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Abe&act-Treatment of meso-substituted metalloporphyrins [meso-substituent = OCOCF,, OCOCH,, OMe, CHO, 
CN, Cl; metal = Zn(II) or Cd@)] with ~~~~ ~uoroa~~te, followed by an acidic work-up, gives the 
corresponding ~-substi~t~ u~xophlorins which were either character&d as such or eise further derivatised. In aII 
cases the major (or only) disubstihttion product has the $3 orientation at the meso positions, indicating that the 
existing meso substituent directs the incoming one (tritbroroacetate) into the flanking, rather than opposite, meso 
position of the intermediate r-cation radical or ndication. In contradistinction, meso substituted zinc(B) 
porphyrins which are able to lose protons (e.g. cr-oxophlorins or a-aminoporphyrins) react with thaIlium(III) 
trifluoroacetate, and after a work-up with HCI the 
aminoporphyrin is obtained. 

Several studies of the orientation of disubstitution 
products from electrophilic substitution at the meso- 
positions of porphyrins and metalloporphytins have been 
reported. Thus, nitration of octaethylporphyrin gave’ a 
mixture of n/3 and ay disubstitution products, but 
chlorination afforded* only the a~~c~oro derivative. On 
the other hand, nitration of a-nitroporphin has been 
reported’ to give only a@dinitroporphin, but nitration of 
zinc(H) octaethylporphyrin under less acidic conditions 
gave’ a-y as the only disubstitution product; Vilsmeier 
formylation of the copper(H) complex similarly afforded’ 
the a~d~o~ylpo~hy~n. More recently, Vilsmeier 
formylation of ~ckel(II) oc~e~yloxop~o~~ gave’ the 
y-formyl-a-oxophlorin in good yield. 

In this paper we report straightforward routes to 
several /I-substituted oxophlorins and derivatives, as well 
as more limited methods for preparing y-chloro-a- 
oxophlorins or y-chloro-a-aminoporphyrins. The ap- 
proach is a development of our earlier synthesis of 
oxop~o~s emplo~g~ the ~~trnent of zinc(H) por- 
phyrins with th~lium(II~ trithroroacetate (TTFA). We 
had envisaged the mechanism of this useful trans- 
formation as involving abstraction of two electrons from 
the metalloporphyrin (to give the rrdication) by the 
thallium reagent, followed by nucleophihc attack of 
trifhioroacetate and then loss of a proton. Hydrolysis and 
deme~ation then affords oxophlorin in very good yield. 
An alternative mechanism might also be proposed in 
which attack by trifluoroacetate precedes abstraction of 
the second electron, that is that the metalloporphyrin 
n-cation radical is the species upon which nucleophilic 
attack occurs. The former mechanism was preferred on 
account of statements’ to the effect that rne~o~~h~n 
r-cation radicals are unreactive towards nucleophiles; 
indeed, this view which has bee.n generalised from the 
case of methanol, has even been restated recently with 
some force! However, solutions of metalloporphyrin 
r-cation radicals do react with nitrite9 as well as several 
other common nucleophiles,“‘.” but not with methanol. 
Thus, the reactions described in this paper are assumed to 

corresponding y-chloro-a-oxophlorin or y-chloro-u- 

follow a mechanism involving abstraction of one electron 
from the meso-substituted metalloporphyrin to give the 
r-cation radical which reacts with trifluoroacetate before 
loss of a second electron and a proton. The usual acid/SO* 
work-up6 then affords the meso-substituted oxophlorin. 
Nevertheless we accept that a mechanistic del~eation 
between initial one or two electron abstraction is very 
difficult, particularly since disproportionation of the 
n-cation radical could afford rdication. 

REsUL’rS Ahll DlSCUSSION 

Results from the reaction of TTFA with metal 
complexes of meso substituted octae~ylpo~h~ns 
and/or aetioporphyrins-I are given below. The mese 
substituted porphyrins were prepared by literature 
methods as indicated in the Experimental. In the main, 
orientations of the disubstituted products were determined 
by ‘H and/or 13C NMR spectroscopy, and thus it is not 
possible to detect small quantities of minor isomers, should 
they be present. In order to provide a double check, the 
products were usually derivatised (e.g. by preparing the 
enol acetate of the oxophlorin). 

In an earlier paper,” we described the synthesis and 
transformations of /3-hydroxy-a-oxophlorins (I), ob- 
tained as by-products in the synthesis of oxophlorins from 
zinc(I1) porphyrins.” We deduced” that the zinc(H) 
a~-bis(~fluor~cetoxy)~~h~ns (2) were inter- 
mediates in the formation of 1, and this appeared to 
indicate that the existing trifluoroacetoxy substituent (at 
a) was directing the incoming trifluoroacetate to the 
adjacent (/3) rather than opposite (y) meso-position. 
However, another by-product from the oxophlorin 
synthesis is the ay-dioxo~~h~~ethene (3) which can 
be readily obtaineds.‘2 from the corresponding oxophlorin 
during the chromatographic work-up. The possibility also 
existed that 3 might be produced from an ay-bis(triflu- 
oroacetoxy)porphyrin via the semiquinone (4) [an isomer 
of 11 and thus be considered as evidence against 
preferential a/3 disubstitution in the ‘ITFA reaction. 
However, treatment of zinc(H) memo-acetox~~h~ns 
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(5) with TTFA, followed by acidic work-up gave 
exclusively the /?-acetoxy-a-oxophlorin (6) which could 
be hydrolysed to give the /Shydroxy-a-oxophlorin (l), or 
treated with acetic anhydride in pyridine to give the 
a/3-bis(acetoxy)porphyrin (7). The identical compound (7) 
could also be obtained by treatment of 1 with acetyl 
chloride in pyridine, and the “C NMR spectrum of 7, 
which showed eight resolved side-chain methyl or 
methylene carbons, added conIirmation to our assignment 
of it (and therefore of compound 1 also) as an a/? rather 
than ay disubstituted macrocycle. 

Treatment of zinc(H) meso-methoxyporphyrins (8) 
[obtained from the corresponding zinc(H) oxophlorin by 
treatment with carbonate and methyl iodide] with TTFA 
gave a product which was demetallated with HCl to give a 
good yield of the /3-hydroxy-a-oxophlorin (1). Cleavage 
of the methyl ether was unexpected because the 
substituent remains intact when 8 is treated under similar 
conditions with HCI; however, oxophlorins are stronger 
bases than porphyrins” and the demethylation might 
proceed as indicated in structure 9. 

Zmc(II) meso-formyloctaethylporphyrin (10; R=Et) 
reacted with ‘ITFA, and after work-up gave a stable 
oxophlorin with a sharp NMR spectrum.t The product 
was a/3 disubstituted as attested by the sharp equal 
intensity meso proton signals (T 2.52,3.21). Furthermore, 
the structures (11; R=Et) (or the tautomeric mesomeric 
dipolar forms) for the formyl-oxophlorm were indicated 
by the existence of the low-field aldehydic proton as an 
equal intensity doublet (T -0.50, -O.Ol), and by the 
infrared spectrum which did not show a normal aldehyde 
band. In the aetioporphyrin-I series the formyl-oxoph- 
lorin displayed similar NMR data (meso protons T 2.73, 
3.45; aldehyde -0.40, -0.34 (IH) and 0.16, 0.26 (!H)) 
indicating the presence of the expected two a/3 disub- 
stituted products (rather than only one which is possible 
with the ay orientation of substituents). The zinc(H) 
complex, unlike the free base (11) showed a strong 
aldehyde band in the infrared (169Ocm-‘) and reacted 
with acetic anhydride in pyridine to give the zinc(E) 
a-acetoxy-/3-formylporphyrin (12; R=Et) which showed 
non-equivalent meso-protons in the ‘H NMR (7 0.24,0.38) 
and in the ‘“C NMR the y and S mesa-carbons appeared at 
105.25 and 102.25ppm and hence the molecule is not 
symmetrically substituted. 

Zinc(II) meso-cyanooctaethylporphyrin or the aetio- 
porphyrin-I analogue failed to react with TTFA. This is 
probably due to the cyan0 group (which unlike the CHO 
group is linear and able to conjugate fully with the 
porphyrin macrocycle”) withdrawing electrons from the 
porphyrin ligand and thereby raising the oxidation 
potential of the zinc(H) cyanoporphyrin above the 
reduction potential of thallium(III) in TTFA. However, 
cadmium(E) meso-cyanoporphyrins (13) reacted 
smoothly with TTFA to give, after work-up, a stable 
oxophlorin. Infrared (strong band 2180cm-‘) indicated 
that the cyan0 function had been retained and asymmetry 
in the ‘H NMR resonances for the side-chains indicated 

tOxopNorin free bases do not normally show sharp NMR 
spectra; Fuhrhop’ has shown this to be due to the presence of small 

the product to be (14); the meso-protons were observed as 
an inconclusive broad singlet (14; R=Et, T 2.13). The 
orientation was shown to be largely+ a/l by conversion 
into the meso-benzoyloxy derivative (15; R=Me) or 
meso-acetoxy derivative (16; R=Et), each of which 
showed the meso protons as equal intensity doublets. 

Zinc(H) meso-nitro and meso-chloro octaethylpor- 
phyrins failed to react with TTFA, as did cadmium (II) 
meso-nitro-octaethylporphyrin. However, cadmium(H) 
meso-chloro-octaethylporphyrin (17; R=Et) gave a 
low yield of an unstable oxophlorin when treated with 
‘ITFA and submitted to an acidic work-up. It was not 
possible to purify or characterise the product, to which we 
assign the structure (18; R=Et); it was clearly different 
from the very stable y-chloro-a-oxophlorin (19) described 
below. 

There is abundant evidence to show” that oxophlorins 
and meso-aminoporphyrins behave anomalously com- 
pared wtih other meso-substituted porphyrins. This 
circumstance might also be expected to extend to the 
reaction of their zinc(H) complexes with TTFA, and such 
is indeed the case. Treatment of zinc(H) octaethyloxoph- 
lorin (#); R=Et) with ‘ITFA, followed by work-up using 
hydrochloric acid gave a good yield of the y-chloro-a- 
oxophlorin (19; R=Et), a stable compound which gave a 
sharp NMR spectrum. The ‘H NMR spectrum appeared at 
iirst to suggest a/3 disubstitution (meso protons T 3.25, 
4.74), as did the very complex “C NMR spectrum. 
However, the ‘H and “C NMR spectra of the derived enol 
acetate gave no doubt, from their symmetry, that the 
product was indeed ay disubstituted (i.e. 21; R=Et). We 
therefore ascribe the asymmetry of the oxophlorin 
spectra to a specific aggregate. The isomer 19 (R=Et) is 
presumably more stable than 18 (R=Et) because the main 
pathway for decomposition of oxophlorins is by reaction 
at the meso position opposite to the carbonyl in the 
radical; in compound 19 (R=Et) this position is blocked by 
the Cl atom. We envisage that the reaction proceeds by 
initial formation of the metallo-oxophlorin r-cation 
radical which is able to lose a proton to form the 
corresponding radical. In the absence of oxygen this 
radical is stable, but a chlorine is inserted (obtained from 
HCl) during the work-up. The generality of this reaction, 
and the form in which the chlorine is inserted (i.e. atom or 
anion) are under investigation. 

In a completely analogous fashion, treatment of zinc(H) 
meso-amino-octaethylporphyrin (22; R=Et) with TI’FA 
followed by work-up with HCI gave a good yield of the 
a-amino-ychloro-octaethylporphyrin (23; R=Et) (meso- 
H, 7 0.39). Again, the initially formed zinc(H) amino- 
porphyrin acation radical is able to lose a proton to 
afford the radical, from which, during the work-up the 
product 23 (R=Et) is obtained. Both oxophlorin and 
aminoporphyrin radicals are known’2~‘s~‘6 to react through 
the y-position. 

EXPERIMENTAL 

M.ps were measured on a hot-stage apparatus. Except where 
otherwise stated, neutral ahrmina (Br&mann Grade III) was 
used for chromatographic separations. Electronic absorption 
spectra (in CHCI, sol@ were measured using a U&am SP 800 

amounts of the corresponding radical. Sharp spectra were spectrophotometer, and NMR spectra with a_Varian XL-100 (‘H 
obtained here oresumablv owing to the electron-withdrawing or “C) or HA-100 (‘II) instrument (solos in CDCl, with TMS as 
formyl group raising the oxidation-potential of the oxophlorin (11). internal standard). Mass spectra were determined with an AEI MS 

$It is possible that small quantities of the ay disubstitution 12 spectrometer (at SOpA and 7OeV; direct insertion probe; 
products were present in these samples; a small peak, slightly source temps 200-2200). 
downfield from the meso proton doublet was observed in each case Cktaethylporphyrin was a generous gift from Professor H. H. 
(IS; R = Me) and (16; R = Et). Inhoffen. to whom this paper is dedicated. Aetioporphyrin-I was 
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R = Me or Et 

1: R’=OH 
6: R’ = OCOCHs 

14: R’ = CN 
18: R’ =CI 
22: R’ = NH? 

0 

2: R’ = R2 = OCOCF,: M = Zn 
7: R’ = R2 = OCOCHs; M = 2H 

12: R’ = OCOCH& R2 = CHO: M = Zn 
15: R’ = OCOPh; R’ = CN; M = 2H 
16: R’ = OCOCHI; R’ = CN; M = 2H 

0 

4: R’ = OH 
19: R’ = Cl 

P 

R Et 

5: R’ = OCOCH3, M = Zn 
9 

8: R’=OMe; M=Zn 
10: R’ = CHO; M = Zn 
13: R’=CN; M=Cd 
17: R’ = Cl: M = Cd 
20: R’=OH; M=Zn 

11: R’ =H: R’=OH 21: R’ =OAc 
or R’=OH: R’=H 23: R’ = NH? 

prepared using a convenient modiication of an existing pre 
cedure ” as follows: 

Ae&porphyrfn--I. A soln of Brz (31.2 ml) in HOAc (MOmI) 
was added to a stirred soln of t-butyl4-ethyl-3J-dimethylpyrrole- 
2-carboxylate” (44.6~) in HOAc (150 ml) (Caution: HBr given 
off !) and the mixture was set aside overnight. After filtration, the 
purple and orange-brown crystals were washed with petrol (b.p. 

60-80”) and dried in a vacuum oven. The kryptopyrromethene was 
heated under reflux in 98% formic acid (loOmI) during 3hr. 
Evaporation of the solvent gave a residue which was dissolved in 
CHCI, (350 ml), washed with Hz0 (2 x 200 ml), 10% NaHCO, aq, 
then Hz0 (2oOml), and dried (NalSO,). The solution was 
evaporated and the residue treated with CH,CI, (5ornl) and 
MeOH (300 ml) before being filtered and the crystals washed with 
MeOH until clear. Recrystallisation from CHCL-MeOH gave 
purple microneedles (5.0-7.2~; 21-30%). m.p. >3W’. (Found: C, 
80.54; H, 7.93; N, 11.98. Calc. for CJ2HIIINI: C, 80.29; H, 8.00; N, 
11.7l%),L...4OO(e 172,700),4%(14,200),528(10,400),560(@W 
and 610 run (5300). 

Zinc(B) meso-mefhoxyoctaethyfporphy~n (8; R=Et). An- 
hydrous K,CO, (3.0~) was suspended in dry MeOH (5Oml) for 
IOmin under a N> atmosphere with stirring. A soln of zinc(H) 
octaethyloxophlorin (300 mg) in dry THF (100 ml) was added and 
the colour changed from red to green (anion). Me1 (4Oml) was 
added and the mixture was heated at 60” for 2hr before being 
poured into CH,CI, (25Oml) and washed with HI0 (3 x4OOml), 
dried (Na2S0,), and evaporated. The residual solid was 
chromatographed (elution with CH,CI,) and the red-pink ehrates 
were evaporated to give a residue which was crystal&d from 
CHflm-hexane to give the methoxyporphyrin (86mg; 28%), 
m.p. >3W. (Found: C, 70.87; H, 7.15; N, 9.00; Zn, 10.65. 
C,,IL,N,OZn requires: C, 70.75; H, 7.38; N, 8.92; Zn, 10.41%). 
A m.. 407 (c 430,404l), 531 (l8,500), 564nm (12,000); r, 0.00 (2H), 
0.24 (II-I) meso-H; 5.64 (3H) OMe; 5.8-6.2 (16H, m), 8.0-8.3 
(24 H, m) CI&CI$m/e 626 (lOO%), 61 I (41) and 313 (16). 

Reaction of 8 (R=Et) with mFA. The foregoing zinc(H) 
complex (60 mg) in dry THF (30 ml) and CHCl, (60 ml) was flushed 
with N2 for 10 min before addition of a soln of TI’FA (57 mg; 1.1 
equiv) in dry THF (25 ml); the mixture was stirred under N1 for 
IO min. SO, gas was bubbled through the mixture for 38 set and 
then cone HCI (1 ml) in THF (20 ml) was added and the mixture 
was stirred for 5 min. It was poured into CHCI, (200 ml) and 
washed with Hz0 (3 x 400 ml), dried (NaSO,), and evaporated. 
Chromatography (elution with CHCl,) gave meso-melhoxy- 
ocrnethylp&&in, crystalhsed from CHXl&ieOH as red 
needles (I4 mg) m.p. 237-239”. (Found: C, 78.27; H, 8.49; N, 10.13. 
G&N,0 requires: C, 78.68; H, 8.56; N, 9.92%), A,, 407 (c 
189,4@Q, 501 (14.500), 533 (5100). 578 (5900) and 618nm (1600), r, 
0.00 (2H). 0.17 (IH) meso-H: 5.64 (3H) OMe; 5.8-6.2 (16H. m). 
8.0-8.3 (24 H, mj CHJXj,. I&her .elution gave the required ‘1 
(R=Et; II mg; 20%) identical with a sample prepared earlier.” 

When the same reaction was carried out using zinc(B) 
meso-methoxyaetioporphyrin-I (8; R=Me) a 27% yield of 1 
(R=Me) was obtained, and this was satisfactorily identified with an 
authentic sample.12 

Zinc(II) complex of fi-hydroxy-a-oxophlorin (1; R=Me). Com- 
pound 1 (R=Me; 50 mg) in CH2Clz (50 ml) was reflexed with a soln 
of zinc(H) acetate (7Omn) in MeOH (1Oml) during IOmin. after 
which time the mixturewas evaporated to low~vohune. The 
zinc(B) complex (52mg; 93%) was filtered off as dark green 
prisms, m.p. >3W. (Found: C, 66.95; H, 5.99; N, 9.73; Zn, 11.33. 
C,,H,N,O,Zn requires: C, (XL%; H, 6.32; N, 9.76; Zn, 11.3%). 
i\ m.. 392 (E 24,300), and 587nm (SW). The compound was 
extremely insoluble and a NMR spectrum could not be obtained. 

Zinc(B) meso-forrnylaetioporphyti-I (IO; R=Me). meso- 
Formylaetioporphyrin-I” (I30 mg) in CH,CI, (u) ml) was treated 
with a soln of zinc(H) acetate (150 mg) in MeOH (20 ml). After 
refluxing for a few min the green soln was evaporated to low 
volume (cu. 25 ml) when the zinc(E) complex crystallised as red 
microneedles (139mg; 95%) m.p. >3OW’. (Found: C, 69.63: H, 
6.31; N. 9.77; Zn, 11.32. C,,H,N60Zn requires: C, 69.53; H, 6.37; 
N, 9.83; Zn, 11.470/o), A, 403 (e 191JOO), 534 (IlJOO). 572 
(14,000), and 636 nm (2750). 

Zinc(H) meso-fonylocraethylporphytin (10; R=Et). This com- 
pound was similarly prepared in 95% yield from meso- 
formyloctaethylporphyrin.19 It had m.p. >3W. (Found: C, 70.97; 
H, 7.03; N, 8.99; Zn, 10.40. C,,H,N,OZn requires: C, 70.97; H, 
7.08; N, 8.95; Zn, 10.44%). 

@-Formylaefio-a-oxophlorin-I (11; R=Me). Zinc(U) complex 
(10; R=Me; IO0 mg) was dissolved in dry THF (30 ml) and CHCI, 
(100 ml) and then flushed for IO min with N?. To the stirred soln 
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y-Chloro-ocfaethyl-a-oxophlorin (19; R=Et). Compound 20 
(R=Et:b 26Omg) in dry THF (5Oml) and CHX12 (IoOml) was 
flushed with Nz for 1Omin before addition of a soln of ITFA 
(254 mg) in dry THF (50 ml). After IO min stirring the colour had 
changed from red to yellow-brown, so cont. HCI (4 ml) in THF 
(tOmI) was added (colour change to green). SO, was bubbled 
through the soln for 3@sec and the mixture was poured into 
CHXL (200 ml) and washed with H,O (3 x 4MI ml). The mixture 
was dried (l&SO,), evaporated to dryness, and the residual solid 
was chromatographed (elution with CH&L). A forerun a&de& 
~ydioxo~ctaethyl~~h~imet~ne~2 (IO mg, from CH,C&-n- 
hexane, m.p. 268-270”). Further ehrtion and evaporation of the 
green eluates gave the c~oro-oxo~~lo~~ fl48mn: 60%) as 
black-green ptis& from CHXlm-hdxane, m.p. >3@. (Found: 
C. 73.95: H. 7.48: N. 9.40: Cl. 6.11. C,ttXlN,O reauires: C. ._ 
73.88; H; 7.;5; N, 9.5;; Cl, &I&%), A,. 461 (2O,lOO), add 603 A 
(8100). T, 3.25, 4.74 (each IH) meso-H; 7.0-8.0 (16H, m), 8.5-9.2 
(24H, m) Cl&C@,. m/e 586 (O.S%), 584 (I), 550 (IOO), vrnrl (KBr) 
3340 (NH), 1600 (C=O) cm-‘. 

a-Acetory-~chloro-octaethylporphyrin (21; R=Et). The fore- 
going chloro-oxophlorin (90 mg) in CHCl, (50 ml) was heated at 
65” for 30 min with a mixture of acetyl chloride (3 ml) in dry 
pyririme (20 ml) (prepared by dropwise addition of the former into 
the latter at 00). The mixture was then poured into CHCI, (250 ml), 
washed with H& (3 x 400 ml), dried (NaTfOe) and evaporated to 
give a red oil. This was ~hromaFo~ph~ (eiution first with to- 
Iuene and then with CHCl,) and the red etuates were evaporated to 
give a residue which was crystallised from CH&-MeOH to dve 
the porphyrin (31 mg; 32%jas red prisms, m.p. 196-197”. @o&d: 
C, 72.71; H, 7.39; N, 8.70; Cl, 5.90. C,&LCIN,02 requires: C, 
72.76: H, 7.55; N, 8.93; Cl, 5.65%). A_ 410 (E 194,600,, 506 
(16,100), 536 (4600), ,575 (6500) and 624~1 (1800). T, -0.08 (2HI 
meso-H: L&6.3 (16H. rnj CHXH,: 7.15 (3H) COMe: 8.18 (24H. t) 
CHX&. “C NMR, 8 pp& 172.21 (C=O), a id /I pyrrole &b&s 
145.04, 144.21, 143.78. 142.00, 141.52, 140.81, 140.03, 139.38; j3$ 
mes0-C 111.07: side-chain methyl and methylene carbons, 22.80, 
22.02, 21.59, 19.82, 19.63, 18.39, 17.00, 16.84 and 16.61, m/e 628 
(IS%), 626 (30), 584 (56). 550 (100). v,,,,, (KBr) 1755 (C=O)cm-‘. 

r-Chloro-aefio-a-0xoDhtttrifi-f B9: R=Mee). This comoound 
w& prepared in the s&e manner a; the a&ogue (19: k=Et) 
described above in 61% yield, with m.p. >32U’, crystr&ised from 
CH&-MeQH as black-green prisms. [Found: C, 72.X H, 6.98: 
N, 10.74: Cl, 6.79. C,2H,,ClN,0 requires: C, 72.61, H, 7.05; N, 
10.59; Cl, 6.70%). A,., 412 (r 20,500) and 61Onm Q8OO). ,, 3.30, 
3.28 (each lH, br) meso-H; 7.0-8.0 (2OH, br m) CfLI&!HI and Me; 
8.2-9.2 (12H, br m) CHXl$m/e 530 (7%). 528 @3%). 494 (100). 
Ye.* (KBr) 3350 (NH), 1600 (C=O) cm-‘. 

a-Bentayloxy.y-chloro-oerioporphyrin-I. The foregoing ox” 
ophlorin (80 m8) in dry THF (30 ml) and dry pyridine (5 ml) was 
treated with benzoyl chloride (5 ml) and h&ted under reflux for 
1Omin before b&t poured into 10% NaOAc aa (1oOml) and 
extracted with CHiCi (150 ml). The organic ex@&t was ‘dried 
(Na$O+) and evaporated to give a red oil which was 
chromatogmphed (Grade Ii alumina, elution first with toluene and 
then with CH,Cl,). The red efuates were evaporated to give a 
residue which was crystaUised from CH#&-n-hexane to give the 
porphyrin (44 mg; 46%) as red prisms, m.p. 293-294’. (Found: C, 
73.99; H, 6.49; N, 8.Q Cl, 5.88. C,H,,CiN,O, requires: C, 73.97; 
H, 6.53; N, 8.85; Cl, 5.6&Z), I\,.. 407 (E 202,000), 503 (I?, XQ), 534 
(3900), 573 (16ooo) and 625 mrr (970). T, 0.00 (2H) meso-H; 2.25 
(2H,m), 3.28 (3H,m) Ph; 5.9-6.4 (8H,m) C&CI&; 6.34, 6.41, 
6.45, 6.70 (each 3H’) Me; 9.1-9.5 (12H, m) CH&. m/e 634 (5%), 
532 (lo), 598 (8), 527 (33), 508 (IOO), vrn.” (KBr) 1740 (C&l) cm-‘. 

meso-Amino-octaethylporphyrin. meso-Nitro-octaethylpor- 
phyrin’ (21Omg) in formic acid (75 ml) containing 5% 
Pd-C (50 mp; caution during addition of charcoal to formic acid!) 
was hydrogenated at room temp and atmospheric pressure for 
5min. (Use of 10% Pd-C and longer reaction times cause 
formation of large amounts of ~tae~yl~~h~). Tbe mixture 
was filtered through Celite, poured into CHCI, (250 ml), washed 
with Hz0 (300 ml), l@% K,CO, aq @IO ml), then Hz0 again, and 
dried (Na,.SO.), Evaporation gave a solid residue which was 

chromatographed (elution with CH&). The purple eluates were 
evaporated to give a residue which was crystallised from 
CH&-n-hexane to give the porphyrin (170 mg; 85%) as purple 
needles, m.p. 1300” (soft at 269”), (Lit.’ 258-259“). (Found: C, 
78.43; H, 8.43; N, 12.91. Calc. for CxJ&N5: C, 78.64; H, 8.62; N, 
12.74%). A, 416 (c 197,900), 421 inf (181,500), 515 (12,200), 551 
(5600), R3 <37OO), and 636 MI (64GQ), m/e 549 (loo%), 534 (16), 
274.5 (14). 

a-~nino-~-Ehloro-oylpo~~~~n (23; R=Et). The fore- 
going ~i~~~h~ was converted into its .&r$E~ complex in 
97% yield by treatment of it in CH& with zinc(fQ a&a% in 
methanol. zinc(X) ~~o-~~~~ethyl~~h~n [22; R=Et) 
(100 mg) in dry THF (50 ml) and CHCl, (100 ml) was Rushed with 
N, for tOmi before treatment of the stirred soln with TTFA 
(98 mg) in dry THF (50 ml). After stirring for a further 5 min, SO, 
was passed through the soln for 30 set and cont. HCI (2 ml) in 
THF (3Oml) was added. CHCI, (2oOml) was added and the 
mixture was washed with Hz0 (3 x 400 ml), dried (Na2S0,), and 
evaporated. The residue was chromatographed (elution with 
CHICI,) and the purple eluates were collected. Evaporation gave a 
residue which was crystallised from CH2Cl,MeOH to give the 
porphyrin (51 mg; 53%) as purple needles, m.p. >300”. (Found: C, 
74.15; H, 8.06, N, 12.02. C&f,&iN~ requires: C, 74.00; H, 7.94; N, 
iI.%), I, 422 fr 167,800). 524 (il,400), 561 (7~). 595 (33@, 
and 651 nm (6800). ~,a.39 (2H) meso-H; 3.76 (ZH, br) NH,; 6.0-6.5 
(16H, rn)* 8.5-8.4 f24H,mf C&C& ‘% NMR, 6 ppm, a and @ 
pyrrote carbons 146.24, 145.41, 145.29, 141.14, t40.47, 139.42, 
138.15, 136.42; /J,S mefo-carbons 10.530; side-chain methyl and 
methylene carbons, 22.48, 21.70, 19.61, 19.32, 18.41, 18.f5, 16.87, 
15.55. m/e 585 (I), 583 (2), 549 (IOO), 504 (10%). 
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