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SF 2 nie~okdisscciationofcaxbon nrmoxideboundtothedivalent 

hemes in he~~~~labin valency hybridso(:((jcol2 and(p$@0)2 has been studied. 
A~~~p~~ionaltothe~t~yieldhasbeen~~dforthe 
derivativeshavingti trivalenth~ i.nthe?qoor fluoride fonn,and 
canparedtothesame~ameterforaneguimolecularmixtureof~~ 
haqlcbinand ferrihaxqlabinhaving identicaloverall absorptian s-a. 
Ithasbeen~a~thattheFresenceofferr~~sonagiventypeofchain 
has a significant effect on the @%xeactivity of the carboqhen?e situated 
ontheca+-tarychain. 

It is well.kncJ.mthatcarbon -debamdtonyoglcbinandhen-oglcMn 

is disscciatedby~ actionof light. Thequantunyieldforqoylcbinand 

h~l&inhasbeenrreasuredbyBii&erandNegelein (1) andmxerecently 

by N&h? et al (2) who exte&ed the measuremen tstotheisolatedchainsof 

herql&in. Despitemuch infonrati.onobtainedbySable etalon the effects 

of solventaxqosition (icmic streqth) and protein canaentrationonthe 

quantunyield, so1u3 aqxxtsof therea&ionarenot~sWod, particularly 

the reasonswhythequantumyield formyoglcbinisalwayshigherthanthat 

f~rh~%K#&inor theisolatedchains includingtheo(&ainwhi& is a 

i33ncme.r. Inthe courseof a systematic sttiyof ~eplotodis~~ti~ 
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reaction,wehave~thebehaviourofsawsystemswfierethedisse 

ciatialbylic&ttakespL3osinthe presenceOfaddiW~-S 

inco~atedintithemolecule.Inardertobeassured ulatthesystems 

are as close to Blabininstructure as posstile, the addildcrial 

~swere~~byapartofthehenre~sthanselves~ich, 

~axidizedtothetrivdlentstate,dorrotfjx~nmx>xideandare 

tiusnotdirectlyinvolvedin&otolysis. Dix-ecttition ofhenmglcbin 

by less than equivalent amxmt of oxidant (c.f. ferricyanide) cm in 

principlepmvide suchmterial,butwasnotused inthiswork; the use 

ofsuchaprooedure3aadstoamixtureofdifferentro~species 

~~fningfrcmoto4coLidizedgroupsper~l~withan~dis- 

tributionofaxidizedhemsgroupsonthe~and 
P &ainsandisunfavoura- 

blefcxl:andlysis.~hmretherefo~usedtherecentlydescribedhemoglabin 

valency hybrids (3),0(: (/$cO), and($(N~X))~ which, as their aqmsitims 

shaw,arepurespecies~~theoxidizedgroupseither~thec(~ 

or on the 
P 

cI-dns as the case might be. %llese mlecllles alntajn two dis- 

tin&kinds of chmm&ores,namLythe carboxyhemas (functimal) onone 

hand,~the~~~e\renttakesplace,and,antheotherhandthe 

~~~groups(nonf~~)~~ab~~Li~tenergybutcannot 

utilise it in situ for chemical wk. -- I+mmvex,theabsorptions~aof 

the~11-f~~lgroupscfiangeasafunctianoftheliganda~ 

t3lerem. 03-g. 1). 

In this amnunication,we shall&scribetheplotoreactivityofthe 

vdlencyh~ri~whenthe~-functianalgroup~ssessesre~ivelythe 

aquo (13,O)and flmride (F-) spectra. 

HUEU-I oxybmglabin (Hb 02) was prepand accordiq to the xM-.hcd of 

Drabkin (4); methgaogl0bi.t-1 O-b+) waspmparedfmmHb02bythe actionof 

nitrite.HuMn harpglabinval~hybrids, 
r 

;wcx3)2 and4;ym2 were 

prqaredasdescribedearlier (3).~he expe~~i~~~~tal solutions (inO,lM 
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alignm?n~ofRversusIwerecbbined int!!regionoflcwlightintensi- 

ties. !me slqp Bfmltipliedby~gaveammker~pqxdkmltithe 

wlqlmunyie~~;forccnpar~thedifferent henupmbins,itwis 

cmls~suffic~tto~ andlistulevalwsof . 9 

!umwlgeofuepmpo*ofHtm&m2inthereacticnmi.xture 

follming illuninatbns (6) was follmed at 4 200 i with the help of a 

cyv14recmding-0 

!Lhevaluzsof&enzdetenoined ineachcaseforactinklightoftm 

wavelengths, nmxdy 546 m and 578 nm. 

Asumvuy~~~~Oftheresultsisgiveninthetab~SI~II. 

vihileartparingthequantunyieldsof~vakncyhybridstothose 

of a ltlmixture of HkCD d Hb+F', it may be recalkd that the mwdl 
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spectraare abmstidentical inthe twocases,andthe solutions are strictly 

identical in protein and salt aauzntxatim,thepropcrtinnofoxidiz&and 

reduc&hemgrwps,etc... The fmdamntaldifferencelies inthe factthat 

tihybridscarqhothtypesofchrarophoresanthe samrmleculeandpre- 

sUpMbly0~ientedinagiven~trywhereasinthecaseofa1:1mixture, 

the ferriand ferrohems are carriedbydifferentmleculeshaving their 

o~nimvemnts.n-Le &served increase inquantunyieldof thehybrids iqlies 

a sensibilizationof the fmctiaml ferrogroups through theirattachmnttc 

ax@3ren~~chainscarryingtheferrigroups. 

~le~t~yieldof~~issociati~foa:h~~ins so far studied 

arenoteasily~~stoodonthebasisof~awnparameters, andmustclepend 

onmny factors including thevi.brationalenergylevels of the reactive 

chrmqhore. In ageneralway, after the opticalexcitationof the ha= 

czhrmqhore ( FelI or FelI1 ), disactivatbn cccurs which maybe acccBIT 

plished ?q in- ccxwersion, or, inpart,bydoingchemicalwork, for 

example @oWlysis. 'Ihe disactivation of a given chrarqhore nny also take 

@KX?, UndE?rfa~urab~~i~~ bytiansfeI?~~a~~tor. me iIICDZa- 

sed @~otoreactiviIq of tiehybrid species,~cularly p~MD)2 czcqxi~d 

to I3m), to(03LJ (pa2 , maythusarise franachange inthevibrational 

structure of the FeII-03 c3xcm&ore on the o(chain in a way that less 

energyisdissipatedby internalamersion, leaving a larger part for 

chmnical work. In this heesis, orxz has to adnit that the vibrational 

structure of the hem group on the o(c2xxi.n suffers a mdification t&n 

the hem gmup of tie partner 
P 

chain&angesfrcmthereducedcarboxyto 

the ferristate, involvingankxhanimsimilartc thatbelievedto operate 

inhenm- here interaction inhemx~l0bi.n (7). Onthe otherhand, if the 

vibraticmalstn.zhz eofthe$mtoreactivechraqhoreiss~tc 

relmin lmw, the jn- *otoreactivityof this groupmybeexplai- 

ned as arising frm a coupling between two types of chrCmD@ores 

( Fe?33 and FeIII"$O or Fel%- ) giving risetoanenergytransfex frm 

thenon-fmctionalferriti the functionalferru grog. 
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