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L.T(4AOPP (&R  : 7€ 500ml ZFE P, ¥ 213z M Z Bt AR FEHBET 300ml )5
R, mkEHSE, w8 g ALk, B2/ i ERESR, SBBEAER, H
ERANG-FRPELSERFR.

2.T(4AOP)PFeCI (&R “ : 7 100ml ZZEP, B 0.23T(AAOP)P, A 0.08g iF 5k
B 0.1gNaCl, A 50ml K Z KR, It RSB/, BHdR, 22k, KXk &
JekE 53 BI R 4.

3.T(4AOP)P ) Co. Ni, Cu, Zn RS AR ¥ : & 100ml =FmME$, o
0.2gT(4AOP)P, INA# 3—4 fEt B & REERIE, BT 3oml WEF, MAREWR 1 /0, ¥
H, A 150ml KK, LMSS AIRERCHES> B 4R 4.
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4 T(4AOP)PMg 4R “ : 1€ 100ml =M. I 0.2g T(4AOP)P, fA 10 fifif B (K
BERER. BMMA 50ml DMF, [ 4 /bR, %3, A 200ml 2K+, #38. K¥E. T,

¥R Y EET S0oml DMF £, f0A S0ml BSBF, B TFTHERN 2 /M6, HA

150m1 JKKPHERIIE. #dE. KYL/S S RERAE B R4E.

LIRS, NMR. IR, UV HiE T TGAOPP RILERRSWHARMGEH, s

FERI1-3 4,
£ 1 TUAOP)P RREBRAYARIH
Table 1 Elementary Analysis of T(4AOP)P ‘and its Complexes
complex formula (oh H N

T(4AOP)P Cy,Hy N, O, 74.10(73.90) 4.44(4.49) 6.70(6.62)

T(4AQP)PFcCl Cy;H,N,O,FeCl 67.03(66.77) 4.00(3.88) 5.72(5.98)
T(@AOP)Co Cy,HysN,O;Co 69.07(69.10) 4.23(4.02) 6.80(6.20)
T(@AOP)Ni Cy,HyN,OgNi 69.34(69.12) 4.11(4.02) 6.55(6.20)
T(4AOP)Cu CH,N,0,Cu 68.84(68.75) 4.26(4.00) 6.55(6.17)
T(4AOP)Zn CHyN,OyZn 68.04(68.62) 4.18(3.99) 6.01(6.16)
T(4AOP)Mg CyyHyN,OgMg 72.26(71.86) 4.43(4.17) 6.68(6.45) -

Data in brackets are theorctical values.

& 2 T@AOP)P XiE¥MIZ
Table 2 Spectral Data of T4AOP)P

NMR (ppm, CDCly)

UV(CHCl,, nm)

IR (KBr, cm™)

—2.79(2H, N—-H)2.44(12H, CH,)
7.44-8.16(16H, becnzene)
8.53—-8.82(8H, pyrrole)

644, 588
548, 512
416

993, 966

3315(N—H), 1753(C=0)
1583(C=0), 1473(C=N)

(n ring skeletal deformation)
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Table 3 Spectral Data of T(4AOP) Mctal Complexes

compound]
T(4AOP)FeCl | T(4AOP)PCo | T(4AOP)PNi | T(4AOP)PCu | T(4AOP)PZn | T(AAOP)Mg
spectra
uv 580, 509 527 527 537 586, 545 602, 561
(CHCl,, nm) 415, 378 408 415 414 416 516, 416, 403
IR :Z(S)izgj(c); 1757(C=0) 1757(C=0) 1735(C=0) 1755(C=0) 1755(C=0)
B 1001(M—N 1004(M—N 999(M—N 997(M—N 996(M—-N
(KBr, ™) | 999(M=N) (M-N) (M-N) (M-N) (M-N) (M—N)
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PABEER MR RTS8, *'P FI'"HNMR % B % Bruker AM—500 B B3EHRN L2k
8. RMNS\EXRH L 7, AP NMR X BB T AR5, 564 100mg FRBERR
BT 2ml AAREHF, BWA Iml FEER (EDTA LMW EKEK /¥ B,
1/4V/ V), BHINEER, LAY 2024MHz, SAKMETFEME KREE 445, K
A1 10s. S SR Smg RBEISE T 0.5ml AR IR T LAY, BAnhREE45°, Bk
MERR 4s, L TMS H AR, IR ESNHEBEAYNWHEEAMRE
Rigaku D/ Max—RA Fefs Rk X SR 5H L #T. '

# R 54t g

— SRR BR B4R RR 43 4

R RBAR LG R A MBS ARNEREE O, UERFRAHEEEN(TLC)
SR E RS HPLO)M B R R M. T A B IRF AL, 5405h %4 U — R
A 50100 B AFINKER. AEREN. 20k, FNRRASMELRBM T E, REREAD
AR ARESHE R ARIER N AR IE, FaBuERAPES . B, EXFERNZHERELMHHE
Wl RN, BEEROURREEWARBNEN. HACC MM TRIES FRUT 524
FIREEE. $R3IRMYP NMR A DF RN PROE/R SR, XM TFEWBIARHEHR
ERVAMERN © . SRR AT R L ENNE ST B T OMAETIR.

B 1 hASRE AN TP NMR ¥, £ HEH R &4 T % = B8 5105
(DOPC)HE 5 B 1AL AL A, B i KM N BEARBEREBR(PC). P PC IMLERIE N
0, JU5 BRI ALSE LR Y 0.57 7 0.76ppm, BT 4} 51 VE R T %5 1 B4 Ak Bt AR (LPC) Rl i
VIBEES(SPH), T4 Bh T 3K e 10 FR4) T SR ED AT 2 =% (9 & |43 8129 PC 87%. LPC 9%,
SPH 4% © |

HETE, RECSABIBER. M Oa. 5T BN RBEAE R ERR
BESELBERWEW, R, ERE RESEAMIEOMLT, HUENP NMR Ekg
M. (LEIBARR A SR

B 1 PEREERYY'P NMR %
Fig. 1 P NMR spectrum of lecithin
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RS M.Casu ML P, HRBRIBEIK HNMR #E#T THRIR FLUE
3£ 0.78~0.94ppm [t 5 BE/R 43 8 100%, W] = CH-CH,~CH; (0.87—0.94ppm) ¥ 2%,
=CH-CH, -CH; —~CH,—COO~ (4} %I} 1.58—1.64ppm 1 2.02—2.08ppm)¥ 30%; =CH-
CH; - (1.90-2.00ppm) 100%, =CH~CH;-CH= (2.68-2.72ppm)} 16%, —CH=CH-
(CH; —CH=CH),~ (2.74-2.82ppm)} 10%, —CH" =CH" - (5.26-5.36ppm)¥ 152%. HT
HAFRAPBYRKE P EHRES =CH-CH,- A, L, BifrIRRIRS 0 IRNREE—
FRMMM, —EERMEMN. N=CH-CH*~CH,~ BT A, 9,12-F+ NKERAN 16%,
M =CH-CH, ~CH, -CH,~COO- 1 =CH-CH,~CH, ) B ®] A1, 5.8,11,14—1 8k 4% &R #1
5,8,11,14,17—H BB M S B4 B0 1% 2%, THERW N 31%.

S BV | B

-

LGSR SRR | v T T LR T T T
5.5 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
pem

& 2 FRBREENY'H NMR i
Fig. 2 'H NMR spectrum of lecithin
ZBEESMZBEEFRIMKIL S WA SAXS

M .Kodama % © %} Z il B4 B5 Bt fUBR(DPPO)ZE K A & *ﬂ%ﬂ@ﬁ?x‘smmwf% s
BEESKBOTRR, HEF LORSEM), L, Ly BB, P, (B LBEREH). M
EEBEHT, YFKE <40%if, PCHATLAT L M. ZHSHAFHEERM P, . LM
Ly ZRAH EHBEBRE T, AHEEEANBRNANERNEAL ERHENRRRL,
Bridoki. WEEZS, BT EAY BRCE O R R & Rl )M 2 B0 BE R R AT % )R
1. M PP FI'HNMR MR a0 A, RAIFA R IBEIRN FE B HBERE N PC, ERA
P, MMATHE, WEERL L—~L, % 92,

W% YT B SAXS M BBIR TERRS KRMAHT, SRR BIEIURNZ
BRI AL, REBEE S/KRAEM, RIZMMstE A, BRSHRIEE, SAXS Hi¥
BB B

ATH 100mg BBEIR(E KE <5%)BAKE H, bu/\wamigzﬁgnm 10mg, &
BEGESBS, BREHEISBVMELHB L, SHERSNE SAXS #%. RilEkH
J: CulB, AEBRKA. &I 40kV, T 150mA, ALTHEE / Btk 0.07°, HIKE
0.14mm, EREHRFITRIZH.
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Table 4 SAXS Data of Lecithin and Tetrakis—(4—Acetoxyphenyl)~Porphine

compound
PC PC+T(4AOP)P PC+T(4AOP)PFeCl | PC+T(4AOP)PCo
parameter

20 1.760 1.560 1.600 1.600

1.900 1.720 1.760 1.780

50.19 56.63 55.21 55.21

4 (A) 46.50 51.36 50.19 49.63
PC+T(4AOP)PNi PC+T(4AOP)PCu PC+T(4AOP)PZn PC+T(4AOP)PMg

1.580 1.600 1.600 1.600

1.740 1.780 1.760 1.780

5591 55.21 55.21 55.21

50.77 49.63 50.19 49.63

ME 4 Al AL HERBEER P BB AR St IBEIRIEZMBERE T . pBE
BREZENSFRRIEN 50.19A, &N -FREIEN 46.50A, M7EWBIE P MALZEBREY
HEREOET, ZIE—TRWER 46.50 AMB] 51.36A, HFHimEEH S0.19AH NP 56.63
A, XERHTINKSFAGHBKER, LI ABRIRS FRAKEIERONES, &KX
TR F 2 EBE.

EFTHNZBRAEXRZIKEBAASY. RXUHIFARYNN, R FLABREM
XS, Bl MEBIMCKMABIBIENEANG, FESMHERNAKERMSEE TR
FOKYERMIEFMER, 0% BRI AR 00 BE 7 B 1 3k 252 38 ok A 4 00 1 52 ois T 0 B F 2 B 22 (1)
L EERRBEENZREN, NS TL2BIMHAESHEAMNTFATRBERNX
B, BT 5 04 B4 F 2 18] BE 09 BT A F SE SR RS AR A A T(4AOP)P HISRBEAR X & 2
., EFSEBAFEEIHKESYS, RESBAOFREEHITR. HENBIRHNH, K
B S ) P BRAR U4 F 2 R BB (LR K.
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Fig. 3 SAXS spectra of (a) lecithin, (b) lecithin and tetrakis—(4—acetoxyphenyl)—porphine and

(c) nickel complex of tetrakis—(4—acetoxyphenyl)—porphine
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INTERACTIONS BETWEEN LECITHIN AND
4-ACETOXY-PHENYL PORPHYRIN METAL COMPLEXES

TaiZihou Yu Cheng WangJinxi Zhu Yuping
(State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210008)

The lipid compositions of the lecithin were analyscd qualitatively and quantitatively by *'P
and 'H NMR. The interactions bectween the lecithin and 4—acetoxy—phenyl porphyrin metal
complcxes were studied by small angle X—ray scattering (SAXS).

We have found that the porphyrin molecules and their complexes interacted in the
hydrophobic region of phospholipid bilayer and the space of lipid bilayer was enlarged. When
the porphyrin complexes inlaid in lecithin bilayer, the space was situated between two values
which obtaincd from the lecithin and lecithin—porphyrin bilayer respectively. This is because the
porphyrin complexcs also can interacted with the hydrophilic heads of phospholipids by

clectrostatic forces.

Keywords: lecithin  4—acetoxy—phenyl—porphyrin metal complex NMR SAXS



