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con~I~.u!lll!'\ the rcutldion folluwed tilt' J\'i:ttifJlI:-hip K """ A plJ whl'rc l\. is till! 
Cf}utliLriu~n c.fllI .... I:UI~ ell/'cm . } 'or tile :.u:clate :IIU] :u.:c tyl :wdun:al<', /I dc­
~'n'nSil"'l~ wl,th IIIc~H:-:lng temperature, wit['rcus holh oxalal"':: showf',l all ilH'rI':I:O>(' 
III B \nlh I1Wn~a!'ill1~ tempcmtlln'. Tflt"~ obscn':ltiol1s :lrc d i~(·tL ... "t' \1 in lenn:; of 
thennoJyn:lJlli~: impli(::1tiOild. The ul1u~ual lJcil:.lvior o( tlte isollll'r !Ohift allli 
quadrupole splitting of t he femc iUJI iu the acetyl :1C'c lonatc i$ briefly Ji.scu.."-i(.'<.I . 

·1 T'bi5 w~k 1IfM .upport~ ~ part by thl" U.S. Atomic t.:~ CommL..;sion. 
, C'lwnp!on. A. R .• tt. \\. \a~h&n. aruJ H. G. IJrkkl'lmer, J . CA"III. r" y •. , .7, 2'1'\3 ( 19(',7). 
• Ch:.mll!UIt. A.. IC, ILnd 11. v; lki~·k!Ull("r ... J . e/t,.m. /'11'1 •• , 47, :!:,!tI t l!kij"J. 
• C1u,:"p,,:n, .A. IL, and II. G. I)ndw.nu;r, IIlfO-oC PICOl'E£U I~I ;«, 58, ').6 ( IW'). 
, J~t", to. K., Jr., tlJld [~ . ':' Orir'k:tmt"r, the.e PftIlCt: t:OIS(;S, 61, -',-' ( l!Jti;oo ). 
• D.~lU1lff • . 11. C., J~. \\ '.' ,,~,ghau, a.mI A. H. C h:unpltJlI , .In:oUn{8 <,:hNII. lies., in preMo 

\\CtIl1a.ml. U., Wld K. Han, Z . .. Inorg. A lltlnn . CAt'tfI., 178,:!19 ( H.t.~> 
fC.u.he-r, P. K., IMr/) . Ci,.".., 4,!}(j.5 ( I~). . 
'<>r&d. L. E., XOlU~, 187. 004 (ltHjO). 
, Jtnuf, R. B., Jr., ..trta t:ryll.., 9, j'~ l ( 19.~). 
.. JuhNon. C. II., 1·ro",.. FlU'tU/R!I Snc., 28, S-t.'l ( I!l:r.! ). 
'.' Orbrunner, P" . n. W. , 'AUJthan, A. Ie.. ChAmpiun, J . Coben, J . A. lluyzi:f "Jd U. C. 

Dnckamer, /(nl. &"1. lfUJ,.., n. I:UO ( l~). • 
II Ria;o&, w. :\l ~ , arid C. E. Iki.·ker, .. tMJ. Cht"l. J8 ,~j (11).)8) 

:: S~ N., H. :;~nn .. T. TlIIlliul\Q., and F. Aml-:C. ,jull. Ph~ •.• ioc.. JIJpan, J8, HSI (lOC .. I). 
G..alb.cht'r. P. K.. ami C. n. Kurkjin.n, Ino,,). Clinn" 5, 2 14 ( Wti6 ). 

SI'IN-I .. lrn·u : r> .1 II 7'orIlONOIlf.-tr. f.l1'f1)S IN 
.V/W IWSI'ON.I ('/1. 1:;::;.1' 

D£PARTMt::.'T 0)' Gt:.N.:r1l.~, t 'SU't:USITY 0 1' C,' LH lII': SIA, Ut: IUO:U : " , 

ASO Dt: I",\I{TlU: :-;T 0.' Cllt • .lo&I ::;TItY, US'IV'. NSITY or OIlt:OO.s, Ll"G t.!\£ 

Commun i('(Jitci by ~ '. Botblhtitk, Stplt!m~r II , 1968 

The current illte~t in membn\ll(, models tlnd membranes has incre:l.:o'C'tl the 
~urch fur nc\\' prubing tcchuifJl1<'S. Hcccntly, ~pill labeling h:l!' bcen ('xpl"rt'd:l~ 
tl tcchnique for iO\·('~ti~:&tillg micel les. I, ~ Ahhough micell{'s tire U mthl:r primi­
tive type oi membrane model, the ~y:!tem is l"ilJlplo ~lI\d forms :l lugica l s tarting 
point for more olllhitiou3 studies. The main rc .. ult of the micelle work was lhe 
demonstration tla~lt a w:HN-in.-;oluhlc mulecule, in this cn.. .. e a nirroxiuc free r:uli­
cal, rcm:.,ir\S highly mohile when :l-oluuilizoo by Il mirelle. It also bccnmc clt'ar 
during the C'Our~ of thi:: work th:lt nitroxidc spin b.bcl.s would he u:-idul M 

probes of more complex membr:mf' likc systems. 
The chemistry of nitro.x ide rrec radical., i~ now wcU und(>~tood and a \dele 

choice of probes may be ::ynthe:-lizcd by known pro<'·f.'{luN"s. Electron :-pin r('~ 
nnnCC (F ... ';R) is the m:lin ~pcctro.-;co pic tool for ob,,:cf\'ing the prolX's. The 
nnalYl'lis of the ESP.. spe<' tra wh('u the nitroxic..lc probes arc tumhling a t inter­
mediate r:at C':'i or ng:grc~a(ing in ~Iution is still :Hl activc field of invc~t il(atinn. 
Even thuugh the analysis is not yet complete, it is ob\;ou ... from thc work or m:my 
bborotorics thrtt the ESll spc<:tmm contains a large amount oi information. 
The number of proix-:z, the rot:ltiofl:l\ mobility or the prone::, the polttrity of the 
cn\;ronment, and the ~tntc of :1gJ..,'1"t"g:ltion of the prottrS !Lre types of infonualion 
that caD, in principle, be obt:\illcd from the ESIl d:l l ~\. :\ number of ilJ\·(~·.;tiga­
tion~ of protf'inl'l h:lve Idready hecn pllhli:.:hc(P :IIIU a goou review of lhe chemi:ot ry 
of nitro.xide:o l'UU tile !'pilJ-iahcling' tccilltiquc is tJ\'ailablc. 1 

At lCiL .. t lhn'C important qucstiulI~ remain 1I1l:\IlOlwercd from the earlier work. 
(1) How can one iuc4Jrporutc:.\ nilrnxidc into the lipid portion of:l mrmhrane in 
t1 meaningful way? (2) h the nitro.xilir mni('ty sufficiently st :tblc to r{'main p::l.m­
magnetic in n li\"in~ sy"'trm? (:J) " 'ill the ~yslem .. uf\·i \,c in the presence or 
n.itro~;dc free radira l. .. ? Thf' pr~nt p:lpcr i~ :\11 attempt to t1n5W~r thC':-"C qucs­
tionii (or one ~pecific Ca:oC. The oppro:lch ill thi ...: work Wfl~ to nllow an organi.'im 
to take lip 3 lipid ~pin bbcl. The fule of the ~pin label in the membrallC'-rich 
mitochondria Wlt~ th(' n ff.Jllowcd by chrmicai nnd E.'n m(,thods. The orgt1llism 
cho:~en for thi~ !' tudy Wa;t N eurospt)ra cras~a, the commun bread mold. 

E.zperimenlal.-Synthem of lite U-1luroride mtlhyl3leomte . pi,l label: The 12·nilroxirle 
methyl l'Itf"..Ir:1te (I) Wa." PI'1'f"l:tn!d from 12-kcto methyl 'It4'amtc by tbe procN.lu.re of 
Kcnn.'l, Kcun:l, and i3t'f'llinrn t for cou\'crting kelflllcs into ."Itable nilro:<ide freo radicw. 
The dctn.ils of thi~ syntht~i~ Are dcscribt:d eL'iCwhcrc.' 

tf-o 
~OCJI' 

o 
81D 


