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KA T IR ERBUCAMKEY & B 51 R

R wmE xEE KR R REE REXR
FHRE U#U5F

(RS KA A T ASEE IR KRAA LA RE RS = AR 010021)

WE SR T KT BRI A bk 2 L 4x JE bk, Hp— 28 TRl BRI R S b AR, KEETESL
(MB35 EEENRIR 6); 53— 28 — kil i KB S5 n W AH T (M bk 7 558Nk 8). 98 T PR 2SIk B FL & SR B bk e ik 5
FAL 2R, PRSI MRS IR A BT LF AR TR, 5 iR AA b, P 284 B n bk ) s R RSSO 2E T 7 nm R4
. 2O, BEAZSESHENINR 5 SRk 6 HYSOGHE KL BN R, &7 R K. AL AT R, 2k
Bk 54 BB T ROALSS, NRWRER X R BRI S JE e AT Y R AR A1 RS . e Ab, % Bk S I R P T e 5 46
FRACEE TS, NURAC 7R 2 L& i 3 — AL R A IS B PR (13~ 18 mV), T K8k I E — S L LA HIBR I 182~194
mV 4.

RERE RER R MG SO Ak

Synthesis and Properties of Porphyrin Containing Long Chain
Alkylferrocene

Chen, Dong Tuo, Qiaoyan Liu, Wenxin Yin, Qin Tong, Xuguang
Zhao, Haiying™ Li, Baoguo Bian, Zhanxi
(College of Chemistry and Chemical Engineering, Inner Mongolia University, Inner Mongolia Key Laboratory of
Fine Organic Synthesis, Hohhot 010021)

Abstract Two series of porphyrins and their Zn (II) complexes modified with long chain alkylferrocene were designed. One
was close conjugate connection of porphyrin and ferrocene containing long chain alkyl group by an amide linkage in meso site
of porphyrin (porphyrin 5 and its Zn (II) complex 6), the other was placed ferrocene on the skirt of meso-tetraphenylporphyrin
with long chain alkoxy group (porphyrin 7 and its Zn(II) complex 8). The spectroscopic and electrochemistry properties of two
series of compounds were investigated. The absorption bands of free porphyrins were almost the same, but those of their Zn(II)
complexes were red-shifted by 7 nm. Porphyrins 5 and 6 with an amide linkage exhibited strong fluorescence quenching with a
low quantum yield compared with those containing a long chain alkoxy group linkage (7 and 8). Compared with the free por-
phyrins, the negative potential shifts of the Zn(I) complexes were observed in cyclic voltammetry experiments. In addition,
the first oxidation potentials of porphyrin in 7 and 8 were slight negative shifts relative to 5 and 6, but the first oxidation poten-
tials of ferrocene in 7 and 8 shifted about 182~194 mV.

Keywords ferrocene; porphyrin; UV-Vis absorption spectrum; fluorescence spectrum; electrochemistry
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BRI IR AL A 0 1 A B B B FH T 4 5k 51 /S A ATT I A
KPS =Pk B I BLE, meso AL EUACH B A7 HL
ARXF kAT A K Rk SR e Uy 25 nh ko
¥, T R AAMMM AL RS, fEAR TS L
Hg A I g Ik, AT B I IR (1 LA FL S, b bk
BT A RN Mg NIERemh o
HOMO F1 LUMO ReZk 2%, MM nh kb &7t
WAL B e RED. DRI = Pk AE i b b S T - T b bk
S FHTIThEE, W HAEMEREIL R MOREGN, R Thng
MR R B —— i@ i 4 2 A 2 (Rl 6 15 5 B T A%
PRI A S A0l 3T 22 A I R R L e FLA L 2
FE I Je T g R T 2 AR IR TR A A T
T ACF RIS BAEI R 32 25 A 2 U028 22 A0 15 5|
JZ R, R bRk S R A B R AT AT
WAL R T R AL R IR Th RE S, A

AT PSR BB bk S L 2 S b (Scheme
1), JE AR LR OEE (UV-Vis) 6065 LR A
MR ZE(CV)RIT TP AL A D 1 5 rAL 22 R
1 &HR5WE
1.1 ARSHRIE

ATERRA 11U 58k i 1 5 7 A 2 P
fath, —METF4 . i Scheme 1 FR, AS0H 754k
R B 5 T N AT B RIS AL SN, 793 1+
PNBEEE IR R I, BER A RTIEIR . B R
Al 1-HNBERE R HIR. o 1N B R
IR = SRR, RIS 3, KA 3 5 5-(4-
R KIL)-10,15,20- = FRIENMRAE SR T R, A 0b
Uk S5 R 1 43T 4-(11- kAR e ) R R (4) 2

0 0 0 0 0
I 1 Il ] Il
=¥ COCH;  CiHyCOl =¥ COCHy  , 0 =7 COCHs  (yo =¥ CCl

Fe e

Fe O — = Fe
AlCI n HCI @H"
3 L2 —CCysHs LS —CgHas
1 2

(1) TFA, CH,Cl,
N (2) DDQ
CHO

=7 CiiHzBr acetone
Fe + HO CHO S ——
@ K,CO3

—_—

(3) PCl3

Fe
LS —CieHas
3

B 1 1Rk 5~8 75 AL
Scheme 1  Synthesis of porphyrins 5~8
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53 o FOR AN B, AR 7, Kbk s 5 7
LI EEEREE SN, A AE B 1) 4 SRRk 6 5 8. TENRI 5
57 AR ERE B ("H NMR), BT IMIRIA ) 58 52 ik
TEA, HORET B PRI e 6 —2.76
b, H&REEALE, ZE SR, AN, AEER
J73, bk SRR A A A B PR A — R IR, 7
nhuk 5 5 6 b, SRS AE R IR T AL RS
HIAE 6 7.90~8.00 &b, THAERMIK7 5 8, S AHIER
RSB T AL 2R HBLTE 6 7.27~7.28 4k, XTI RE
B TG S IR (gt — 0 2L R P BT 8. bbb 7k
fi& TR EAAL RS EAE 6 7.63~7.69 &b, S5%AHIE
(Y PSR TR A R BILTE 6 4.24 &b 7 C NMR
W, IR 5 5 6 BRIERRIIIL AR HILTE 5 168.74~
168.88 Ab, TELLAM U o, 5 25 (1 4 46 4R 20 tH LA
1640 em ' Y. w2 R i 4y H B T Rk 5~8 I IE
BTES. IXEERAERIE T 35S BN £ ).
1.2 Z50-AT LRI i

UV-Vis St ] e Bt — /e 8k 5 ke 35 45 i 748
HAERMEDL. B 1 451 T IRk 5~8 76 NN-— HIEEH
2 (DMF) 1) UV-Vis J6iE X 8. £ DMF A, FFfnb
WRAC A4 5 5 7 BB KIS HIRAE 419 nm P, PiFh4E
BENRIRK 6 55 8 ¥ KI5 HIILTE 426 nm BT, 5 RRRED
AL, S @ BEnbmkn) s KICRAE T 7Tom 4%, A
JEE IR R AN, Q ARSI B 4 MR F) 2
AN EJREEIMRE UV-Vis YIS S 725
NIRREC A R A= FCA AR . AN IR HR R vl LU H, iRk
55 Rk B T A [R] 2 J7 305 R R I R R R W L
SPARFE AR, A TR Rk Sk LR R AEAE
H.
1.3 WAL

9 T B ST AR AN [R5 T7 A B b kAR
BORSHTHEAEAES, 2000058 7 ik 5~8 2
Hoeik. B 2 RNk 5~8 DL 5,10,15,20-PU 2K 0k
(TPP)/EFUR I K 420 nm Kb H AT HA RO (%6 6 e 1%
XPRE. B 2 AT LA H, PR IR AR R A 5 e D 38 HY
WAE 651 5 717 nm &b, 5 TPP W47 & LA, &R
BRAVRIRCRETERNIBEMER, X2hT
Zn®" BAT A 4s B, R AT B4 FL T R ) w3
TEERIE R Zn® (1755 4s BB E, 2N 4s BUE TR ST EE
LAl ok BT RPN, At NS AR K B R A )
PEICHXS T TPP KA T K, Submk 7 S8Enbuk 8 4
b, SATERZBERINN 5 5 6 WO KRR K. AT
SE TN R R KRR, BL TPP (&4=0.11,
CHCl; ) AR, 8L LB k5 T nbmk 5~8
7E DMF ¥ rP i s 7= R0, @i K aE A E ) —
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Figure 1 UV-Vis absorption spectra of 5~8 in DMF
Insert shows the magnification of Q bands absorption
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B2 nhuk 5~8 f) DMF ¥ RO IS 420 nm A B A AT
UG GIP S wini:
Figure 2 Fluorescence spectra of 5~8 in DMF with normaliza-

tion of the absorbance of the excitation wavelength 420 nm to the
same value

FRBBRNNE 7 SEE0bk 8 IO E T AR O
0.061 5 0.030, i BEIZBEAHIERINE 5 5 6 1 &
KRPEAR, 435125 0.029 5 0.013. 33X bk 55 B i i gt
M FEAE R 7 A BT KBk 5 i AR SR S A B
TEH.
1.4 BFEMR

N TS AR AN TRV EUAR X i e R 2 T ) 5
W, F CViRIER 1 nhibk 5~8 [ ALIE R L3, OVl 2k
L3, A JE ARSI TR 1. B3 558105,
WES~8 I T 5 0 A SR, T bk 28
—. ARSI 0.383~0.567 il 0.682~
0.896 V FRHUT, WMIRRFR S — . 28 ik JiR H 3843 ) R BLAE —
1.637~—2.004 F1—1.957~—2.189 V Fftix, i — &tk
B IE JE L 3 BLAE —0.012~0.184 V FfHIT, Ehnbibk
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(PR — A G, U] R E N TR R RE a1
TEERELANPIR. A, N RECAR S £ R B T RS,
NIRRER Fe — 5 8k ) S8 A SR e FRA 38 R A 11 8, IX
DR A IR A 5 4 J B8 IR e X BRI K, PR SR BE Y
JRLIE B, IR IR (1) FE T R P AR, ST A3 T & 4 LU G A
BT IR SR, X — &5 8 A0 WL R 1 AR 10 A2 R X R
(7. weAb, JE I ki 2 — S A R A O R AT R L,
RILZJREREE NN AZ B K 7 5 8 U R B T A A N
FINRIRECAA R &9 5 5 6 M5 —S Ak A RS BA(K
(13~18 mV), T K2k — A0 H 35 PR IR BEROK,
FEAIK 182~194 mV A Ay, LA ek 5 nhmkod 42 75 X
AN [ MR ) B8 A iR P SR R AN K, (B A I K
Jot L AH I (1) K ARAB R n R sk eh, iR T R
AL 5 R A R AN K (IR E B R 0 V),
T 36 5 P b B A 32 ) — PR kAR AR iy b kb, el TR b 5
TR RGN T RE R VR PR, NIRRT R R
A IR SR A RO, A R E A G k&
FL 17 B AL

[5 1A 6

Current

30 25 20 15 -1.0 -05 00 05 10 15
Potential/V (vs Fc/Fc')

B3 nbuk 5~8 75 CH,CL i 1 CV HiZk
Figure 3 CV curves of porphyrin 5~8 in CH,Cl,

R 1 IRk 5~8 7E CHClL Wl I LI T L 3 ¢
Table 1 Electrochemical redox potentials of porphyrins 5~8 in
CH,Cl,

Potential/V vs Fc/Fc*
Compd. p pU- Fe+ po+ pH2t
5 —1.998 —1.670 0.184 0.567 0.896
6 —2.189 —2.001 0.182 0.401 0.715
7 —1.957 —1.637 0.002 0.554 0.858
8 —2.181 —2.004 —0.012 0.383 0.682

“Half-wave potential: E1,=1/2(Ep+ Epc), where Ep, is the anodic peak poten-
tial, £ is the cathodic peak potential. P: Ey/, of porphyrin; Fc: Ey, of ferro-
cene

2 Zhig
AT PRI RS (R B 4 B ek, 3
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O KB e R A R B S I AE, 5
— R TR BRI KB S U ARE. Rk S IR A
[ 342 5 20T IR A R AL 57 BB R ™ A R i, L ARt s
MR 26 R A BOR AL, R AR IE 1) — %
BRAZ TN B <) PR IR S PR KRR BEIE R, &7 7 3
FRAR. UERIFESOR RS, (EIEFR R ILHERTE R ek e
MIRR AR, IR R 2 TR A A T SR N L ATRE R
feids. FALSARTFURM], BT nhRAC AR S < £ 2 T I
Brja, SRFLHERN G 5%, PRIROCIA [ L 7 R R A, i
THEC AV L RCAR SEAE TR IR, Bk S PR AN R
J5 2 IR R 27— SR AL R B R AN K, (H ARl I K
FEFEAHIE R — IR R ARk R, R T Rk
SEACIE S F BT AN K, T 3 I IR i SRR ) — Bk A2
(TN /NG R = e N S 3 7S (A5 5/ W e T
TR S SR AT BRI, Al Rk T
AT R T TR

3 LIRS
31 X5

NEXUS-670 {# B A8 4 2T 4615 4%, KBr & F;
Avance 500 Bruker (500 MHZ)ZBESEIRAC, L TMS A
Fr; EEE UV2600 UV-Vis JHE(L; Bruker ultrafleXtreme
MALDI-TOF/TOF {543 #fi #4%; Edinburgh Instruments
FLS920 %)t %:iE4%; AUTOLAB PGSTAT302 HiAL %
A%, 7E298 K T, ¥ T 1H CHL.CL W, A
0.1 moleL™" PU T % /N U FR & (TBAPF,) 1E 3 5 L i
iR, = HAROTE, Bk TAE AR, Pt %t Bk,
Ag/AgCl NZ L, Fo/Fe 18 AR, FARER 100
mV/s. Bt IR T 7t atiialn], W50 00T e
F AT
32 541"+ AREZZSEFHBEE)RE]
10,15,20- = F EAMNK & HE R S E K
3.2.1 1= oA A T BR T BR(1)89 &A%

£ 250 mL = IfFmA =51483.5 g 2622
mmol), 30 mL 5 F ki, EIKKB F(O0~5 C)4 15 min
i+ 75E5(4.06 g, 14.8 mmol)i& T 10 mL & H ¢
M. TNnsEEe, ¥ 20 mL A %8 IR FER(3.0
g, 12.29 mmol)/#) — & H HE¥E K 30 min M FIRVE R
W IR AL, TN SERE, TEUKKI T 4kEt R
N2 h. RBFIGEEE, W R BIEEIAVKKS, 2 HAPAE,
IR KA 5% R VBN e s, To /K B R B T,
ZRERAEENT(100~200 EDN[V(A M) @ V(LR LR =
10 01 Pefii], ZATEFERA A, =% 87%. mp.
71~74 °C; '"H NMR (CDCls, 500 MHz) o: 4.81~4.78
(m, 4H, FcH), 4.49 (t, J=2.0 Hz, 2H, FcH), 4.40 (t, J=2.0
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Hz, 2H, FcH), 3.82 (s, 3H, OCH3), 2.68 (t, J=7.0 Hz, 2H,
CH,), 1.70~1.66 (m, 2H, CH,), 1.37~1.26 (m, 24H,
CH,), 0.88 (t, J=7.0 Hz, 3H, CHj;). Anal. calcd for
CasHyFeO;: C 69.70, H 8.77; found C 69.58, H 8.83.
322 1-tooke ik Z Ak BR T B (2)89 &%

76250 mL = FAOINN 15 g 8683, FH 4% SR
7 100 mL 73 5 IRBEERER, RIZIBERET, A 1.2 ¢ &
FRIET 1 mL KRR AN 25 mL /K (VAT 17804
F£ 30 min, Wi FEER, HEEERSTHIE TR ¥ 1
(4.82 g, 10 mmol)FH 22 mL %5 5 mL Jo/K BV, N
ANE| BB, AR B, A 7 mL K ERFR,
LN 3 h, H SRR, AHUHZE KPS
i, FJCKBRERBE T, R ENT(100~200 H)
(VAR @ (LR R =10 ¢ 1 Belt], B iEm154%
LR, 723 81%. 'TH NMR (CDCl;, 500 MHz) o: 4.72
(t, J=2.0 Hz, 2H, FcH), 4.33 (t, J=2.0 Hz, 2H, FcH), 4.07
(s, 4H, FcH), 3.79 (s, 3H, OCH3), 2.23 (t, J=7.5 Hz, 2H,
CH,), 1.46~1.42 (m, 2H, CH,), 1.25 (b, 26H, CH,), 0.88
(t, J/=6.0 Hz, 3H, CHj;). Anal. calcd for C,sHyyFeO,: C
71.78, H 9.47; found C 71.43, H 9.69.
323 S[4-(I-F sk =R e PEkk L) R A
10,15,20- =3 35 "b ok (5) 89 & %,

£ 50 mL = ORI 1.2 g SEAHN, 4.5 mL K,
TR, N 4.5 mL ¥EH 2 (3.51 g, 7.5 mmol)ff1 2
BEVRW, WIS 4 b, I 20 mL K FaRE, FH ZBEAEHL,
KA R SRR A 25 pH oA 1, ATHTHE, JURYIH 2Bk
fift, IKVeSa A ICKBRIREE T8, JHUE 28 BRIA 1145 2 4048
A 1N bk Rk R, 7R 87%.

B EREIEH 1o et Rk R P0(2.27
g, 5.0 mmol)#&F T 25 mL JE/KZEH, A 1 mL =5 AL,
50 CRML 3 h, ZERRIER, HAMEEEI, S8, R
AR FFAAMIR -/ ke dk RSB (3), FF
H.

£ 100 mL [ )i ke B A i N 5-(4- % 5 R Ok )-
10,15,20-=ZKFE0RFR(50 mg, 0.079 mmol), 35 mL 5
$%, 1 mL =%, $ERE 0 Ll #9 3 (0.158 mmol,
74 mg)it T 2 mL S EEVEIR. 5, B 8 h, ¥
ME=HEGE, ZTHEN, SEEEMCETR) D Vth
M) =112 Pelt], 2RI, SR e/ H g E 45 5,
REAEER 5 353 mg, 2FN 42%. mp. 184 C;
UV-Vis (DMF) Ay [1g &/(Lemol 'ecm™")]: 419 (5.66), 515
(4.35), 551 (4.10), 592 (3.86), 647 (3.86) nm; Fluorescence
(DMF, 2ex=420 nm) Aey: 651, 717 nm; '"H NMR (CDCl,,
500 MHz) ¢: 8.93 (d, /=4.0 Hz, 2H, S-pyrrole-H), 8.85 (s,
6H, p-pyrrole-H), 8.22 (d, /=6.0 Hz, 8H, phenyl-H), 8.00
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(d, J=8.0 Hz, 2H, phenyl-H), 7.77~7.74 (m, 9H, phe-
nyl-H), 7.69 (s, 1H, CONH), 4.83 (s, 2H, FcH), 4.44 (s,
2H, FcH), 4.25 (s, 4H, FcH), 2.40 (t, J=7.5 Hz, 2H, CH,),
1.31~1.15 (m, 28H, CH,), 0.85 (t, J=6.5 Hz, 3H, CH,),
—2.76 (s, 2H, pyrrole-NH); *C NMR (CDCl;, 125 MHz)
5: 168.88, 142.17, 137.89, 137.72, 135.25, 134.55, 127.69,
126.67, 120.14, 120.09, 119.64, 117.90, 91.46, 71.72,
69.91, 69.17, 68.83, 31.87, 31.30, 29.68, 29.64, 29.62,
29.57,29.29, 28.86, 22.65, 14.10; IR (KBr) v: 3426, 3312,
3101, 2920, 2850, 1641, 1586, 1508, 1399, 1311, 1177,
1072, 965, 800 cm '; HRMS caled for CgHgFeNsO
1065.5008, found 1065.5005.
324 541+t~ A XK TR AE)RA]-
10,15,20- =3 L 4F(11) °h 4k (6) 49 & A%,

Rk 1b (20 mg, 18.8 mmol)i& T 15 mL &4,
A 0.5 mL WAIESRREE I HEEIAR, =R 3 h, KBk
P9Ik, Jo7K Na,SO, T4, Wk ZEBRIE T, R ENT
[VCATEE) @ (R 2H8)=10 : 1 ¥efi], 5% 19.5 mg
SOk AK 2b, 75F 92%. mp. 230 ‘C; UV-Vis (DMF)
Jmax [1g &/(Lemol 'scm™)]: 426 (5.81), 560 (4.37), 600
(4.13) nm; Fluorescence (DMF, 1,=420 nm) A.,: 6006,
654 nm; "H NMR (CDCl;, 500 MHz) J: 9.02~8.94 (m,
8H, S-pyrrole-H), 8.23~8.18 (m, 8H, phenyl-H), 7.90 (d,
J=28.5 Hz, 2H, phenyl-H), 7.74 (d, J=7.5 Hz, 9H, phe-
nyl-H), 7.63 (s, 1H, CONH), 4.74 (s, 2H, FcH), 4.42 (s,
2H, FcH), 4.22 (s, 4H, FcH), 2.37 (t, J=7.5 Hz, 2H, CH,),
1.43~1.13 (m, 28H, CH,), 0.83 (t, J=7.0 Hz, 3H, CH;);
5C NMR (CDCly, 125 MHz) : 168.74, 142.85, 138.37,
137.66, 135.09, 134.44, 132.03, 127.50, 126.56, 121.17,
117.77, 91.50, 71.77, 70.03, 69.25, 68.89, 31.87, 31.27,
29.70, 29.67, 29.63, 29.58, 29.29, 28.87, 22.65, 14.08; IR
(KBr) v: 3413, 3101, 2921, 2851, 1639, 1513, 1450, 1397,
1260, 1190, 1069, 994, 801 cm '; HRMS calcd for
C¢7Hg1 FeNsOZn 1071.3517, found 1071.3523.

3.3 5-(4-(M-ZRHKET—REAE)FE)-10,15,20-=
R EANH R H SR S IR & AR
3301 4-(11-=5 4+ —de JE) R F BE(4) 89 A A%
ZIOCER[20) 7756 K, 723 75%. mup. 60~61 C
(CEME m.p. 54~56 °C); '"H NMR (CDCls, 500 MHz) o:
9.88 (s, 1H, CHO), 7.82 (d, J=8.5 Hz, 2H, phenyl-H),
6.99 (d, J=8.5 Hz, 2H, phenyl-H), 4.09~4.02 (m, 11H,
FcH, OCH,), 2.31 (t, J=7.5 Hz, 2H, CH,), 1.82~1.79 (m,
2H, CH,), 1.50~1.45 (m, 4H, CH,), 1.35~1.29 (m, 12H,
CH,).
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332 5[4-(11-=% s+ —k & H4)RK HK]-10,15,20-
Z R R (T) B9 AR

£ 250 mL =M IIAN 4 (0.46 g, 1 mmol). #H7 7
ZKF%(0.318 g, 3 mmol). H7Z&MEH%(0.268 g, 4 mmol).
250 mL FrZAM & L. AR T, BL =R
15 min J&, $ =5 LFR(0.66 g, 5.7 mmol) ] 2 mL & H
PO AN FIRRR, BidE 1 h FRE S SRR
(091 g, 4 mmol)H 5 mL VUL BRIGIE MR IN. =ik 4k 2:
e 3 h, MU =%, WG], SHmiEE
B, ZE BT, RS i IRE OO, A
B (200~300 B ZEHT[VCA M) @ (& T k)=
502 WRM], BUSCER A, ARRIERIE R G 7, R
N 18%. m.p. 123~125 C; UV-Vis (DMF) An [lg
&/(Lemol 'ecm™")]: 419 (5.66), 515 (4.34), 550 (4.11), 591
(3.92), 648 (3.96) nm; Fluorescence (DMF, A, =420 nm)
Jem: 651, 717 nm; 'H NMR (CDCls, 500 MHz) : 8.89 (d,
J=4.5 Hz, 2H, f-pyrrole-H), 8.84 (s, 6H, fS-pyrrole-H),
8.21 (d, J=7.0 Hz, 6H, phenyl-H), 8.11 (d, J=8.5 Hz, 2H,
phenyl-H), 7.78~7.73 (m, 9H, phenyl-H), 7.28 (d, J=8.5
Hz, 2H, phenyl-H), 4.24 (t, J=6.5 Hz, 2H, OCH,), 4.09~
4.03 (m, 9H, FcH), 2.32 (t, J=7.0 Hz, 2H, CH,), 2.0~
1.95 (m, 2H, CH,), 1.63~1.60 (m, 2H, CH,), 1.52~1.34
(m, 14H, CH,), —2.77 (s, 2H, pyrrole-NH); *C NMR
(CDCls;, 125 MHz) 6: 159.02, 142.25, 142.21, 135.64,
134.58, 134.32, 127.70, 126.69, 120.23, 120.07, 119.94,
112.74, 89.64, 68.47, 68.35, 68.07, 66.99, 31.18, 29.73,
29.70, 29.62, 29.57, 29.54, 26.27; IR (KBr) v: 3314, 3125,
2922, 2849, 1606, 1468, 1400, 1244, 1176, 965, 800, 700
cm” ', HRMS caled for CesHgoFeN,O 968.4117, found
968.4125.

333 5-(4-(11-=% B+ — AR
Z R A "M (8) 89 & A%

FREL 7 (20 mg, 21 mmol)% T &5+, I 0.5 mL
RIS R4 1) R RV, IR ON S h, ZKPEDY IR, oK
Na,SO, T4, IR ZEBRIE N, RERAEENT[VCH HE) -
VIR CHR)=5 1 1 VPR R e RBIEY 8, %
92%. m.p. 149 “C; UV-Vis (DMF) Ay [lg &/(Lemol 'e
cm )]: 426 (5.81), 560 (4.36), 600 (4.10) nm; Fluores-
cence (DMF, A,=420 nm) Aen: 606, 657 nm; 'H NMR
(CDCls, 500 MHz) 0: 8.99~8.93 (m, 8H, f-pyrrole-H),
8.22 (d, J=6.5 Hz, 6H, phenyl-H), 8.11 (d, J=7.5 Hz, 2H,
phenyl-H), 7.74 (d, J=7.0 Hz, 9H, phenyl-H), 7.27 (d, J=
7.5 Hz, 2H, phenyl-H), 4.24 (t, J=6.5 Hz, 2H, OCH,),
4.19 (s, 9H, FcH), 2.23 (s, 2H, CH,), 2.00~1.95 (m, 2H,

#)-10,15,20-
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CH,), 1.67~1.48 (m, 2H, CH,), 1.42~1.29 (m, 14H,
CH,); *C NMR (CDCls, 125 MHz) d: 150.23, 142.89,
135.43, 134.44, 132.10, 131.96, 131.88, 127.48, 126.55,
112.64, 68.37, 29.68, 29.55, 26.27; IR (KBr) v: 3092,
2924, 2851, 1606, 1505, 1466, 1243, 1174, 998, 798, 484,
HRMS caled for CgHsgFeN,OZn 1030.3252, found
1030.3244.
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