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Abstracts: A new porphyrin 5-(4-Benzamido Phenyl)-10, 15, 20-triphenylporphyrin  (BATPPH,) and its Zn complex
(BATPPZn) were synthesized and characterized by elemental analyses, IR, UV-Vis spectra and '"H NMR respectively.
In neutral phosphate buffer solution, the inclusive complexation behavior of BATPPH, and BATPPZn with «-
cyclodextrin(a-CD), B-cyclodextrin (8-CD), and y-cyclodextrin (y-CD) have been examined by means of Ultraviolet-
visible spectrometry and fluorescence spectroscopy. The formation constants (K) of BATPPH, and BATPPZn for the
inclusion complexes have been estimated from the absorbance and fluorescence intensity changes. The K, value
(7.20 x10% of BATPPH,-y-CD is bigger than that of the other two CDs, that indicates y-CD have the strongest
inclusion ability, zinc ion coordination destabilizes the inclusion complex of porphyrin and cyclodextrin. In addition
'H NMR data and 2D-NOESY spectra support the inclusion conformation of the supramolecular system(BATPPH,-y-
CD and BATPPZn-y-CD).
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TEvE . AN LA B TH NMR $ARWFE T
BATPPH, } BATPPZn 5 3 F A [F] 25 Ji K /N 1) 1 K
IR TR R JF H B T INMRIR N Zn &5
XL 47 ¢ BATPPH, X BATPPZn 53
RIRE 8 43 1K R W BIF 5% B I AR D AH DG SCHR A
WFFE 45 5 % B BATPPH, #l BATPPZn 353X 3 # ¥
WIS AR T AR TR I 1 4G

1 SEIEEsy

1.1 XF 5K

K PE 2 A Ls-55 BUHGAYL ; H A By HEAU AR 2
A Lambda25 #5840 A] UL A3 566 BE T S+ Bruker
2w AVA00 G PRI ; & E Element 22 7 Vario
EL II JTZR 73 H74% ; & [ PE 2 1) Spectrum one Y4
SE AR LT AN S,

5.00x107 mol-L™" i) BATPPH, X% BATPPZn (¥%
R DMF, VKA RGO AE) T4 W, pH=7.04 1)
KH,PO,-Na,HPO, 2 ¥ (0.2 mol - L"), 1.0x10 mol -
L 1 a-CD y-CD(FLUKA £ 7 24 f]) B-CD( I ¥ 1k
2R B RIS s B AR 2 0 T e A
AR, S K R 2K & R B Ak R g
AR AKX
1.2 EWigiE
1.2.1  5-(4-ZFHIRKL)-10,15,20- = A LMK 75 AL

Z: BROSCHRP 515 T 5-(4-fiFf B 4 H)-10, 15, 20-
SORFEIRI O 1.00 g(1.52 mmol) 5-(4-fi kA IE)-
10,15,20- = AR JENNIREE T 80 mL WeERER 1, WA
2.00 g(8.89 mmol) SnCl,+2H,0, IR TE 65~70 °CJL L
2 h, AHIEFREIMAAK 100 mL 7€, HIKRE
KT pH AE R 9 A ST A, 53, A HLAE ik 4
J& LA 100~200 HfEBAE 2 M40 85, DL i,
AR SE — | e TA5 B4R 0 i A 5-(4- 2 LR ) -
10,15,20- = K JEHF Mk (APTPPH,)0.779 g, 1% 82%
'H NMR (400 MHz,CDCly) 8: 8.95 (s, B-pyrrole, 2H),
8.83 (s, B-pyrrole, 6H),8.22 (d, C¢Hs, 6H), 7.98(d, m-
CoH,NH,, 2H), 7.74-7.76 (m, C¢Hs, 9H), 7.05 (d, o-
CJH,NH,, 2H), 4.03 (s, NH,, 2H), -2.75 (s, N-H, 2H);
UV-Vis (A/nm in DMF): Soret: 420, Q band: 516, 554,
592, 648; IR (v/em™ KBr): 3413, 1594, 1472, 1345,
965, 798,

BATPPH, 2 BATPPZn & %2k W Scheme 1,
1.2.2 BATPPH, [ H &

Z: W SCHRRS 78 = FUR I 1.00 g(1.59 mmol)
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Synthetic routes of BATPPH, and BATPPZn

Scheme 1

APTPPH, F1 150 mL #i 28 & 05, 7 A 2 mL & T4
1 =M, J68 1.0 mL(8.59 mmol) & H Bt % T 8
ml E A GBI AR RN, 3 h INSE, S
IR R AR TR KR IR 10 h R EE
ik, JA 200 mL HE 4K W WEERHLZ , B
200 mL #B LK PG 3 WK, lkAEAHLAE, L 100~200
H kAR ZE o0 2, 05— S (1121, VIV)PE R VR
A, WS | e T8 3 % A S & BATPPH,
0.39 g,/ %N 33.5%. 'H NMR(400 MHz, CD-SOCD)
8:10.71(s, -NH-CO-, 1H), 8.93(s, B-pyrrole, 2H), 8.84
(s, B-pyrrole, 6H), 8.23~8.29 (m, 0-C¢Hs, CsHy, 10H),
8.11 (m, 0-CeHs-CO, 2H), 7.78 (m, C¢Hs, 9H), 7.65(m,
C¢Hs-CO-, 3H), -2.76 (s, N-H, 2H); UV-Vis (A/nm in
DMF): Soret: 419,Q band: 515, 549, 591, 645; IR (v/
em™ KBr): 3313, 1596, 1473, 1317, 966, 799; L&
SPHTEIE (%) :C 82.98, H 4.93, N 9.17; C5;H3sNsO
TH5H(%): C 83.47, H 4.81, N 9.54,
1.2.3  BATPPZn HJ 4 A%

Z: JSCHRET ) 0.12 g(0.164 mmol)S5-(4-4% H it
W e 325 35)-10, 15, 20- = R FE IR IR T 100 mL . H

R, A 30 mL & A7 ,20 mL PKESER LA 2 0.12 ¢
(0.659 mmol) SR B , % Syt 4 AN M, By it
RO T R RREOY B R WV R SR A
NERLL TR SE ARG, B RN A 53 W T <F
e PR Al K 2 bt e ULy, DL R Bk
JIR R A AT SR M AT O3 B WO 5 (ol ki s T
WhVk W, 535240 @ 5K BATPPZn 0.116 g, W%
89%, 'H NMR(400 MHz, CD;:SOCD;) 8:10.66(s, -NH-
CO-,1H), 8.80 (s, B-pyrrole, 2H), 8.72 (s, B-pyrrole,
6H), 8.01~8.19 (m, 0-C¢Hs, CcH,, 10H), 7.92(m, o-
CeHs-CO, 2H), 7.76(m, C¢Hs, 9H), 7.53~7.56(m, CcHs-
CO-, 3H); UV-Vis(A/nm in DMF): Soret: 427, Q) band:
559, 600; IR (v/cm™ KBr): 1596, 1513, 1352, 1006,
797; JLER AT LA (%): C 76.67, H 4.13, N 8.87.
CsHy3N:OZn TH554A (%) : C, 76.84; H, 4.17; N, 8.78,
1.3 BOFEEARNIRAE

T UERFEHC 1 mL BATPPH, (7% 7 i DMF)
4 W2 10 mL 2 ER P, A 1 mL 8 KH,PO.-
Na,HPO, 2% (0.2 mol - L™, pH=7.04) , 143 7l il A
AN e 2 B PR AIRE M (VR BE AN 3.3%107 mol - L7 722
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Fig.1 UV-Vis spectra of BATPPH, containing various

concentrations of a-CD in neural solution
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5 «-CD 1E H % UV-Vis M3 Kl ,B-CD y-CD 5 H
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Fig.2 Effect of CDs concentration on the
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Fig.3 UV-Vis spectra of BATPPZn containing various
concentrations of a-CD in neural solution

2.1.2  POLIEE

1] BATPPH, ¥ W 1 % #i 1A 10 mmol - L™ 1)
a-CD,BATPPH, 9615 22 b an il 4 Fros . i
AT UL BATPPH, [ 2¢ ' U6 5 3 I 35 34 0 1) e 3 |
X R a-CD B2 R &S 4R HE T — AN B K 3F
B, ZHREEHE S BN T PR B-
CD A1 y-CD 5 BATPPH, 1E FH Y 2 6 3% A5 Ak s 2
HHEMWE 5,6), [FFFEE CD W E M
BATPPH, 1Y% 5% B 1 it = 3

PR RE 09 77 35 0 BATPPZn 5 208 800KS 4 1
%, fE BATPPZn & W H A 10 mmol - L™ 9 -
CD,BATPPZn [5G GIEAS ALK 7 fros , H &I AT
U BATPPZn Y2 065 5 30 35 i 3 | Ui -
CD 5 BATPPZn M HEAEHIE B T 459, 7F a-CD
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H3MAMIE ML EE, TR RLE 1,
BATPPH, Fl BATPPZn 5 ¥ 1A% 11 42 25 5 8 (K, 1A,
K, 1H) #% a-CD<B-CD<y-CD HIMUFAR R IG i, KW
v-CD 5 BATPPH, 1 BATPPZn 1Y {45 fE 1 72 3 Ff
MRS h s i, LR AT AR 2 R T 5
BATPPH, fil BATPPZn M HAEH B, &k
T 528 i RFIC FLfE e e g ) i fae b id 4
YAEM . «-CD B-CD . y-CD 1 =5 I 25 43 il
0.174.0.262 1 0.427 nm®, R T8 KM F K ST
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Fig.9 Linear plot for the determination of inclusion
constants of BATPPH,-cyclodextrins and

BATPPZn-cyclodextrins supramolecular systems

1 BATPPZn RS JULIIEAR 5 y-CD 1925 i R
FPE R A VERC , MNIMTE 3 FhERAIRG rf 7 0 o5 ik
M) AL 85 ae . 5 SOk 45 R y-CD X
BATPPH, Fl BATPPZn 43 45 5 £50AH X e 5 5 i ok
WK, R FRNAULEEE T, o-CD 5 HARIM
F A28 H B /N, FRWAIT T B-CD Ml y-CD 1M 5,
a-CD B/ 25 B AN R T A 25 W 9 1 1, 3k [ A
N T AR 5 & AR5y 1 25 B DT E DL R & AR 5y - 1)
B K P SR 5 W AL 25 B8 1 i R B &

F1 IMNEERMBENEEEHSXEHEXRZEA: BATPPH,; 2: BATPPZn)
Table 1 Formation constants and linear correlation coefficient of the BATPPH,
and BATPPZn with different CDs

a-CD B-CD y-CD
K, 5.05x10* 6.22x10° 7.20x10°
R, 0.986 0.994 0.997
K, 9.62x10° 2.02x10°* 4.11x10*
R, 0.9922 0.996 9 0.9940

2.3 'HNMR #%
NMR i B 4 520 Ho FH T IR k-CD #8 4> F 1k &

15 BT FERY ) A SCGE A TH NMR 35 9 £k 27 17 3% 5
KT BATPPH,-y-CD LA J BATPPZn-y-CD #i4r ¥4k
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ARZRBIE L, ® 10 & y-CD 1 BATPPH,-y-CD %)
'H NMR #F 70 % & , % 2 & BATPPH,-y-CD,
BATPPZn-y-CD 025 ¥) AL A0 o1

M2 2 W Eds ol LUFE i y-CD #il BATPPH,
BATPPZn 1E )G | 38 I & AW fb 24 6 B (254 A
[F] 2 B2 1284k B8] y-CD 5 BATPPH, . BATPPZn &
TGS

WS E y-CD L 2# B A2 L & 3 . AS, Al
A8, Th H-5 (%% 22 il H-6 1 #8 22 Ik H-3 B F% 22K
RZ , F£W] BATPPH, fl BATPPZn #f 7] BE J& i 1 4%

Ui N FORIIRG A4 25 D TR T 2

7 6 5 4 3 2 1 0

K 10 BATPPH,y-CD 4> 71K & 1 'H NMR % &l
Fig.10 'H NMR spectra (400 MHz, CD,SOCD;) of
(a) y-CD, (b) BATPPH,-y-CD

% 2 BATPPH,-y-CD 5 BATPPZn-y-CD 5 FH R H 'H NMR X Z# % E
Table 2 Chemical shifts (6: ppm) of y-CD and the supramolecular system
(BATPPH,-y-CD and BATPPZn-y-CD complex)

H-1 H-2 H-3 H-4 H-5 H-6

v-CD 5.768 3.372 3.629 3.255 3.334 3.531
BATPPH,y-CD 5.772 3.378 3.630 3.266 3.344 3.526
A5, 0.004 0.006 0.001 0.011 0.010 0.005
BATPPZn-y-CD 5.759 3.376 3.628 3.290 3.348 3.575
A5, 0.009 0.004 0.001 0.035 0.014 0.044

T2 NMR 38 2 HIE M R-CD B4 TR R
SEREER AT B, O TIRA B RAL G
S5AE A SCiE i NOESY #F — 25 i 17 H 454 (UL &
1), WEFiR, F4E&-CD 9 H-5 H-6 5% &R
7% R eIV e B4R 7 HL LA KO i H A W ) NOE 2L
N, 2 W] BATPPH, i i 78 dig iff A y-CD 2SI B T
1:1 g5y, X5 'H NMR 3525 R — 30, 28 -
firig |, v LAHEWT BATPPH, .BATPPZn 5 y-CD #5+
RRWZER WA 12 FiR,
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Fig.11

BATPPH,-y-CD #J NOESY i &l
2D-NOESY(400MHz, CD:SOCD;) of
BATPPH,-y-CD complex

12 BATPPH,-y-CD ‘5 BATPPZn-y-CD 4345 ¥ 7T fit
SESE ]

Fig.12  Proposed structure of the BATPPH,y-CD and
BATPPZn-y-CD complex
3 & i

AL A BT 5-4-78 BT i Rk OR E)-
10,15,20- = 7K JL Ak bk (BATPPH,) K M it & ¥
(BATPPZn), I 38 it Z 7l F Besf A G W 0 4548, DA
PECIEIE: | BEAN AT LA B L NMR 12543 031
5% T BATPPH, 1 BATPPZn 5 AS [5] MW A AH B 1E
FHIE LR RE 4 1R 2 9Ok vk e AhaT WAoot
JE 3 B IS5 SRAIE A T A A BT B, R FH XU K
235715 T BATPPH,-CD 1 BATPPZn-CD #8 4 T
& 0y 4L 45 A 25 %, b BATPPH, Al
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BATPPZn 5 y-CD 445 % 8K 1., Kopon) T K, &
IS B R B A5 B T, R W] BATPPH, #1 BATPPZn
RSE L JUDIEAR S y-CD 128 i ROsH A Jot 55 0y DG
fic . 34X} LA 5E BATPPH, 1 BATPPZn 5 4H [ 3
WG 4517, BATPPZn-CDs A% BATPPH,-CDs
A 255 BCA B (W0 K 1y.0=7.20x10°>K . c0=4.11x
10%), UEW] Zn 09 A7 A G045 9 A A2 e R AR
e 0 1Y 2 C R B8 BATPPZn-CDs 5 BATPPH,-
CDs X W 45 e —3, KW T Zo> X459 ME
S I T AEAR R

SE k.
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