
Tetrahedron Vol. 48. No. 36. pp. 7679-7688, 1992 oo4o4020/92 $5.00+.00 

Printed in Great Britain 0 1992 Pagamon Press Ltd 

FACE TO FACE PORPHYRINS AS SYNTHETIC HOST MOLECULES t 

Ian P. Danks, Trevor G. Lane, Ian 0. Sutherland”, and Maurice Yap 

Department of Chemistry, University of Liverpool, PO Box 147, Liverpool, L69 
3BX. 

(Received in USA 5 May 1992) 

Abstract The bis-zincporphyrins 9 and 11 were prepared from the bis-(3’-hydroxyphenyl)- 

porphyrin 6. Both bis-zincporphyrins formed complexes in CHCl3 with a variety of mines 

and showed a strong preference for diamines, such as HzN(CHz)nNHz and 4,4’-dipyridyl. The 

limited degree of chain length recognition for the diamine guests by both hosts is associated 

with conformational flexibility of both host and guest but the rigid guest, 4,4’-dipyridyl, is 

selectively complexed through operation of the chelate effect. 

Many metalloporphyrins 1 have the ability to bind one or two electron rich ligands to 
form the complexes 2 and 3. Such complexes have been studied as analogues of natural 

metalloporphyrin complexes such as the oxygen carriers haemoglobin and myoglobin,l 
oxidation catalysts 2 such as cytochrome C oxidase, and models for.the photosynthetic centre 3 
of plants and microorganisms. Although such biomimetic studies have been a major 
incentive for the development of metalloporphyrin chemistry they have also been studied as 
synthetic receptor molecules 4 and as potential catalysts for singlet oxygen generation.5 
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+ This paper is dedicated to Professor Charles Rees on the occasion of his 65th birthday. 
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There have, however, been rather few studies of metalloporphyrins as synthetic host 

molecules for guests other than oxygen and carbon monoxide in spite of their attractively well 
defined rigid molecular geometry, possibly because there appears to be rather little selection of 

the ligands L and L’ except through the heteroatom that binds to the metal atom of the 

metalloporphyrin. Guest selectivity in biomimetic studies has been obtained 1 through the 

introduction of caps and other steric barriers that limit guest size. 
Earlier work 6 that demonstrated that very high selectivity can be obtained in the 

complexation of bis-alkylammonium cations H3N+(CH&,N+H3 by the face to face crown 

ethers 4 suggested that the face to face metalloporphyrins, shown diagramatically in 5 might 
show similar selectivity. 

f N 

Ar 

M 

EJ M 

5 

6 R=H,M=H, 

10 R=H,M=Zn 

12 R = (CH2),,Br, M = Hz 7 
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Although a number of face to face porphyrins have been reported,7 in many cases the 

metal....metal separation in these compounds had only been appropriate for small guests 

such as molecular oxygen. More substantial separation appeared to be readily achievable by 

linking two diarylporphyrin sub-units. Accordingly the bis-(3’hydroxyphenyl)-porphyrin 6 
was synthesised by standard methods from the dipyrrylmethane 7. Reaction of the phenolic 
porphyrin 6 with l&dibromohexane gave the face to face porphyrin 8 in rather low yield, and 

the metal-free bis-porphyrin 8 was converted into the bis-zincporphyrin 9 by reaction with 

zinc acetate. In an alternative synthesis, reaction of the zinc derivative 10 of the phenolic 

porphyrin 6 with a,ci-dibromo-p-xylene gave s the face to face bis-zincporphyrin 11, again in 

low yield. An alternative synthesis of 8 and analogous compounds by reacting a bis-(3’~o- 
bromoalkyloxyaryl)-porphyrin 12 with the phenolic porphyrin 6 gave no improvement in 
yield. 

The bis-zincdiarylporphyrins 9 and 11 had spectroscopic properties that were very 

similar to those of a simple zincdiarylporphyrin indicating that there is little interaction 

between the two porphyrin systems in the ground state conformation.s The complexation of 
guest amines and diamines by the bis-zincporphyrins 9 and 11 in dichloromethane was 

examined using a spectroscopic method based upon the shift in the Soret band of the free 
zincporphyrin f&ax 408 nm) on complexation (L,,,,,, 418 nm). A computation procedure, based 

upon the formation of 1:l pentacoordinated zinc complexes (cf2) with no formation of 21 

hexacoordinated zinc complexes (cf3), was used to determine association constants. The 

results of this study are summarised in Table 1, which also summarises association constants 
for the complexation of similar guests by the mono-zincporphyrin 12. The data in Table 1 

shows that, as expected, the face to face porphyrins complex most strongly with the bidentate 
guests, l,n-diamines, 4,4’-dipyridyl, histamine and 1,4diazabicyclooctane. 

The complexation of l,n-diamines shows relatively little chain length selectivity, with a 
rather small ratio of K,‘s for pairs of guests H2N(CH,),NHZ and H2N(CHZ>,+,NHz, and in both 

cases a wide range of diamines is complexed strongly. This contrasts with face to face crown 
ethers which generally select 6 only 3 or 4 members of the series of bis-alkylammonium 
cations HsN+(CH2),,N+Hs and often show ratios of >lO:l for pairs of guests which differ only by 
a single CH2 group. 
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Table 1. Association constants for complexation of amines and diamines by bis-zincporphyrins 

9 and 11 and zincporphyrin 12 (n=4, M=Zn) 

Guest Association constanta 
bis-zincporphyrin bis-zincporphyrin 

n-butylamine 
1,2-diaminoethane 

1,3-diaminopropane 
1,4diaminobutane 

1,5-diaminopentane 
1,6-diaminohexane 

1,7_diaminoheptane 

l,&diaminooctane 
1,9-diaminononane 

l,lO-diaminodecane 
pyridine 
4,4’-dipyridyl 

imidazole 

histamine 

quinuclidine 
l&diazabicycIooctane 

9b 

5.OitUx103 

1.2fo.1x106 

1.7&1.2x106 
5.0&0.5x106 

5.5&0.5x106 
4.W.5x106 

2.5fo.25x106 

1.9j%zx106 

2.6%2x106 
1.4&0.2x106 

1.05*.05x103 
2&0.5x10 

1.O&O.lxloQ 

7.5&l .0x106 
4.lfo.3x104 

2.ofo.5xl@ 

11c 
5.ofo.5x103 

6.Oi2.0~105 

6.0&2.0x105 

1.0&0.2x106 

3.til.Ox106 
2.Oi1.0x106 

3.ofo.5x105 

1.&0.2x103 
3.Oi1.0x107 

zincporphyrin 
12 (n=4, M=Zn)d 

5.8&0.2x1@ 

1.1fo.1x104 
1&0.1x104 

1.4f0.1x104 

1.6*0.1x104 

1.9M.lx103 

3.5fo.2x103 
8.&0.3x103 
2.5fo.2x104 

8.5&0.5x104 
1.5*0.1x105 

a For ~01utions of porphyrin in CH2C12 at lo-6 mol dm-3 and 250 C. 

b&lliW (host) 408 nm, (complex) 418 run or 420 run. 

c hn&host) 407 run, complex 418 nm. 

d hn,&host) 410 nm, (complex) 422 nm. 

This difference is consistent with complexation of the diamines in a range of 
conformations having appropriate H,N...NH, separations by the very broad cavity of the bis- 

porphyrin systems, in contrast with the narrow cavity of the face to face crown ether system 

which can accept bis-ammonium cations only in the fully extended conformation with all C-C 
bond in the anti conformation. Thus for the strong linear recognition found in earlier work 6 

conformational restraint of the guest molecule is an essential feature. In addition, strong 
linear recognition would require a well defined Zn . . . ..Zn separation in the bis-porphyrin 

systems 9 and 11. Simple molecular mechanics calculations on a set of 100 conformations of 
each of the bis-porphyrins 8 and 13, using the programs MACROMODEL 10 and CHARMm,ll 
show that this is not the case. Thus each compound can adopt a considerable number of 
conformations within a calculated 10 kcal/mol energy range. These conformations have a 
range of distance and angular relationships between the two planes defined by the porphyrin 
systems. This conformational flexibility of both of the host molecules 9 and 11 is consistent 
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with the rather limited guest recognition implicit in the results summarised in Table 1. The 

other surprising feature of the face to face porphyrin system is the very strong complexation of 
4,4’-dipyridyl (K, ca 2-3x107 M-1) as compared with the diamines (K, ca 1-6x106 M-1) in spite of 

the stronger complexation of butylamine (K, ca 5x103 M-1) as compared with pyridine 1 (K, ca 

1x103 M-). The very strong binding of diazabicyclooctane is consistent with the stronger 
binding of quinuclidine (K, ca 4x104 M-1) as compared with butylamine. 

Table 2. Chelation factors for binding bidentate ligands by bis-zincporphyrins 9 and 11. 

Bidentate ligand 

1,Zdiaminoethane 

1,3_diaminopropane 

1,4-diaminobutane 

1,5_diaminopentane 
1,6_diaminohexane 

1,7_diaminoheptane 
1,Sdiaminooctane 
1,9-diaminononane 

l,lO-diaminodecane 
4,4’-dipyridyl 

histamine 

l+diazabicyclooctane 

Chelation factor mol dm-3 &x/K& 

Method Aa Method Bb 
Host 9 Host 11 Host 9 Host 11 
0.04 0.02 0.19 0.10 
0.035 0.27 

0.80 0.10 
0.112 0.02 0.88 0.16 

0.72 0.48 
0.039 0.03 0.40 0.32 

0.30 0.05 
0.041 0.42 

0.22 
7.84 9.8 a7 61 

0.048 0.60 
0.036 0.48 

a Based upon bidentate ligand binding to mono-zincporphyrin (K0bs=2Kx) and to bis- 

zincporphyrin (KobS=K&. 
b Based upon monodentate ligand binding to bis-zincporphyrin &bs=2K)o and analogous 

bidentate ligand to bis-zincporphyrin (KobS=Kxx). 

The anomalous binding of 4,4’-dipyridyl appears to be a consequence of ‘good fit’ and 
rigidity. Thus the N...N separation in 4,4’-dipyridyl 7.2 A requires a Zn...Zn separation of 11.5 

A based upon the known Zn...N separation of 2.14 A in a simple pyridine complex of a 
zincporphyrin. This fits the calculated Zn...Zn separation in one of the conformations of 

the face to face porphyrin 13 and it is not inconsistent with the range of Zn...Zn separations 

possible for the many possible conformations of the more flexible face to face porphyrin 8 . It 
may be noted that the H2N...NH2 separation in one or more of the diamines H,N(CH,),,NH, 

will also fit the Zn...Zn separation but this is not associated with a strong enhancement of the 
association constant. However, 4,4’-dipyridyl loses no internal rotational freedom on 
complexation and this appears to be a feature that distinguishes it from the diamines. It was 
therefore of interest to examine the favourable statistical features of complexation involving 
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two site binding as compared with single site binding,13 such favourable statistical features are 
often described as the chelafe effect. Thus 1:l complexation by a monotopic receptor is 

associated with an enthalpy of binding and loss of the rotational and translational freedom of 
the guest species, whereas 1:l complexation of an analogous bidentate ligand by a ditopic 
receptor is associated with twice the binding enthalpy but the loss of rotational and 
translational entropy of only a single guest species. Thus if Kx is the association constant of a 
ditopic receptor and a guest with only a single binding site X and Kxx is the association 

constant of the same ditopic receptor and a guest with two binding sites X which are 
covalently interconnected, then potentially Kxx>>Kx.Kx by a factor which represents the loss 

of rotational and translational entropy of the guest X on complexation. Estimates for this vary 

but a factor of 10s has been suggested 13 for small molecules. Experimental demonstrations of 

the validity of such large numbers do not appear to be available but a number of rather more 

modest values of the chelate effect have been reported or may be deduced 14 from reported 

association constants for two site binding and the analogous single site binding. 
Further work is required with preorganised receptors and rigid guests to determine the 

importance of the chelate effect for enhancing host guest binding using multisite host-guest 

systems. 
EXPERIMENTAL 
Infra-red spectra were recorded using Pye Unlcam SP 1025 and SP 298 spectrometers, solid 

samples were used as nujol mulls or KBr disks and spectra of liquids were taken using thin 
films. NMR spectra were recorded on Perkin Elmer I?34 (220 MHz) and Bruker WM 250 (250 

MHz) spectrometers using the solvents indicated. Mass spectra were measured using a VG 
7070E spectrometer, FAB spectra were obtained using a 3-nitrobenzyl alcohol (NBA) matrix. 

Melting points were measured using a hot stage apparatus and are not corrected. UV and 
visible spectra were determined using a Perkin Elmer Lambda 5 spectrometer or a Hewlett 
Packard 8452A diode array spectrometer. Thin layer chromatography was carried out using 

Merck 5554 and 818133 pm-coated silica plates. 
2,18,12,18-TetraethyI-3,7,13,17-tetramethyl-5,15-~~s~3’-acefoxy~~e~y~~p~rp~yri~ (6, R=COCHs, 
M=HJ - p-Toluenesulphonic acid (0.23 g, 1.3 mmol) was added to a solution of 4,4’-diethyl- 

3,3’-dimethyl-2,2’-dipyrrylmethane 7 (1.00 g, 4.35 mmol) and 3-acetoxy-benzaldehyde (0.71 g, 

4.35 mmol) in de-aerated methanol (40 ml). The solution was stirred for 10 min then left for 6 
h at room temperature and 12 h at 4 0C (shielded from light). The precipitate was removed by 

filtration, washed (methanol, 50 ml) and dried to give the porphyrinogen (1.24 g, 76%) as 
yellow crystals. A solution of DDQ (1.22 g, 5.12 mmol) in dry THF (20 ml) was added to a 
solution of the porphyrinogen (1.24 g, 1.66 mmol) in dry THF (200 ml) and the solution left at 
room temperature for 48 h. The solution was evaporated to dryness and the residual solid was 

treated with aqueous sodium hydroxide (200 ml, 5% w/w), stirred for 2 h, and the undissolved 
solid removed by filtration. The solid was washed with water and methanol and dried in 
vacua to give the bis(acetoxyphenyUporphyrin (6, R=COCHs, M=H$ (0.93 g, 76%) as a purple 
powder, mp > 3OOoC (Found: C, 77.6; H, 6.6; N, 7.3%. Cr8Hs0NQ04 requires C, 72.2; H, 6.8, N, 

7.5%); 6 (CDC13) -2.48 (br. s, 2xNH), 1.76 (t, J 6 Hz, 4xCHsCH,), 2.36 (s, 2xCOCHs), 2.56 (s, 4xCH$, 
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4.01 (q, J 8 Hz, ~XCHQI~), 7.5-7.9 (m, 8 aryl-I-I), and 10.23 6, 10-H and 20-i%; m/z, 747 W+l)+. 

The corresponding bis(hydroryphenyl)porphyrin 6 was obtained as a purple powder, mp > 
3000~ (FOI.IIK& C, 78.2, H, 7.2,; N, 7.95%. CMH&J402.CH30H requires C, 77.8; I-I, 7.2; N, 8.1%); 6 
(CDCl,, TFA) -3.2 (br. s 4xNH+), 1.42 (t, J 7 Hz, 4xCH$H,), 2.39 (s, 4xCH3), 3.83 ( 9, I 7 *, 

4xCH,CH3), 7.56-7.90 (m, 8 aryl-H), and 10.30 (s 10-H and 20-H); m/z, 663 (M+l)+. 

3-(3’-bromopropyloxy)benzaldehyde - A Mixture of 3-hydroxybenzaldehyde (5.0 g, 41 mmol), 
1,3-dibromopropane (12.50 ml, 120 mmol) and dry potassium carbonate (30 g) in dry acetone 
(200 ml) was heated under reflux for 1 h. The mixture was filtered and the filtrate evaporated 

to dryness. The residue was purified by flash chromatography using light petroleum (bp 60- 
8ooc) followed by light petroleum-ether (80:20) to give the product (5.28 g, 53%) as a ~lourkss 
oil (Found: C, 49.5; H, 4.6%. CIoH,,02Br requires C, 49.4, H4.6%); vmax 1690 Cm-‘; 6 (CDC13) 2.39 

(m, CH,CHzBr), 3.65 (t, J 6 Hz, CH2Br), 4.21 (t, J 6 Hz, C&O), 7.22-7.47 (m, 4 ar~1-H)~ and 9.98 (s, 

CHO); m/z 243,245 (M+l)+. Other 3-(o-bromoalkyloxy)-benzaldehyde derivatives were 

prepared in a similar way. 
3-(4’-Bromobutyloxyj-benzaldehyde (59% yield) was a colourless oil (Found: C, 51.1, H, 5.0%. 
CllH1302Br requires C, 51.4; H, 5.1%&,X 1690 cm-l;6 (CDC13) 2.10 (m, 0CH2CH&HzCHZBr), 
3.55 (t, J 5 Hz, CH2Br), 4.12 (t, J 5 Hz, CH20) 7.21-7.45 (m, 4 aryl-H), and 9.94 (s, CHO); m/z 257, 

259 (M+l)+. 
3-(5’-BromopentyloxyJ-benzaldehyde (58% yield) was obtained as a colourless oil (Found: C, 
53.0; H,5.6%. C12H1502Br requires C, 53.2; I-I, 5.6%);v,,, 1695 cm-r; 6 (CDCl,) 1.6-2.0 (m, 
CH,CH,CH2CH,CH2); 3.40 (t, 15 Hz, CHzBr), 3.99 (t, I5 Hz, OCH$, 7.11-7.35 (m, 4 a@-H), and 

9.90 (s, CHO); m/z, 271,273 (M+l)+. 
3-(6’-BromohexyloxyJ-benzaldehyde (52% yield) was obtained as a colourless oil (Found: C, 
54.8; H, 6.2%. C13H1702Br requires C, 54.8; H 6.0%); vmax 1700 cm-*; S (CDCI,) 1.5-2.0 (m, 
CH&H,CH,CH,CH,CH,), 3.35 (t, 15 Hz, CH$W, 3.95 (t, I5 Hz, OCHZ), 7.10-7.35 (m, 4 ~yW, 
and 9.88 (s, CHzO); m/z, 285,287 (M+l)+. 

2,8,12,18-TetraethyI-3,7,13,17-tetramethyl-5,15-bisl3’-(3”-bromopropyloxypheny~J-porphy~in (12, 

n=3 ) - This was prepared from 3-(3’-bromopropyloxy)-benzaldehyde (1.08 g, 4.44 mmol) and 

the dipyrrylmethane 7 (1,02 g, 4.44 mmol) using a method similar to that used for the 

porphyrin 6. The bis(bromopropyloxy)porphyrin (12, n=3) was obtained as a purple powder 
(1.01 g, 65%), mp >300 OC (Found: C, 66.8, H, 6.2, N, 6.2%. CSOHSN402Br requires C, 66.4; I-I, 6.2; 

N, 6.2%); 6 (CDC13) -2.45 (br. s, 2xNH), 1.78 (t, I 7 Hz, 4xCH3CH2), 2.38 (m, 2xOCI-$CH2CHzBr), 

2.58 (s, 4xCH3), 3.67 (t, J 6 Hz, 2xCH2Br), 4.03 (q, J 7 Hz, 4xCHQ-I~), 4.27 (t, I6 Hz, 2xCHzO), 7.35- 

7.67 (m, 8 aryl-H), and 10.25 (s, 10-H and 20-H); m/z (FAB, 3NBA matrix) 902-908, peaks 
corresponding to (M+l)+. Other bis (o-bromoalkyloxyaryl)porphyrins were prepared by a 

similar method. 
2,8,12,18-TetmethyI-3,7,13,17-tetrumethyl-5,15-bis[3’-(4”-bromobufy~oxy~pheny~l-po~phy~in (12, 

n=4) was obtained as a purple powder (77x), mp > 3OoOC (Found: C, 66.5; H, 6.5, N, 6.0%. 
CS2H6sN402Br requires C, 67.0; H, 6.5; N, 6.0%); 6 (CDC13) -2.44 (br. s, 2xNHL 1.78 (t, I 7 Hz, 
4XC&CHz), 2.06 (m, 2xOCH2CH2CH2CH2Br), 2.57 (s, 4xCH3), 3.50 (t, J 6 Hz, 2xCH$W,4.03 (q, I 7 
Hz, 4xCH2CH3), 4.15 (t, J 7 Hz, 2x OCH,), 7.32-7.64 (m, 8 aryl-H), and 10.24 (s, 10-H and 20-H); 
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m/z (FAB, 3NBA matrix) 930-936, peaks corresponding to (M+l)+. The zinc derivative was 
prepared by heating a solution of the porphyrin (12, n=4) (50 mg, 0.054 mmol) in chloroform 
(20 ml) with saturated methanolic zinc acetate (1 ml). After 30 m the solution was cooled, 
washed with water (3x30 ml), dried (MgSOd), and evaporated to give the zinc porphyrin 

(quantitative yield) as a purple solid, mp>300°C (Found: C, 62.6; H, 5.8; N, 5.4%. 
Cs2HssNa07Br$n requires C, 62.7; H, 5.9; N, 5.6%); 6 (CDCLJ 1.72 (t,J 7 Hz, 4xCHsCHz), 1.97-2.16 

(m, 2xOCH$H+X~CH2Br), 2.51 (s, 4xCHs), 3.50 (t, J 6 Hz, 2xCH2Br), 3.97 (q, J 7 Hz, 4xCH&H3), 
4.15 (t, J 6 Hz, 2xOCH,), 7.29-7.66 (m, 8 aryl-H), and 10.06 (s, 10-H and 20-H); m/z (FAB, NBA 

matrix) 992-1001, peaks corresponding to M+. 
2,8,12,18-Tetraethyl-3,7,13,17-tetramethyZd,l5-bis[3’-(5”-bromopentyZoxy)phenyllporphyrin (12, 

n=5) was obtained as a purple powder (47%), mp>3000C (Found: C, 67.2; H, 6.7; N, 5.7%. 
Cs4HG4N402Br2 requires C, 67.5; H, 6.7; N, 5.8%); 6 (CDCls) -2.45 (br.s, 2xIW-0, 1.57-2.02 (m, 

4Xc&cH3 + 2xOCH2CH2CH2CH2CH2Br), 2.56 (s, 4xCH3,3.44 (t, J 7 Hz, 2xCH2Br),4.03 (q, J 7 Hz, 

hXC&C&), 4.13 (t, J 7 Hz, 2x0(X2), 7.34-7.64 (m, 8 aryl-H), and 10.24 (s, 10-H and 20-H); m/z 

(FAB, 3NBA matrix) 958-964, peaks corresponding to (M+l)+. 
2,8,12,18-TefraefhyI-3,7,13,17-feframethyZd,l5-bis~3’(6”-bromohexyZoxy~phe~y~~-porphyrin 

(12,n=6) was obtained as a purple powder (60%), mp >3OBC (Found: C, 68.0; H, 7.0; N, 5.6%. 
Cs6HssNa02Br2 requires C, 68.0; H, 6.9; N, 5.7%); 6 (CDCl& -2.45 Cbr. s, 2xNH); 1.44-1.83 (m, 2x 

0CH2CH2CH2CH2CH2CH2Br), 1.90 (t, J 7 Hz, 4xCHsCHz), 2.48 (s, 4xCHs), 3.42 (t, I 7Hz, 2xC&Br), 
3.92 (q, J 7 Hz, 4Xc&cH& 4.15 (t, J 7 Hz, 2xOCH2),7.36-7.68 (m, 8 aryl-HI, and 10.18 (s, 10-H and 

20-H); m/z (FAB, 3NBA matrix) 986-992, peaks corresponding to (M+l)+. 

Bis-zincporphyrin 9- A stirred mixture of the bis(3’hydroxyphenyl)porphyrin 6 (0.5Og, 
0.78mmol), 1,6-dibromopropane (0.184 g, 0.76 mmol) and caesium carbonate (2.46 g, 7.55 
mmol) in DMF (lOOmI) was heated at 75OC for 5 days. The solvent was evaporated and the 

residual solid extracted with hot chloroform. The extract was filtered, washed with water (2x20 
ml), dried (MgS04) and evaporated to give a purple powder which was purified by 

chromatography [KieselgeI 6OH, 50 g, eluent CH2C12-EtOH (99.ZO.75) containing a trace of 

ammonia]. The early fractions were combined and evaporated to give a purple powder which 
crystallised from CHC13-hexane to give the bis-porphyrin 8 (34 mg, 6%) as a purple powder 

mp> 3OOoC; 6 (CDC13) -2.67 (br. s, 4xNH),1.62 (t, I 7 Hz, SxCHzCHs),1.65-1.90 (m, 

2xCH2(CHz)&Hz), 2.48 (s, SXCH~), 3.86-4.12 (m, SxCHzCH3 + 4xocHz), 7.27-7.77 (m, 16 a+H), 

and 10.03 (s, 10-H and 20-H, W-H and 20’-H): m/z (FAB, NBA matrix) 1491 (M+l)+. The bis- 
zincpor&rin 9 was prepared by heating the bis-porphyrin (8) (30 mg, 0.02 rnrnol) in CHC13 (10 

ml ) witi saturated methanolic zinc acetate (1 ml). After 30 m the solution was cooled, washed 
with water (3x20 ml), dried (MgsOJ and evaporated to give the bis-zincporphyrin 9 b U-X%6) 

as a purple powder mp>3000C (Found: C, 66.3; H, 5.9; N, 6.1%. C,ooH,osNs04Zn2.2CHC13 
requires C, 66.0; H, 6.0; N, 6.0%); &,,, (CHzClz) 408 (a 600 OOO), 536 (E 34 OOO), and 574 nm (E 19 
000); 6 (CDCl,) 1.64 (t, J 7 Hz, 8xCH3CH2), 1.70-1.90 (m, 2xOCHz(CHz)&HzO), 2.45 (s, 8xC&), 
3.87-4.12 (m, 8xCH2CH3 + 4x OCH,), 7.31-7.74 (m, 16 aryl H), and 9.99 (s, 10-H and 20-H, W-H 

and 20’-H); m/z (FAB, 3NBA matrix) 1614-1623, peaks corresponding to (M+l)+. 
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Determination of Association Constants -- Measured quantities of guest amine or diamine in 

dichloromethane (ml quantities of 2.5x10-* to 2.5~10~ M solutions according to the value of 

K,) were added to a solution of the host porphyrin 9 or 11 in dichloromethane ( lx@ M, 2.5 

ml) and the change in absorbance at X ,,,ax for the host and the host-guest complex was 

recorded. In all cases a good isobestic point was observed except for very high values of guest 

concentration. The face-to-face zincporphyrins were susceptible to degradation by light and air 

in very dilute solution and it was found necessary to correct the value of host concentration 

by factors ranging from 0.5 to 0.9 to allow for loss of host due to decomposition to obtain a 

good fit between calculated and observed absorbance at both of the selected wavelengths. The 

values of Ka given in Table 1 are best fit values, the quoted deviation represents the range of 

values of Ka for which the difference between calculated and observed absorbance does not 

exceed the experimental errors. 
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