requires C 74.56, H 8.03; found C 75, H 8.37%.

Dimer 5.D0.35 M =7,n=16)

Yield: (51%); mp 59 °C; IR (KBrYmax 2922, 2852, 1753, 1741, 1604, 1508, 1456, 1377,
1271 cn'; *H NMR (400 MHz, CD()) o: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H, Ar-H), 8.21
(d, J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz, 8H, Ar-H),
6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-CH), 2.65 (t,J= 6.52 Hz, 4H,
2 x Ar-OCO-CH-), 1.8-1.77 (quin) = 6.64 Hz, 8H, 4 x Ar-O-ChCH,-), 1.45-1.26 (m, 114H,
4 x -(CH)15- + -(CH,)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ch); Elemental analysis: iH184024
requires C 74.84, H 8.19; found C 74.71, H 8.31%.
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Dimer 5.D.36 fn = 10,n = 10)

Yield: (50%); mp 86 °C; IR (KBrymax 2923, 2852, 1749, 1755, 1732, 604, 1510, 1461,
1377, 1271 cit;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (d,J) = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (dJ = 8.96 Hz,
8H, Ar-H), 6.93 (dJ = 9 Hz, 8H, Ar-H), 3.96 (t) = 6.52 Hz, 8H, 4 x Ar-O-Ch), 2.65 (t,J =
6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-), 1.45-
1.26 (m, 72H, 4 x -(Ch);- + -(CH)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ch); Elemental analysis:
Ci20H142024requires C 73.22, H 7.26; found C 72.93, H 7.52%.

Dimer 5.D.37 fn = 10,n = 11)

Yield: (52%); mp 84 °C; IR (KBrymax 2922, 2852, 1753, 1739, 1604, 1508, 1456, 1377,
1272 cnt; *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H, Ar-H), 8.21
(d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz, 8H, Ar-H),
6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,J = 6.52 Hz, 4H,
2 x Ar-OCO-CH-), 1.8-1.77 (quinJ = 6.64 Hz, 8H, 4 x Ar-O-ChCH,-), 1.45-1.26 (m, 80H, 4
X -(CHy)s- + -(CHp)g-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ch); Elemental analysis: ©4H150024
requires C 73.57, H 7.46; found C 73.18, H 7.55%.

Dimer 5.D.38 fn = 10,n = 12)
Yield: (48%); mp 86 °C; IR (KBrymax 2922, 2852, 1755, 1739, 1737, 1604, 1508, 1456,

1377, 1271 ci;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ) = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (d) = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,

8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,

J = 6.52 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quin,J = 6.64 Hz, 8H, 4 x Ar-O-CKHCH,-),
1.45-1.26 (m, 88H, 4 x -(Chh- + -(CHp)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: GpgHis¢024requires C 73.88, H 7.65; found C 73.51, H 7.70%.

Dimer 5.D.39 fn = 10,n = 13)

Yield: (46%); mp 84.5 °C; IR (KBrymax 2922, 2852, 1755, 1732, 1604, 1508, 1456,
1377, 1271 cit, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.62 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz,
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8H, Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.56 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,
J = 6.54 Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quinJ = 6.66 Hz, 8H, 4 x Ar-O-CHCH,-),
1.45-1.26 (m, 96H, 4 x -(Chio + -(CHy)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Ck); Elemental
analysis: GsHie6024requires C 74.2, H 7.82; found C 74.26, H 8.04%.

Dimer 5.D.40 fn = 10,n = 14)

Yield: (52%); mp 82.5 °C; IR (KBrVmax 2922, 2852, 1755, 1739, 1604, 1508, 1463,
1377, 1271 cit;, *H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (d,) = 8.6 Hz, 8H,
Ar-H), 8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.6 Hz, 8H, Ar-H), 7.12 (d] = 8.96 Hz, 8H,
Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.52 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,J = 6.52
Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quin,) = 6.64 Hz, 8H, 4 x Ar-O-CHCH,-), 1.45-1.26
(m, 104H, 4 x -(Chd11- + -(CH)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Chk); Elemental analysis:
Ci3eH174024requires C 74.49, H 7.99; found C 74.4, H 8.28%.

Dimer 5.D.41 fn = 10,n = 15)

Yield: (48%); mp 53 °C; IR (KBrymax 2922, 2852, 1747, 1735, 1602, 1508, 1460, 1377,
1271 cmi; 'H NMR (400 MHz, CDCJ) &: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.62 Hz, 8H, Ar-H),
8.21 (d,J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.62 Hz, 8H, Ar-H), 7.12 (d) = 8.88 Hz, 8H,
Ar-H), 6.93 (d,J = 9 Hz, 8H, Ar-H), 3.96 (tJ = 6.56 Hz, 8H, 4 x Ar-O-Cht), 2.65 (t,J = 6.52
Hz, 4H, 2 x Ar-OCO-CH), 1.8-1.77 (quinJ = 6.66 Hz, 8H, 4 x Ar-O-CKHCH,-), 1.45-1.26
(m, 112H, 4 x -(Ch)12- + -(CH,)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -Chk); Elemental analysis:
CiradH182024requUires C 74.77, H 8.14; found C 75.02, H 8.21%.

Dimer 5.D.42 fn = 10,n = 16)

Yield: (50%); mp 58 °C; IR (KBr¥max 2922, 2852, 1751, 1735, 1602, 1508, 1460, 1377,
1271 cn'; *H NMR (400 MHz, CD()) o: 8.9 (t, 2H, Ar-H), 8.3 (dJ = 8.6 Hz, 8H, Ar-H), 8.21
(d, J = 1.4 Hz, 4H, Ar-H), 7.39 (dJ = 8.64 Hz, 8H, Ar-H), 7.12 (d) = 8.96 Hz, 8H, Ar-H),
6.93 (d,J=9 Hz, 8H, Ar-H), 3.96 (t) = 6.52 Hz, 8H, 4 x Ar-O-CH), 2.65 (t,J = 6.52 Hz, 4H,
2 x Ar-OCO-CH-), 1.8-1.77 (quiny = 6.62 Hz, 8H, 4 x Ar-O-CHCH,-), 1.45-1.26 (m, 120H,
4 x -(CH)15- + -(CH)s-), 0.87 (t,J = 6.4 Hz, 12H, 4 x -CkJ; Elemental analysis: 1GusH190024
requires C 75.04, H 8.30; found C 75.24, H 8.51%.
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