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Synthesis and properties of highly ordered molecular assembly
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A highly ordered assembly of pyrrole and porphyrins have been studied in order to creat a
new electronic and optical materials based on these compounds. The reaction of nitroalkenes with
ethy! isocyanoacelate gave the a-free pyrroles with various substituents. The similar reaction of
aromatic nitro compounds gave the pyrrole with various aromatics. Thus, a variety of pyrroles
have been prepared starting from nitro compounds, These pyrroles were converied into poly-
pyrroles by anodic oxidation or porphyrins via 2-hydroxymethylpyrroles.

The polypyrrole fused with the aromatic ring showed high electrical conductivity (=4
Scm ™). The doped state of them was stable and showed strong ESR spectra (g=2.002). The fast
scan CV showed that the cation radicals of these pyrroles are highly stabilized by the aromatic
ring.

Aggregation properties of various porphyrins have been studied. The porphyrins with donor
(DY and acceptor (A) aggregated in solution by inducing charge polarization. The porphyrins with
sugar moieties also aggregated through hydrogen bonding. The linear porphyrin dimers connect-
ed with phenylenevinylene unit was prepared vig Remberg-Backlund reaction. The interaction of
porphyrins in these system was invesitigated by using absorption spectra, NMR and ESR.

MEBE®

W DRIGD & BT 2 RmEER Ofi
i, SECET L cATRICE ORHENS 5,
LSRR 2SR 2 i id, T oddk
OERANEEREAMSTROMEE LU OE L1
BT T B C ENEETH B, TOTH
WRTRERRICEVTHYL, & R, s
B EOBESHEMERE- TWAMETH B, &
o—iBEUHENLT ¢ ) rERIC L oEEEERY
OABIRFEOELZIT . SHFHRE - ETEEE
MEdiabb, EHEEE ERIBREE T
Wik, IR EEMEL, v bl

Fow v AT E ORI o-SCE HEc PUT
OERTHEEEMBL Foo (1) ¥ — B LUH
W7 1) v OFREME RS L U OBERIL
S Q) Fo—VBLURLT ¢ ) v EEED
ARk HbE, YEoRE 3) T EEEEME
DAY & BHEEHE
AEOENERE I E LD TRRT 3,
R ZE s

1. =hoitEEERALEED—IL, LU

AU ¢ U OERE LUZOES{ RIS
Fo—0&EEE LT E T Knorr K
BTihEsNEL LT IvEr b+ v EORER

—259—



At m?

_4%T§%_ WEE. BiEHER
N n

H

! q?
al R? R
A R HRHE, M EE, AL
= —— Bk
Oy N ziﬁsﬂﬂ:i#élﬁ
H R
LEYE
"' Rt
0 g .
7 R
MNH HN
RHIVIEH:
N HN
By i R?
R? g
£1 X)) TERTEA-Co— A2 9)
Rt R R! ®?
b n-CioHy Me b ! ; Me
c CH;CH,;CO3Me Me i Q_ Me
d CH=CH» Me j D-—‘ Me
cl
e CFy Me k Q— Me
<l
>v Me
f &))0 Me 1 ME_Q_ Me
Mo Me
R R ® R MoBREL+H - —LvoaREEETH
_ CNCHiCOR zji B, COMMEERRTAAKRELT, FOTRA
wo,  PRU N~ cosR = b ofbBmE A Y = Yk OBATIGEF]
R = Ei, +-Bu, CH;Ph 1 m BlLTEo—LzaRkd5EETTE &
R ! (1Y BoftkCo—A (O 2O A5 i
Z§ REBCLVBELBETE e BB o -
p (2) #INH & AT E 12, COHEIC K D ER

2

ISERE L FEBAECRIHshTER, Ll
WS I OHETR a MBIEERT 3, 41’

TELEoD-LOFER1IEFRT,

FILIRT LSk coFiklicky, Fo—1o
BlLic7 sl 7obsd Vs, =,
CF. &, i, REFERSOEEOE LR

— 260



L]
:
%]
=]
F

ADTBEE oty TS Ew—vid, EFEHEE
Ry o —ABLEEELT U AROERR
HAEE 15, ULoFETaRs/iiYo—
v (1) i, LiAlH, TaExg 4 Bibshs itk
DERY T )Y IATHRTEL (2D TOF
Fick D1 IRT—HO R, RE FESE I
DHENT ¢ ) VEESKETEL, R(Q) ORIEE
EMT AL I RIRPELTELIE, CN,
NO,, CoFs ORI EBTRS - BEHRELE TS
BT ) OSSR bEREE S oo, COFE
£-T, #0074 )y ORBRCEFESER
(D) 35 & CRETFIRG HEEE (A) 2EBCYATE %,
HAEE TR, A& LTCN, NO, CFy F, CeFs:D
ELTT=vnd, 7o TARLEOEA
KL TWA, &Hic, ChdoD & AERE
HBicfoRa7 4 vOEKRIKSEII LI, 2D
EAMHELT 1Y vid, D& AOEEBIHOKL
HEEIR LEF T BT Edshh T, FIAWE, Cu
$iko ESR #ME4 2 &, Cu-Cu OEEHED
FUZ Ly b OADBEATE, Cu-Cu DS
X 3.9A LRHib M, THbLIOFEKICLN
iF, EEOSBALT « ) ViR 4A OREHCE

TiClgaq Ar,
M\\/\NOZ————-—-’

i) Ar-CHO, H*
ii) [O]

@

Flagaoo EdTai,

—7, BEEEALT 4 ) yEREIOKERE
Wk BTG ERELCAAIREEENRT A L
Wb - SN, RIS OBRE R E
Blic s 29T 08FHC & © F OBIENFET 5
HBETHD, HELEBEoMNMEOMANREETH
‘50

AT 4 U EBEEERGESD TEERRLIG
HEEELBEEIE . TVWADAK ST, BFH
ER L D SEIBRERT LS & A~ OIS A - 12 IEW
WEERLAYTH B, TS DIRHEOE R
W7V rBLURLT L VAT IHN
HET ARG TEECEPE, L7 vE
SURLT L) vhFE YT PHALOBEFRIED
At 7 4} v OBST SHEEIEH R
ORRR L > TEELHRMEL T -THS, C
oFofiEHIE L7 1 ) YROTULEE I
OFREATSHEELDUETHD, &
EloOMERELT 1+ ) vORRSHRIcERE T 58
BEAEBICMATES LD, #4741 yOE
FIRBEQHHMTTRE L 1T - o AR TRE S
KENBRREOELEERCTHELLT, &

Ar Ar' Ar




74 VBRI 12 H0SEERBREEE TS NS
ATV —RALT7 4 Y rOFFERE L,
BV EDELT 1 ) v OEREERT,
SEEGHRICEII Lo R T 4 U v i3, fEkes
WMEEME LTELAVSRTERAVYF S
7 2= 4 9w (BT TPP) itk 12 @
OFFREBEORRBIC L BE L7 4+ V) EFO
EAB LU OBEBRESRIC & 2K X WEFRIE
OB E iz, ChoRLT 4 U ORI
WX R <7 b vidER > 7 b L, E—F{bEA
DIETHES N, COBEORELELVLDOE
LT, 2B-AFNvF4dFzan)BrbEHdsEL
74 ) THDFOH ) SEHEDRIN A ~ 2 b
Amax 12 483,619,670 nm T&H v, TPP DsF (1) 5%
FIClb~RE T 130 0m S EEE>7 L, H—
BACERRI DIET i, SRR EEAE O p- By
{F& L CoIBAE & BEENMEEWTS 5,
FeRL @3 () ORBIcBWT= o TAs
¥ b DIFERE= + o (L&Y T S ER T
LTERHFERE o —bEE Lo —
W (d~T) DERGICERIT L, Fo— 4044
Iy 2 EF AR —(CV) 5 0ELAE
LRz FBlRd 5, A+ v V50 m
VS T —7BATH —014V & 023V £5¢
B ATEVEYE SRR I AERR L C & Fr, BUINE

BER: v EEEE 18,00 VST TSk
CV THEEAMREHMED CV LB S hisu,
SO &R, EBEMYo—LclEL 4~T 0k
2 e — AR, FEBRSEETE 206/
BAMMET L, BRI bk -THERT S5
A nh 5 A& vBEAEE LS T OFGHIER
KR HAZI b, B2 LBLNER

0.4 (V)

+0.23 (V)
BBV E ¢ VEEE 200 VST T OV &illE +0.80 (V)
Lict CATHEEME O, EERE -1 D Scan Range £1.40(V)
Initial Potential -0.60(V)
N Current Range 100(mAV"y
i Scan Rate 50(mvs™)
X 200(mvem’™)
Y 100(mvem’)
. N N Concentration _3 .
H H H H Sample 1.05x16  {rmoll™)
4 p TBAP 0.1{moll’")
=2 ro-—oBESEME
En'V Scan rate V51 tife time ps
N 131 18,000 30
H
4 0.71 200 10,000

—262—



AcS,

1o 1 A=COMo
W2 R=ClOH  (o5%) o -t
2 R=CHBr  (B9.5%) s

Suffide Perphyrin

o S,
05
[s]

Sullone Porphytin
6

|

/

Conjugated Porphyrin

Tn: p=1,b:n=3,0na=3dn=4

#38. 7 EBER{LAMOBLRTER

Compound EgV E Y EyV E gV
Ta —1.23 - 1.37 —1.84

k) - .20 —1.36 —-1.82 -2.17
Te ~ 117 - 1.36 - 1.81 ~2.05
¢ —1.16 ~1.36 - 1.80 —-2.04
TTP*® -1.39

Phenylencvinyicne® -326 -272

“ Cyclic voltummetry was performed at a Pt electrode with solution of
5 % 10-* mol ¢m~ solution in DMF, 0.1 moi dm™* Bu,NCIO, as
supporting electrolyle. All potentinls are expressed in volts us. AglapCl
{calibration with Cp,Fe/Cp,Fe™ taken to have 0.332 V). ® meso-
Tetratotylporshyrin. © Ar-CH=CH-CH,-CH=CH-Ar.
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