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Sirohydroohlorin, thereatal-free formoftheprostkticgroup franseveralsulphite redu- 
1 

cingbaoteria , wassh3wnbySiegelandKaminetal -- 2tobeanoctacarb3xylicisoba&3ric&lorin 

ketiahydrwx@yrin). They suggested (a) a structure foriti.nvolvingC-methylation at C-12 

and C-li of urqorphyriwII1 (Ixlt reoognised that other isawrs would fit) and (b) that siro- 

hydmohlorin (or a relatix) might be on the biosynthetic pathway to vitamin B12. Our 

interestinthebiosynthesisofthisvitmin 31e3us toisolate then&al-frespmsthetic 

grow fromksulplmvibrio gigas. Sonicationoftheoells andchranatographyon~oellulo6e 
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gavedesulphoviridin frxanv&-khthemtal-freeprostbetic groupwas released. Esterifioaticm 

withmkhanol-H2SOq gave asmallquantityof sir+&o&l orinootamethylesterbutminlya 
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llKlIXDlactane; the two esters wsre separated by h.p.1.c. *. AlltheprGpertiesoftheformer 

(u.v.-visible spectnm, fluorescence,chramtography)matchthosereportedl'* and F.D. IIXSS 

spectratletry confirmed Mt 974. 

Further work is needed before the above r~~~kably specific isolation of mlactcne is 

lmderstooabut, inportant1y,we findthatoxidative conversicnof sirchydrochlorin andofits 

ester(l)intotheNrxlo~ (2) canbeachievdon isolatedmaterials. structurdlknowledge 

derived fran the nwdactcne (21, which is mxt informative by n.m.r., thus holds gcxd for siro- 

hydrodlorin ester (1). oxidativefoI_IrationoflaAcneandlactamgroupsisknown 5inthe 

aIrrIn.Series. lbepublishedspectrashcwthepresence oflactoneinsawearlierpreparations 

ofdrchy~ rin ester l,*. 

!l!ransesterificaticnofthe~lactone ester (F.D. M? 958) with CD3w-H2s04 gave a product 

sbwing two parent psaks in the F.D. spsctrun at M? 976 and 979. FurUxx transesterificaticn 

with CD3cEi-H*so* greatly in- the 979 peak. Thus,therrpnolactcnehassevenestergroqe, 

oneofwhichishindered. Ths 1.r. spscbun shobd absorpticm at 1775 an-l (y-la&c& not 

present in ths SFectnnl of (1). 
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WUJ=. &.m.r. spedrun of mznolacta~ ester (2) in CD2C12 at 100 MHZ:; 
smzks solvent. 

The u.v.-visible spectra of the mnu>lactcme ester (2) determined in piperidine and in 5% 

cF3C?P i"cH2Cl2 axres~toan bobacteriochlorin 6 (adjacent rings redwed). In~qrwnw~t, 

the F.T. n.m.r. spectra of (21, see figure, and of its CD3 ester &&wed the characteristic well- 

~~mes~signals7,oneof~chinthiscaseisadoublet(J,0.9Hz); seelater. In 

CF3CD2D, theh@-field~signalwas rapidly lost, folltiby the t.w central meso-signals 
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whilst that at low field was essentially unchanged after 40 hours. Thisewhangebehaviour 

matches that of know isobacteriochlorins 7, (e.g. 3) anfirmad here under our conditions of 

neaswemant; theCRbetween the reducedrings exchanges fastest and the twoCH's adjacent to 
7 

thereducedrings are slower . 

'Mo high-field singlets appear in the n.m.r. spectrumof(2)c=resPndingtowoquaternary 

C-nethylgroups and threemethylene singlets arise fnmCI-12CC2Ms residues, twbeingatla+ 

field (attached to "porphyrin" part) and cne at high-field (attached to "reduced" part). 

Theforegoingresultsareinfullagreanentwithstructure (2) for the nonolactone ester ' 

butalternativesinvolvingotherpairsofreducedringsneedtobeexeluded. wcauseofthe 

relationshipof sirohydrochlorin and tbenrnolacMne toccbyrinic aciddemmstrated in the 

follwingpaper,onlyreduc&ringsA-BamdreducedA-Dneedbe amsidered~ the stereo- 

cLnistry for (1) and (2) is also assigned on the corrin relationship. 

The reduoed A-D system was excluded by a full n.m.r. deooupling study on (2) which showed 

thatthedoubletfran~eofthemescrH&ljacentto (notbetWeen) the reducedrings arises 

by coupling to a single proton at e 64.3. Wxk on octaethylisobacteriochlorin (3, cne 

diastereoisanar illustrated) shcws this chemical shift oxrespo~& to C-H at the B-position 

of areducedring. Thesedatacanbe acaxmr&ted by allylic coupling fran C-8 to c-10 

cn (2) but cannot be explained on the reducedA-Dstructurewhichalso failsanother 

counts. 

Finally, the F.T. n.m.r. spectra of the nrmolactone ester (2) ware examiEd8 withpulse 

delaysvaryingste@.se.ovartherange 0.85 sect05 set; ths relarationratesofths 

various proms aqxredwith thoseofuropoqhyrin-II octanethylester amdoctaethylis&a&er- 

iochlorin (3) addedfurtherstrengtbtothe above assignnents. 

Swrt for the expected origin of the IXKI C-nethyl grwps of (1) amI (2) fran S-adenosyl- 

~th~inewasabtainedbytheformaticnofhighlyradioactive (2)when14C-Pnethioninewas 

included illtbe grow&madirnl (minhmml specific incorporation, 55%). The correqxnding 13c- 

exparim?ntisinprogress. 

The follcwingpaper showshowkna~ledge of the structures of sirohydrochlorinester (1) 

and of the nonolactcne ester (2) greatly helps researd on the biosynthesis of vitmnin B12. 

In addition, amajorproductisolated inour early extractions ofdesulphoviridin (and later 

shown tobeadilactone) is shown there tohava similarsignificanr~. 

Grateful acknowledgesent is m&a to Dr. D. C. Williams for his help with the gruith 

of the organism, to Professor H.-H. Inhoffen for octaethylporphyrin and to the Nuffield 

Foundation and S.R.C. for financial support. 

'The srmolactone (2) and the lactcnes in the following paper undergo subtle spectmscopi~ 

andclxana~~cchan~with acidsandbases. Stwliesofpro~ticnandpossible 

tautanarisnand/orriq-openingare inprcgress. 
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