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Highly Conjugated Molecules from Dibromonaphthyl Derivatives

And 4-Vinylpyridine or 4-Acetoxystyrene by Heck Reaction

Palladium catalyzed coupling for 1,6- and 2,6-dibromonaphthyl derivatives with
4-vinylpyridine or 4-acetoxystyrene underwent mono- and Dbis-arylvinylation
dependent on the choice of reaction conditions. For the 1,6-dibromoarenes, the
monoarylvinylated derivative, shown to occur at position-6, was the sole product in
the presence of (o-tol),P/Et;N, and the bisarylvinylated derivative was the major
product and accompanied by a minor product, arylvinylated at position-6 and reduced
at position-1, in the presence of (o-tol),P/Et;N/MeCN. For the 2,6-dibromoarenes,
the bisarylvinylated derivative was the sole product in the presence of either Ph,P or
(o-tol),P, provided with a small volume of Et,N/MeCN solvent, and the mono-
arylvinylated derivative was the major product with larger solvent volume and higher
haloarene ratio. Fluorescence intensities of 2,6-bisarylvinylated products were two
to three orders of magnitude higher than that of stilbene. Nematic phases, at relative
high temperatures, were observed for some of the rod-like molecules. Shown by 'H
NMR study that, at the photostationary state of isomerization, smaller fractions of cis-
form were obtained for molecules exhibited larger fluorescence quantum yields. The
results present here are beneficial to the pursuit of nonlinear optical materials,

fluorescent mesogens, photo- and electro-active materials.
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Phenacyl Ester Liquid Crystals

Mesophase behaviors of rod-like molecules with phenacyl ester were studied. Series I,
namely the 4'-(alkanoyloxyacetoyl)phenyl 4-alkyloxybenzoate(C,OAPC,), C,OAPC (n=1,4.8
and 10) : exhibiting enantiotropic nematic (N} phase for n=1 and 4, monotropic smectic A (S,)
phase for n=1, enantiotropic S, for n=4,8 and 10 ; while C,OAPC, (n=1~14) : showing
enantiotropic N for n=1 and 2, enantiotropic S, for n=1~14, enantiotropic smectic C (S¢)
phase for n=6~14, monotropic smectic E (Sg) phase for n=3~14 ; while C,,0APC, (n=1~12) *
presenting enantiotropic S, for n=1~9, enantiotropic S for n=6~12, monotropic Sy for n=3
and 4, and enantiotropic Sg for n=5~12. The melting points were about 65~75°C, clearing
points were about 110~130°C, and the temperature ranges of mesophase for this series were
about 30~50C.

Series 11 ,namely the a , @ -bis[4-(4- alkyloxybenzoyloxy)benzoylmethylene]
alkanedioate (C,OAPC,DAPOC,), C;,OAPC DAPOC; (n=3~13) : exhibiting enantiotropic N
for n=3~9, enantioyropic S, for n=4 and n=6~13, monotropic S, for n=5, and monotropic S¢
for =9 : while C,0APC . DAPOC,, (n=4~12 and 14) : showing enantiotropic N for n=9~11,
enantiotropic S, for n=11,12 and 14, enantiotropic S for n=4~10,12 and 14, and monotropic
smectic X (Sy) phase for n=9 ; while C,OAPC,DAPOC (m=1~10 and 12) @ All eleven
members presented enantiotropic N, enantiotropic S, for m=4~9, monotropic S for m=4,
enantiotropic S¢ for m=5~10 and 12, and enantiotropic Sy for m=9,10 and 12 ; while
C,0APC,D-APOC ,(n=8 and 12) : exhibiting enantiotropic S, and monotropic S; for n=8 and
12, and enantiotropic N for n=8. The melting points were about 120~1607C, clearing points
were about 140~200°C, and the temperature ranges of mesophase for this series were about
10~40°C . The crystal structure of @ , @ -bis[4-bromobenzylmethylene]octanedioate was
confirmed by X-ray single diffraction measurements. The dihedral angle between the best
least-square planes of {(C=0)-C-O- group and —C-O~(C=0)- group is 79.0°. Tt exhibited a net
dipole moment, thus it maybe a reason which acetyl group ester as linking group represents
the higher temperature ranges of mesophase than ether or ester one. '"H-NMR spectrum of
phenacyl ester (8 ,ppm) : 5.35 (2H,s,-CO-CH,-0-CO-). IR spectrum of phenacyl ester, cm™ :
1735 (-CO-0-), near 1701 (-CO-CH,-).

The temperatures of cleaning points of series I and series Il show a odd-even effect
with even members have the higher than the odd members, varing the length of the spacer
were more pronounced then varing the length of terminal chain. We assume the spacer exists
in an all trans conformation. Thus for even membered spacers the two mesogenic moieties are
almost parallel whereas for odd membered spacers they are bend.
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