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Abstract-Harderoporphyrin. the tricarboxylic acid porphyrin present in the Harderian glands of the rat and hamster 

is shown to be 4.6.7~tri~2-carboxyethyltl,3,~,8-tetramethyl-2-vinylporphin by its ring synthesis via the baxobilane 

route. The isomeric 4.vinylporphyrin tricarboxylic acid is also prepared by a similar approach. 

Although metal complexes of porphyrins (e.g. haems and 
chlorophylls) are ubiquitous in Nature. the porphyrins 
themselves, which are their biosynthetic precursors, are 

usually found in only small quantities (except in rare 
disorders of porphyrin metabolism such as the por- 
phyrias). However, the Harderian gland of the rat, an 

organ found at the rear of the eye, is distinguished by its 
relatively high content of metal-free porphyrin under 

normal conditions, as shown dramatically by its brilliant 

orange fluorescence under UV light.“’ The Harderian 
gland is also a characteristic feature of animals possessing 
a membranu nictitans. or third eyelid, and some (e.g. deer) 

but not all of these animals have glands containing 

porphyrin. 
The major porphyrin present in the rat Harderian gland 

has long been recognisedc” as protoporphyrin-IX, but 

more recently. Kennedy showed’ the presence of a 
tricarboxylic acid porphyrin which we have subsequently 
named harderoporphyrin.’ This finding was clearly of 
considerable interest in relation to porphyrin biosyn- 

thesis, because harderoporphyrin is probably derived 
from a precursor of protoporphyrin-IX. Moreover, evi- 
dence has been accumulated to show that the porphyrins 
are synthesised in the gland itself, but that they do not 

enter the bloodstream of the animal, nor is haem present 
in the gland.’ One reason for the accumulation of metal- 
free porphyrins, rather than haems, in the Harderian gland 

is presumably the lack of an iron chelating enzyme; the 
role of the porphyrins, and indeed. the precise function of 
the gland itself, is as yet uncertain.’ 

Part XxX11” of this Series reported evidence from 
biological feeding experiments which showed that the tri- 

propionic porphyrinogen which is an intermediate in 
protoporphyrin-IX metabolism in Euglena gracilis is that 
derived from 4(2-carboxyethyl)-2+inyldeuteroporphyrin- 

IX: the same result has also been achieved for avian and 
mammalian haem metabolism.’ It was thus important to 
determine the precise structure of harderoporphyrin, and 

Dr. Kennedy kindly supplied us with a crude mixture of 
porphyrin methyl esters which he had obtained by extrac- 
tion of the glands of normal rats, using methanol contain- 
ing 5% sulphuric acid. In his earlier experiments, Ken- 

nedy had separated the esters of harderoporphyrin and 
protoporphyrin-IX by chromatography, and shown both 
by paper and thin layer chromatography that har- 
deroporphyrin was probably a tricarboxylic acid.‘,’ By a 
combination of chemical and spectrophotometric 
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methods, Kennedy also showed that the porphyrin con- 

tained one vinyl group, but no hydroxyl, aldehyde, or 
ketone functions. and that none of the carboxylic acid 

groups was attached to the nucleus.‘.’ 
In the present work the mixture of porphyrin esters was 

hydrolysed to the free acids and the latter were separated 
by countercurrent distribution between methyl isobutyl 

ketone-t-butyl alcohol and dilute sulphuric acid.‘” Three 
porphyrinic fractions were obtained and each was re- 

esterified in methanol-sulphuric acid. The first fraction 

(64%) was identified as protoporphyrin-IX by comparison 
with authentic material (countercurrent distribution and 

mixed m.ps of dimethyl esters); the third fraction (9%) 
was tentatively identified as coproporphyrin-III by its 

position in the distribution (insufficient material was avail- 

able for m.p. comparisons). 
The middle fraction (29%) was clearly a tricarboxylic 

acid porphyrin from its position in the distribution, and 
was apparently identical with the harderoporphyrin 
isolated earlier by Kennedy. The mass spectrum of the 

trimethyl ester showed a parent ion at m/e 650 and 
successive fragmentations corresponding to loss of 
CH,CO,CH, from three propionic ester side-chains.“9 On 

the basis of this evidence and on the assumption that 
harderoporphyrin was closely related to protoporphyrin- 

IX (la), it was assigned structure lb or lc. 
In principle it might have been possible to compare 

dihydroharderoporphyrin with the known’ monoethyl- 
porphyrin tricarboxylic acid (ld). However, relatively 

little harderoporphyrin was available, and bearing in mind 
the well known tendency of porphyrin esters to exhibit 

polymorphism, we felt that a rigorous proof of structure 
required the synthesis of both lb and lc as their esters (2b 
and Zc) respectively, and direct comparison of these with 
the natural material. 

The two isomers (lb and lc) differ only in the inter- 
change of a vinyl group and a propionic acid side-chain in 
rings A and B and in principle it seemed possible to 

synthesise the trimethyl esters (2b and 2~) from the same 
pyrrolic precursors, by a simple extension of the methods 
we had earlier developed for the synthesis of 
protoporphyrin-IX dimethyl ester.” Thus, the h- 
oxobilane route’“” could be used for lb and the a- 
oxobilane route“‘b for lc, and this strategy would minim- 
ise the labour of preparing the required synthetic inter- 
mediates. Accordingly, for the synthesis of 2b we attemp- 
ted the preparation of the pyrromethane amide (Sa) from 
the 2-acetoxymethylpyrrole (3) and pyrrole amide (4~) in 
acetic acid containing a catalytic quantity of toluene 
p sulphonic acid hydrate, and a good yield of the required 
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1: R=H 
a: R’ = R’ = V 

PY 

2: R=Me 

c: R’ = H; R’ = V 

immediately with trimethylorthoformate in methylene 
chloride containing trichloroacetic acid. Addition of 

pyridine. followed by aerial oxidation then afforded the 
olive green oxophlorin salt (!#a), which was not isolated 
but was converted directly into the violet-red meso- 
acetoxyporphyrin (lOa) by treatment with acetic anhyd- 

ride. Hydrogenation of the acetoxyporphyrin followed by 
reoxidation of the intermediate porphyrinogen with 2.3- 

dichloroJ,&dicyanobenzoquinone then afforded the re- 
quired meso-unsubstituted porphyrin (11~) in 83% yield 

from (lOa). 

R’ = V; R’ = p” I: R’ = CHO; R2 = V 
R’=P=; R’=V g: R’=V;R’=CH() 
R’ = Et: RZ = P” 

Transformation of the side-chain acetoxyethyl function 

into vinyl was effected by the same method’& as had been 

developed in the synthesis of protoporphyrin-IX. i.e. 
methanolysis of the acetoxyethyl- to the hydroxyethyl- 
porphyrin (121). conversion into the chloroethylporphyrin 

b: 
c: 
d: 

P” = CH,CH>CO>R V = CH=CH, 

CO’NMe, 

PM’ P”” PY’ PM’ 

7: X=&e, 8: X=0 9 

a: R’ = CH,CH,OAc: R’ = PM” 
b: R’ = P”“; R’ = CH,CH,OAc 

pyrromethane (Sa) was obtained. The 2unsubstituted 

pyrrole (4~) required for this synthesis was prepared from 
the corresponding benzyl ester (4~) by hydrogenolysis of 
the benzyl group followed by iodinative decarboxylation 
of the intermediate carboxylic acid and platinum catal- 
ysed hydrogenolysis of the iodopyrrole (4b). 

The phosphoryl chloride complex of the pyrromethane 
amide (Sa) was then condensed with the Sunsubstituted 
pyrromethane (6). and the resultant imine salt inter- 
mediate (Is) was purified by column chromatography 
before alkaline hydrolysis to the desired b-oxobilane (8a). 
The last compound was not obtained in crystalline form, 
but it was homogeneous by TLC and its structure was 
confirmed by NMR and UV spectrometry. Catalytic hyd- 
rogenolysis of the benzyl esters gave the corresponding 
b-oxobilane-I’JYdicarboxylic acid, which was cyclised 

(13a) with thionyl chloride in dimethylformamide, and 

elimination of hydrogen chloride from the zinc(H) com- 
plex of the latter by treatment with t-butoxide, to give the 
vinylporphyrin dimethyl ester (2b) after methanolsyis. 

The synthesis of the isomeric porphyrin (2~) by the 
n-oxobilane route, however, ran into unexpected difficul- 
ties. The initial pyrroketone (14a) was readily prepared 

by coupling the phosphoryl chloride complex of the 
pyrrole amide (4a) with the 2unsubstituted pyrrole (15) 
followed by hydrolysis of the intermediate imine salt. 
However, attempted chlorination of the S-Me group of 
this pyrroketone with t-butyl hypochlorite failed to afford 
a crystalline chloromethyl derivative (14b) in spite of 
repeated attempts; this route was therefore abandoned in 
favour of the b-oxobilane method. 

Thus, the pyrrole amide (17~) was prepared in a similar 
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a: R’ = CH,CH,OAc; R’ = P”’ 
b: R’ = PM’; R’ = CH,CH,OAc 

lla: R’ = CH,CH,OAc; R’ = PH’ 
b: R’ = PM’: R’ = CH,CH,OAc 

12a: R’ = CH,CH,OH: R’ = PM’ 
b: R’ = PM’; R’= CH,CH,OH 

13r R’ = CH,CH,CI: R’ = PM’ 
b: R’ = PM’; R’ = CH,CH,CI 

PhCH,O,C CH,R 

14 

a: R=H 
b: R = Cl 

manner to its analogue (4e) from the benzyl ester (17n) via 
the iodopyrrole (17b); when coupled with the acetox- 

ymethylpyrrole (16) using MacDonald’s conditions” it 

afforded the required pyrromethane amide (Sb). Tbere- 

after, the synthesis proceeded in an analogous manner to 
that described above, with the exception that the por- 

phyrinogen obtained by hydrogenation of the meso- 
acetoxyporphyrin (lob) was oxidised to the meso- 
unsubstituted porphyrin (lib) with air, and gave a rather 

lower yield than the newer method’* using DDQ. 
At this point we were in a position to compare the two 

synthetic esters (2b and 2c) with the trimethyl ester of 
harderoporphyrin, and accordingly, small quantities of all 
three esters were crystallised to constant m.p. in an 
identical manner from methylene chloride-light pet- 

roleum. The synthetic 2-vinylporphyrin (2b; m.p. 177- 
178”) showed hardly any m.p. depression upon admixture 
with the ester (m.p. 179”) of the natural product, but 

admixture of the Cvinylporphyrin (2.e: m.p. 176178”) with 
the trimethyl ester of the natural product depressed the 
m.p. to 138-164”. This series of observations therefore 
appeared to prove that harderoporphyrin is 4-(2- 
carboxyethyl)2vinyldeuteroporpyrinIX (lb). However, 
the acceptability of this conclusion was thrown into doubt 
when syntheses of 2b and 2e by a totally different route 
gave compounds which possessed m.ps somewhat higher 
than those reported above, viz. 2b 203-204” and 2e 216 
218°F Since all of the original synthetic samples and all of 
the natural sample had been exhausted in the present 

a: R = CO,CH,Ph 
b: R=I 
e: R=H 

study, complete repetition of the b-oxobilane syntheses 

of 2b and 2e gave samples which also possessed the higher 

m.ps (Experimental). It therefore remained to obtain a 
fresh sample of the natural product; though we consi- 

dered the mixed m.p. behaviour with the now exhausted 
natural sample was virtually definitive, we felt that the 

existence of even the slightest degree of doubt regarding 
the identity of harderoporphyrin was intolerable. 

Repeated attempts at isolation” of a sufficiently large 

sample of the tripropionic porphyrin from rat or hamster 

Harderian glands were unsuccessful, even over a period 

of 4 years. In all cases samples provided” to us showed 
evidence by high performance liquid chromatography 
(HPLC) of only traces of harderoporphyrin. The dimethyl 

ester (2b) of harderoporphyrin is readily separated6.” 
from the isomer (2e) by HPLC, and this indicated that 

isoharderoporphyrin was not formed. However, in view 
of the minute amounts of harderoporphyrin obtained we 

undertook a radioactive dilution analysis using a porphy- 
rin extract obtained from hamster Harderian glands. 

Thus, a sample of porphyrin methyl esters extracted 
from 82 female” Hamster glands (total porphyrin 
content = 6.5 mg by spectrophotometry; sample kindly 
provided by Dr. J. Mindegaard) was tritiated using hexa- 
pyridyl magnesium iodide in pyridine-tritiated waterAl 
The sample was then re-esterilied with 5% sulphuric acid 
in methanol and diluted with inactive protoporphyrin-IX 
dimethyl ester (6.7 mg), inactive synthetic 2b (5.2 mg), and 
inactive synthetic 2e (3.3 mg). Chromatography on 
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alumina efficiently separated the protoporphyrin-IX di- 
methyl ester from the tripropionic ester mixture; compari- 
son of the molar activities of the two fractions indicated 

the presence of 3.7% of harderoporphyrin in the original 
extract from the gland (assuming only protoporphyrin-IX 

and harderoporphyrin to be present in the extract and also 

the susceptibility of each to tritiation to be identical). 
HPLC separationcf6 of the tripropionic fraction showed 
all of the activity to be located in the least mobile (i.e. 2b) 
fraction. 

The structure of harderoporphyrin is thus clearly de- 
fined by our studies as 4,6,7-tri(2_carboxyethyl)-1,3,5,8- 

tetramethyl-2-vinylporphin (lb), and it therefore seems 
likely that it is formed in Nature by dehydrogenation of an 

intermediate in the conversion of coproporphyrinogen-III 
into protoporphyrinogen-IX. 

It has also been shown6.‘.” that a tricarboxylic acid 

porphyrinogen is found in low concentration during the 

enzymic conversion of coproporphyrinogen-III into 
protoporphyrinogen-IX. and that the corresponding por- 

phyrin is identical with harderoporphyrW rather than 
its isomer. Evidence has also been obtained recently from 

countercurrent distribution and mass spectrometric 
studies that harderoporphyrin occurs in small amounts in 
both normal and variegate porphyric bile, and in bone 

marrow.‘” Thus, in accord with our previous suggestion, 
it now seems certain that the 2-propionic acid group of 

coproporphyrinogen-III is preferentially attacked by co- 
proporphyrinogen oxidase, and it is significant in this 
context that two other biologically important porphyrins, 

pemptoporphyrin (le) and chlorocruoroporphyrin (If) re- 
sult from further degradation of the substituent at 

position-2. Recent studies in Cardiff provide strong sup- 
port for this view and provide a partial explanation for the 

apparent specificity of coproporphyrinogen oxidase.’ 

Syntheses from protoporphyrin-IX, of harderoporphyrin. 

pemptoporphyrin, chlorocruoroporphyrin. and their 2(4) 

isomers are described in the accompanying paper.’ 

EXPERMENTAL 

General conditions were as described in the preceding paper.’ 

Pyrroles 

2 - Iodo - 4 - (2 - methoxycarbonylefhyl) - 3 - methyl - 5 - 
dimcthy/carbamoy/pyrro/e (4b). Benzyl 4 (2 - methoxycar- 

bonylethyl) - 3 - methyl - 5 - dimethylcarbamoylpyrole - 2 - 
carboxylate” (8 g) in THF (250 ml) and trielhylamine (0.2 ml) was 

hydrogenated over 10% Pd-C (I g) during 2.5 hr at room temp. and 

atmospheric pressure, after which time the uptake of H, had 

ceased. The catalyst was removed by filtration through celite and 

the filtrate was e;aporated to dryness in vacua. the oily residue 

being taken up in MeOH (67.5 ml). A soln of NaHCO, (5 g) in 

water (46ml) was added and the soln was heated 10 70” before 

addition of a soln of I, (5.15 g) and KI (8.75 g) in water (20 ml) and 
MeOH (60 ml) to the stirred soln during 2 hr. The pyrrole was 

extracted into dichloromethane after the-mixture had &led and 

the organic phase (ca IS0 ml) was washed with water before being 
dried (MgSO.) and evaporated to dryness. Trituration of the 

resultant oil with petroleum ether gave the product, which was 

recrystallised from dichloromethanelight petroleum lo give pale 
yellow prisms (5.4g; 74%) with m.p. 15&l&. (Found: C. 39.7: H. 

4.6: N, 7.4. C,IH,71NI0, requires: C. 39.6: H. 4.7; N. 7.7%). NMR 
spectrum. r 0.38 (1H. s broad) NH. 6.31 (3H. s) OClj,. 6.90 (6H. s) 

N(CH,),. 6.9-7.5 (4H. m) CHLH,. 8.0 (3H. s) B-CH,. __._ _- _-. 
4 - (2 - Acetoxyethyl) : 2 iodo - 3 - methy; : 5 - dimerhylcar- 

bamoylpyrrolr. (Ilb). This compound was prepared in an analog- 
ous manner 10 the pyrrole above, from benzyl 4 - (2 - acetox- 

yethyl) - 3 methyl - 5 - dimethylcarbamoylpyrole - 2 - carboxy- 
late.“” in 80% yield, and was crystallised from dichloromethane- 

Ii@ petroleum to give pale yellow prisms, m.p. 133-134’. (Found: 
C. 39.9; H, 4.7: N. 7.5. C,,H,,IN,O, reauires: C. 39.6: H. 4.7: N. 

7.7%). NMR spectrum. 7-b.5$ (Ifi.; brbad) NH. 5.95.7.18 (both 

2H, 1) OCI&Clj,. 6.93 (6H, s) N(C&),, 7.98 (3H. s) B-Clj,. and 8.0 
(3H. s) COCH,. 

4 - (2 - Acetoxyethyl) - 3,5 - dimethylpyrrole - 2 _ carboxylic 

acid. Benzyl 4 - (2 - acetoxyethyl) - 3,5 - dimethylpyrrole - 2 - 
carboxylate’W (6 g) in THF (200 ml) and triethylamine (0.2 ml) was 

hydrogenated over 10% Pd-C (600mg) at atmospheric pressure 

and room temp. during 1.5 hr. after which time the uptake of H, 

had ceased. The catalyst was removed by filtration on a bed of 

celite. and the filtrate was evaporated to dryness in vacua lo give 

colourless crystals (4.2g; 100%) with m.p. 181” after crystallisa- 

lion from THF-light petroleum. (Found: C. 58.6: H. 6.6; N, 6.2. 

CIIHI,NO, requires: C, 58.7; H. 6.7; N. 6.2%). NMR spectrum in 

D,O/NaOD. T 6.27, 7.23 (both 2H, I) OCl&Cl&. 7.55 (3H, s) 

a-C&. 7.69 (3H. s) 8-C&, 7.86 (3H, s) COCIJ,. 

f - Bury1 5 - acetoxymethyl - 4 - (2 - methoxycarbonylethyl) - 3 - 
methylpyrrole - 2 - carboxylare. 1-Butyl 4 - (2 - methoxycar- 

bonylethyl) 3.5 - dimethylpyrrole - 2 - carboxylate” (25~) in 

glacial HOAc (500 ml) and AGO (IO ml) was treated, during 2 hr. 
with small portions of lead Ietra-acetate (44 g added in all). The 

stirred soln was then set aside overnight before dropwise addition 

of water (I I.). The ppt was removed by filtration, and washed well 

with water before crystallisation from light petroleum, giving the 

required acetoxymethylpyrrole as colourless crystals (25.3 g: 98%) 

with m.p. 7930”. (Found: C. 60.4; H, 7.5; N. 4.1. C,,H,,NO, 

requires: C, 60.2; H. 7.4; N, 4.1%). NMR spectrum. 5 0.62 (1H. s 

broad) Nlj, 4.93 (2H, s) CIj,O, 6.32 (3H. s) OClj,. 7.0-7.65 (4H. m) 

C&C&. 7.74 (3H. s) /3-W,. 7.95 (3H. s) COCIj,. 8.43 (9H. s) 

C(CH,L. 

Pyrromefhanes 

Benzyl 3 - (2 - acetoxyethyl) - 4’ - (2 - mefhoxycarbonylefhyl) - 5’. 

dimethylcarbamoyl - 3’.4 - dimethylpyrromelhane - 5 - carboxy- 

late (Sa). Benzyl 3 - (2 - acetoxyethyl) - 2 - acetoxymethyl . 4 . 
methylpyrrole - 5 - carboxylate (3.Og; obtained from the corres- 

ponding 2-methylpyrrole with lead tetra-acetate) and 4(2 - methox- 

ycarbonylethyl) - 3 - methyl . 5 - dimethylcarbamoylpyrrole (2.Og; 

obtained by hydrogenation over Adams platinum oxide catalyst of 

2 - iodo - 4 - (2 - methoxycarbonylethyl) - 3 - methyl - 5 - 
dimethylcarbamoylpyrrole in MeOH in the presence of NaOAc) 
were suspended in glacial AcOH (25 ml). After stirring and heating 

to 50”, toluene p -sulphonic acid hydrate (60 mg) was added and 

the soln was stirred at this temp. during 4 hr. The mixture was 

poured into water (SOOml) and the product was extracted into 
dichloromethane (500 ml) which was washed with water (500 ml). 

dried (Na,SO.) and then evaporated to dryness in vacua. The 

required pyrromethane was crystallised from ether-n-hexane 10 

give pale yellow prisms (3.9s: 88%) with m.p. 158-159”. (Found: 

C. 65.6; H. 6.7: N. 7.7. C,&,N,O, requires: C. 65.3; H, 6.8; N. 

7.6%). NMR spectrum, T 0.02.0.12 (each IH. s broad) NH. 2.76 

(SH. s). 4.80 (2H. s) C&Cl&. 6.03 (2H. 1) OCI$, 6.26 (2H. s) Cl&. 

6.41 (3H. s) OClj,, 7.0-7.7 (6H. m) Clj,CH,O and Clj,CIj,CO. 

7.08 (6H. s) NMe,, 7.77.8.04 (each 3H. s) B-Me and 8.02 (3H. s) 

COMe. 

Benzyl 4’ - (2 - acetoxyethyl) - 3 - (2 - methoxycar6onyhhyl) - 

3’.4 - dimerhyl-5’ - dimerhylcarbamoylpyrromethane - 5 - carboxy- 
/are (Sb). 2 - lodo - 4 - (2 - acetoxyethyl) _ 3 - methyl - 5 - 
dimethylcarbamoylpyrrole (5.0 g) was hydrogenated over Adams 

platinum oxide catalyst as described above and the resulting 

2-unsubstituted pyrrole (3.4g; 99%) treated with benzyl 2- 
acetoxymethyl - 3 - (2 - methoxycarbonylethyl) - 4 - methylpyrrole 

- 5 - carboxylate (4.9Og) in glacial AcOH (140 ml) containing 

NaOAc (5.5Og) at 120-130” for 25min. The mixture was then 
poured into cold water, extracted with CH,CI,. and the organic 

phase was then washed with water, dried (MgSO.) and evaporated 
to dryness. The residue was chromatographed on alumina (Brock- 

mann Grade III), the pyrromethane being eluted using 10% EtOAc 
in benzene. Evaporation of the eluates gave a colourless oil which 

crystallised readily. It was recrystallised from CH,CI,-light pet- 
roleum. giving 6.22g (82%) of colourless needles. m.p. 132”. 

(Found: C, 65.5; H, 6.7: N. 7.8. C,Jl,,N,O, requires: C. 65.3; H, 
6.8: N, 7.6%). r. 0.33.0.47 (each IH. br) NH. 2.71 (SH, s). 4.77 (2H. 
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m.p. with authentic material6 showed no depression (Found: C, 

65.97; H. 6.55: N, 8.04. Calc. for C,,H,,CIN,O,: C. 66.40; H, 6.31; 
N. 8.15%). 

4 - (2 - Chlotvethyl) - 2.6.7 - tri(2 - methoxyca~onylethyl) - 

I .3,5.8 - tetramethylporphin (13b). This compound was similarly 

prepared from porphyrin I2b; it was recrystallised from CH,CI,- 
n-hexane and had m.p. 189-190” (lit.” 190-191’); a mixed m.p. with 

authentic material showed no depression. 

4,6.7 - Tri - (2 - methoxycationylethyl) - 1.3.5.8 - tetramethyl - 2 

- vinylporphin. “Harderoporphyrin trimethyl ester” (2b). Porphy- 

rin 13a (85 mg) in CH,CI, (20 ml) was treated with a saturated soln 

of zinc(IIl acetate in MeOH (2 ml); the mixture was then warmed 

on a water-bath for 5 min before being poured into water and 

extracted with CH,CI, which was dried (Na,SO,) and evaporated 

to dryness. The residue was taken up in THF (20ml) and IM 

t-butoxide in t-butyl alcohol (50 nl) was added. After standing in 

the dark for 48 hr the mixture was treated with HOAc (IO ml) and 

then pyridine (10 ml). and it was then poured into H,O. extracted 

with CH,CI, which was dried (NaJO,) and evaporated to dry- 

ness. The residue was set aside overnight in 5% v/v H,SO. in 

MeOH (50 ml) before being poured into NaOAc aq. CH,CI, was 

added and the organic phase was washed with H,O. dried 

(Na,SO.). and evaporated. The residue was chromatographed on 

alumina (Grade III, elution with CH,CI,) and evaporation of the 

red ehtates gave a residue which was crystallised from CH,CI,-n- 

hexane IO give the viny/porphyrin (58mg; 70?@, m.p. 197-198” 

(lit.’ 2OL204”); a mixed m.p. with an authentic sample6 showed no 

depression. (Found: C. 70.20; H. 6.73; N, 8.81. Calc. for 

C,H.,N,O,: C, 70.13; H. 6.51; N. 8.61%). 

2.6.7 - Tri - (2 - methoxycarbonylethyl) - 1.3.5.8 - tetromethyl- 

4 - vinylporphin, “lsohorderoporphytin trimethyl ester” (k). This 

porphyrin was similarly prepared from porphyrin I3b; it was 

crystallised from CH,CI,-MeOH, m.p. 214-216” (Iit.6 216218”). A 

mixed m.p. with authentic materiaP showed no depression 

(Found: C. 70.08; H. 6.78; N. 8.81. Calc. for C,&N,O,: C, 70.13; 

H. 6.51; N. 8.61%). 
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