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o]7]4 Lne Yb ®¥ Ndoli, Ra = H =& F oJt}.

ELRE)

LnE Yb T+ Nd °],

AN
N
R=
N7 s
g
[3}e+24] 4]

FNE3 10-2005-0071276



FNE3 10-2005-0071276



Lne

Yb =& Nd o],

_10_

FNE3 10-2005-0071276



_11_

FNE3 10-2005-0071276



FNE3 10-2005-0071276

_12_



FNE3 10-2005-0071276

_13_



Ln& Yb & Ndolz, M =Zn Tt Pt 0|9,

[3}s}4] 10]

S
‘ ~N._
Z>NT
- |
3
Ln€& Yb =& Nd o]t}
[8}e}24] 11]

_14_

FNE3 10-2005-0071276



FNE3 10-2005-0071276

Lng Yb ¥ Nd |3, M = Zn =& Pt o]t}

/
;

Lng Yb & Nd ©]3, M =Zn E£¥ Pt o]t}
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[2}e4) 15]

Zn = Pt oM,

M

Lnd Yb =& Nd °],
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R= 7»7@ {QOA(;ﬁ@

o] &} ¥ Mg S FIhA| o] Aol B S EFIT g A5 AxE A HAAdE St AAs] Aty = sk,
g 2 G A e Al 1 A A o o] Mol wghE = Ao ofyth

ok o] 3hetE A Fof] Qe Aok Ffol HyEE KH, 9 E(pyrrole), 2L H 3=, 4-3fo] =F A Ml =2 H| 3
=, abEstoba EA(trifluoroacetic  acid (TFA)), BF4-OEt,, 2,2'-t]3]2]9(2,2'-dipyridyD, 2,2":6'2"-H32d
(2,2":6',2"~terphyridine), 9 3}o} <A (zinc chloride) AldrichAl A&, FERE F 2 2Rl Z 2 H(pentafluorobenzoic acid)<
TCIAMA 3, e -4 -3 AWl Xo) o] E(methyl-4-formylbenzoate) = FlukaAl A&, 2,3-t)F 22 -5,6-T]A]ofx=-1,4-H

#7]%=(2,3-dichloro-5,6- dicyano-1,4-benzoquinone (DDQ))2 AcrosAl A, WlZ4HE JanssenAt A5, 7+ YbCl,
I #47 NdCl, & AldrichA} A5, -4 ol €23} #] ¥h-& 2 (absolute ethanol and methanol)& J. T. BakerA} 25, THF,
Ak B, FRE2WA, gEF 22 oehg, o4&, HCL, KOH, MgSO, = 4 stet AlE-& AH8-38h3lth o] % THF,
s1ak, B el & Na/fl 2= sholl 4, CHCl,, CH,Clye Call, 2 P,0, toll A A E 7 AAlsko] nhit ALgatgl i, 1 9]

Aopse WuE A A glo] Algstdon, A %3 313HE-S 1H NMR¥ 1°C NMR 2] 2 FT-IR #3824 ¢ o=
722 SEgith. ' NMReE Varian 300 3718 AHgate] 7| =389, mE 81314 o]gme i BeEd9)
TMS(tetrame - 2
2 A3tk W 29 E 9 S EdinburghAt FS9200. % A4 0 2 =4 319

thyl silane)°ll thall ppme| 2 7] 5Tk IR AT EH S P-eggigl}—Elmer 7S AFg-3te] KBr #Eo.

o sh ¥ wHo] nhE YRS AXSE T 9 B ouel g E e G B T} B wgo Ange
o AAAE 7| g AoIm Rk = ol ool e A 2 shelE e BAX S AG A Fe Fe sy, E
gojms, Eejudvelolad Yol =, Feotulc, EefolH =, Felo] 2= Lo mRAE A} UGS By B
A s g3 o) ;e v a g ek AAAE AR Soln, B wad s8] AAee) we 54 g A9
Felatetd deisl o 5 9E Stk

T S~ F9 I E (3161 g, 471.16 mmoD ¥ MELH S| = (10 g, 94.23 mmo)E ¥l 2204 5&37F unkst &
AHE-slob A EAHTFA; 726 pl, 9.42 mmol)E ¥ v, A-2oA 587 nikdk & dks-&7]o] 0.1N NaOH &S
26 mLE Yol vhgS SHA AT gERadugor 23 3 Jr|gufe} 128 w5 SUAF o F A2 (Kugelrohr)

o] =2kl 5}3HE-S dlolyit), ZRFele] Ao wa A FEES o e Ho|a, Ao B
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IH NMR (CDClg, ppm) : 5.47 (s, 1H, meso-H), 5.91 (m, 2H, pyrrole-H), 6.15 (q, 2H, ¥&-H), 6.69 (q, 2H, 9=
-H), 7.19-7.35 (m, bH, Ar-H), 7.89 (br s, 2H, NH)

(364 1]
TFA(0.1eq.)
-
H pymole (5 eq.) N y
CHO RT.,5mn \ WH RN y/
FAd 2

5-(4-Methoxycarbonylphenyl)dipyrromethane ] A% (§F-&21 2) :
ARE3E A o] Qo= FAd o 139 &

o
i
=3
IN
2
=
ol
!
=
2
o
fru
>

4-3F 9 - () eyl o]

At 2o = Az}

];)(4 Methyl 4-formylbenzoate)

=
%‘l

I NMR (CDCl;, ppm) @ 3.90 (s, 3H, CHy), 5.47 (s, 1H, meso-H), 5.89 (m, 2H, 9 E-H), 6.16 (q, 2H, ¥ E-H),
6.71 (q, 2H, 9 =-H), 7.96 (m, 4H, Ar-H and NH)

(54 2]

COOCH
TFA (0.1 eq.
L ) TR0
” pyrrole (5 eq.)
CHO RT., 5min
Ao 3.

5,10,15-E& 4 -20-(4-v| 5A| 7t 2 I ¥ )
£33 9(5,10,15-triphenyl-20-(4-methoxy-carbonylphenyl)porphyrin) & A% (¥F-22] 3) :

5-#du]= 2 W ek(1.76g, 7.92mmol), 5-(4-MEA 72 R ¥ d)t) ¥ v ek (5-(4-methoxy—

carbonylphenyl)dipyrromethane(2.22 g, 7.92 mmol), ¥l1=<d] 8] =(1. 68 g, 1.84 mmol), CHCl, (792 mL, ~1072 M)

g Qi Lol 108 F<t awket)h, BF,-OEt, (502 uL, 3.96 mmol)E % 7Fahal 2ol A 305— ZoF WHkS & DDQ
(5 39 g, 23.76 mmoDE Y3 1A17F &< wylkstt}, TLC &8¢l & 749} sl A o] #}stt}, dojzl 8-HS 7hot fﬂﬂw ol
= A Ast, B ﬂiu}E:LaM (NFJ?} CHCly) = #el§ 5, A7k ol g = A& aho] Al 28130t

IH NMR (CDClg, ppm) : 6 8.95-8.97 (d, 6H, B-pyrrole), 8.88-8.89 (d, 2H, B-pyrrole) 8.52-8.55 (d, 2H, Ar-H),
8.39-8.42 (d, 2H, Ar-H), 8.31-8.33 (m, 6H, Ar-H), 7.83-7.84 (m, 9H, Ar-H), 4.11 (s, 3H, —OCHB), -2.68 (s, 2H,

NH)

[8-4] 3]

COOCH;
1. BF;0Et;
2.00Q
+ +
A CHCl,
\L-NH HN-/ CHO

]
o,
2
S

_20_
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(5,10,15-E8 34 -20-(4-H EA 7t 2 R d 9 d)E 3] ) oA
([5,10,15-Triphenyl-20-(4-methoxycarbonylphenyl)porphyrin]zinc) 2] A% (¥F-2-2] 4) :

5,10,15-E8H L -20-(4-HEA 7t 2 d H Y )iﬂa(o 88 g, 1.31 mmol), o}delMEHO]E o]FE(zinc acetate
d1hydrate)(1_ 44 g, 6.55 mmol), THF 50 mLE ¥ 3}F &<t 37, unksic}, ukgo] AT
CHCl, = F&3kaL A rte] 7}2.1] o] E(sodium bicarbonate) =& 7} B2 423 A H 3t §7]5S F
2 Axstar, 78 stoll A Sl & A A S}, 2 7FE ol ghe 2 Al A slar, W F sloll A A zsho] Al x3sF3 )

'H NMR (CDCl,, ppm) : § 8.86 (s, 6H, B-512), 8.80 (d, 2H, B-3]%), 8.48 (d, 2H, Ar-H), 8.32 (d, 2H, Ar-H),
8.22 (d, 6H, Ar-H), 7.77 (m, 9H, Ar-H). 4.11 (s, 3H , ~OCH.)

Zn(OAc); 2H,0
THF

5,10,15-E¢#d-20-4-v5A 7t 2R I d)E9 ) E2t e 5

([5,10,15-Triphenyl-20-(4-methoxycarbonylphenyl)porphyrin]platinum)¢] #|Z (HF-22] 5) :

5,10,15-E¢#9-20-4-HEAN7F 2R ¥ d)Z9 1 (0.311 g, 0.462 mmoD), Z&EHID F22=(0.246 g, 0.924
mmol), Bi]Z:L]Ea‘(benzonitrile) 25 mL= 23l 30h SoF 35, wuksit) ukSo] = Z2 A

Asiu 42
5498 F, S5 gebebol A 8l AAskn # AzvhEads 2 (Ael7h MC) ¥l ste] Alxsgi,

IH NMR (CDCly, ppm) : 6 8.76 (s, 6H, B-pyrrole), 8.69 (d, 2H, B-pyrrole), 8.50 (d, 2H, Ar-H), 8.30 (d, 2H, Ar-
H), 8.27 (d, 6H, Ar-H), 7.75 (m, 9H, Ar-H). 4.11 (s, 3H, —OCHS)

[RE-&-2] 5]

PtClz

Benzonitrile
Reflux

44 6

5,10,15-E8 ¥ 9 -20-4-7t 25 A1 D) 9] &

(5,10,15-Triphenyl-20-(4-carboxyphenyl)porphyrin) ] A% (¥F-2-2] 6) :

5,10,15-E8 3 d-20-(4- Uﬂi}‘]ﬂ'i‘éiﬂﬂ)iﬂa(o 94 g, 1.39 mmol), KOH (0.78 g, 13.97 mmol), THF-ol| &-&

D, THTE 91 0]"r‘o <k -uET W RESTE, QES-o] AW AL o2 Yela, J3F Jis ﬂﬂo}oq gone] pH 29]
C =< sodium bicarbonate FE&HY 2 53] AHsta, ¥ sodium sulfate &=

o} 7+ sk ]’\1 ‘& Zﬂﬂo}

A %

S
i, &4 g AgetEg e (2e)F), CHCL,  MeOH = 9@ D& &2 gt} 247k o
|29 3}ar, g shol A A xdfo] Al x5kt

_21_
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IH NMR (CDClg, ppm) : & 8.86 (s, 6H, B-pyrrole), 8.80 (d, 2H, B-pyrrole), 8.48 (d, 2H, Ar-H), 8.32 (d, 2H, Ar-
H), 8.22 (d, 6H, Ar-H), 7.77 (m, 9H, Ar-H), -2.65 (s, 2H, NH)

KOH

THF / EtOH
Reflux

g4 7
(5,10,15-E 8] H 4 -20-(4 -7} 2 E A g D) Z 1] & )o} A
([5,10,15-Triphenyl-20-(4-carboxyphenyl)porphyrinlzinc) e A Z (¥+-&2] 7) :

[5,10,15-EgHd-20-4-HEA 72 dHd)ZH o} S 5,10,15-E8HL-20- 4-WEA 7R LHL)ZHH
talo 2 AFES A o] Qo= AAld 63} FUZ o= xﬂlo}fx‘v}

1 NMR (CDClg, ppm) : & 8.86 (s, 6H, B-pyrrole), 8.80 (d, 2H, B-pyrrole), 8.48 (d, 2H, Ar-H), 8.32 (d, 2H, Ar-
H), 8.22 (d, 6H, Ar-H), 7.77 (m, 9H, Ar-H)

KOH

THF / EtOH
Reflux

HAd e 8

[5,10,15-E&Hd-20-4-71 25 A D) E9H | Z2EF

L

([5,10,15-Triphenyl-20-(4-carboxyphenyl)porphyrin]platinum)¢] A& (WF-&2] 8) :

[5 10,15-E 8] d-20-(4- UﬂE’\]ﬂ'EE‘éJﬂ‘é %ﬂa]—‘é—a}éﬁ% 5,10,15-E 8| Hd-20-4-HEA 7R E9Hd)Z 7
A Ao 2 ALg3 A o] ojel e AAld 63 FU T YW O Az} AT,

IH NMR (CDClg, ppm) : § 8.76 (s, 6H, B-pyrrole), 8.69 (d, 2H, B-pyrrole), 8.50 (d, 2H, Ar-H), 8.30 (d, 2H, Ar-
H), 8.27 (d, 6H, Ar-H), 7.75 (m, 9H, Ar-H)

[WH&-2] 8]

_22_
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O e ©
————
THF / EtOH
Reflux

S5-(4-sl=FA s d)H v =g

(5-(4-hydroxyphenyl)dipyrromethane) ] #| % (8+-&2] 9) :

T kA0 I E (27.47 g, 409.43 mmol) 2} 4-3] E%/\]Hﬂi%‘*tﬂﬁll:— (10 g, 81.88 mmoD) & P A oA 537t
ket & A-Eslol A EANTFA; 630.85 pl, 8.19 mmoD)E Y2 v, A-2o]X 583 unksk & dk-&-87]0 0.1N
aOH 5898 25 mLE Yol vhe S ZUAAY U2 2v o s 355 & 47 8vel 928 vy ZUxZ, o

S gl g ey (29 MC/BA=4:1)% %2 5fe] A 2sha),

'H NMR (CDCly, ppm) : 5.25 (s, 1H, meso-H), 5.91 (s, 1H, OH), 6.17 (m, 2H, ¥ &-H), 6.67 (m, 2H, 3 &-H),
6.73 (d, 2H, Ar-H), 7.06 (d, 2H, Ar-H), 7.94 (br s, 2H, NH)

OH
TFA (0.1 eq.)
+ U\
N pyrrole (5 eq.)
CHO H R.T., 5min
g4 10.

[G-1]-<d3]|= ([G-1]-aldehyde)?] A= (¥F-&2] 10) :
.45 mmol), [G-1]1-Br (1.98 g, 2.45 mmol), K,CO4 (1.70 g, 12.28

=ol g7 jr_a]—fsh;} W&ol 45 H A0 7 g 7101-0].01],(1 2

ZetaTel] 4-3 =5 A= 8 2
zk

R R (MgSO, )O R Az 7+ ol A Bl A =,
3}

mmol) oA E 1 O mL, 2% &
W2 A A I MBS

M
v ( gﬂﬂ MC)Z H-a3}o] A

'H NMR (CDClg, ppm) : 5.04 (s, 4H), 5.08 (s, 2H), 6.52 (t, 1H), 6.66 (d, 2H), 7.04 (d, 2H), 7.40-7.35 (m, 10H),
7.82(d, 2H), 9.88 (s, 1H)

A 11
[G-2]-2H3 = ([G-2]-aldehyde)?] A% (§F&2] 10) :
[G-11-Br tl2lel]l [G-2]-Br& AF&-g A ol = §A ol 107 5 st i o= Azttt

'H NMR (CDClg, ppm) : 4.92 (s, 4H), 4.97 (s, 8H), 4.99 (s, 2H), 6.54 (t, 1H), 6.62 (d, 2H), 6.65 (d, 4H), 7.04 (d,
2H), 7.20-7.38 (m, 20H), 7.76 (d, 2H), 9.79 (s, 1H)

kAo 12
[G-3]-¢d3] = ([G-3]-aldehyde)?] A= (3+-22] 10) :

[G-1]-Br tialell [G-3]-Br& AH&-g A 2loll= FA ol 109 5 Ak i o= Az 3ith

_23_
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'H NMR (CDClg, ppm) : 4.95 (s, 24H), 4.98 (s, 4H), 5.16 (s, 2H), 6.52 (t, 4H), 6.55 (t, 2H), 6.62 (t, 1H), 6.65 (d,
8H), 6.71 (d, 4H), 6.87 (d, 2H), 7.21-7.38 (m, 42H), 8.08 (d, 2H), 9.80 (s, 1H)

kAo 13.
[G-4]-<H3] = ([G-4]-aldehyde)?] A= (3+-22] 10) :
[G-1]1-Br EH/S_Oﬂ [G-4]- BrE /\]—-Q—@ ﬂoﬂb 6]—/\401] 101,]_ = 0) ?:51_ 1_ Oixﬂ 6‘]— q_

'H NMR (CDCl5, ppm) : 4.75-4.69 (s, 56H), 4.91 (s, 4H), 5.06 (s, 2H), 6.48 (t, 8H), 6.52 (t, 4H), 6.55 (t, 2H),
6.60 (t, 1H), 6.62 (d, 16H), 6.65 (d, 8H), 6.71 (d, 4H), 6.87 (d, 2H), 7.21-7.38 (m, 82H), 7.98 (d, 2H), 9.82 (s,

1H)
[4F-5-2] 10]
_[Gn
OH 0 [Gn]
K2CO3
+ [Gn]-Br _
Acetone / water
reflux
CHO

CHO
o)

e
[Gn] = %”QOAQ | oAQg/Oﬁ
P

2,
Q e ;30%30%
s e AP o
< oo e alD

(471 Gne £ANE oA 22 FFAH $FOE Gy, Gy, Gs Guol

o)

g-Add 14.
[G-11-5-(4-3|=FA]# )] 3] 2 v &F

I

([G-1]1-5-(4-hydroxyphenyl)dipyrromethane) Az (¥+&2] 11) :

4-3| =E Al = H| 8] =t Al o]l 5-(4-3]| =5 A H )Y v = e



FNE3 10-2005-0071276

1 NMR (CDC]B, ppm) : 5.04 (s, 4H), 5.08 (s, 2H), 5.25 (s, 1H, meso-H), 6.17 (m, 2H, ¥&-H), 6.52 (t, 1H),
6.653 (d, 2H), 6.67 (m, 2H, ¥ &-H), 6.73 (d, 2H, Ar-H), 7.06 (d, 2H, Ar-H), 7.40-7.35 (m, 10H), 7.94 (br s, 2H,
NH

A4 15.

[G-2]-5-(4-3|=FA1# )] 3] 2 v &t

([G-2]1-5-(4-hydroxyphenyl)dipyrromethane) Az (¥4 11) :

[G-1]-Br tiAlol] [G-2]-Br& AF&-3 3 2fol&= A d 149 sdgh Wi o2 A %313l

1 NMR (CDCl;, ppm) : 4.92 (s, 4H), 4.97 (s, 8H), 4.99 (s, 2H), 5.25 (s, 1H, meso-H), 6.17 (m, 2H, ¥ &-H),
6.54 (t, 1H), 6.62 (d, 2H), 6.65 (d, 2H), 6.67 (m, 2H, ¥ E-H), 6.73 (d, 2H, Ar-H), 7.06 (d, 2H, Ar-H), 7.20-7.38
(m, 20H), 7.94 (br s, 2H, NH)

$HA o) 16.

[G-3]-5-(4-3| =5 A3 d)t] 9] 2 v &

([G-3]1-5-(4-hydroxyphenyl)dipyrromethane) Az (¥+&2] 11) :

[G-1]-Br tixlel] [G-3]-Br& AF&-3 3l 2Jol= A d 149 Ak i o2 A x3815

I NMR (CDC]B, ppm) : 4.95 (s, 24H), 4.98 (s, 4H), 5.16 (s, 2H), 5.25 (s, 1H, meso-H), 6.17 (m, 2H, ¥ &-H),
6.52 (t, 4H), 6.55 (t, 2H), 6.62 (¢, 1H), 6.65 (d, 8H), 6.67 (m, 2H, ¥ &-H), 6.71 (d, 4H), 6.73 (d, 2H, Ar-H), 6.87
(d, 2H), 7.06 (d, 2H, Ar-H), 7.20-7.38 (m, 42H), 8.80 (d, 2H), 7.94 (br s, 2H, NH)

A4 17.

[G-4]-5-(4-3|=FA]dd)t] 2] 2 v &

([G-4]1-5-(4-hydroxyphenyl)dipyrromethane) Az (¥4 11) :

[G-1]-Br tiAlol]l [G-4]-Br& A& 3 2fol= A d 142 sdgh Wi o2 A %3845t

1 NMR (CDCIS, ppm) : 4.75-4.69 (s, 56H), 4.91 (s, 4H), 5.06 (s, 2H), 5.25 (s, 1H, meso-H), 6.17 (m, 2H, I &
-H), 6.48 (t, 8H), 6.52 (t, 4H), 6.55 (t, 2H), 6.60 (t, 1H), 6.62 (d, 16H), 6.65 (d, 8H), 6.67 (m, 2H, ¥ =-H), 6.71

(d, )4H), 6.73 (d, 2H, Ar-H), 6.87 (d, 2H), 7.06 (d, 2H, Ar-H), 7.21-7.38 (m, 82H), 7.98 (d, 2H), 7.94 (br s, 2H,
NH

(R4 11]

_25_
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OH

K2CO3
+ {Gn]-Br R ———
Acetone / water
== = reflux
N\ NH HN -7 . =)

[Gn] = Q

(FAA Gne FEAA $-Zoz ada YA otd Y EME 4 Gy

G, Gs 18|31 Gyolth)

ol

Fd el 18.
[G-114-5,10,15-E&]#d|d-20-4-HEA 7t 2 R #Hd) 9>

([G-115-5,10,15-triphenyl-20-(4-methoxy-carbonylphenyD)porphyrin) ¢} 2|z (¥-g-2] 12)
[G-1]-5-Fd 3 2 &, -(4- ]5/\]7}Ei‘ézﬂ‘é)qiliuﬂ (5-(4-methoxy—
|-M=otds| =2 Algale] Ao 33 BAF o A xago).

carbonylphenyl)dipyrromethane), [G—l
'H NMR (CDClg, ppm) : 6 =2.68 (s, 2H), 4.11 (s, 3H), 5.11 (s, 12H), 5.23 (s, 6H), 6.68 (t, 3H), 6.87 (d, 6H),
7.30-7.46 (m, 36H), 8.31 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)
el 19.
[G-215-5,10,15-E 2|9 d-20-(4-H| A 7t 2 R d ¥ d) Z 9] &

([G-215-5,10,15-triphenyl-20-(4-methoxy-carbonylphenyl)porphyrin) ¢] 2|z (W32 12) :

[G-2]-5-¥d ] 2 & 4-WEA 720 d ¥ d)t] o] 2 v & (5-(4-methoxy—
carbonylphenyl)dlpyrromethane) [G- 2 Wl = ot 3] =& A}-&3)o] 3HA 49 3JJr =3l W o 7 A %39 t)

'H NMR (CDClg, ppm) : 6 =2.69 (s, 2H), 4.12 (s, 3H), 5.03 (s, 24H), 5.05 (s, 12H), 5.25 (s, 6H), 6.58 (t, 6H),
6.63 (t, 3H), 6.73 (d, 12H), 6.86 (d, 6H), 7.23-7.40 (m, 66H), 8.10 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d,

6H), 8.88 (d, 2H)

_26_
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cdl

12) :

]
(5- (4 methoxy-
W o R Alxstglt

[e)
k-2

A 3

g =

— 4_
J-dH=
6.55 (t, 6H), 6.62 (t, 3H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.21-7.38 (m, 126H), 8.08 (m, 6H), 8.39 (d

Ao 2
5,10,15-E8Hd-20-4-HEA 720 d ¥ d)E ¥
S Abgafo] Ao 33} B

([G-315-5,10,15-triphenyl-20-(4-methoxy—carbonylphenyl)porphyrin) ¢] 7|
]5/\]7}E£‘éxﬂ‘é)E]«4EUﬂ

5-9d ]3] 2 v gk,
carbonylphenyl)dipyrromethane), [G 3

(G-
1 NMR (CDCl;, ppm) : 6§ -2.72 (s, 2H), 4.12 (s, 3H), 4.95 (s, 72H), 5.02 (s, 12H), 5.22 (s, 6H), 6.52 (t, 12H)
12) :
y

2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)
5,10,15-EgHd-20-4-HEA 720 d ¥ d)E] ¥

([G-415-5,10,15-triphenyl-20-(4-methoxy—carbonylphenyl)porphyrin) ¢] 7|

By d)d] o) 2| gk

N R CCRES

5-9d o] 3] 2 v gk,
carbonylphenyl)dipyrromethane, [G-4

[G-4]-5- 5-
1=
'H NMR (CDClg, ppm) : 6 =2.72 (s, 2H), 4.12 (s, 3H), 4.75-4.69 (s, 168H), 4.91 (s, 12H), 5.06 (s, 6H), 6.48 (t
24H), 6.52 (t, 12H), 6.55 (t, 6H), 6.62 (t, 3H), 6.62 (d, 48H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.19-7.38
(m, 252H), 8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

12]
[6n)
o}
2one fenl

(e}
[W2A]
CHCls

COOCH,

o-l6nl
CHO

\NI-HN/ \NI-HN/

[Gn] = '«FQ
o/\©
o
o it %
Ji s 25812,
o] oD
o«©o’@o—@ ~
JQO«?O‘QO_QO @ o]t}
O~~0
0 \%§
A®)

oz @3 felA ol AR 4% G,

O = 0o
T =

_27_
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kAl o] 22.

[G—l]3—(5,10,15—57‘4ﬁﬂﬁ‘ZO‘(‘l—Uﬂ%}\]ﬂ'Eiﬁﬁﬂ%)%ﬂ %)O]-Od([G—l]3—[5,10,15—Triphenyl—20—(4—
methoxycarbonylphenyl)porphyrin]zinc)e] A% (¥+-8-2] 13) :

[G-113-5,10,15-E2]9d-20-(4-m| A7t 2 B ¥ D) Z 9 1 & o] &3] G ol 49 A o2 Az

'"H NMR (CDClg, ppm) : 6 4.11 (s, 3H), 5.11 (s, 12H), 5.23 (s, 6H), 6.68 (t, 3H), 6.87 (d, 6H), 7.30-7.46 (m,
36H), 8.31 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

kAl o] 23.

[G-213-(5,10,15-E2]9d -20-(4-H| 5 A 7t 2 R o D) Z 3] ) ok A([G-21,-[5,10,15-Triphenyl -20-(4 -
methoxycarbonylphenyl)porphyrin]zinc)e] A% (¥+-8-2] 13) :

[G-21,-5,10,15-E 2|3 d-20-(4-m| 5A 7t 2 R I3l ) 9] -5 o] &8fo] Aol 49 L7 ez Al 2353t

'H NMR (CDClg, ppm) = 6 4.12 (s, 3H), 5.03 (s, 24H), 5.05 (s, 12H), 5.25 (s, 6H), 6.58 (t, 6H), 6.63 (t, 3H), 6.73
(d, 12H), 6.86 (d, 6H), 7.23-7.40 (m, 66H), 8.10 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

3d 4l 24.

[G-313-(5,10,15-E g3 d -20-(4-v 5 A7k 2R d 3 d)E 3| 1) ot A([G-3] 3-[5,10,15-Triphenyl-20-(4 -
methoxycarbonylphenyl)porphyrin]zinc)e] A% (¥F&-2] 13) :

[G-31,-5,10,15-E 2|3 d-20-(4-m| 5A 7t 2 R I3 ) 9] -5 o] &8fo] Aol 49 L7 ez Al £330t

'H NMR (CDClg, ppm) © 8 4.12 (s, 3H), 4.95 (s, 72H), 5.02 (s, 12H), 5.22 (s, 6H), 6.52 (t, 12H), 6.55 (t, 6H),
6.62 (t, 3H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.21-7.38 (m, 126H), 8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d,
2H), 8.95 (d, 6H), 8.88 (d, 2H)

ghd o 25.

[G-41,-(5,10,15-E2]9'd -20-(4-H| S5 A 7t 2R # D) Z 3] ) ok A ([G-41,-[5,10,15-Triphenyl -20-(4 -
methoxycarbonylphenyl)porphyrin]zinc)e] A% (¥F8-2] 13) :

[G-414-5,10,15-E ]3| -20-4-HFA 7t 2 R I A D) E 9| A& o] §alo] o 49 FAT W o2 Axa3irt.

'H NMR (CDCl,, ppm) : 6 4.12 (s, 3H), 4.75-4.69 (s, 168H), 4.91 (s, 12H), 5.06 (s, 6H), 6.48 (t, 24H), 6.52 (t,
12H), 6.55 (t, 6H), 6.62 (t, 3H), 6.62 (d, 48H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.19-7.38 (m, 252H),
8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

[RE-&-2] 13]

_28_



[Gn]  zn(OAc) 2H,0  [Gn]_
o} 0

I
/0
Q e B9 é;%
FQO\/@(OOFO o) O’O %
” e ‘@ ojt},
«?kQ; ﬂ&o
\Qo 0 8 \Q ©
w8

BN Gne HZeH $Zoz a2 GaA oe £AZ 47 G,
Gz, Gz 283 GaolT})

stAl o 26

[G-11,-(5,10,15-E&] 9 -20-4-H SA 7 2RI D) ED D) E el 7
methoxycarbonylphenyl)-

porphyrin]platinum)2] A% (¥
[G_ 1 ] 3_

h-2 14) ¢

o

36H), 8.31 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)
Fd el 27.

[G-21,-(5,10,15-E& ¥4 -20-(4-H SA 7t 2R I ¥ d) 2y &) Z 2} E] 5
methoxycarbonylphenyl)-

porphyrin]platinum) 2] A=

(54 14) :
[G_Z]S_

5,10,15-E8|H{d-20-4-v EA 72 R D d)Z9] H & o]

_29_

TN5S

5,10,15-E8 39 -20-(4-v| 5A 72 R A ) E 9 & o] &ato] o 5o U Yo w A%

s,
'"H NMR (CDCl;, ppm) : 6 4.11 (s, 3H), 5.11 (s, 12H), 5.23 (s, 6H), 6.68 (t, 3H), 6.87 (d, 6H), 7.30-7.46 (m

galo] Ao 59 FU3 WY o7 A xE ).
"H NMR (CDCly, ppm) © 6 4.12 (s, 3H), 5.03 (s, 24H), 5.05 (s, 12H), 5.25 (s, 6H), 6.58 (t, 6H), 6.63 (t, 3H), 6.73
(d, 12H), 6.86 (d, 6H), 7.23-7.40 (m, 66H), 8.10 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)
kAl o 28.

3 10-2005-0071276

([G-115-15,10,15-Triphenyl-20-(4-

[¢)

([G-214-15,10,15-Triphenyl-20-(4-
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[G-31,-(5,10,15-E&] 5 d-20-(4-H 5A A2 R I DEA D) ZElF  ([G-3],-5,10,15-Triphenyl-20-(4-
methoxycarbonylphenyl)-

porphyrin]platinum) ] A Z (&4 14) :

[G-315-5,10,15-E 89 -20-(4-v 5A 7t 2 R 3 D) 9] dd & o] &3to] gHd el 58 A3 W o= A %383t

1 NMR (CDC]B, ppm) : § 4.12 (s, 3H), 4.95 (s, 72H), 5.02 (s, 12H), 5.22 (s, 6H), 6.52 (t, 12H), 6.55 (t, 6H),
6.62 (t, 3H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.21-7.38 (m, 126H), 8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d,
2H), 8.95 (d, 6H), 8.88 (d, 2H)

A o 29,

[G-4]5-(5,10,15-E g3 d-20-(4-vISA7t 2R o) &9 )&t el ([G-4]5-[5,10,15-Triphenyl-20-(4-
methoxycarbonylphenyl)-

porphyrin]platinum) ] A% (WF-&2] 14) :
[G-415-5,10,15-E 89 -20-(4-v 57t 2 R 3 d) 9] dd & o] &3to] g o 58 A3 W o= A %383t

'H NMR (CDClg, ppm) : & 4.12 (s, 3H), 4.75-4.69 (s, 168H), 4.91 (s, 12H), 5.06 (s, 6H), 6.48 (t, 24H), 6.52 (t,

12H), 6.55 (t, 6H), 6.62 (t, 3H), 6.62 (d, 48H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.19-7.38 (m, 252H),
8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

PICl,

benzonitrite

o\/© qu
{Gn] = 'MTQO/\Q
ot
oﬁfg@@
0 o0
om0
Oboo\g
&0
pa

olth, (A7)dA Gne FEoA 2oz agz oA oty &AME ZF
Zt Gy, Ge, Gz 28I GeolTh)

/34l 30.

I

_80_
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[G—l]3—5,10,15—513]ﬁﬂ‘é—ZO—(él—?}E%/\]ﬁﬂﬁ)%ﬁ] %([G—l]3—5,10,15—Triphenyl—20—(4—
carboxyphenyl)porphyrin) ¢ A% (¥F&2] 15) :

[G-113-5,10,15-E2]9d-20-(4 - A 7t ¥ D) Z 9 & o] &3] Ao 63 A7 Y o2 Al =s it

'H NMR (CDClg, ppm) : 8 -2.68 (s, 2H), 5.11 (s, 12H), 5.23 (s, 6H), 6.68 (t, 3H), 6.87 (d, 6H), 7.30-7.46 (m,
36H), 8.31 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

stAd o 31

[G—2]3—5,1O,15—EE] Hd-20-(4-7}2E A9 9)Z 5 %([G—2]3—5,10,15—Tripher1yl—20—(4—
carboxyphenyl)porphyrin)&] A% (¥H&2] 15) :

[G-215-5,10,15-E 2|9 d-20-(4-H| A 7t I 3 ) Z 9] -1 & 0] &3]

m°1'

Hdell 63 A o s Azl

'H NMR (CDClg, ppm) : 6 =2.69 (s, 2H), 5.03 (s, 24H), 5.05 (s, 12H), 5.25 (s, 6H), 6.58 (t, 6H), 6.63 (t, 3H),
6.7)3 (d, 12H), 6.86 (d, 6H), 7.23-7.40 (m, 66H), 8.10 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d,
2H

kAl o] 32

[G—3]3—5,1O,15—EE] Hd-20-(4-7}2EA) ¥ d)Z 5 %([G—S]S—&10,15—Tripher1yl—20—(4—
carboxyphenyl)porphyrin)&] A% (¥H&-2] 15) :

[G-314-5,10,15-E &3 d-20-(4-HSA 7t Do D) E9 & o] &ato] T 63 5L BH o= A %330t

'H NMR (CDCls, ppm) : & =2.72 (s, 2H), 4.95 (s, 72H), 5.02 (s, 12H), 5.22 (s, 6H), 6.52 (t, 12H), 6.55 (t, 6H),

6.62 (t, 3H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.21-7.38 (m, 126H), 8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d,
2H), 8.95 (d, 6H), 8.88 (d, 2H)

[G-415,-5,10,15-E ]34 -20-(4-7t=25 A3 ) Z 9 -~ ([G-414-5,10,15-Triphenyl-20- (4~
carboxyphenyl)porphyrin) ¢ A% (¥2-2] 15) :

[G-415-5,10,15-E ]34 -20-4-H EA 7t I o ) 9] - & o] &-3lo] o 63 L W o= A x5

'H NMR (CDClg, ppm) : 6 =2.72 (s, 2H), 4.75-4.69 (s, 168H), 4.91 (s, 12H), 5.06 (s, 6H), 6.48 (t, 24H), 6.52 (t,
12H), 6.55 (t, 6H), 6.62 (t, 3H), 6.62 (d, 48H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.19-7.38 (m, 252H),
8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

[HF&-2] 15]

_81_
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KOH

16n}
o}
THF / EtOH / H20
reflux

5

Ak WHo 2 Az

(A7) A Gne HZoA 2oz a8lm YA otgy A2 247 G,
S o] &3te] P 634

Go, G 28|31 GeolTh)

stAd o] 34.
[G-11,-(5,10,15-E&]#d -20-(4 -7t 25 A H ) E 5] 2)o}A([G-11,-[5,10,15-Triphenyl-20- (4~
A

carboxyphenyl)porphyrin]zinc)®] Az (¥F22] 16) :
[G-11,-[5,10,15-E2] ¥ 4 -20-(4-r 5 A 7t 2R d 3 d) &3] = | o}
S o]&3le] o 63 &

21 16) :

At
'"H NMR (CDC13, ppm) : § 5.11 (s, 12H), 5.23 (s, 6H), 6.68 (t, 3H), 6.87 (d, 6H), 7.30-7.46 (m, 36H), 8.31 (m,
I3

6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)
[G-2]3-(5,10,15-E g3 d -20-(4-7t 25 A A ) Z 3] ) oA ([G-21,-[5,10,15-Triphenyl -20-(4 -
il

carboxyphenyl)porphyrin]zinc)¢] A% (¥
[G-215-[5,10,15-E2]#9d-20-(4-Hl E5A 7t 2 B d 5 d) &3] & | o}

21 16) :

gk,
'H NMR (CDClg, ppm) : 6 5.03 (s, 24H), 5.05 (s, 12H), 5.25 (s, 6H), 6.58 (t, 6H), 6.63 (t, 3H), 6.73 (d, 12H),

6.86 (d, 6H), 7.23-7.40 (m, 66H), 8.10 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

_82_

A o 36.
[G-313-(5,10,15-E2]9'd -20-(4-7FE2 5 A1 A ) &3] ) o} ([G-3] 3-[5,10,15-Triphenyl-20-(4 -

carboxyphenyl)porphyrin]zinc)¢] A% (¥
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[G-314-15,10,15-E8] 914 -20-U4-H5A 7t 2R d ¥ D) Z 9 ot & o] &&to] Fdo] 63} A7 W= Alx3s)
At

'"H NMR (CDClg, ppm) : 6 4.95 (s, 72H), 5.02 (s, 12H), 5.22 (s, 6H), 6.52 (t, 12H), 6.55 (t, 6H), 6.62 (t, 3H),

6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.21-7.38 (m, 126H), 8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d,
6H), 8.88 (d, 2H)

shAd o 37.

[G—4]3—(5,10,15—EFJ Hd-20-(4-7+2 5 A H ) E %)O}?i([G—ZL]S—[5,10,15—Triphenyl—20—(4—
carboxyphenyl)porphyrin]zinc)®] Az (¥F22] 16) :

(G-41,-15,10,15- 22 54 -20-(4-v) 5 A 7h 2 0 Ao ) E ] ] o} & o] $he Fhalel 67} FA g W 0. A %3}
it

'H NMR (CDClg, ppm) : 6 4.75-4.69 (s, 168H), 4.91 (s, 12H), 5.06 (s, 6H), 6.48 (t, 24H), 6.52 (t, 12H), 6.55 (t,

6H), 6.62 (t, 3H), 6.62 (d, 48H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.19-7.38 (m, 252H), 8.08 (m, 6H),
8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

KOH

THF /EtOH / H,0
reflux

(7194 Gne FH2oA 208 g3 oA odle =M= 47 Gy,
Gz, Gs 283 GeolTt})

3744 38.

[G-115-15,10,15-E8]#d-20-(4-7F 25 A1 ) &9 & | &2 5 ([G-115-[5,10,15-Triphenyl -20-(4 -
carboxyphenyl)porphyrin]platinum) ] A% (¥+£-2] 17) :

_83_
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[G-11,-15,10,15-E2] 5 d-20-(4-W %A1 7H2 0 I ) E| A | BehE 52 AL §ste] P4 ol 631 BAT oz A
z5sieh.

'H NMR (CDCl3, ppm) @ & 5.11 (s, 12H), 5.23 (s, 6H), 6.68 (t, 3H), 6.87 (d, 6H), 7.30-7.46 (m, 36H), 8.31 (m,
6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

/34l 39.

[G-215-[5,10,15-E2] 9 -20-(4-7t=2 5 Aol )& ] &2 5 ([G-2]13-[5,10,15-Triphenyl -20-(4 -
carboxyphenyl)porphyrin]platinum) ] A% (¥+<-2] 17) :

ol

Pl 631 5

z

[G-2]5-15,10,15-E2]3d-20-(4 - S A 7t 2R Do ) 2 | S EF S AHE-35] o= Al

39l v,

'"H NMR (CDClg, ppm) : 8 5.03 (s, 24H), 5.05 (s, 12H), 5.25 (s, 6H), 6.58 (t, 6H), 6.63 (t, 3H), 6.73 (d, 12H),
6.86 (d, 6H), 7.23-7.40 (m, 66H), 8.10 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

kAl o 40.

[G-315-[5,10,15-E2 ¥ 9 -20-(4-7t2 5 A3l )& ] &2 5 ([G-3]3-[5,10,15-Triphenyl -20-(4 -
carboxyphenyl)porphyrin]platinum) 2] A% (§+-&-2] 17) :

i
ot

[G-315-15,10,15-E2] 1 d-20-(4-m| S A7t 2 R d 3 d) &) & |

25t

SEFE ARESte] e 63 TLT WU A

hin

'H NMR (CDClg, ppm) = 6 4.95 (s, 72H), 5.02 (s, 12H), 5.22 (s, 6H), 6.52 (t, 12H), 6.55 (t, 6H), 6.62 (t, 3H),
6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.21-7.38 (m, 126H), 8.08 (m, 6H), 8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d,

6H), 8.88 (d, 2H)
g 41.

[G-415-[5,10,15-E2 9 -20-(4-7t=2 5 A 3l ) &9 ] &2 F([G-4]13-[5,10,15-Triphenyl -20-(4 -
carboxyphenyl)porphyrin]platinum) 2] A% (¥+<-2] 17) :

[G-414-[5,10,15-E&] 3 -20-(4-HSA 7t 2B DA D) EI A | ZH EF S AHE3te] FAdd 63 5L

zZ

W o= A

hin

'H NMR (CDClg, ppm) : 6 4.75-4.69 (s, 168H), 4.91 (s, 12H), 5.06 (s, 6H), 6.48 (t, 24H), 6.52 (t, 12H), 6.55 (t,
6H), 6.62 (t, 3H), 6.62 (d, 48H), 6.65 (d, 24H), 6.71 (d, 12H), 6.87 (d, 6H), 7.19-7.38 (m, 252H), 8.08 (m, 6H),
8.39 (d, 2H), 8.52 (d, 2H), 8.95 (d, 6H), 8.88 (d, 2H)

(82 17]
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KOH LIGn]
o]

THF / EtOH / H,0
reflux

ojtt. (A7)0l A Gne FHZFM $Zoz aga YoA oo &A= ztz}

Gi, Gg, Gz 18 1L GeOlTh)

ol

FAd o 42.
-2 e [1-(4-Carboxyphenyl)-naphthalene] 9] A% (¥F&-219) (¥F-2-2] 18) :
mmol)% Jdt & (7:3) &3

= MI’IO EO:]JJ['O]':L—’_ tﬂ'o
T3] A = 1-(4-7F 25 A8 ) - L]r SRI([NA-1]-

1-(4-7F= 5] 5

d)
1-(4-vdd) vz el [N
£ 40 mLel =9 = 120
Eo| diks Hrksle p
CO,IDE ATt

FT-IR (KBr, cm™ D) @ 3400-2200 (broad), 1683, 1607, 1419, 1293, 1111, 778. IH NMR (DMSO—d6, ppm) : 8.10
(d, 2H), 8.02 (t, 2H), 7.60 (d, 1H), 7.58-7.45 (m, 6H). EI-Mass calcd. for C;,H;,0,: 248.08. Found: 248

II.

[RE-&-2] 18]

O O CHa KMnOs4 Q O COzH
S ——
<) W

[NA-1]-CO,H

3 o) 43.
1-(4-7tE2EAH D) -4-4-H ZA) #H D)z ek

[1-(4-Carboxyphenyl)-4-(4-methoxyphenyl)naphthalene ] ¢] A% (§F-22119) :
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it

Hd)- Aol 1-(4-m g ol d)-4-4-mE5A A==l [NA-2]& AR 2 o] £]9
23} 59 Folut.

FT-IR (KBr, em™!) : 3300-2200 (very broad), 2928, 1682, 1436, 1247, 1119, 824, 722. 'H NMR (DMSO-dg,
ppm) : 8.16 (d, 2H), 7.87 (t, 2H), 7.51-7.42 (m, 8H), 7.12 (d, 2H), 3.85 (s, 3H); EI-Mass calcd. for Cy,H;¢0:

354.13. Found: 354

[NA-1]
o §HA

(

|

¢}

~(4-
3

o
L,

1

2 4
o

(M

(934 19]
He°°°**s o, Ha°°°°z“
$) - L)

NAZ] [NA-21-COH
SkA] o] 44,
O-(4=7F 21 0 ] D)~ 10-(4—o B A A D)= A1 S] A% (-S4 20) :

9)-
—ﬂ]gﬂ]‘é)—‘%z%%ﬂ [NA-1] tidlol 1-(4-wE o d)-4-(4-mFA 3 )t EeHAl [AN-1]5& AHEE A o] 9]

1 (4 ]
Fgel 429k A W o= A A

-

FT-IR (KBr, cm™1) : 3300-2200 (very broad), 2925, 1683, 1600, 1508, 1238, 1119, 825, 724. 'H NMR (DMSO-
dg, ppm) : 7.93 (d, 2H), 7.78 (m, 2H), 7.62 (d, 2H), 7.54 (m, 2H), 7.40-7.34 (m, 6H), 7.16 (d, 2H), 3.97 (s, 3H)

El-Mass calcd. for CygHy,04: 404.14. Found: 404

[Wh&-2) 20]

HsCO /_\ O O CHs KMnO4 HsCO Q Q O COMH

_ >

) /0 Q)
[AN-1] [AN-1J-COH

stAd o 45
[NA-3],-CO,H®| Az (WH&-2] 21) :
2101]*19} o] [NA-31,-CO,Me (1.90 g, 2.34 mmol), KOH (1.05 g, 18.70 mmoD& ol &-&¥} & (10:3) &3

£ 26 mLell 51 % 120 CollA 4A]7PE°P WREAIZL &, 2=5 A2 o2 dn vkl 94ks A 7Fste] pHE 19
S o) @A E nAE B 5 AHse] [NA- 31,- -co, JHE R ECT N

FT-IR (KBr, cm™!) : 3300-2100 (very broad), 1690, 1510, 1250, 1160, 830, 760. 'H NMR (DMSO~-dg, ppm) :
7.91 (m, 4H), 7.63 (d, 4H), 7.56-7.42 (m, 16H), 7.27 (d, 2H), 7.12 (d, 2H), 7.07 (t, 1H), 5.30 (s, 4H), 3.85 (s, 6H).
El-Mass calcd. for C5sH,504: 798.30. Found: 798.

[WH&-2] 21]
@, >,
w0 OOy . w0 -5
{)-cozme {-coH
EtOH / H;0 o
Haco-d -2 Hsco )
o5 T
[NA-3],-CO,Me [NA-3],-CO,H
shAd o 46.
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[AN-2],-CO,H®] Al x (Whg-2] 22) :

Hhg-2) 220 A 9} o] [NA-3],-CO,Me tAlel [AN-2],-CO,MeE AM8-3 A o] 9joll = FA o] 457 U By o
2 §dsted [AN-2],-CO,HE zﬂw}cﬂq

FT-IR (KBr, cm™!) : 3300, 1690 (v__.), 1246 (v__.)

c-0

'H NMR (DMSO-dg, ppm) : 8.05 (m, 4H), 7.53-7.45 (m, 26H), 7.12 (d, 4H), 7.03 (m, 1H), 5.22 (s, 4H), 3.91 (s,
6H)

[§h-8-2] 22]
3 &
H;,CO Hyco{ D~ 3
P, Q ) 0

KOH

——

QCOZMe

QCOZH

O EtOH / Hz0 O
Haco° Hico -
9 s
[AN-2],-CO,Me [AN-2],-CO,H
shAj o 47,
[G-1]-[NA-2]-CO H4 Az (Jh-22] 23) :

[NA-1] Bj41e] [G-11-[NA-21€ AL 2 ol 9oli= Aol 423 A& o2 A slet.

FT-IR (KBr, cm™!) : 3300-2200 (very broad), 3028, 2922, 1692, 1595, 1448, 1166, 1030, 741. 'H NMR (CDCl,,

ppm) : 8.10 (m, 1H), 7.81 (m, 2H), 7.66 (m, 2H), 7.48-7.33 (m, 17H), 7.12 (d, 2H), 6.87 (d, 2H), 6.68 (t, 1H), 5.10
(s, 2H), 5.04 (s, 4H); EI-Mass calcd. for C,,H,,05: 642.24. Found: 642

[¥H-3-2] 23]
O D
KMnO,4
CAKHM O O
[G-11-INA-2] [G-1}-[NA-2]-COZH
ok A o 48,
[G-2]-[NA-2]-CO HJ Az (T2 24) -

[NA-1] thalell [G-2]-[NA-2]& A& A o]9]ell= g o 423 T A3 Wi o= skl

FT-IR (KBr, cm™!) : 3300-2200 (very broad), 3032, 2920, 1692, 1596, 1448, 1162, 1030, 740. 'H NMR (CDCl,,

ppm) : 8.14 (m, 1H), 7.82 (m, 2H), 7.66 (m, 2H), 7.48-7.31 (m, 27H), 7.12 (d, 2H), 6.74 (d, 2H), 6.70 (d, 4H),
6.58 (t, 3H), 5.09 (s, 2H), 5.04 (s, 8H), 5.00 (s, 4H); FAB-Mass calcd. for C,,H5504: 1066.41. Found: 1066

[Wh&-2 24]
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Q. a
Q)k‘o’<j\/0z;>j o, ©\°/©\/°©1
oy O T g TOEO
d [G-2]-[NA-2]-COH

=

L/ [G-2}-{NA-2]

kAl o 49,

[G-3]1-[NA-2]-CO,H®| Az (§k-3-2] 25) :
Qg o2 FYHAT

[NA-1] ti4lel [G-2]-[NA-2]& AFE3E A o] 9fell= g o 423 &

FT-IR (KBr, cm™1) : 3300-2200 (very broad), 3032, 2920, 1692, 1596, 1448, 1162, 1030, 742. 'H NMR (CDCl,,

ppm) : 8.14 (m, 1H), 7.82 (m, 2H), 7.65 (m, 2H), 7.52-7.31 (m, 47H), 7.12 (d, 2H), 6.85 (d, 4H), 6.78 (d, 8H),
6.74 (m, 6H), 6.62 (t, 3H), 5.07 (s, 2H), 5.02 (s, 16H), 4.96 (s, 12H); FAB-Mass calcd. for CyygH, 50, 1914.74.

Found: 1914
[9-52 25
Q Q
oy a3
Q—ooqo O\Ooqo
O-eolhoe, | Ooa
o o~ © Hy ——— ° o o~ © { 3—~rcom
Q_’(ip/ ?A @ Py /H0 o~ p—’ \?/\ © 'S ©
Ugo(}( Qé/ o(?
d [G-3]-[NA-2] d [G-3]{NA-2]-CO,H
3 4 50.

[G-3]1-[NA-2]-CO,H®| Az (Vk-3-2] 26) :
Y5k,

[NA-1] ti4lell [G-3]1-[NA-2]S AF&3E A o] 9fell= o 423 S U3 R o= 94

FT-IR (KBr, cm™1) : 3300-2200 (very broad), 3028, 2925, 1693, 1593, 1452, 1165, 1031, 740. 'H NMR (CDCly,

ppm) © 8.12 (m, 1H), 7.83 (m, 2H), 7.67 (m, 2H), 7.52-7.31 (m, 87H), 7.11 (d, 2H), 6.86 (d, 8H), 6.78 (d, 16H)
6.76 (m, 18H), 6.65 (t, 3H), 5.09 (s, 2H), 5.04 (s, 32H), 4.97 (s, 28H); FAB-Mass calcd. for Cy,oHyne0s5°

3611.41. Found: 3611

[RF&-2] 26]
Q Q.
qQo S d): OQ
o &
CL\'C'OQ\OO‘[:lo &oo ooqo
C%:DOQ“ °©\’°Qj

goD‘oQ\ O’Qf"
8 S ‘—" {O)cHs L I O-Cry—0~, oo 0 >—§ 3—<‘>—cozu
) Py/H0 O/\QD- ?J g
oY o

O’%U .
Q§°€§;° @é«"”%:j
%{é/o [G-4]-{NA-2] %{{Z{o [G-4]-[NA-2]-COzH
skA o 51.
Al 27) :

[G-1]1-[AN-1]-CO,H¢] Az (954
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[NA-1] thalell [G-1]-[AN-1]& A& A o] 9]ell= g o 423 T A3 Wi o= skl

FT-IR (KBr, cm™1) : 3300-2200 (very broad), 3025, 2920, 1693, 1592, 1447, 1162, 1032, 742. 'H NMR (CDCly,

ppm) : 7.92 (d, 2H), 7.98 (dd, 2H), 7.63 (d, 2H), 7.54 (dd, 2H), 7.48-7.33 (m, 16H), 7.16 (d, 2H), 6.76 (d, 2H),
6.58 (t, 1H), 5.09 (s, 2H), 5.02 (s, 4H); EI-Mass calcd. for C,gH4:05: 692.26. Found: 692

[Wh&-2) 27]

Oy - %0

©/\ O g W - ©/\O o-{ ) g ()—comm
[G-1]-[AN-1] [G-1]-[AN-1]-CO.H

&g 52

[G-2]-[AN-1]-CO,H® Az (¥h3-2] 28) :

olr

[NA-1] thalell [G-2]-[AN-1]& A& A o] 9]ell= g o 423 3 A3 Wi o= sl

FT-IR (KBr, cm™1) : 3300-2200 (very broad), 3032, 2920, 1692, 1596, 1448, 1162, 1030, 740. 'H NMR (CDCls,

ppm) : 7.92 (d, 2H), 7.79 (dd, 2H), 7.62 (d, 2H), 7.54 (dd, 2H), 7.48-7.32 (m, 26H), 7.16 (d, 2H), 6.77 (d, 2H),
6.71 (d, 4H), 6.59 (t, 3H), 5.13 (s, 2H), 5.04 (s, 8H), 5.02 (s, 4H); EI-Mass calcd. for C,;Hgz,0q: 1116.42. Found:

1116

[RE-8-2] 28]

> Qﬁk
O Qo O e
Q CHs KOs o OD_\OCO;H
P o5 T Y
d [G-2]-[AN-1] d [G-2]-[AN-1]-COH

/34l 53.

[G-3]-[AN-1]-CO,H®] A2 (W-g-2] 29) :
[NA-1] tialell [G-3]-[AN-1]5 A& 2L o] of o= 9 o 427 gk o= sl

FT-IR (KBr, ecm™1) : 3300-2200 (very broad), 3032, 2920, 1692, 1596, 1448, 1162, 1030, 740. 'H NMR (CDCl,,

ppm) : 7.92 (d, 2H), 7.80 (dd, 2H), 7.60 (d, 2H), 7.53 (dd, 2H), 7.48-7.32 (m, 46H), 7.16 (d, 2H), 6.85 (d, 4H),
6.77 (d, 8H), 6.72 (m, 6H), 6.62 (t, 3H), 5.09 (s, 2H), 5.04 (s, 16H), 4.97 (s, 12H); FAB-Mass calcd. for
C g0t 05017 1964.76. Found: 1964

[RE-&-2] 29]
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Py /Hz0

g Profon -

[G-3]-{AN-1]

3/d 4l 54.

[G-4]-[NA-2]-CO,He] Az (384 3

30) :

[NA-1] thalell [G-4]-[AN-1]& AH&-3H A

Ao
O~
o

oty
OQ‘O
o

{{
d/

]940]]‘— 61—/\-]0:” 42J/}.E

o
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[G-3]-{AN-1]-COH

F o ggshar,

FT-IR (KBr, cm™!) : 3300-2200 (very broad), 3032, 2921, 1694, 1594, 1447, 1160, 1033, 743. 'H NMR (CDCl,,

ppm)

1 7.92 (d, 2H), 7.79 (dd, 2H), 7.61 (d, 2H), 7.52 (dd, 2H), 7.48-7.30 (m, 86H), 7.14 (d, 2H), 6.86 (d, 8H),

6.78 (d, 16H), 6.76 (m, 18H), 6.65 (t, 3H), 5.09 (s, 2H), 5.04 (s, 32H), 4.97 (s, 28H); FAB-Mass calcd. for

CyusHooyOq° 3661.43 Found: 3661

[WH8-2] 30]
o Qq
A8
e ‘*6\
S5
e e O ‘}‘“Q”Z@
oy ofon i Sy efon
T3¢ %
%gq [G4HANA] Oégdq [G4HANA1-COH
af &l
34 o 55.
[G-11-[NA-3],-CO,He] Al & (¥H&2] 31) :
[NA-31,-CO2Me thalell [G-1]-[NA-31,-CO,Me& AH8-3F 21 o] 9ol = A o 457 s Ao Wy o2 g shsint.

'H NMR (CDClg, ppm) : 7.92 (m, 4H), 7.62 (d, 4H), 7.56-7.32 (m, 36H), 7.26 (d, 2H), 7.12 (d, 4H), 7.07 (t, 1H),
6.76 (d, 4H), 6.58 (t, 2H), 5.30 (s, 4H), 5.09 (s, 4H), 5.02 (s, 8H)

g4

311
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@,
000y R0

O
()

Orcope —————» {-conn
RO Q _/0 EtOH / H,O RO 0
@ I
[G-1]-[NA-3],-CO,Me [G-1]-[NA-3],-CO,H
0
v
0] I j
[G-1]
24 e 56.
[G-21-[NA-31,-CO,H®] Al 2 (44 32) :

[NA-3],-CO2Me thAlell [G-2]-[NA-31,-CO,Me& AH&-3F A o] 2lell= Aol 4539 &L o= sl

'H NMR (CDClg, ppm) : 7.92 (m, 4H), 7.62 (d, 4H), 7.52-7.32 (m, 56H), 7.24 (d, 2H), 7.11 (d, 4H), 7.08 (t, 1H),
6.74 (d, 4H), 6.70 (d, 8H), 6.58 (t, 6H), 5.31 (s, 4H), 5.09 (s, 4H), 5.04 (s, 16H), 4.98 (s, 8H)

[Wk-8-2] 32]
¢ @
aYave p coaMe EtOH / HpO p_ coan
R'O — RO I )
[G-2]-[NA-3],-CO,Me [G-2]-[NA-3],-COH

e
R'= ovﬁo”Q

<2
O/UO
(o] \‘O
[G-2] b
&4 o 57.

[G-3]-[NA-3],-CO,HS| A% (W&2] 33) :
[NA-31,-CO2Me thalell [G-3]-[NA-3],-CO,Me& AH&-3F A o]9folli= gd o 453} AT W o= gHdsiqitt

'H NMR (CDCl, ppm) © 7.92 (m, 4H), 7.62 (d, 4H), 7.52-7.32 (m, 96H), 7.24 (d, 2H), 7.11 (d, 4H), 7.08 (t, 1H),
6.87 (d, 8H), 6.79 (d, 16H), 6.71 (m, 12H), 6.63 (t, 6H), 5.30 (s, 4H), 5.10 (s, 4H), 5.03 (s, 32H), 4.99 (s, 24H)

[Wh&-2 33]
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EO

w0000y =0 -0

KOH 9
Qcone EtOH / H,0 p cozH
o] 2
RO ) R'Om (O~
\_7 O
[G-2]-[NA-3],-CO,Me [G-2]-[NA-3],-CO,H
op pe
° QO
R = 0 o}
PQO\/G’OK'@O—@
N L @)
%9
oo
0
63 O

kAl o 58.
[G-41-INA-31,-CO,H| Az (W-&-4] 34) :

bt

ol

e

[NA-31,-CO2Me thalell [G-4]-[NA-3],-CO,Me& AH&-3F A o]9fol= d o 453} A Wi o e 7

'H NMR (CDClg, ppm) : 7.92 (m, 4H), 7.62 (d, 4H), 7.52-7.32 (m, 176H), 7.24 (d, 2H), 7.11 (d, 4H), 7.08 (t,

1H),)6.85 (d, 16H), 6.79 (d, 32H), 6.73 (m, 36H), 6.62 (t, 6H), 5.30 (s, 4H), 5.09 (s, 4H), 5.04 (s, 64H), 4.97 (s,
56H

¢
w0 O30, RO

KOH Q
{-cozme {)-CoH
EtOH / H,0 g
‘ R'O
)

[G-4]-[NA-3],-CO,Me [G-4]-[NA-3],-CO,H

ée

o

g o 59.
[G-11-[AN-2]-CO,H9] Az (§h-&2] 35) :
[AN-21,-CO,Me thAlell [G-11-[AN-2]& AR&-8 A o] &lell = 4o 469t Ao o= FAdatsint.

'H NMR (CDCl5, ppm) : 7.95 (d, 4H), 7.98 (dd, 4H), 7.63 (d, 4H), 7.54 (dd, 4H), 7.52-7.32 (m, 36H), 7.26 (d,
2H), 7.12 (d, 4H), 7.07 (¢, 1H), 6.74 (d, 4H), 6.53 (t, 2H), 5.22 (s, 4H), 5.09 (s, 4H), 5.02 (s, 8H)

[R5 35]

_42_



FNE3 10-2005-0071276

»
0
@
®
Q0
®

o)
KOH
COMe —— > CO,H
o OO 2ve EtOH / H,0 . p ?
RO~ RO~ D<)
W P,
[G-1]-[NA-3],-CO;Me [G-1]-[NA-3],-CO,H
o O
o S
0~ \Cj
[G-1]
343 4l 60.

[G-2]-[AN-2]-CO,H®] Az (¥H3-2] 36) :
[AN-2],-CO,Me thalell [G-2]1-[AN-2]-CO,MeS AH&F 2 o] elol = §Ad o] 469 5 A3 W o= g8kt

'H NMR (CDClg, ppm) : 7.95 (d, 4H), 7.96 (dd, 4H), 7.65 (d, 4H), 7.54 (dd, 4H), 7.49-7.30 (m, 56H), 7.26 (d,

2H), (7.11 (()1, 4H), 7.08 (t, 1H), 6.77 (d, 4H), 6.69 (d, 8H), 6.55 (t, 6H), 5.31 (s, 4H), 5.11 (s, 4H), 5.06 (s, 16H),
4.97 (s, 8H

(3 ¢
R'O g Q o <o R'O Q g Q o}

¢ p coalte EtOH / Hp0 ¢ p coar
RO~ RO~

0, W

[G-2]-[NA-3],-CO,Me [G-2]-[NA-3],-CO,H
S
R'= Qoﬁo@
<
“Conros
(o]
e O
g4 dl 61,

[G-3]1-[AN-2]-CO,H] Az (§h-&2] 37) :
[AN-21,-CO,Me thalel [G-3]-[AN-2]-CO,Me& AH&-3 A o] 9]l = 9Hd o] 469t L7 o= 83t

'H NMR (CDCl3, ppm) : 7.97 (d, 4H), 7.95 (dd, 4H), 7.66 (d, 4H), 7.54 (dd, 4H), 7.50-7.30 (m, 96H), 7.26 (d,
2H), 7.10 (d, 4H), 7.09 (t, 1H), 6.87 (d, 8H), 6.79 (d, 16H), 6.72 (m, 12H), 6.63 (t, 6H), 5.32 (s, 4H), 5.11 (s, 4H),
5.05 (s, 32H), 4.98 (s, 24H)

[RE-8-2] 37]
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@,
- . RO
@, p coatte EtOH / Hy0 & OOCOZH
RO )~ RO~
W )
[G-2]-[AN-2],-CO,Me [G-2]-[AN-2],-CO,H
pa
s
R = o~ oA
@oV@o”@o@
o~y Ou 0D
5 S
b
G310
4 of 62.

[G-41-[AN-2]-CO,He] A2 (3182 38)
[AN-2],-CO,Me thalell [G-3]-[AN-2]-CO,Me= AFE-3F 2 o] 2]l = Aol 469t 53t W o= skt

'H NMR (CDClg, ppm) : 7.99 (d, 4H), 7.94 (dd, 4H), 7.65 (d, 4H), 7.54 (dd, 4H), 7.50-7.30 (m, 176H), 7.26 (d

2H), 7.10 (d, 4H), 7.09 (t, 1H), 6.85 (d, 16H), 6.79 (d, 32H), 6.73 (m, 36H), 6.62 (t, 6H), 5.30 (s, 4H), 5.10 (s,
4H), 5.07 (s, 64H), 4.99 (s, 56H)

oy p EtOH / Ho0 > p oot
RO )~ RO~ <)
W, W,

[G-4]-[AN-2],-CO,Me [G-4]-[AN-2],-CO,H

>

Yb¥* =(C4H;CO0M) 49 A% (964} 39) :

2 she A F23] AxA17 —‘é—a} o] A27]57 dtol A KH (108 mg, 2.7 mmol)& H7heic}, tpe ZEefadof Wz
AF (300 mg, 2.46 mmol)& ¥z, THF (25mL)oﬂ & H AT}, o] §RS Almets o] &sto] KHZF 5o S8
A7Vehar, Fa 7kart oA eks ) S

o B3
o a7h A awukgheh. ¥4=2] YbCl, (229 mg, 0.82 mmol)el THF (5mL)sh 2 %-e] EtOH
(GmL)& 713t} o] A& Algets o] &ato] ZEAol Bl SFE Hrletar a7 &<k ankgint, F shel A

, h ew

=3
o] &3} Q A Heta g Axste] Al%ak% Tk Nd* -(C4H,CO0™ ) T =93k
WH o 2 A 23813t



FNE3 10-2005-0071276

Yb3* =(C4H-COOM) 5 : A, = 976 nm (A = 325 nm, solid state)
Nd*" =(CgH;CO07, : A, = 886, 1054, 1325 nm (A, = 325 nm, solid state)
AAld 2.

Yb¥* ~(CgF;C007), 9] Az (WHg-2] 39) :

e} F 2 2l Z A (Pentafluorobenzoic acid)2 Wl ZAHBenzonic Acid) tiAle] AFg-3F 7
A WY o2 AxRTh Nd* ~(CeF,C00), = §4E Wy o2 Az

Yb3+—(C6F5C007)3 PN = 976 nm (A, = 325 nm, solid state)

Nd%* =(C4FsC007),4 : A, = 886, 1054, 1325 nm (\__ = 325 nm, solid state)

[RE-8-2] 39]

Ra Ra Ra Ra Ra Ra
KH LnCl 3 .0
Ra— COOH ———  Ra COO Kt ———— Ln¥] D Ra
THF THF/EtOH 0
Ra Ra Ra Ra Ra Ra

3
Ra=H %= FOICH
AN 3.
Yb?* ~(CgH;COO) 5(bipyridine) ] A% (4H8-4] 40) :

W2 AES AREEEaL, F92] YbCly 9} bipyridine (128 mg, 0.82 mmoD& 3 7kske] A Al 13} &

Nd?* - (CcH5CO0 ) 4(bipyridine) &= A WY o= A %353t
Yb3* =(C4H-COO ) 4(bipyridine) : A, = 976 nm (A, = 325 nm, solid state)

Nd%* =(C4H;CO0 ) 4(bipyridine) : = 884, 1055, 1324 nm (A, = 325 nm, solid state)
Al 4.
Yb?* =(CgF5CO07)4(bipyridine) 9] A2 (452 40) :

UE}%—?ELE@]&&% Ml Aol AEE RS Aejstas AAd 33 AT wPow
=

Yb?* =(CgF5CO0 ), (bipyridine) : A, = 976 nm (A, = 325 nm, solid state)

Nd3+—(C6F5COOf)3(bipyridine) Ao, = 884, 1055, 1324 nm (A, = 325 nm, solid state)

[Wh&-2] 40]

_45_
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Ra Ra Ra Ra
KH ot
Ra— COOH —— Ra COO'K
THF
Ra Ra Ra Ra
A A4 5.

Yb¥* ~(INA-1]-CO, 7)4(terpyridine) 9] #1z
AF sholl A AzAZ] ZehTel Ha7] 5

A siwbet) thE Eepse] ¥
ahol 2]
o] g-3te] 53] AH ki 21
o,

A%

()1__._1_

Yb3+_([NA_1]—C()2 )4(terpyridine) : A

Nd3+_([NA_1]—C()2 T)s(terpyridine) : A,

[9HS-2) 41]
/ E\ ()G Sisemyng
. THF / MeOH
N\ 7/
[NA-1]-CO,H
2 A4 6.

Yb¥* ~(INA-2]-CO, )4(terpyridine) 2] A3

[NA-11-CO,H tj2le] [NA-21-CO,H

9] YbCl, (113 mg, 0.40 mmol)ell Ae] v
S = EFE Hrteta sk
slo] Al z3kg ek N —([NA-1]- CO, N4(terpyridine) &=

m =972 nm ()xe

., = 888, 1053, 1324 nm (\,

FNE3 10-2005-0071276

| = Ra Ra
LnCl3, bipyridine 2N, *3|.0
— - tnd Ra
THF/EtOH -~n |9
- | Ra Ra
2 3

Ra=H E=F OICH

(524 41):

stell 4 KH (56 mg, 1.40 mmol), [NA-1]-CO,H (300 mg, 1.21 mmol) %
terpyridine (100 mg, O. 42mmol)§ A7 sk}, RS

Eo THF 100 mLE Yo &3|A17]aL, 24 7F27F oA &S HM
ﬂﬂﬂﬁ} Ol %Qﬂa Aeets o] &
o} wukshtl, 2 F oA L= A Ast A% HelddHes

o7 dAFY

5
T
o?—-'_]‘l'ﬂo

. = 325 nm, solid state)

= 325 nm, solid state)

(INA-2]-CO,, g(terpyridine) = § L W o2 g3kt

Yb3+—([NA—2]‘C02 T)s(terpyridine) © A,

Nd3+_([NA_2]—CO2 _)S(terpyridine) tAL

[Wh-8-2] 42]
I\ % KH/LnCly/terpyridine
= O THF / MeOH
[NA-2]-CO,H
2N 7

m =975 nm (A,

= 885, 1053, 1324 nm (A

« = 325 nm, solid state)

= 325 nm, solid state)

Ln®*-(INA-2]-CO;")s(terpyridine)
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Yb3* =(INA-31,-CO, 7);(terpyridine)®] 2% (¥+-5-4] 43) :

[NA-1]-CO,H thalell ([NA-31),-CO,HE A&7 A o]9lelli= Aol 591 L3 oz Al xs3) o
Nd** ~([NA-31-CO, 7)(terpyridine) = EU & Wy o= a3t

Yb3+—([NA—3]2—COZ T)5(terpyridine) : A, = 975 nm (A, = 325 nm, solid state)

N(13+—([I\TA—3]2—CO2 )4(terpyridine) © A, = 885, 1054, 1323 nm (A, = 325 nm, solid state)

(34 43]

[NA-3],-COH Ln®+-([NA-3]-COz)sterpyridine)
A 8.
Yb?* ~(INA-11-CO, 4(bipyridine)¢] Al (V-2 44) :

Terpyridine thAlel bipyridine& AM&8te] Aol 53 FAF Wyoez Axsdon, Nd** -(INA-1]-CO,
T)5(bipyridine) = F L7 YR o= A 8T

Yb3+—([NA—1]—COZ T)s(bipyridine) : A, = 976 nm (A, = 325 nm, solid state)

Nd®* =(INA-11-CO, ), (bipyridine) : A, = 885, 1055, 1323 nm (A, = 325 nm, solid state)

II.

[RE-8-2] 44]

Q KH/LnCl +/Bipyridine
() Beoy  tspmrees
THF / MeOH

[NA-1]-CO,H Ln%*-([NA-1]-CO,’);(Bipyridine)
A4 9.
Yb3* ~(INA-2]-CO, ), (bipyridine) 9] A3 (3H3-4] 45) :

Terpyridine WAlel] bipyridines AF&3le] AAJo 53 Fd3t WHoz A|x313 o, Nd3+‘([NA'2]_C02
T)5(bipyridine) = &L g WH o= A5k

YbSJr—([NA—Z]—CO2 7)5(bipyridine) 1 A, = 975 nm (A, = 325 nm, solid state)

Nd3+—([NA—2]—CO2 T)5(bipyridine) : A, = 885, 1053, 1323 nm (A, = 325 nm, solid state)

[1F-5-2] 45]
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/7 2 KHILnCl/Bipyridine

Lo sy oo () (0
=: THF / MeOH
\/ )

[NA-2]-CO,H Ln**-([NA-2]-CO; )3(Bipyridine)
A Al 10.
Yb¥* ~(INA-31,-CO, 7),(bipyridine)¢] A% (WF&-2] 46) :

Terpyridine Aol bipyridineS AF&dte] AAle] 591 Fdat whiom Azatglen, Nd* -([NA-31,-CO,
7)5(bipyridine) = 54 g Wy o & kit

Yb3+—([NA—3]2—CO2 T)5(bipyridine) : A, =975 nm (A_, = 325 nm, solid state)

Nd*" -([NA-31,-CO, )4(bipyridine) : A, = 885, 1053, 1323 nm (\,, = 325 nm, solid state)

O @
HiCO-{ )~ HaCO<{ )~ Q
KH/LnCly/Bipyridine e
3 O, THF/MeOH ta”
Haco} Hsco
W
[NA-3],-COH Ln**{[NA-3],-CO7)3(Bipyridine)

A Ald) 11
Yb3* ~([AN-1]-CO, 7)s(terpyridine) 9] 1z (WF-g-2] 47) :

AN-11-CO,HE A-g38le] AAld 53 5A3 Wyon Azsodon Nd* ~([AN-1]-CO,

Yb3+—([AN—1]—COZ T)s(terpyridine) @ A, = 976 nm (A, = 442 nm, solid state)
Nd3+—([AN—1]—CO2 T)s(terpyridine) : A, = 885, 1055, 1324 nm (A, = 442 nm, solid state)

[RE-8-2] 47]

7 N\ . O
OO e o (-4
9 9
[AN-1]-CO,H Ln**-([AN-1]-CO, );(terpyridine)
A e 12.
Yb3* ~([AN-21,-CO,, "),(terpyridine)e] Az (#H-g4] 48) :
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[AN-1],-CO,HtiAl el [AN-2],-CO,HE AH&3ato] AAle] 53} FUT W o Axatglon, Nd3+—([AN—2]2—
CO, Dg(terpyridine &= & g W o= g &kl vt

Yb3+—([AN—2]2—C02 “)s(terpyridine) 1 A = 976 nm (A_, = 442 nm, solid state)
NdSJr—([AN—Z]Z—CO2 T)y(terpyridine) : A = 885, 1055, 1324 nm (A, = 442 nm, solid state)

[RE-8-2] 48]

@
HaCO-¢ I~ Y S
Q KH/LnCly/terpyridine
O COH THEMeOH
~ 0
W,

[AN-2],-COH Ln3*.([AN-2],-CO;)s(terpyridine)

Al 13.
Yb3* ~([AN-1]1-CO, ), (bipyridine) 9] A1 3 (3H-4] 49) :

| bipyridine& AF-&38te] Al 53} & A7 W

[NA-1]-CO,Hti4Al el [AN-1]-CO,HE AH&3}aL terpyridine thAlol
1gk Wb o = 313l oh

o= A %89 08, Nd* ~([AN-1]-CO, ))4(bipyridine) & 5
Yb3+—([AN—1]—C02 T)5(bipyridine) : A, = 975 nm (A, = 442 nm, solid state)

Nd3+—([AN—1]—COZ T)5(bipyridine) : A = 884, 1053, 1324 nm (A, = 442 nm, solid state)

[RE-8-2] 49]

& &
Q KH/LNCly/Bipyridi LA
oo DA Oy Lron monety oo {9
== THF / MeOH 0
@ W ;
[AN-1]-COH Ln®*{[AN-1]-CO;')s(Bipyridine)

AR 14.
Yb3* =([AN-21,-CO, )4(bipyridine) ] #Z (¥-g4] 50) :

[AN-1],-CO,Ht A1 o]l [AN-2],-CO,HE AF&-3} 3L Terpyridine tl41e] bipyridines AH&-3ke] 2 Al 53} 5 g
Moz Azl e, Nd3* -([AN-2],-CO, 7)4(bipyridine) = &AW o= g3t

Yb‘%—([AN—Z]Z—CO2 “)5(bipyridine) 1 A, = 975 nm (A, = 442 nm, solid state)
Nd3+—([AN—2]2—COZ 7)5(bipyridine) : A, = 885, 1054, 1324 nm (A, = 442 nm, solid state)

[RE-8-2] 50]
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@,
H3C
<) é KH/LnCly/Bipyridine

COH
O 4 THF/MeOH
HaCO O Q \ />_/
<)

[AN-2],-COH , Ln®*{[AN-2],-CO; )(Bipyridine)
AA e 15.

Yb3* =([G-11-[NA-2]-CO, ),(terpyridine)?] |21}

L
lo
2
BN
=
olo
1>
ol
=

[NA-11-CO,H thHalel [G-1]-[NA-2]-CO,HE A& A o] 9lelli= Ao 59F A3 o Azsglon,
Nd** ~([G-1]- [NA-2]-CO, J,(terpyridine) = EU 3 WP o2 g3t
Yh3t =([G-1] -[NA-2]-CO, T4(terpyridine) : A = 976 nm (A, = 325 nm, solid state)

NdB+—([[G—l]—[NA—Z]—CO2 T)s(terpyridine) : A, = 886, 1053, 1324 nm (A, = 325 nm, solid state)

(34 51]

Q KH/LnClyterpyridine
H
rod Nl N pton  SncHteridne
Q O THF/ MeOH
[C-1]-[NA-2]-COH Ln**-([G-1]-[NA-2]-CO, )s(terpyridine)

o

(
R 5
Th

g‘.)A

1

Ao 16.

Yb*" ~([G-2]-[NA-2]-CO, )4(terpyridine) ] Az e A% (IH-&2] 52):

[NA-11-CO,H thalell [G-2]-[NA-2]-CO,HE A& A o] eldl= A« 59} A oz Azl o,

Nd¥* -([G-21~ [NA-2]-CO, )4(terpyridine) = & 2 &

of

Ho =2 g ekglt
Yb3 —([G-2] -[NA-2]-CO, T4(terpyridine) : A, = 975 nm (A, = 325 nm, solid state)

Nd®*-([G-2]- [NA-2]1-CO, )4(terpyridine) : A = 886, 1054, 1324 nm (A, = 325 nm, solid state)

(34 52]
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7 N\ It KH/LnCla/terpyridine
o OB Mt
— THF / MeOH

[G-1]-{NA-2]-CO,H Ln**-([G-1]-INA-2]-CO; )s(terpyridine)

S
R'= FQ&Q(@
oryos
oa O
A 17.
Yb?* =([G-31-[NA-2]-CO, ,(terpyridine)e] Azr3 o] A% (Wh&-2] 53):

[NA-1]-CO,H th4lell [G-3]-[NA-2]-CO,HE AH&3F A o] 2lo = AA|of 59 Tt W o= A 830 0m,

14
o

Nd**=([G-31- [NA-2]-CO, 7(terpyridine) = TU Wy oz A3t
Yb3+_([G_3]_[NA_2]_COZ ’)S(terpyridine) ‘Ao = 976 nm ()\ex = 325 nm, solid state)
Nd** -([G-31- [NA-2]-CO, 7g(terpyridine) : A = 886, 1053, 1324 nm (A, = 325 nm, solid state)

[RF-8-2] 53]

(o} -
KH/LnCls/terpyridine
THF / MeOH

[G-3]-INA-2]-CO.H Ln%*([G-3]-[NA-2]-CO, )s(terpyridine)

p/@
R= 0)500@
O\/@o’OOF@
%
50
63 D
2 A4 18.
Yb?* ~([G-41-[NA-2]-CO, ,(terpyridine) o] Az=r o] A% (V&2 54):
[NA-1]-CO,H thalell [G-4]-[NA-2]-CO,HE AHE-3F A o] 2lell= A Aol 5oF A3 o2 Al a3l o,
Nd**=([G-41- [NA-2]-CO, 7(terpyridine) = 5U & Wy oz g4 a3t

Yb3+—([G—4]—[NA—Z]—CO2 T)y(terpyridine) : A, = 976 nm (A, = 325 nm, solid state)
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Nd** -([G-4]- [NA-2]-CO, 7g(terpyridine) : A = 885, 1054, 1325 nm (A, = 325 nm, solid state)

[RE-8-2] 54]

9 KHLnOyterpyidine ol
O W e e O B e S
O THF / MeOH O O
3

[G4}HNA-2]-CO,H Ln**{IG-4]-[NA-2]-CO, )s(terpyridine)

v PYR

Al 19.

Yb3* =([G-11-[NA-3],-CO, 7),(terpyridine) 2] Az ] A% (384 55):

o

[NA-1]-CO,H thAlell [G-1]1-[NA-31,-CO,HE A&7 A o] elolli= HAd] 59 A7 oz Axsiglon,
Nd¥* -([G-11- [NA-31,-CO, J(terpyridine) = &I 3 L3 o2 FA AT
Yh3t -([G-11] -[NA-31,-CO, N4(terpyridine) : A, = 975 nm (A_, = 325 nm, solid state)

Nd*" -([G-11-[NA-3],-CO, 7)(terpyridine) : A ., = 885, 1053, 1324 nm (A, = 325 nm, solid state)

[G-1)-INA-3];-COzH Ln**-([G-1]-[NA-3]5-COz )s(terpyridine)

KH/LnCls/terpyridine
CO2H — >
THF/MeOH

AT 20.
Yb3* ~([G-2]1-[NA-3],-CO, 7),(terpyridine) 2] Al ] A% (384 56):

[NA-1]-CO,H thAlell [G-2]-[NA-31,-CO,HE A&7 A o] elolli= HAd] 59 A7 Wi oz Axsiglon,

hul
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Nd¥* -([G-21~ [NA-31,-CO, ) (terpyridine) = 3 L o 2 FA A )
Y3 -([G-2] -[NA-3],-CO, M4(terpyridine) : A, = 976 nm (A, = 325 nm, solid state)

NdB+—([G—2]—[NA—B]Z—CO2 T)s(terpyridine) : A = 886, 1053, 1324 nm (A, = 325 nm, solid state)

(132 56]

RO-O-O-O-F°
O

KH/LnClga/terpyridine

COMH

THF/MeOH

[G-2]-[NA-3],-COH

=

Ln**-([G-2]-[NA-3],-CO,)s(terpyridine)

R = 0
0 o0
o’\(gro‘g
ez O
A Ao 21,

[e]

Yb?* =([G-31-[NA-3],-CO, 7),(terpyridine) 2] Az ] A% (34 57):
[NA-11-CO,H thAlel [G-3]1-[NA-3],-CO,HE A}&-3 3l o] 2]l = A Ao 591 5U g
Nd**~([G-31- [NA-31,-CO, ), (terpyridine) = 543 Wy o2 FA At
Yb3+—([G—3]—[NA—3]2—COZ T)s(terpyridine) 1 X, = 976 nm (A, = 325 nm, solid state)

Nd** -([G-3]- [NA-31,-CO, 7s(terpyridine) : A = 886, 1054, 1324 nm (A, = 325 nm, solid state)
[ =

R

A
&

oo

(@)

7]

EO

A

o)

O O Q KHILNCl3terpyridine
@COZH _—
[e]

W,

THF/MeOH
R'OJ
W

[G-3]-[NA-3],-CO,H

542,
0 0
O\Qo"@o@

‘ﬂo«QcLQO_@

)

Ln3*-([G-3]-[NA-3],-CO, )s(terpyridine)

R
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Yb*" ~([G-4]1-[NA-3],-CO, Jy(terpyridine) 9] A=) Az (W2 58):

>

[NA-1]-CO,H thalell [G-4]-[NA-3],-CO,HE A&7 A o] 9oll= A Al o] 59} TAF o=

o= o 21X o

=

Nd** -([G-4]- [NA-31,-CO, 7)s(terpyridine) .= L YYo=

)
o
Ol

A=
Yb3* —([G-4] -[NA-31,-CO, Ts(terpyridine) : X, = 976 nm (A, = 325 nm, solid state)

N(13+—([G—4]—[NA—B]Z—CO2 T)s(terpyridine) : N = 885, 1054, 1324 nm (A, = 325 nm, solid state)

s

olo

Al
2]

(@)

8]

80

Q KHILnClyfterpyridine
@cozH —_—
O~

THF/MeOH
R'o‘—'—’ g ~

[G-4]-[NA-3]2-COoH

op/@

A

Ln3*{[G-4]-[NA-3],-CO,)s(terpyridine)

641 P
A Al of 23,
Vb3 ~([G-11-[AN-11-CO, y(terpyridine) ¢l Az el 4% (3<2) 59):

[NA-1]-CO,H th4lell [G-1]-[AN-1]-CO,HE A}
Nd** ~([G-11-[AN-1]-CO, 4(terpyridine) = FL & W o=

= T o

Yb3+_([G_1]_[AN_1]_COZ ’)S(terpyridine) ‘Ao = 975 nm ()\ex = 442 nm, solid state)

Nd®*-([G-1]- [AN-1]-CO, )s(terpyridine) : A, = 885, 1054, 1325 nm (A, = 442 nm, solid state)

[RE-8-2] 59]

THF / MeOH

RO Q 8 O g‘OH e | mo Q 8 O C(O)
9 W,

[G-1]-[AN-1]-CO.H Ln**-([G-1]-{AN-1]-CO, ),(terpyridine)
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Al 24,

[NA-11-CO,H th4lel [G-2]-[AN-1]-CO,HE A& 2 ]9 A
Nd¥* -([G-2]1-[AN-11-CO, )4(terpyridine) = &L W o7 FAstoeh.

Yh3t -([G-2] —-[AN-1]-CO, j(terpyridine) : A, = 976 nm (A, = 442 nm, solid state)
Nd** -([G-2]-[AN-1]-CO, ),(terpyridine) : A, = 886, 1054, 1325 nm (A, = 442 nm, solid state)

[RE-8-2] 60]

0 KH/LnCh/terpyridine
o - o e
O THF / MeOH

[G-2]-[AN-1]-COH Ln3*-([G-2]-[AN-11-CO;)3(terpyridine)

Jo

" ﬂ0ﬁd@
/ 0/\?’0\@
[G-2] b
A A4 25.

[NA-1]-CO,H tj4lel [G-3]-[AN-1]-CO,HE A}&& A
Nd¥* ~([G-31-[AN-11-CO, )4(terpyridine) = &L W3 o7 FAst9h.

Yb3+—([G—3]—[AN—1]—COZ T)s(terpyridine) : A, = 975 nm (A, = 442 nm, solid state)
Nd®*-([G-3]- [AN-11-CO, )s(terpyridine) : A_ =884, 1052, 1324 nm (A, = 442 nm, solid state)

(34 61]

7\
Q KH/LClyterpyridine
o (B B
O THF / MeOH

[G-3]-{AN-1]-CO2H Ln**-({G-3]-[AN-1]-CO, )s(terpyridine)
R'= Q OKQ
oI

[¢)

A oJ@o"Oo—@
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Al 26.

[NA-11-CO,H th4lel [G-4]1-[AN-1]-CO,HE A& 2 ]9 A
Nd¥* ~([G-41-[AN-11-CO, )4(terpyridine) = &L W o7 FA a9k,

Yb3+—([G—4]—[AN—l]—CO2 T)y(terpyridine) : A, =976 nm (A, = 442 nm, solid state)
Nd®" -([G-4]-[AN-1]-CO, )j(terpyridine) : A, = 884, 1052, 1325 nm (A, = 442 nm, solid state)

[RF-&-2] 62]

Q KHLnCly/terpyridine
o O B
O THF / MeOH

[G-3]{AN-1]-CO.H Ln**-([G-3]-{AN-1]-CO’)s(terpyridine)

R' = Op'cb

[NA-1]-CO,H wilel [G-1]1-[AN-2],-CO,HE A& ©]
Nd** ~([G-11-[AN-2],-CO, 7, (terpyridine) = &L & Wy o

Yh3t-([G-1] -[AN-21,-CO, "j(terpyridine) : X ,, = 975 nm (A_, = 442 nm, solid state)
Nd** -([G-1]- [AN-2],-CO, 7(terpyridine) : A = 884, 1054, 1324 nm (A, = 442 nm, solid state)

[RE-8-2] 63]

_56_



FNE3 10-2005-0071276

O
Hsco-{ O~ )
) KH/LnCly/terpyridine
O COzH THF/MeOH
Hacyo
P,

[G-3]-[AN-2],-COH Ln®+-([G-3]{AN-2],-CO,-}s(terpyridine)

Yb3* - ([G-2] -[AN-2],-CO, ’)B(terpyridine) "N oy = 975 nm ()\ex = 442 nm, solid state)

Nd®*-([G-2]- [AN-2],-CO, )s(terpyridine) : X =886, 1053, 1325 nm (A, = 442 nm, solid state)

KH/LnCl /terpyridine

COH THF/MeOH

[G-3]-[AN-2],-CO,H Ln*-([G-3]-[AN-2],-CO, )s(terpyridine)

S

FQ“UK@
[G-2] \O
Ao 29.
Yb?* ~([G-31-[AN-2],-CO, 7),(terpyridine) 2] AlZ g ] A% (34 65):

[NA-1]-CO,H wialell [G-3]-[AN-2],-CO,HE AH&a elelol= Ao 59 T WHon Axsglom,
Nd**~([G-31-[AN-2],-CO,, 7, (terpyridine) = &d & Wy o=

Yb¥* ~([G-3]1-[AN-2],-CO, (terpyridine) : A ., = 975 nm (A, = 442 nm, solid state)

Nd®*-([G-3]- [AN-21,-CO, T)4(terpyridine) : A, =885, 1054, 1325 nm (A, = 442 nm, solid state)

(18-~ 65]
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@,
HaCO{ Y~ )
<) KHLnClyfterpyridine

2H THF/MeOH

@
Hac0~ 8 \}40

[G-3]-[AN-2],-CO,H

R'= /é’}rQ

Ln3*([G-3]-{AN-2]2-CO2)s(terpyridine)

B
e ﬁ
[G- 31\02;\0
2 Al 30.
Yb?* -([G-4

1-[AN-2],-CO, N(terpyridine) o] A2 ] A %

[NA-11-CO,H wixlel [G-4]-[AN-2],-CO,HE P"L
Nd** -([G-4]-[AN-2],-CO, 7, (terpyridine) 2 &<

Yb3 —([G-4] -[AN-2],-CO, Ts(terpyridine) : X, =976 nm (A, = 442 nm, solid state)

Nd3+—([G—4]—[AN—2]2—COZ T)s(terpyridine) : A = 884, 1053, 1324 nm (A, = 442 nm, solid state)

[Wh&-2] 66]

0y {2
HaCO- Y~ S HeCOL 3~ D
O Q KH/LnCly/terpyridine O
OCO;H TV

THF/MeOH

HCO“}—JO HCO
3 \/ O

[G-4]-[AN-2],-CO2H

Ln®*-([G-4]-[AN-2],-CO’)a(terpyridine)

5,10,15-E8) 89 -20-4-72BA A D EH DS AJE319 2 s W o AzEPomn Nd°T -
[Porphyrin(phenyl);(COO7) ], %= %oa]éf} Wy o 2 3443k
FT-IR (KBr, cm™ b : 3316, 1596, 1402.

Yb3* = [Porphyrin(phenyD),(COO 7)1, : A, = 975 nm (A, = 442 nm, solid state)
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Nd®* ~[Porphyrin(phenyD,(COO7) 1, : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

Yb3+—[Porphyrin(phenyl)S(COO_)zinc]SQ Az (52 68)

>

[5,10,15-E8HA L -20-4-7t25A # D) Z A o} 5,10,15-EHA L -20- 4-7tE2HA|Hd)3
AL Aelstas A 13} FUF o Azt o Nd* - [Porphyrin(phenyl);(COO)zinc ]
2 A3l

FT-IR (KBr, cm™ b : 1596, 1410
Yh3* - [Porphyrin(phenyl)5(COO )zinc 5 : A, = 975 nm (A, = 442 nm, solid state)

Nd3* - [Porphyrin(phenyD);(COO7)zinc ], : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)
A Al of] 33.

Yb3+—[Porphyrin(phenyl)3(C007)p1atinum]BQ Az (FH-52 68) -

(@]
—

10,15-E839d -20-(4-7t25 A 9 D) &9 - | Z2+El w5 5,10,15-E2] 3 d-20-(4-7t=2 5 A 9 )& | Bl AL
L3 AL At AA Y 13 =d3F o 2 A F359om Nd3+—[Porphyrin(phenyl)s(COO_)platinum] G T
o =2 3rAdeksith

FT-IR (KBr, cm™) : 1599, 1417.
Yh3* - [Porphyrin(phenyl)5(COO )platinum] 5 : A, = 975 nm (A, = 442 nm, solid state)

Nd”* ~[Porphyrin(phenyl),(COO )platinuml, : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

M=2n &= Pt OICH

Yb3+—[Porphyrin(phenyl)S(Coof)]3(bipyridine)9] Az (2 69) -
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5,10,15-Triphenyl-20-(4-carboxyphenyl)porphyring AH&3kaL, #4=2] YbCl,} bipyridines 3 7}Fsto] A A 4]
Zoel W o7 A 259 o NSt - [Porphyrin(phenyl)5(COO™) 1 5(bipyridine) = & ¥ gk ¥ o= 3+ 33l tt.

FT-IR (KBr, cm™!) : 3310, 1599, 1400.
Yh3* - [Porphyrin(phenyl) ;(COO7) 15(bipyridine) : A, = 975 nm (A, = 442 nm, solid state)

Nd3* - [Porphyrin(phenyl);(COO™)15(bipyridine) : A = 885, 1054, 1323 nm (A_, = 442 nm, solid state)

f AN

KH / Bipy -NF
LnCly / THF /EtOH PN
{ =

Yb3+—[Porphyrin(phenyl)S(COO_)zinc]S(bipyridine)ﬂ Az (REg2] 70) -

[5,10,15-E&]#d-20-(4-72 5 A d D) E A Jotd & 5,10,15-E& 7 d-20-(4-7t2 1A A D EF A Al AL
7 o] Qof| = AAo 33 FAg o A FEkG o, Nd3+—[Porphyrin(phenyl)S(COO )zinc ] 5(bipyridine) = &%
W o2 skl

FT-IR (KBr, cm™1) : 1600, 1401.

Yhot - [Porphyrin(phenyl) ;(COO7)zinc 1 (bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3* - [Porphyrin(phenyl);(COO7)zinc ] 5(bipyridine) : A, =890, 1052, 1323 nm (A, = 442 nm, solid state)
A Al of| 36.

Yb3+—[Porphyrin(phenyl)3(COO_)platinum]3(bipyridine)ﬁ Az (HF-8-2] 70) :

5
43 A o= Ao 33} FUG o R skl o

2]

Nd** - [Porphyrin(phenyl) ;(COO )platinum] 4(bipyridine) &= U W o2 A s gich,
FT-IR (KBr, cm™!) : 1599, 1410.

Yhat - [Porphyrin(phenyl)5(COO )platinum] 5(bipyridine) : A, = 978 nm (A_, = 442 nm, solid state)

33t

]
=

s

3}

hul

0,1%3 Egy é—zo—(4—ﬂi%ﬂﬁ]é)%ﬁj]%]%a‘rﬂ < 5,10,15-E8Hd-20-4-7I 2 E5A H ) E3 & gl A
o A 2= ,

Nd3* - [Porphyrin(phenyl);(COO )platinum] 5(bipyridine) : A = 890, 1052, 1323 nm (A, = 442 nm, solid state)

[RE-8-2] 70]
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| AN

KH / Bipy N2
LnCl / THF / EOH NN
! 2

M=ZnT=Pt
oICH,

Al 37.

Yb?* ~[Porphyrin(phenyl),(COO7) ] 5(terpyridine)©] 1% (3H-g-4] 71) :

AoEg gl Hugds AgR 2 ol9ele AAd 3% Fdd wyoer Axsidon, Nd¥-
[Porphyrin(phenyD),(COO ) 1,(terpyridine) = &4 g Wy o= FA st

FT-IR (KBr, cm™) : 3314, 1604, 1405.
Yhat - [Porphyrin(phenyl) ;(COO™) 1 4(terpyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3* - [Porphyrin(phenyl)5(COO7) 15(terpyridine) : A = 890, 1052, 1323 nm (A_, = 442 nm, solid state)

KH / Terpy
LnCly / THF / EtOH

A Ale] 38 :

FT-IR (KBr, cm™ 1) : 1600, 1402.

Yhat - [Porphyrin(phenyl) ;(COO )zinc 1 5(terpyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd?* - [Porphyrin(phenyl);(COO )zinc ] 5(terpyridine) : A, = 890, 1052, 1323 nm (A, = 442 nm, solid state)
AAld 39 :

Yb3+—[Porphyrin(phenyl)S(COO_)platinum]S(terpyridine)ﬁ Az (W22 72) ¢
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[5,10,15- E &} sl d -20-(4-7k= 5 Ao ) E 0] - gjale] [5,10,15- Eﬂxﬂé 20 (4-7 FFE 5 A o ) E ) 9 | E e E

_’ '\__
o F Az o, Nd3+—[Porphyrin(phenyl)3(COOf)platinum]3 (terpyridine) =4 '& W o 2 Akl
FT-IR (KBr, cm™) : 1598, 1408.
Yh3* - [Porphyrin(phenyl)5(COO )platinum] 5(terpyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3* - [Porphyrin(phenyl);(COO )platinum] 5(terpyridine) : A, = 890, 1052, 1323 nm (A, = 442 nm, solid state)

[RE-&-24 72]

KH / Terpy
LnCy/ THF / EtOH

M=2n T= Pt OICh

Yb3* = [[G-1].-Porphyrin(phenyl).(COO07) 1,2 A% (¥+-3-24] 73) :
3 3 3

[G-115-5,10,15-E8 9L -20-(4-7t =25 A9 ) Z9 S AREete] AAld 13 Fd3 WyPom A xe3l
Nd3+—[[G 115-Porphyrin(phenyD)(COO™ )], %= FL 3 Wi o2 ki)

o
£

Yht - [G-1]5-Porphyrin(phenyD);(COO) 15 : N, = 975 nm (A, = 442 nm, solid state)

Nd®* [ [G-1]5-Porphyrin(phenyD),(COO) 1, : A = 885, 1054, 1323 nm (A, = 442 nm, solid state)
Al 41

Yb3* - [[G-21,-Porphyrin(phenyl) ,(CO07) ] ,9] Az (454 73) ;

[G-214-5,10,15-E&]#d-20-(4-7 2 EA A D EA AL A-gato] 24
Nd?* ~[[G-2],-Porphyrin(phenyD) ,(CO0™) ], & TU & Wy o2 FAs}

Yb3* -[[G-2],-Porphyrin(phenyD).(COO) ], : A . =975 nm (A__ = 442 nm, solid state)
3 3 3 em ex

Nd?* [ [G-2]4-Porphyrin(phenyD),(COO) ], : A =885, 1054, 1323 nm (A, = 442 nm, solid state)
A AT 42
Yb3 -[[G- 315-Porphyrin(phenyD);(CO07) ] 59] Al (RF--2] 73) :

[G-314-5,10,15-E2]#d-20-(4-7F2 A d D) E9 S AbEsto] AAld 13 U3 Byem Axsglen,
Nd®* ~[[G-31,-Porphyrin(pheny) ;(CO0™) 1, %= 4 & W o= g3t

Yb3* -[[G-3],-Porphyrin(phenyD).(COO) ], : A . =975 nm (A__ = 442 nm, solid state)
3 3 3 em ex
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Nd®*-[ [G-314-Porphyrin(phenyD)s(COO7) 15 : A = 885, 1054, 1323 nm (A, = 442 nm, solid state)
2 A 43 :
Yb3+—[[G—4]3—Porphyrin(phenyl)s(COO_)]39] Az (k52 73) -

[G-41,-5,10,15-Ed]3d-20-U4-7t=25 A8 D) T 1S AHEste] Ao 13 #d3 ez Axsiglon
Nd?*~[[G-41,-Porphyrin(phenyl),(CO0™ )1, %= &4 & Wy oz sl

Yh3t - [G-415-Porphyrin(phenyD);(COO) 15 : N, = 975 nm (A, = 442 nm, solid state)
Nd®*-[ [G-41,-Porphyrin(phenyD);(COO7) 15 : A = 885, 1054, 1323 nm (A, = 442 nm, solid state)

[RE-&-2] 73]

A Al 44,

Yb3+—[[G—l]3—Porphyrin(phenyl)3(COO_)zinc]BQ Az (g2 74) -

[[G-115-5,10,15-E&] 3 d-20-(4-7F2 5 A d ) Ed] A |obd & ARG-sto] Aol 13 A3 oz Al xs3l o,
Nd®* ~[[G-11,-Porphyrin(phenyl);(COO )zinc], = U & W o2 g st

Yb3 -[[G-1 l3=Porphyrin(phenyl);(COO )zinc 14 : A, = 975 nm (A, = 442 nm, solid state)

Nd?* [ [G-114-Porphyrin(phenyD);(COO)zincl, : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

A A e 45.
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Yb3+—[[G—2]3—Porphyrin(phenyl)3(COO_)zinc]3-04 A2 (FH-8-2] 74) :

[[G-2]1,-5,10,15-E&] 94 -20-(4-7t2 B A g D) E 5 A ]o}d & A}

o

sto] Aol 13 5dg YR o=w A xs13l o
Nd?*-[ [G-2]5-Porphyrin(phenyl);(COO )zinc 1% &L gk B o= 3433t

Y3t -[ [G-2]5-Porphyrin(phenyD);(COO )zinc 15 : A, = 975 nm (A, = 442 nm, solid state)

Nd°* - [G-2]5-Porphyrin(phenyD);(COO )zinc 1, : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

A AT 46.

Yb?* ~[[G-3],-Porphyrin(phenyl);,(COO)zinc 1,9l A% (F-5-2] 74) :

[[G-315,-5,10,15-E8] 3 d-20-(4-7t2 5 A d ) Ed] A oA & ARG-sto] Ao 13 A3 oz Alxs3 o,
Nd3* - [G-314-Porphyrin(phenyl);(COO )zinc ], %= &L g+ Wy o= A5kl

Yh3*t-[ [G-315-Porphyrin(phenyD);(COO )zinc 15 : A, = 975 nm (A, = 442 nm, solid state)

Nd®*-[ [G-315-Porphyrin(phenyD);(COO )zinc 1, : A = 885, 1054, 1323 nm (A, = 442 nm, solid state)

A ] o] 47,

Yb3+—[[G—4]3—Porphyrin(phenyl)s(COOf)zinc]39] AZ (A 74) ¢

[[G-415-5,10,15-E 2|3 d-20-(4-7t =25 A A D) EF| - | ob A & ARE-ate] AAel 13} S P o= Axsglon,
Nd°* - [G-414-Porphyrin(phenyl);(COO )zinc ;%= &L g+ Wy o= A5kl

Yb3*t-[ [G-4]1,-Porphyrin(phenyD);(COO)zinc 1, : A, = 975 nm (A, = 442 nm, solid state)

Nd3*-[ [G-41;-Porphyrin(phenyD);(COO )zinc 1, : A = 885, 1054, 1323 nm (A, = 442 nm, solid state)

A A]of] 48,

Yb¥* ~[[G-1]4-Porphyrin(phenyl) ;(COO )platinum] ;9] A2 (¥+-&-4] 74) :

[[G-114-5,10,15- 5 d-20~(4-7h2 2 A A D E N D] S e 5 & Aato] Ao 19 5Ag gz Axa g
‘9“:'%)

ey

Nd®*-[[G-1] 4~Porphyrin(phenyl)4(COO )platinum] ;%= &

o
g

o= gaasT,
Erdt-[ [G-11;-Porphyrin(phenyD)4(COO )platinum]; : A, = 1520 nm (A, = 442 nm, solid state)
Yb3 -[[G-1 l3=Porphyrin(phenyD);(COO )platinum] : A, . = 975 nm (A, = 442 nm, solid state)

Nd*" -[[G-1],-Porphyrin(phenyl);(COO )platinum] 5 : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)
Ao 49.

Yb3+—[[G—2]3—Porphyrin(phenyl)s(COOf)platinum]SQ Az (W2 74) -
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[[G-214-5,10,15- ¢ 9 9-20-(4-7h 2 2 A1 5 D) F 3 | Hehe) 52 Abahel Aol 13} $AG Py oz Azt

o,
Nd®* -[[G-2],-Porphyrin(phenyl) ,(COO)platinum] ;== A 3 W o2 a3t

Y3t -[ [G-2]5-Porphyrin(phenyl);(COO )platinuml, : A, = 975 nm (A, = 442 nm, solid state)

Nd®* [ [G-214-Porphyrin(phenyl),(COO )platinum]; : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

A Al 50.

Yb3+—[[G—3]3—Porphyrin(phenyl)3(COOf)platinum]SQ Az (HF22] 74) :

[[G-31,-5,10,15-E& | d-20-(4-7t 2 HA A D) E ) A | Z2HEl 55 AHS

'Q‘Eq ’
Nd®* -[[G-3],-Porphyrin(phenyl) ;(COO )platinum] ;== A3 W o2 a3t

-

Yb3*t-[ [G-315-Porphyrin(phenyl),(COO )platinum]l, : A, = 975 nm (A_, = 442 nm, solid state)

Nd®* [ [G-314-Porphyrin(phenyl),(COO )platinum]; : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

A Ao 51.
Yb3+—[[G—4]3—Porphyrin(phenyl)3(COO_)platinum]SQ Az (HF22] 74) :

[[G-41,-5,10,15-E& | d-20-(4-7F 2 H A A D) E 9 A Z2HEl 55 AHS
Q‘Eq’

Nd** - [[G-4] 3~Porphyrin(phenyl);(COO )platinum] ;%= Hr

A3

f
[e5
i)
o
ox
ol
3%
o

OS2 3

Yh3*t-[ [G-41,-Porphyrin(phenyl);(COO )platinum], : A, = 975 nm (A_, = 442 nm, solid state)

Nd®* [ [G-4]4-Porphyrin(phenyl);(COO )platinum] 5 : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

[RE-&-2] 74]
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5 A

K

O\QOO\Q 0 °
°b

ﬁ

0L 0 plodotys
L@L@ gt 8
Ob

"0 S

M & Zn &< Pt ot}

-[[G-1]5-Porphyrin(phenyl)5(COO™) 1, (bipyridine)¢] A% (§h-g-2] 75) :

[G-11,-5,10,15-Triphenyl-20-(4-carboxyphenylporphyrinE AH83}iL, F#4¢] YbCls¢} bipyridines %713t
AN 37 U3 o Z A xsg o, Nd3+—[[G—l]S—Porphyrm(phenyl)s(COOf)]3(bipyridine)l£ T H o
2 g8kt

Yb3t - [[G- 11;-Porphyrin(phenyl);(COO7) 1 5(bipyridine) : A, = 975 nm (A_, = 442 nm, solid state)

Nd** -[[G-1],-Porphyrin(phenyl)5(COO7) ] ,(bipyridine) : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

A A ¢ 53 :

Yb3+—[[G—2]3—Porphyrin(pheny1)3(COOf)]3(bipyridine)9] Az (52 75) -

[G-214-5,10,15-Triphenyl-20-(4-carboxyphenyDporphyring AH&3tiL, #52] YbCls9} bipyridine<
2N o 33 AU W o Z A ZE} o, .Nd3+—[[G—Z]3—Porphyrin(phenyl)S(CO(T)]3(bipyridine)_‘£ 54
2 g5kt

Yh3t - [G-21,-Porphyrin(phenyl),(COO™) I ;(bipyridine) : A, = 975 nm (A, = 442 nm, solid state)

Nd?* [ [G-2]4-Porphyrin(phenyl);(COO™) 1 4(bipyridine) : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

2 A 54 :

Yb3+—[[G—3]3—Porphyrin(phenyl)3(COO_)]3(bipyridine)ﬂ Az (HH8-2] 75) :
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[G-314-5,10,15-Triphenyl-20-(4-carboxyphenyDporphyring A-&3kiL, #5¢ YbCl,¢} bipyridine

Ao 33} B3 v o7 A Z31Y o, Nd°t - [G-315-Porphyrin(phenyl);(COO7) 1,(bipyridine) %= & ¥ & %Y
2 g5kt

Yh3t - [G-314-Porphyrin(phenyl);(COO™) I ;(bipyridine) : A, = 975 nm (A, = 442 nm, solid state)

Nd®* [ [G-314-Porphyrin(phenyl);(COO™) 1 4(bipyridine) : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)
2 Al 55:

Yb3t-[ [G-41,-Porphyrin(phenyl);(COO™) ] 5(bipyridine) ¢] A% (¥k-g-2] 75) :

[G-415-5,10,15-Triphenyl-20-(4-carboxyphenyDporphyring AH&3}iL, #52] YbCly9} bipyridine<

4 7}ato]
Aol 33} g WP o2 AlZdgl o, Nd* -[[G-4]5-Porphyrin(phenyl)5(COON) 1 y(bipyridine) &= & U & 4 .
= st

Yb?* ~[[G-41,-Porphyrin(phenyl),(COO) 1 4(bipyridine) : A, = 975 nm (A, = 442 nm, solid state)

Nd®* ~[[G-41,-Porphyrin(phenyl);(COO7) 1 (bipyridine) : A, = 885, 1054, 1323 nm (A, = 442 nm, solid state)

(234 75]

o KH/ Bipy
LnCly/ THF/ EtOH
[Gn] *

Gn] %’Q

g

0
o0 iy
0
&/@o’@O”@ —OO 00@0@88%
hOOUO‘QO@ ¥ o\©o~©o_gog
Ob o~y ob—ooﬁcif.g
0 é
5D . OO%O
oo P
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Yb3+—[[G—l]3—Porphyrin(phenyl)3(COO_)ZinC]3(bipyridine)ﬂ Az (2] 76) :

[[G-115-5,10,15-E8] 34 -20-(4-7t=2 5 A 2 d) 9] & Jo} A& Ab&-sto] AAle] 33 A3 o= A xeql o,
Nd®*-[[G-1] 4~Porphyrin(phenyl);(COO7)zinc ] 5(bipyridine) = & ¥ gk ¥ o= 313331 tt.

Yb3 -[[G-1 1,=Porphyrin(phenyl) 5(COO ) zinc 1 5(bipyridine) : A, = 978 nm (A_, = 442 nm, solid state)

Nd3+—[[G—l]S—Porphyrin(phenyl)s(COO_)zinc]S(bipyridine) P Ny = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

A Al 57

Yb3+—[[G—2]3—Porphyrin(phenyl)3(COO_)zinc]B(bipyridine)ﬂ Az (932 76) :

[[G-215-5,10,15-E8] 3 d-20-(4-7t=2 5 A 2 d) 9] & Jo} A& A&-sto] AAle] 33 A3 o= A xel o,
Nd®* ~[[G-2],-Porphyrin(phenyl) ;(COO7)zinc ] ,(bipyridine) = &4 & W o2 gk},

Y3t -[ [G-2]5-Porphyrin(phenyl);(COO )zinc 15(bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—2]S—Porphyrin(phenyl)s(COOf)zinc]S(bipyridine) P N = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

Al 58:

Yb3* -[[G-3]3-Porphyrin(phenyl);(COO)zinc ] 5(bipyridine) 2] % (¥k-&2 76) :
[[G-313-5,10,15-E&]3d-20-(4-7t25A A d) &) ] okl & AF&-8to] Ao 33 &9 W o= Alxs}lon,
Nd®* ~[[G-31,-Porphyrin(phenyl) ;(COO7)zinc ] ,(bipyridine) = &4 & W o2 gk},

Yh3t - [G-31,-Porphyrin(phenyl)s(COO)zinc 1,(bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—3]S—Porphyrin(phenyl)s(COOf)zinc]S(bipyridine) P N = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

2 Al ¢ 59:

Yb3t -[[G-4] 5~Porphyrin(phenyl) ,(COO")zinc | 4(bipyridine) ] A

BN
ICE
oo
1>
\]
S

[[G-41,-5,10,15-E¢]3'd-20-(4-7} 25| #d) &3] ] okl & Apg-8te] Ao 33} TA W o Alxaglor
Nd*" -[[G-4],-Porphyrin(phenyl)5(COO7)zinc ] 4(bipyridine) = & & W o2 g4 a3t
Yb3*t-[ [G-41,-Porphyrin(phenyl),(COO )zinc I 5(bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—4]S—Porphyrin(phenyl)3(COOf)zinc]S(bipyridine) " Nep = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

Al 60.

Yb3+—[[G—l]3—Porphyrin(phenyl)S(COOf)platinum]S(bipyridine)g Az (W52 76) -

>
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[[G-11,-5,10,15-E&] | d-20-(4-7 2 EA A D) EA A Z2HE] 5 S A
o

Nd** -[[G-11] 5~Porphyrin(phenyl);(COO)platinum] ;(bipyridine) = & &

°
ol
o
e
o
fu
]
oX,
ol
2
Auj

Yb?* -[[G-1],-Porphyrin(phenyl),(COO)platinum] 4(bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—l]3—Porphyrin(phenyl)s(COOf)platinum]S(bipyridine) " Ao = 890, 1052, 1323 nm (A, = 442 nm,
solid state)

A A4 61.

Y3 -[[G- 21,-Porphyrin(phenyl)3(COO )platinum] 5(bipyridine) ¢} Az (¥h-3-2] 76) :

[[G-21,-5,10,15-E&) 99 -20-(4-7t 2 XA A D) EF A | FeHEl 5 & AHE8te] AAlo 37 5%
o

Nd3* - [G-2]4-Porphyrin(phenyl);(COO )platinum] 5(bipyridine) %= &4 3

Yb?* ~[[G-2],-Porphyrin(phenyl);(COO)platinum] 4(bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—Z]3—Porphyrin(phenyl)3(COO_)platinum]3(bipyridine) P Aoy = 890, 1052, 1323 nm (A, = 442 nm,
solid state)

A 62.

Yh3t -[[G- 315-Porphyrin(phenyl)5(COO )platinum] ;(bipyridine) ¢] A== (RF-5-4] 76) :

s
o
g
o
it
M
BN
=
3%

[[G-315-5,10,15-E&]3d-20-(4-7t2 5 A ) 9 d ] 28w & ARt Ao 33} 5<d

onf
AT Wy o G4

Nd?* -[[G-31,-Porphyrin(phenyl) ;(COO )platinum] y(bipyridine) = & et

ol

Y3t -[ [G-3]5-Porphyrin(phenyD);(COO )platinum] ;(bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—3]3—Porphyrin(phenyl)s(COOf)platinum]S(bipyridine) " Aoy = 890, 1052, 1323 nm (A, = 442 nm,
solid state)
2 Al o] 63.

Y3 -[[G- 41,-Porphyrin(phenyl)5(COO )platinum] 5(bipyridine) ©] Az (RF-g-2] 76) :

Z
o
e
o
fr
>
N
ol
2

[[G-415-5,10,15-E¢#d-20-U4-7tE25 A8 ) Z 9D | &2t 55 AHE8ke] A Ald 33 5

o
Nd®* -[[G-4] s~Porphyrin(phenyl)4(COO )platinum] ;(bipyridine) = &4 BH o =

o

14

bt

ol

Yb3*t-[ [G-4]4-Porphyrin(phenyl);(COO )platinum] 5(bipyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—4]3—Porphyrin(phenyl)3(COO_)platinum]3(bipyridine) P Aoy = 890, 1052, 1323 nm (A, = 442 nm,
solid state)

[HF-&-2] 76]
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KH /Bi|
LnCh/ THF /EtOH

0. - -
~1Gn M=2Zn EE=Pt
[Gn] OICh.

- v
‘ 'Oo«Q Binevar

0 0 0
QO J&aﬁg%

%} -0 {ﬁ©6@¢@~@
" Urjqu&{> ‘ TOQQ?@ég
°3Qc{g© O?gw
RN

/o 5
B2
o) o]

A A4 64:

Yb** =[[G-1]4-Porphyrin(phenyl),(CO07) ] 5(terpyridine) ] 2z (482} 77) :

vl g d giale] B3 2l d-& AFE-gE A o] 2loll= A Ao 33 A g W o A xEgl o,

Nd** -[[G-1] 4~Porphyrin(pheny]),(COO™) 1 5(terpyridine) &= 5 U & W o2 433 th

Yh3*-[[G-1 ]3=Porphyrin(phenyD) ;(COO™) ] 5(terpyridine) : A, , = 978 nm (A_, = 442 nm, solid state)

Nd®*-[ [G-114-Porphyrin(phenyl),(COO) ] (terpyridine) : A_ =890, 1052, 1323 nm (A, = 442 nm, solid state)
A A4 65:

Yb3+—[[G—2]3—Porphyrin(pheny1)3(COOf)]3(terpyridine)ﬂ Az (52 77)

vl 2 e i alell Bla] gl e & ARE-RE A o] 9foll= A Al 33 T AR W o Axsglon,

&
ol
L
o
fru
%
ox
[0
ol
bt
i

Nd®*-[[G-2] 3~Porphyrin(phenyl)5(COO7) 1 5(terpyridine) = &%

Yb3* - [[G-215-Porphyrin(phenyl) ,(COO7) ] ,(terpyridine) : A = 978 nm (A, = 442 nm, solid state)
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Nd®*-[[G 2]5-Porphyrin(phenyl);(COO ) ] 4(terpyridine) : A

m =890, 1052, 1323 nm (A
2 A ¢ 66:

ox = 442 nm, solid state)

Yb3t - [[G- 31,-Porphyrin(phenyl)5(COO) ] 5(terpyridine) 8] Az (¥h-3-2] 77) :
Higgld diiled Hygds AREgE 3 o]+

Porphyrin(phenyD4(CO0D)] 4 5

= AAd 37 T WHoR A x5}
(terpyrldme) Ak o 7 A et

ow, Nd* -[[G-3],-
Yh3t =[G 31,-Porphyrin(phenyl),(COO™) ] 4(terpyridine) : A

m =978 nm (A,

. = 442 nm, solid state)
Nd** -[[G 315-Porphyrin(phenyl);(COO7) ] (terpyridine) : A

m= 890, 1052, 1323 nm (A
A A 67:

ox = 442 nm, solid state)
Yb3 - [[G- 41,-Porphyrin(phenyl)s(COO™) ] 5(terpyridine)©] A=

HE-S-2 77)
Higgd diale Hyglds ARESE A olejel= Al 33 Fdst Wyow Axdglon, Nd3+—[[G—4]3—
Porphyrin(phenyl)5(COO7)] 3(terpyrldme) FYs YHo B 3Gt

Yb¥t -[[G 415=-Porphyrin(phenyl) 5(COO") ] 5(terpyridine) : A

n =978 nm (A

ox = 442 nm, solid state)
Nd**~[[G-413-Porphyrin(phenyD;(COO) ] (terpyridine) : A

=890, 1052, 1323 nm (A
[HF&-2) 77]

ox = 442 nm, solid state)
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KH /Bipy
LnCl/ THF /EtOH

[Gnl f@

5.0
o K
_Q&Qof@o@
o
0
s

2 Ao 68 :
Yb3+—[[G—l]3—Porphyrin(phenyl)3(COOf)zinc]3(terpyridine)9] Az (HH8-2] 78) :

[[G-11,-5,10,15-E&] 3 d-20-(4-7F2 5 A H ) &5 A | obd & ARG-dto] Ao 33} A3 W oz Al xs3 o,

2L

Nd®* [ [G-114-Porphyrin(phenyl);(COO )zinc 1 4(terpyridine) %= & &4 g+ 1§ 0= A 23513l v},
Y3 -[[G-1 l3=Porphyrin(phenyD4(COO)zinc I5(terpyridine) : A, = 978 nm (A_, = 442 nm, solid state)

Nd3+—[[G—l]S—Porphyrin(phenyl)s(COO_)zinc]S(terpyridine) " Ao = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

A Ald 69 :

Yb3+—[[G—2]3—Porphyrin(phenyl)3(COO_)zinc]3(terpyridine)9] Az (REg2] 78) ¢

[[G-21,-5,10,15-E8] 3 d-20-(4-7F2 5 A H ) Ed] A |obd & ARG-dto] Ao 33 A3 oz Alxs3l o,
Nd** - [G-2]4-Porphyrin(phenyl);(COO )zinc 1 4(terpyridine) = & ¥ gk B o= 2| 23} 31},

b3t -[ [G-2]4-Porphyrin(phenyl)s(COO ) zinc I5(terpyridine) : A, = 978 nm (A_, = 442 nm, solid state)
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Nd3+—[[G—Z]3—Porphyrin(phenyl)3(COO_)zinc]S(terpyridine) PNy = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

AAld 70

Yb3+—[[G—3]3—Porphyrin(pheny1)3(COOf)zinc]3(terpyridine)9] Az (HHS2] 78) -
[[G-31,-5,10,15-E8]#d-20-(4-7F2 5 A H ) &3] A |obd & ARG-dto] Ao 33 A3 oz Alxsgl o,
Nd®* - [G-314-Porphyrin(phenyl);(COO )zinc 1 4(terpyridine) = & 4 g+ W1 0= A 23513l v},

Yh3*t-[ [G-315-Porphyrin(phenyl)s(COO )zinc I5(terpyridine) : A, = 978 nm (A_, = 442 nm, solid state)

Nd3+—[[G—3]3—Porphyrin(phenyl)3(COO_)zinc]S(terpyridine) PNy = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

AA 71

Yb3+—[[G—4]3—Porphyrin(phenyl)3(COOf)zinc]3(terpyridine)ﬁ Az (d-g2] 78) -
[[G-415-5,10,15-E&] 3 d-20-(4-7t 25 A H ) &3] A | obd & ARG-dto] Ao 33 A3 oz Alxs3 o,
Nd®* - [G-414-Porphyrin(phenyl);(COO ) zinc 1 4(terpyridine) = & L4 g+ 1§ 0. = A 235131 v},

Y3t -[ [G-41,-Porphyrin(phenyl)s(COO ) zinc I5(terpyridine) : A, = 978 nm (A_, = 442 nm, solid state)

Nd*" -[[G-4],-Porphyrin(phenyl) 5(COO7)zinc ] (terpyridine) : A, = 890, 1052, 1323 nm (A, = 442 nm, solid
state)

A Al 72:
Er3+—[[G—l]3—Porphyrin(phenyl)S(COO_)platinum]S(terpyridine)ﬂ Az (32 78) :

[[G-115-5,10,15- ¢ 5'-20-(4-7h =2 2 A1 5 ) F 3 | Hehe) 52 Ab-ahol Ao 331 $AT Py o2 A%t
o,

Nd*" -[[G-1],-Porphyrin(phenyl);(COO )platinum] y(terpyridine) = & 3 W o = 2| 23} e},
Yb3*-[[G-1 l3=Porphyrin(phenyl) ;(COO )platinum] ;(terpyridine) : A, = 978 nm (A, = 442 nm, solid state)

Nd3+—[[G—l]3—Porphyrin(phenyl)3(COOf)platinum]3(terpyridine) P Ao = 890, 1052, 1323 nm (A, = 442 nm,
solid state)

A A of 73:
Yb3+—[[G—2]3—Porphyrin(phenyl)s(COOf)platinum]S(terpyridine)gl Az (HH52] 78) :

[[G-215-5,10,15-E¢#d-20-U4-7tE25A 8 d) Z 9 | EetE 55 AHE8te] AAld 33 A3 Ul o s A %363
o,

Nd3* - [G-2]5-Porphyrin(phenyl);(COO )platinum] 5(terpyridine) &= &% ¢+ W 0 &2 A 23}t

Y3t -[ [G-2]4-Porphyrin(phenyl);(COO )platinum] 5(terpyridine) : A, = 978 nm (A, = 442 nm, solid state)
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Nd3+—[[G—Z]3—Porphyrin(phenyl)3(COO_)platinum]3(terpyridine) D Ny = 890, 1052, 1323 nm (A, = 442 nm,
solid state)

Ao 74:

Yb3+—[[G—3]3—Porphyrin(pheny1)3(COOf)platinum]S(terpyridine)gl Az (g2 7

[t[qG—3]3-5,10,15—EFJ Hd-20-4-7r25 A3 D) E9 - ] S 53 AHEske] AAd 33 $d g W o ® A %6130
o

Nd®* ~[[G-31,-Porphyrin(phenyl);(COO )platinum] y(terpyridine) = &L & Wy o= Az},

Y3t -[ [G-3]5-Porphyrin(phenyl)s(COO )platinum] ;(terpyridine) : A, = 978 nm (A, = 442 nm, solid state)
Nd3+—[[G—3]3—Porphyrin(phenyl)s(COOf)platinum]S(terpyridine) P Ao = 890, 1052, 1323 nm (A, = 442 nm,
solid state)
A A4 75:
Yb3+—[[G—4]3—Porphyrin(phenyl)S(COO_)platinum]S(terpyridine)-ﬁ Az (FF22] 78) :
[E[qG—4]3—5,10,15—EEJ Ad-20-4-7t= 5 A9 ) 9 | 22 5 ARgste] A Ao 334
on,

Nd3* - [G-415-Porphyrin(phenyl);(COO )platinum] 4(terpyridine) = ‘&9 g ] .= A &} 3.

hul

Yb3*t-[ [G-4]4-Porphyrin(phenyl),(COO )platinum] ;(terpyridine) : A, , = 978 nm (A_, = 442 nm, solid state)

Nd®* ~[[G-4]1,-Porphyrin(phenyl) J(COO )platinum] y(terpyridine) : A, = 890, 1052, 1323 nm (A, = 442 nm,

solid state)

[1F-5-2) 78]
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KH / Bipy
LnCl3 / THF / EtOH

O\[Gn] M=2Zn E& Pt
o,

o
0\/© /_Q °
(Gn] }CQ i o

g L >0
o o D4 D
op O./@ o oo@%:%

(0] (]
(o) OO\© ?0 \%\;g
o DD

A A e 76 :

BB #atetee] g

A

/\6];

er°>*—([1\IA—1]2—co2 *)B(bipyridine)% Zevetola b elo| B i At Azl AR el 3TF%, 5T F%,
105 %, 1555 %, 1853 %, 2055 %5 AA 1G] FA9 1081 FA9 s|Fsl= S22 L5 ﬁuﬂOﬂ -‘LO% &
= F&—Elﬂr o] +°~°“ ° Nﬂ:?%ﬂ - Pt 037]4(quartz)°ﬂ 82} BhakS A %319t} 040111 dbule] O3] AF-7=

Z

]_

H(He-Cd) aﬂolZH 325 nm Jvu glol A Rl& ZARSIA o] Bl o 1Q(Yb)4 nF 54 F3/2 = > 11 0] WA o]
of SlFah= 978 nm g BF AV E SAHNA CH, Ndol29] A9 B 542 “F,, - > 1F, ), 9 dxpxiold] 3
Bt 1052 nm 9Hg o] LFA 7S SAST #eperE o] gl Sl whe wgo] AvI7E SrbE gl e, #EheE
o gL 156714 ZANRE el ilE%l&A o) dgage] BFAl7)7h 408 S7FE A5, Ln® - (INA-2],-

CO, N4 (bipyridine) ] 20% 7} =3¢ whete] g 7= 15% = =3¢ Ln3+—([NA—2] 5=CO, 7 (bipyridine) HWH
g A 7 M 80%°l aFdt= g Al71S YERHOII . B e 23 ghEo] EgE Al My 5 FEqpol o] =
d Aelzhe) WA Y] wois JouolAe] e B AV E el £ & FEE A el & 88 o 4 AT

=
=
Ql

A 77 :

3 B4t 2sheh= o) g 54

LrlSJr—[[G—Z]d Porphyrin(phenyl) (COO_)platinum]S(terpyridine)% Zolvelotad ol Eol 1 E A} Al LEA}
ANEo] el 3TH%, 55F%, 105H%, 155F%, 185H %, 205F %S AN G| FA 2 10u]2 FA a3}
=222 XE &9 l-;o:] ,9.011 S u]—EI;]_ o] ,9.011% 23 :y%E] H]—H—I Oi }\40:17]_1_]—(quartz)oﬂ B} vtakS A %3519
D}. dojzl H‘“‘Oﬂ sl #E- 7]":‘H(H€ Cd) #dle] A <] 442nm JV*J o] A WS ZAMSA] oE Fol(Yb)e] ¢d 574
il F3/2 = > 4,90 A AbRolol B9 978 nm ohakel WA IS S en, Ndo o] A9 29 549 2,
s > yp9) AAHol0) SF3E 1052 nm o) WAAZIE SIS e erel §H Sol ket o) A

717} ZbE gl ow, alirEel BRe 200747 7R wol SEfolee) Hujugviel WAl st 1250 % 5
7tE| ot S ER &3htEo] B E A vhebE S 515%01% | =33 1 A 7he] w3 A 7] Btk 2300 01%‘9] T2
SIS Ee] 58 BEE A e 9SS o ol
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AT 11
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PL Intensity (a.u.)

Er*
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i
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