5§27 B8 7 W P A

2011 47 CHINESE JOURNAL OF INORGANIC CHEMISTRY 1265-1270

Vol.27 No.7

B L- KR SEREC UMY & B 5 ST RAE

FRA? HEH BRAE H E' EAW!
(@I FIRALE S A FF R FH 341000)
CmAEAMG BT EERIE M 341000)

FE. N L- RN S0 -4 T8 R C8E R E)REE10,15,20- =R E 0 i 3 iR 80 1- 248 P9 24 R AT 16 BRSOk
IRl AL B H R AR TR T AN AN X A kAT T ERAE . MR IFRIE T B A14E 4000~400 cm™ Y5 P

SRy R F AW B 1= SO N 57 £ i R N L = D

KW, L-ANER; WM, & #IE
FES S 0614.81; 0657.33 TERARIRAD ., A XEHS: 1001-4861(2011)07-1265-06
Synthesis and Spectral Characterization of L-phenylalanine Bridged Bis-porphyrins
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Abstract: Three new L-phenylalanine bridged bis-porphyrins were designed and synthesized from L-phenylalanine

and 5-[ p-(n-bromo-butoxy, n-bromo-hexyloxy, n-bromo-octyloxy)phenyl]-10,15,20-triphenyl porphyrin. Their struc-
tures were characterized by FAB-MS, 'H NMR, FTIR, UV-Vis, Elemental analysis and chemical analysis. The FTIR

spectra (4 000~400 cm™) of the target compounds were measured and the major bands were empirically assigned.
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Synthesis of the L-phenylalanine bridged double porphyrins
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Pi-CBEE M, R AMIE 3a) 123.6 mg, 7%
18.57%,

'H NMR (CDCl;,6):-2.782(s,4H,pyrrole-NH),1.807
~1.938(m,4H,CH,),2.083~2.134(m,4H,CH,),2.901(s,
2H,phenyl-CH,),3.131~3.205(m,1H,CH),3.304~3.407
(m,2H,CH,N-),3.841(t,2H,CH,0-),4.052(m,1 H,NH) ,
4.300(s,4H,Por-OCH,),7.282~7.356(m,5H , phenyl-H),
7.751~7.785(m,6H,5,10, 15-Porph-p-H),8.112~8.210
(m,4H,20-Porph-m-H),8.214~8.356(m, 12H,5,10, 15
-Porph-m-H),8.675~8.833 (m, 16H, pyrrole-H) ., FAB-
MS:m/z:1549.21(M"),

3b 3¢ PR RN AR F LA L5 145 i

3b. AR 134.4 mg, 7% 19.48%, 'H NMR
(CDCl;,6):-2.802(s ,4H , pyrrole-NH),1.223~1.412(m,
8H,CH,),1.756~1.908 (m,4H,CH,),2.113~2.225(m,
4H,CH,),2.871(s,2H,phenyl-CH,),3.115~3.210(m,1H,
CH),3.204~3.401(m,2H,CH,N-),3.782(t,2H,CH,0-),
4.000(m,1H,NH),4.235(s ,4H , Por-OCH,) ,7.250~7.406
(m,5H, phenyl-H),7.700~7.805(m,6H,5,10, 15-Porph
-p-H),8.200~8.320(m,4H,20-Porph-m-H), 8.365~8.476
(m,12H,5,10,15-Porph-m-H),8.810 ~8.902 (m, 16H,
pyrrole-H), FAB-MS:m/z :1605.32(M*),

3c. SO MK 143.2 mg, 7% 20.05%, 'H NMR
(CDCl;,6): —2.798 (s ,4H , pyrrole-NH),0.81 ~0.993 (m,
8H,CH,),1.278~1.450(m,8H,CH,),1.757~1.910(m,4H,
CH,),2.120~2.301(m,4H,CH,),2.915(s,2H,phenyl-CH,),
3.105~3.151(m,1H,CH),3.304~3.402(m,2H,CH,N-),
3.836 (t,2H,CH,0-),4.126 (m,1H,NH),4.436 (s,4H,
Por-OCH,),7.201~7.325(m,5H,phenyl-H),7.680~7.792
(m,6H,5,10, 15-Porph-p-H),8.212 ~8.310 (m,4H , 20-
Porph-m-H),8.414 ~8.556 (m,12H,5,10, 15-Porph-m-
H),8.835~8.938 (m,16H,pyrrole-H), FAB-MS:m/z:
1661.18(M"),

122 L-ZRT5 & BRI XU SRR (D AC 2 9 (da) Y
B

1 3a 120.0 mg (0.077 mmol)i& T 20 mL & 1
110 mL B PKEARR,, BIA 50 mL MAUELeNR+ | %
W, FFREUESFREE 0.5 ¢ ¥ T 10 mL VKBS 2
JE A B R 25 g b 2 R A RN R R
M, 249 30 min J& BONESE 4 T i 2R 00 D I
L, IMAZERK 0 A B 52 2%
WK VEAA MU, B BDK AR 2Rk b e e
AU, BR LR A D & £ g A g

FREVR LR i, R S TR R R
JEHT  EAOTAEEIBER WS — Ak (il e s
THRAT ) 520 (0, 1K (4a)116.8mg, 7 K 90.56% .,

'H NMR (CDCl;,6):1.938 (m,4H,CH,),2.083 (m,
4H,CH,),2.901(s,2H,phenyl-CH,),3.131(m, IH,CH),
3.304 (m,2H,CH,N-),3.841 (t,2H,CH,0-),4.081(m,
1H,NH),4.300(s ,4H , Por-OCH,),7.282~7.356(m ,5H ,
phenyl-H),7.751 ~7.785 (m ,6H,5,10, 15-Porph-p-H),
8.112~8.210 (m,4H,20-Porph-m-H),8.214 ~8.356 (m,
12H,5,10,15-Porph-m-H),8.675~ 8.833(m,16H,pyrrole-
H), FAB-MS:m/z.1675.24(M"),

4b dc P RSN R A IC & 9 8 4 L 1 7 vk A
'

4b. HL 05K 1262 mg, 7% K 90.01%.
'H NMR (CDCl;,6): —2.782(s,4H , pyrrole-NH), 1.938
(m,4H,CH,),2.083 (m,4H,CH,),2.901 (s,2H, phenyl-
CH,),3.131(m,1H,CH),3.304(m,2H,CH,N-),3.841(t,
2H,CH,0-),4.023 (m,1H,NH),4.300(s ,4H , Por-OCH,),
7.282~7.356(m,5H , phenyl-H),7.751~7.785(m,6H, 5,
10,15-Porph-p-H),8.112~8.210(m,4H,20-Porph-m-H ),
8.214~8.356(m,12H,5,10,15-Porph-m-H),8.675~8.833
(m, 16H,pyrrole-H), FAB-MS:m/z.1731.25(M"),

de: SR 134.4 mg " %0 89.2%., 'H NMR
(CDCl;,6): -2.782(s,4H,pyrrole-NH),1.938(m,4H ,CH,),
2.083(m,4H,CH,),2.901(s,2H , phenyl-CH,),3.131 (m,
1H,CH),3.304 (m,2H,CH,N-),3.841 (t,2H,CH,0-),
4.212(m,1H,NH),4.300(s ,4H , Por-OCH,), 7.282~7.356
(m,5H, phenyl-H),7.751~7.785(m,6H,5, 10, 15-Porph-
p-H),8.112~8.210(m,4H , 20-Porph-m-H),8.214~8.356
(m,12H,5,10,15-Porph-m-H),8.675 ~8.833 (m, 16H,
pyrrole-H), FAB-MS:m/z:1787.33(M"),
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Table 1 Elemental analysis data of L-phenylalanine bridged bis-porphyrins (calcd.)

Elemental analytical values (caled.) / %

Compounds Molecular formula
C H N Zn
3a CiosHssNoO4 82.11(82.14) 5.60(5.59) 8.15(8.13)
3b CiioHauNoO,4 82.25(82.27) 5.88(5.90) 7.87(7.85)
3c CiaHi0:NgO4 82.35(82.38) 5.92(5.90) 7.84(7.85)
4a CiosHs:NoO,Zn, 75.90(75.93) 4.95(4.93) 7.50(7.52) 7.83(7.80)
4b CiioHooNoO.Zn, 76.22(76.25) 5.25(5.24) 7.30(7.28) 7.53(7.54)
4c CiioHosNoO.Zn, 76.51(76.54) 5.53(5.52) 7.07(7.05) 7.29(7.31)

22 EAM-FT RIS
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(28 40— n] WG TE B 5 T2 2, 3R 2 W, LR
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FHEER , 25 WSO f) 7 8 e AR — B0 (FL 2 0 i A o
WS, X R LAY A R o b S 5 DY AR

WRATE B J AR AR R P BRR 1Y) 4 - B RE G
WA, Y AR I S bk 5 B (IDJE iE & 5 , Soret
W AT U 1) 57 % AN B S T Q i ) & AR T R AR AL
Q. QyiFHEK,Qu QuER 1~5 nm, B L- AN
TR EE RN AR (DAL S Y Q W R 5 & Jm A iy
BC S A FH %% UIRH 5G| 3 A 2 BB M bk 179 32 2y
i
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Table 2 UV-Vis spectral data of L-phenylalanine bridged bis-porphyrins (CHCl;, 298 K, 5.0x10~ mol-L™)

UV-Vis, A / nm; lgle / (L-mol™-cm™)]

Compounds
Soret Quw Qu Qu Q1
TPP™ 417.9; 5.36 514.9; 4.01 549.5; 4.40 590.1; 4.38 646.9; 3.80
3a 420.1; 5.18 516.9; 4.00 552.4; 3.88 591.4; 3.69 648.4; 3.60
3b 419.8; 5.11 516.7; 3.94 552.5; 3.84 590.8; 3.64 647.3; 3.34
3c 420.7; 5.11 515.4; 3.67 552.3; 3.38 588.4; 3.02 646.5; 3.00
ZnTPPM 418.3; 5.09 547.1; 4.23 582.9; 4.26
4a 420.9; 5.14 549.0; 3.96 589.9; 3.36
4b 419.8; 5.09 547.8; 3.44 587.5; 3.03
4c 419.8; 5.04 547.8; 3.46 585.8; 3.16

2.3 LIAMRIESHT

LR TN 2 T A 6 UM bl B HG A (I B 45 490 1 21
AMETERE 256 0 8 WL 3, K 3 TLIE A
H1 B Bk C A 1 N-H A 45 9% 3h e o B 7E
~3 321.~966 .~730 em™ A& A7 AE FLXF R ) R (D AL

G X 3 KA IR RIEF7E~999 em™ A2 AT i
TR S IS 0 UET I R oy IR AR 3 3 A I Bk
W B N-H2 1~ H R P8R BU | ol 2 Ui BRI
5RO MY B TR E A Y, XS
bl IR A BT 25 S — 3
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Table 3 FTIR spectral data of L-phenylalanine bridged bis-porphyrins (KBr, cm™)

3a 3b 3c 4a 4b 4c Assignment
3 422.58s 3 446.06s 3 426.20s 3 428.22s 3 419.93s 3433.22s Vy(amino)
3 318.92w 3322.81w 3 321.12w vya(pyrole)
3 024.96w 3 021.91w 3021.91w 3 021.91w 3 030.80w 3 015.36w ven(phenyl)
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2 922.30m 2 927.26m 2 928.27m 2 925.84m 2 929.73m 2 923.57m Vcn(-CHy)
2 858.00 w 2 855.78w 2 851.89w 2 851.89w 2 847.80w 2 852.92w Ven(-CHo)
1 727.14m 1 751.92m 1 719.35m 1 727.14m 1751.92m 1 736.56m Veo
1 645.41s 1 623.90s 1 639.26s 1 633.73s 1 629.02s 1 633.73s ve(phenyl)
1 509.19m 1 516.97m 1 508.77m 1 509.69m 1 520.86m 1 526.60m veo(phenyl)
1 467.74m 1 465.15m 1 470.80m 1 439.88w 1 475.39w 1 485.63w ve(pyrole)
1 353.51s 1 345.73s 1 350.97s 1 339.70m 1 337.95m 1 337.13m vea(pyrole)
1 283.46w 1 287.35w 1 286.59w 1 279.57w 1 283.94m 1 279.57Tw Vea(amino)
12 43.23s 1 239.83s 1242. 07s 1241.78m 1 240.28m 1 239.83m veo(phenyl-o)
1 174.60s 1 178.38s 1 177.99s 1 178.38m 1176.31m 1 173.26m Sca(pyrrole)
1 048.04w 1 030.49w 1 060.60w 1 069.67m 1 070.84m 1 053.84m vepyrole)
997.86s 999.15s 999.35s Unza
965.84s 964.32s 967.46s Sna(pyrole)
799.45s 793.08s 799.41s 797.58m 796. 97m 799.43m 7(P)
749.47m 750.25m 748.22 m S(pyrole ring)
730.97s 729.10s 738.43s Ona(pyrole)
701.10s 707.46s 699.68s 702.33m 707.25m 707.25m Ocn(phenyl ring)

*s: Strong; m: Middle; w: Weak.
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