
Tiff: r:nl;'CT Of' I'BIt"SS(; Rr: O.V Tflr: OX/DA TIO.V ST." T/" OF 
/110 .... 1I . oxn,'EX UtiANDS' 

By S. C. FuxG.. G. J\: . LEWIS, .fH., .,,~w H. C. DlllCKAllEU 

D.:P.UR'lIt;);T orIf'H ElIl:'TM l' ., "',., r Ut;,tU"AL .;\'CI~£ Ii:IlINO .'SD 

IL\TERU.LS 1I&.9'" •• U" L.l liO IUTOH" , l!oo I 'l"t:MStT\" or I1.LlNO I!:, CHtt.1 .~ .\ 

f:..t". ,.,,.imJ.v . tHp. J~ 1.46$ 

III a :;erics of p!l'pe .. '!4 f~ lhi-if Iabor:tU,ry' - · we have d iscussed the eiTt.'Ct of 
pressure on the oxid:lflml ",:de of iron. vn th.: i:-onw r :o<lnft (s-t.'It'('(ron den~ity a t 
the nucleus), !Inti on die .cpatdnlpolc :-pli tlill~ (8plitting Qr the Iluf'ie!:tr 10\'01 of 
tSpin 3/ 2 due to internctioM .. ·ith all elt."Ctril' field R"t adil'lIt aL the l1udeu. .. ) for a 
,'"riely of iron l'Ompoullds. Sture hi"h~",ill fC1"r'rnL..r. iun .. ..; exh ibit :l rela tively Inw 
electron density at the oUt-lHts ( i~mcr ..: hifl - I ..:!: l.-l nun /sec reiati,-c to me l:tlti c 
i.ron) :md 1:1rgc (Iuadrupolr i"plitling (:! . ...:j mm ' :-f'1' ), whe reas high~~ptu ferric 
compounw show a di....-lint'llJ' Ift\\"l'r i "lf IIHcr :"" lIi rt (O.:~-O.,i 10m '5eC) ~lHd rclutin'ly 
smull quadrupole ~plittill~ (8 , :J~.1) mm '!'It."') , i t ~ ca.. ... y 10 identify one ph:'\..qc in 
the pre~nce of the other. 

The ob:t<'rv:ltio ILi a n b~Mmlmt\ riz(, .. 1 a.'4 follmcsf' 
(I) With illtr""-,,,"g J>I1"'O"re. Fe(lllJ i, ... r<,lut e; to the Fe(lI) ~t.te (re­

versibly) in :\ wide ,-:ai(!ly ef comf)()uudi ill(~ltldiug h:.llidc~ , phn:::phii t .. ·, ~uLf:lle. 
citrnte, ferricynnic.le. etc. 'JllC l"uIl\"~iun :\." n fUrttlioll of PnffiSurc is of the 
form : 

(I) 

where K """ CU/ Clli• \\;111 ( '" a ud em tile nomin;ll l"Ofw'CHtmtiorL') of Fe" 
nndFc lfl mCtL"!ureti from peal arc-.1.~ , Ulld i t and B are Ctlll~tantg. From thenuo­
dynumic a rguments " ·orl~an " 'rife : 

Il ]a ell 1'( I'"' - l -II) 
Il .. P - ItT CIII' (2) 

The Cructionul iJl("re:.I..~ n.ft)nve~iUfl Pf'r fr~on:,1 ifil:ren.-oe in v~ure is thus 
proportionnl to the c."OIll·('atl:ttinu of sitl':i u\":l il-tblc for c'onve~ion : lhe pNlrur~ 
tiullality coc(fit' icllt is lhl) wvk to C·HlI'· ... rt a !oiit(> mC:l!'u rcd iu thf'rmnl unit~, allel 
is inelc pcndent of prt':5sun·. " o r typirn l iOlli.· Ill.:.'t .... rial.' 8 ""'J 0 .;;. The retWI ion j:s 

endothermic with :\ hent 01 reat'lion wlli..,fl j"f"""al"t"~ with tcmprr:.lturc and is 
ind('pendent of prt'N5ttI'C C.,rmmpotlud ... lil t· the h:lli( I ('.~. 

The elcdron tran .. .;(r"f' iro: &urn lig:lIul UHllhf ,udill J.!: 10 mc.' t;d ufllihundiuK orhital 
(tt. -12. in octahedr.u ~· ..... try). Til!' n 'rhlf< l ion uf .he f'flcrJ,tY difff'rcnl'C he ... 
tween th(,:-.e twu :-;('L~ of urJ,il!t l~ with ifWrt':tl'i u,t! p"~lIn' 11'1 :L-""",wi;I'f>d wilh n 
:cprwwlIg uf till' ;111 u lt'tal .. cftilal...: flll~1..· r\'t .. 1 tI ... ' i' ·a lly ;uul pruhahly abn .... ilh :, 
relath'e iflt"n.'a.-..c iu pi bOlld"~· 11ml :o; laIJilizt ·~ , be ' , . oroilal)'<l} ' ;' 

(2) With illt'n.":.L-ing JlJ'.HI'Urt:. I ht· il"lJfII(' r :-hirt ,I .... ·w:.:o(" ... (Iltr cI~'lrtln t.lc rl.. ... ity 
ut tht> flllI'lcu.'4 int·n':1..~) rf .. ~.~t j'UIII,Julllub . Thi~ t , UI I .... di ... t"'lL...;:.;('t1 ill tl'rOl~ nr 
d l.ocl"C':k"l('cI :thic'lcJillJ:.J IlIc~Jt'f ·lr.,u", I.y IIH ' :W, .hw t .. tl.,. :-:p"':ulillg uf t ile :~I 
urbita l~ mentioned 3bovt!, -ad uf dcfonU!ltion of tb.e. orhiial!f..' 
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(:1) For high~~pin ("' rri(' ion~ dH.'rt' il'l ~(' IU.· n,lIy n ~ignifi('aut incr('u .. 'IC in Cluud-
rllpolc :;. plittin~ wIlh pn.·&"'illre. :;illl'''' tlU' ~rHlIHd :s tah' i ~:.I Il .tl :: lutc. the splitt in", 
i ~ due to lark of cubi,' :::nHnlc lrv ill the ~lIrroul1di l1gs, and tht' electric field gradi­
cnt is \,C,' ry lSCII:iith'c to ~ 'ompre;'4 iu ll of the lulli .. ·(' . The Illut.' h larger qUl\drupolc 
splitting of hi~h-:o;pin fl'rr(lll~ inn~, primarily cau:,cu by l he :l::phcrical 311 shell , 
tcnds Lo illCrcllJ'C o r dN' r(':&!'C hy 1lI(,dl':"Ot umO\lllt s with iw·r(·a ... illg JJre~·ml'e . 

In th i:i pa pe r we (J rt':"C1It high-pn.·:-:-illrc ~lo~~hau('r rl'zo:tHI:I IIl'C d 'lta for ferric 
Ilcetyl atetullat e lI'e«(', II,U'). I. btl_it ferri .. :,,'elate JFc.(C ~I,COO). (OH),CH.· 
COOH'!O I, (t.· rri(· oxa latc [Fe((,!O, ), ·:)H~O I. a nd s t rontium tri~xalatoic rr:1te 
(Ill) IS r.(Fc lC!U~hh· ".!H!OI . The cumvuund~ were ~ynthe:<izcd from iron 
enricheJ to s..~ pt!r cent in .F~. The busic aceta te Blld the al"eLyl acetonute we re 
mude as dc~ribet.l in reCerence I; the (errit· oxa late W:l..~ m{lde by the procedure of 
\\'eiliialld and Hein ,· ~lIul the :S lrulltium ~l lt wa . ..; .synthe~itl'll by the tt'chniquc 
utilized by GallaghC'r.l The uxulatl":4 Wl're huntUcd in the J :lrk o r by rccllight 
to pren:llt phutoredutlioll . All ,,·umJ>OlHu.1;-; g:I\'e th£' c·orrct·( rhemiclil tln:l IY!'IC3 
ulld exdusi\'ely ferric .\1U:-.-;oal1cr ~pt.'(· tnt at uti'" a(lIlo~plll'rc . 

All fuur compllumL'i havc ill ('!lnltllnll the rad tha t the li~aml.-4 are bidcIHl\{C and 
the iron i:-l ... urrulIllclcd by :<i:< OXYJl,('1\ atoms (or ions) in c ..... -.{!nti:dly or.tahedr;.t l 
liymmctry.i - IO Early data on the :Icetutf: :lIld a"'etyl ac·C't(mule intlit;ated some 
cOII\'cr:"iuTl or FdIIl) to F(·( II ) wilh incn:a,.:ing pre~" "rt.' at room temperature, ' 
but the rC~lIh:-i Wl'rc Hot 4Utuuitative. The hip;h-prl';(.~urc ~I o.., ... baller tCt'hni4ucs 
ha\'c lx-c n dl':-c'ril~d l'I.~cwll(·r(' .1I 

\\'e :-hall bl' primarily j'oll t'erucu \\;111 the convl'r:-:iun of Fc{ lIl ) to Fel ([) <I )'<I: l 

Cunc·tion uf prl"'l'."'UrC and lenwerature. The e.xperil1\(·nt:,1 n ':-uIL:i ure exhibiteu in 
FigurC:-l 1 ; lUc.I:!. .'\." ran be M!('I1 . they follow the rda tiofu'hip of equatio n ( l) , 
but JJ #- 0 .;; tlnd.is a distirH't fUliclion of tcmpe ruture. ilt cuntra ... t to lhe behn.viur 
of t'uml}()unU:-i pf{'\'itUl:oly w:'l'U"'.:;:cu . Values of A and B a rc listed in 1'uble 1 and 

hents or formation in Tahlc 2. 
COH:-idt'r lir:ct thC-:U-CI:ll t> and ; I(· .. ·tyl :lrl' tOllatc. The w{lrk P.u l ' to form Fc(II} 

fn>m Fr (lIl} i~ ('CJII~idC'ruhly larJ(er at a Kiven temperature !l.lUl pre:-.~ure in r 
these ('onlplcxe!- thall f(lr the ~illlpl£'r iUlli r cry:otals . The \'olume chnuge "111 
_ ~'JI n.mounts 10 :ie\'ernl c·uhit· c'e lll imelc nI at 10 kiloUUni (kh) .. One Call undl"'r~ 
stuml that flJr the~ biul'lItaU' 1iJ.!::lIlcl]'l il wC)uld be more diffi"ult to ili~trihute the 
5t rain ill\'ol\'f"u in ttlC' c'harJ,!;c I rall:-frr ;tIlt! fllrrn:l tion (If iWI rttdic'ulJ<l: than it wflulJ 
b~ Cur FeCI. (Jr FcBr~. The !'mail('r vullie uf B (ami vf j, , .) at higher tCIlIPCru-

T .'ULt: I . COllld(lnt~ .. l and lJ lor I\. - ..t [''', 
i\(A,terUil T~lIIpe "' ture ( - K ) A B 

Acel yl aC 'el'"U1te ~Jr, 1.2' X 1O ~ 2 .:!3 
:~j;l 0 . 116 X 10- 1 1.0!!! 

UIL .. il· lU"t·l"l ,. a7K U.2'..! X IU~ :l . ().", 

"IX :! .:!I X 10- ' O. YK:I 

\I:<1I11t1l' :''!I:; II H·II OJ ,I 
:f,: :.'i H . t' ... ~1 1I . S.'l:1 
:,,'" 1I . 1I.J:1 l . l"ti 

,::hr,mliulll W'3h~le ~J.j 1l . 1I.; O. :KJI 
3>S'! u .O..",x 0 .84< 
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TABLt: 2. llta'" of TCOI'tion. 
M1t~ri:11 (kb) II fey) 

AN'lrl acelullale ;.t!.'jDK 375-1\ 
tiO 0 . 15 0 .25 

100 " . 105 0 , 15 
1:.0 1I ,06J fLUs:; 
c'\JO O.W:! O.Wl 

Ba,.ic ft,(,.-ellilc _"K 
75 u .9:J 

100 u.w 
100 0 .... " 

Onlllle :11.;°1\: JW"K 
25 U. HI O.M 
70 O. :!'J O.3U 

100 U.26 0 . .(2 
100 U.2'J 

StrontiuRi ferric oxalate :l.13"K 
20 0 . 11 
00 0.1:' 

100 fI . :!O 
200 0 .2« 

lures C:HI prohahly he :1S."OCioded with thcnnal rebx!ltion of the str..uw;. The 
heat of renetion decrea..o;es ma.rkedly n;th il!C"~.N.ug prr.":'4:"un'. 

On the other hund, tit. ox:lb.tcs exhibit:t value of B(P :0 I -jilT) .lId ~ hcut of 
fonnation of the Fe(l1) ~itc Atit'h iucrea.o;e,. 1rith J.,n-&iurc. i.e., the work to 
perform the rt-ductiull is greater ut high than :It~· h .'fllpcr.lturc. It is known 
that oxulatcs tend to reduce pbotochcmicnlly,''2.. U :md when heated in the dark. 
they undergo l\ series of rea.ctions; first rcdurtioll, tlt<'"f) oxidation. 14 III both 
cu....~ cOt is evolved and the pl"QC!C::S.'S i~ irrevenoible. 

As indicall'<l earJi('r, the b.igh;n·c:-sure n'Clurtiou i., l"e\-"'{"r.:iblc ami iuvolvcs a 
lowering of energy of ml'tal antibontliul.!; levels \\;lh rerJl(."('t to UJt:1nd nonhoudiug 
p-orbittll~, so it i'i no t nrc~ to po.-ilUlate fom'btklll uf (;(),; in the b.tti('l'. 
Nevcrthclcs.IO. the rarlical formed in the Pr"()("'C.'o'Sfluitc pc~,:.ih ly ha.., a vulume in the 
lattice that is rather tcmperat~cpcndcllt. It L'5 -of iuu·n:.....:t to lIote that tlte 
slope 8, nod thcrcfnrc the volume difTcreore (l-Ul - ,-u), ;g lI(,ti('cahly ilmu.ller 

for the strontium snit Hun for the ferric oxnlute, :tItIJou~h the numhcr UTlO gro:-<."'i 
symmetry of the ligand. .. is app:t:rently the SMile for both eom l)()ullds. Thi~ il­
I~trlltes the import:lnt effect of the :lhility to n..-di~tri"utc tlu:~ slr.J.in to IWXt­
IIC3rest IlcighlxH'ls ailU beyond OIl the l'OnV{'n-iOI1 "tuiliJJriutn. 

While the main inl('r-e;L in t~s1utly Wtt.~ thccon\'",n-i.m jJf Fe (JII) tft Fc(II ). 
L,onwr shift n.lld quatiru)li)lc: s plitling uat: .. wt:re (llit ainc:"(.1 '. ,th fur tlte Fe(III) 
und for the Fc(II) fnrnwd at lU~h pn-'l"':';Urc, ,'h(>:oO(' n ':i lllt;o; ;tpl.M·:tr ill Talll("_"1 
;j and 4. r~,,"("r :-;hift uata :Ll"e:.JMl\\·1I ollly at. OlUm It'luflt'ra 1llrf', fur it w: ....... IIf'1't'.S-­

JUlry tf, (,11:111/.:(,1111' :iOIiITe 11)~ 'aiion ~ij.!hlly wifh ilU ·"-:I,.in~ pn'1'o."I1"', whit·" t'!lll)O:('fI 

1\ lflight. C'hllllJ1;l' in il '" It '1UI""r:d:un·. I"" :lk ktf':d.inn,.o c,..1:lftli:-.ht .. 1 willi dl!w,LtillJ!; 

IUllfllllll :'! nf 1"(,( 111 ) Itlll i Fdll) ftr'f';-'( ' uI arr' 1I'~o(!.trify It .... .. :"·f·lIr ... l~ th:w I.htl~· 

obtuiucu ill IIf1ltn!acting SYdtCrns,. but. (mC (":1.U t"onuocut. un t"'O In'mb. rtf irtlcn. .... t 
wh~e magnitude nrc well i.Jcyoad :lily c.xpcrimt!llt.a.l error. 
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A\"iI!!'yl \l'e l ou;n~ 
F,,(lU) .. ·.(111 

- - il,,,I;.h-_ _ 

"'"i11I , •· .. fl l) 
o :\.. 11-4:. 
f);p., f :.~ u 4' I :!.J 
0.-10 L:'~I n .4:: I :!.ti 
U.:J!l 1.16 U -I:; I . ~J 
O . :L~ LI.t ...... t l. a ] 
0 .:16 1.12 0 .-" I :" 
o . :~, I.JI UAU I :-Ui 
O .:~I 1.10 n :~, I.a., 

(.4,) Ferrir I flU 
Bu.""' .. \ t'fl .... 'le Acet) I At'eVHloa t .. ____ Ox.u.lHte---

3i~K · "1l'\ ° K ~-rn;°K J oS" I\: :"1oOJ,S ° K 3:].5°K 
11 . -46 0.0 0 . ';9 0 . .'14 
0 . ,6 1.00 0 .8" U.1i 

0)1.5 O. NO I 10 0 ,% O. !¥.? 
O.R2 0 . 00 O. !)"! 1. 1.:; I O'! 1.00 
0.00 U !J,.j 1.0a 1.17 I Oil l.Oi 
0 . 00 l.lr! 1.1" 1. :10 1.13 1.12 
l . tT.! 1.00 J.2'.! I t:, J.~'O I.Ui 
I.~ l.1O 1.2.1) L~'6 J.1G 1.20 

(to Ff'rmws Ifln 
B:""ic:~te ."-"ety l A'"elOlll1te _ OJ:lilate--. 

3rSOK ·IlS0j\ :!95°K 3;'';°K 29,5°K 33S0K 

2 . 2'0 2 . 10 1 90 1.00 
I."" :'!. J .~ :! . Il.i :! . OO 1 . 00 

2 .10 1.1" 2 . • 2 2 no 2 . 10 2. fJ'; 
2 16 '116 1 . 00 2 . 00 2 . 1C; 2 . 16 
2. 1-& • !<'I 2 . 00 I ~ IS 2 . Z~ 2 . 2'1 
2. 12 1 !lO - 110 I . flfi :! . 2S 2 . t:1 
2 Itl 1 !lO !UIO 1 ~"·I :: .:;U 2 . 2.; 

~lto .. IUullI J:\.:i b te 
,,',,(III) "'fl( 1Il 

11-11 
11 ·111 I :!.'j 
U.::! I 1.:.'11 
o.a.' -, 1.3 1 
0.:<>1 1.:J,;I 
0.:'; :' 1.:1U 
lI.a: 1.:1.'< 
1).:-;6.i JAil 

Slmcnium Qxuwte 
:"~')~K 382° K 
0.'"1 072 
O. ti.'.i O.8.~ 
n.:"; 1.00 
0 .90 1.10 
I.(t! I. HI 
1.12 1.15 
1.16 l.:t.! 
l . ~"''''' I. a/! 

51 mntium Oul.le 
:!9S~K :i8·:t°K 

2 .00 200 
t .~ 2 .08 
:! J4 2 . 14 
:!:!'O :! .2U 
2 . :.!fi 2.26 
2 .:)() 2 .:10 
2 .3.1 2 . :1.-) 

In both o.ta]ulcs the i:'OlUcr !o!hirt (,r the r{'mlll" iolt fonllcc..l ill('ft':l:-(-d with pre;. 
sure. i.e., the elcc·tmn deon ... ity :,1 th(> infll 11I1('1('u:- dCl'fC:1.<.:(.:d. Thi.o: i:o: in conlrlLiO:t 

to the behavior of :til but a few other ... y~ten~. :mcl inde<>d to tll:ll of ordinary fer­
rous oxalate.' The boofling mlL;;:( he \'cry .:- lrainCti ~Uld ('hulIJ( ''i in I)("cup:lfion 
of the bonding orbttall'l \\·;lh pre-...: ltrc lIPIJarl'lItly u\'cndlelm the :-;hielrling and 
orbital comprc:'. .. iQu ('fffi't:'.~ 

In the ncetyillcetonlltc, lhere ilf U IlUI."imum ill the i.somcr ~hih at :lbo1ll4o-')() 
kb. as sho"'n in Figure :t The npp:tn'ul i:~'flI('r ~hirt Ilt. 10'1"' (, is pJf/ tlcd in the 
same figurc to ~ho~ that it a.l;'(, c.xhibit .'" the nllL.,.-;imtllll. 111 ,hi .. (':LSC t he chullgCf'! 
in orbitsl uccnplltiun nnmjn atc in 111f' lu\\·-IJI"'f ..... ~lt re rt.'l(iclil. \\'1)('"':1 ... the ":Olin! (Ir­

bital di.qtortioll c fTt-rt!i ~f, \r('m at hif,!:11 pn'~"llrf' . Fil!:urc ·' . ..: !thWloI the qllacinlpC'llc 
splitting fur n('('lyl :vctonal e a.'4 a rwwtifJll I"I( pn·~urc. Al TfHIIll t(>n1 I'K!ntture 
there i.", 8 di l'l tilH't. 1e\'(;liuJ( ill tht· rc~i'fIl flf the i:"uO'lt'r I-hirt. hUlxirnullI . I he ll ;l ~_ 
ond rise nt hi~lH'r pre~It~. II j" t·lf.:ar tllal tltl · f'hull~C' ill flrl,il:11 cW" up:ttiuli or 
the bondiJl,:t tl rbi(:tb: nfTt'(·L", Ihf' ICH':d a ... yntIllC·lry. .\ l IO:!"'C the (·hafl!:t· ill cl";Il]· 
rupoJt: ~Jllittiu~ witll pre~.rt' L"4 lou :- rna illo uctcnllint whether the im·gularity i!o! 
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present. The increase in quaurupole splittin,lt with in('rcasing tcmp(>mlurc in 
tho low-pn.."K.':l\lre region i:'i 1II1Ul"i UUI. The annmalics in isumer ~hirt alld fJu3dru­
pole splitting are not rcRcctcd in the cOII\"cr.:io", which shows no irn.·gulurit.ies 
with iru:rcasing prc~ . ..:urc or temperature. This iii not ~u rpri:-;ing [l.!t t.hr convc'M-lion 
involvcli c)Illy non bonding und ~lIltihllllclit\g orhitall'l. 

Summary.-Thf' cfTcr;t of pres"mrc on tl)(' flxitllllirJll :slat e or rerric ion, in a 
site or es.q>lItiully (){'lllhcdral riymmctry with !-'ix l,xY ~('n li:amus, has bcC'u 
mc:umrCfJ. Fonr f ' fH'IIPOUII/L'I have hf~cn I'tudic.'tl: h'L'-lir rC' rric n(·(>tatc, re rric' 
uc-ctyi lu·clnnatf·, ft'rri f! oxalate, altu :-:tronlium Cerric oxalate. I.'flr nil these 
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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.~). 
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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 


	(Fung, S.C.) (Furman, M.S.) (Furuya, Y.)-2939_OCR
	(Fung, S.C.) (Furman, M.S.) (Furuya, Y.)-2940_OCR
	(Fung, S.C.) (Furman, M.S.) (Furuya, Y.)-2941_OCR
	(Fung, S.C.) (Furman, M.S.) (Furuya, Y.)-2942_OCR

