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Ccbyrinic acid (21, the precursor 1 of vitamin B12, is biosynthesised 2-5 fran uro'gsn-III 

(l)bymanYS~. DiscoveryoftheirnatUral~~requiresthetrappingforstrudural 

study of in tern&iatss (as such or mcdifisd) bstwsn (1) and (2). Such sk&ances, the partly 

purified borriphyrins, wers first &taint& in 1975 fran ths B12-produoer P.shsnnanii 6 . 

Spsctroscopic data 6,7 andlabellingstudieswith 14C-skathicmine and 3R-aminol-linic acid 8 

supported theirbsingn~thylated tstrapyrroles. Jointwxkca-lthsssmaterials andothersis 

nowreported. 

Themethylestersof~totalcorriphyrinfractionfmmP. sberrMnii 6,7 wanafracti~ted 

by h.p.1.c. to yield the methyl estxxs of corriphyrin-4 and corriphyrin-3, together ti* -al 
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other- ccrrponents (see later) . Evidence supporting structur e (5) for axriphyrin-4 
and (6) for corriphyrin-3 is as follows. 

BothoorriFhyrines~rs~faundtobeisobacteriochlorins (cf.previcxspaper): - 
(a) by their u.v.-visible spectra (b) corriphyrin-4 ester by n.m.r. showed four well-spread 

9 

singlets frunthe meso-positicns, thatathigh fieldbetig rapidlylcstbyexdxmge 9 of the 

oorreqxxdingp~wilhCF30D2D; longexchmlge causeddeanpositicn (c) corriphyrin-3 

ester,inccntrast,showdcmlythree neso-H signals, that at lowest field bslng unaffected by -- 
C!F3032D (after 290 h) but the other tw maso-protcns exchanged slcwly (complete after 290 h). 

lbe~ex&angeableprotonsa??athereforeassignsd9 to thenmso-positions adjacent to the 
~~rings~thethirdprotcntothe~betweenthenan-~~rings;notethata 

rapidlyexchangingprotcnbs~ reducedrings is lacking fruncorriphyrin-3 ester. 

F.D. mass spedraretry showed Mt 942 for corriphyrin-4 ester and 956 for axriphyrin-3 

ester; thefarmerwasfaundtohavethesarmeaccuratemassasurcporl?hyrin-III~thylester 

by direct wiscll so corresponding to c48H54N4016' TbecD3estersofcorriphyrin-4 and 

corriphyrin-3 shcwdbyF.D. ineacb case an increase of 18 units relative to Ihe protio series, 

to M$ 960 and 974, respectively, proving each to be a hexanethyl ester. Strong i.r. abeorp~ 

ticns at1775 and1728 a~-'support y-la&one ester structures forbotb axriphyrins. 

A singlet at 63.38 for corriphyrin-3 ester, still present in the correspcmding CD3 ester, 

was absentfranthe spectrumof corriphyrin-4 ester. This signal is assigned to a C-sethyl 

groupcntheme~iti~betweenthereducedringsandthisdlsoaccauntsfortherestof 

tbeabovedata. Both esters show two singlets at high field anresponding to m guaternary 

~Ylgroups- The foregotig n.m.r. assignments were supported by n.m.r. of the CD3 esters 

andbyTl-se aswements cn oxriphyrin-3 ester. 

Alltheevidence sofarsupports (5) forcorriphyriw4esterand (6) forcorriphyrin-3 

ester but isunsrs wuld also fit. Rings A-B and A-D are considered for the nmthylated pair 

on grounds of structural relations to oobyrinic acid (2); the decs&xylaticn at C-12 

required atsarne stage to fonnthenatural corrins,cnmxhanisticgrCxmdsmrstoccurbefore 

C-12 nr!ihylaticn. FG.ngs A-Bare cbosenbecause this allows themxx-C-n&hylgroupof (6) 

to be between the reduced rings and correctly placed for cobyrinic acid. 

Interlockingevidence~franproofthatcorriphyrin-4ester (5) ardthedilactone 

ester,isolatedinthep mgpsper as a Wxpped" formof sirchydrcchlorin, are identical 

(h.p.l.c., n.m.r., F.D.m.s., u.v.-vis.). Independentevidencewasgiventherethatsiro- 

hydrochlorin has rings A-B reduced. Further,oneof ths purecaqcnents reportedatths out- 

setofthispqeras accarpeny~gthecorriphyrinsfromP.shenmniihasbeens~tobe 

identical (proofasabove)withthesonol~ester (2,p reoxdingpaper)frcmsirahydro- 

chlorin. ~heU.nksbetweensirohydrochlorin (3) andtheB12-organismP. shermsniiarethus 

secure. Finally, nmdification of the extraction prooess largzly avoided lactcne formation, 

allawing svorin ester (ester of 3, n.m.r. in Figure) to be isolated; it was 

identical with the ester fmnD.gigas (preceedingpaper). 

%e above-k shows thatlactcw forn-eticnoccxlrs readily in this series and clearly 

corriphyrin-4 (S), corriphyrin-3 (6) and the nrmolactcne (2, p reaeedingpaper) represent 

"trapped" f&of theoriginalisobacteriochlorins inP.&ermsnii; cme of these, sirohydro- 

chlorh (3) has been isolated in quantity. Irlportantly, thsse substances pointoutthe 
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earlymethylaticnseqlencemthepa~ay 
5 

to vitimin B12 as 
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U)+(3)+(4)+(2). 

Figure. lH-%m.r. spectrm of sirohydrochlorin octaanevlyl ester (ester of 3) in 

CD2C12 at 80 N Hz; S marks solvent. 

Duringt.kpreparatimof thesemanuscripts,Hllleretal describedthsisolaticmof -- 

"Faktor I" and "Faktor II" fmn ths B12-pmdwer clostridiun~talxxm~mandfY.un 
*. 

P.sIEKnWU 1 lo ; labelled "Faktor II" was wall incorporated into cobyrinic acid (2). lhz 

repxted properties of "Faktor II" leave no doubt that it is si mhydmchlorin (3); this work 

andoursthus interlcc.kperfectlyandpmvidem@enm~strength. 
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