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lbrrrrct

-
A drertt d htDrctc rtudy ber bra rdr of th 3Lutrtbln !-rrtl-
trcf.r.r.r fsa th. Ic t rlud trrt gtub (Sg!4g!gg rrrtadlcr)

.d tsn rbmp ltrrr. tt tanrcC Gryr bdmr la ccortrrr rlCh

r flchrrllr-lhto rdrl tor Fo-nbrt8r3. Elr.. It lr tnh0tt.d

by thr rrlp@thrtrtr, Fhthrhln, tluorrcrlnr ril dlcrtterfltc

rcldr ceetlr3 rlSh glutrthLc, rhlL trbr rhmp-llrrt intr lt
rt eurrgtlbtr 30 tbL typr ol rFh[l3toD.

lrr 6b, d other drtr obtrtr{ trr r rsdy of Cb rnlrtl,c
of Llnslcr rlSL pf, lt b er+o*f Clrt m Lole 3rosgf (pomfbfy

tyrtn 6rtduc) rat lnobd l^E tbo bbafr3 ct glutr3bfil tc th
lrlrat Gtrf rhltr cly c ercf frcnp t)t rn lr tb. lhrry-1lllr

Grtr. ll.drpl of Chr rmttc rubrtretr to tb .D{tr lr both

rpclm rry lnolr r hilrttl|nr rrtdu..

tLr rccrnbGtil el lltttr rltnlflcrnt srafcrCtvtCy lr dtlurC

f,-fratrAtotpoyclchnr ( F-tCl) Arrfrf tl. !I vtqgl rt$rllr
cf Lnc] l,-b.Ehtor*rlctrc ( f -H) f,1jlr3r tbrt th. lgclrl

rnr lot tsrd o tru llt rratrtc frr|r| th rt$olfr of :lr
lclrl. !ilulr, ortrll rilfpGlm f$rollrrd rlft tlbr qrrlsrl

nUffur d gcrlrdr ttr cqlrtr clurlr ol tllr pootDtlltt'
a

f,-tl, f,-Fcr rr d -ttOG! rtdcllr l ID llUE br !$I-!&t d

9.gglg4$l ra !g yFtr by rrlgrnclr llil lctl O*lrl' rll

erc*rcl r; ti. ffrtft rtdolt3. r glstrCbfil ccluftr ultl

chto3ryhfc frc;rlttrl tdil3lc.l rt3l 3br rt rrthatls

VICTC F ,r I 'r, l-i i OF
WELLIf "GTOi.r i_t oRARy,
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t-(2r*-dlshfoqfclflflrtrtltil. th.m lt, hrrv.r rr {a$t o

tc 3h. ta.Gl3t of thr t'rrfrrtltttrn3 rlrct.

+. thc Ig IIgEg, Drrbelln of t'-m -f J;@ h glutrthl,a-dclsdd

Ed la lnh$ftd by verlqrr phtbalrlnr and rlphryhthrtcUr. lto

!g vtvo ntrDotlr cf f,-rcCn fr g.Sgl;gl$f b ptulanadly rftctrd
by Ghtt ttDc of qomd, bat ltt cffcgCr m thr rlc. of mtrbclt"r

tf 4Ig rf f,.ru h !.&19&t ad g.gq141* erc olt rrilnrl.

!. lt Grlr cccrnrd tr tbc rtSottr tl f,-f$n h.f b..a rh Go

dtttr fsr atltranlrrur rn l.E$lgl oa $.g1!g4!gt bv pl

tltca1tfm trbfgrr nd by dtllcrcu ln rttrltt ls dlfftrrt

3lrylr pr.t rrtlff. th. fiDocfl.rtrbclfrfig rcttv1tl. J5lrrlr- Go

h crrclrGod rttb r ffi dtdmehttrlr.r. rtlvlty. In !.E;43El
thct rtt rr! te br, ln daLttm, r rcnd Ef drhydroohLeEt$r rtth

ctt r lt crem.rDrcltlcl'tt trlrdr f,''lg"



III

lrrfrorrrtl--lra

lhr phnmoa cf rrrttcs. tmrrdr prrtlaldrr tr mr cf

rmlldrrrblr loCtrrrt te tha btochmlr3 rod grnrtlrbt. ud mr cl gfcrt

rrofilll rtfnlftlst ta qrtsulturr rnd prfilfo harlth. lh. url o! eiFrr

lnrcrl.ng Srratltlm of lnrretlstdm. tc rhlrh n mu rpprrr 30 b.

lrrcvlerbly corlCS.dr lt itrlf, htwtrr I crulr ol grxlng oaolrn

In th. lLld ct pubUr h.rlth od reclotrz. lo n'-lrllt 3hr rttk cl

rLdr rffrctr lrn rrr hervy Afaeco on portiotdm, od to lnorrrrt

['lrdr rftlctlcy tardr t rtr, 'rr lnrc drrtgn thc, rr urll u
tynergtrtr, tc pcffrra lr.r3rr rpctflotty cf stlc. Ihlr rrqrrlnr r
drtrlhd rtn&y cf ttrr lrthrl rfftotr rnd rtrbollc lrtr ol r*trtlng

prrtlcldrt, rnt of thr nrturr ct rerbtrrr tmrdr tha, ln ryrclo
ffih srtarr md bocfbllnt, Chrt rr. ltkcty to be rffrotd by tha.

Ia thlr 3brlr, thc nrturr of rcrtrtrnc terrrdr thr emrolel
tnr.cctttd. tf llndnei (rGruf) f. rwk*rd, d thr qcbntrl

rrnrlCr prcctrd, l,t b hop.d, rtll coatrlbutc to thr slustdrtl,n ol

ghlr pctlculrr plobln.

FG tho 3rrrtc arrt sf thtr UEL I hffr bro f,rF fttrd by r
thlrrrrlty Gotr Cd,tt G lrtgrrdnrtt reholrrhlp, rtd by r
ndillfo Drrn lgrloulturrl frralrch lrhefrrrhlf. I rbh to qr.o
rt Ebdr Ifr thl. rld, *i.h hrn rnrblcd n to octy art ttr qcrtm:rl

nrh rh&h fr rcordrd In thtr thellr.

I utrh to calad ry Ehnhr to r11 thocr rfu hrvr ndr ry yrrn l$
thc d+rrtglnt a plmnm. tl Drutura J.f. Ltth ry dabc ol gretttudr
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lr grrrt. Itttnrt blr pGtcr, t!futlrr ctbft r ld dqtb

rt rprrlc n, thtr r*t rult frf, bE rrirrr ldlrd. It fl

r prlrltcil to hrvr hd hlr .r I rrrycvfror li C.1cbrr. to

lrroatrtc tlotrrm L trrroc rna Dr. l. Dlttt ry Cldr |t3

th.tr trvrtnsfe h.fD na @g 3o tb tmbtcrl rtrft
cl bctb thr shdrtry ra bl*tdrtry f+rmtrl al b.t,
bt by ;c It l,ru|, t ry l.l1lr rHdatr tatr tl r vrrlrST

cf rryt, brrr Ia. tib f4rmt I lE:c.ftfry !d rElrbtll3
pl*r ct rr'tt.
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ctlnFl 1.

th ChdrcEr of th. f,srchl,orocychtrsum rnd

@.
fh. torto capoamt cl thr corrcLl lomotlalrtr r0crrml

( f fnarnrl, fu { -lr? rt 4, tr5-h3;tchlorocyetolrrgnc ( { -W1 el16

rmaly rrtrmd to u bmror h.nh!.ortde Grc).

lrr oyolohmr derlvrtlvll, th.r. lrr, tE Chroryr l5 rtorto

lrurr, thnr ol rfitsh adrlblt rtsrclrcrLs. It. hrlvcr, rtng

twcnlo ocerar (l1g.l.l.) thr uSc ol lrohblr lrmr tl hrlvrdS

thrrr rlll alrc rlgbt rtorle 1rorr, fl ol nhtoh pora.ro tn
omttcrph.

fhrt slqg lsvrrrloo ocsutr vtth ffi lr arggettcd by 3hr nrturr

.nd ndrr ol lrmrr thrc lt hrt blrn pcertblr to trolrtc.

Detr on thr rtrt.eotnbrf ohrnntcrtttlsr ct thr poml.blr

ircrt rrr llrtd ln trblr I,.1. (Orlolfr ltt4). tolrr (p) badr ar
tbcre orlotrtrd Drrrllel, to thc trtr3mrt rfr. fhc (r) colrm rhrr
tlhr lrut rCsrln.d rcftgnrrtln, thr (b) ooltm Chr mr. ttrd,nrdf

tmatrd fcru (mr rbo tlg.I.l(b)).
trblr t-1.
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lrtcr*cltr b.tFG cbtrln rttr lwolrrl ll rtr. polc-
orbo3rS.d C-Cl bfrd. rtrelnr tbr coaflgnrrtto!. lt ( -trlilrr prruta3
tbru rrcb bcir, hrr rt b..o t^rclrtU, od ttr crlrt lc! r.r lar65sle .

Ar yrt, lt bm rt brra porlblr to ntrtr thr dltfrrrnE

torlelctm of tblre cmpouarr Go thrlr cctl,grrrttoe.

tuo tfp of rrr:tlil uodrrgmr by th.rr cqcuodr rn of

rt3ltftcnc. !o tht hlrfotT of rtrbcllc rtudla m lFrrrn yb. lrhydrc-

chlorlortlo rt d.cblcrl,nrtl,il.

Drhylrrcblorlutl.a to cb rrtsblqobramr OEr) hrr bs
b'm for rry trrrt. Vtr der lJnda (f9U) lpot r rrttr ct lrt.4-lttCl,

75.91i lrlrt-tEt, 1?.Cll lrtr5-tlEt, 6.5'lf frr cbc drhydrochlcr{nrtts

of 
U -EE.

Il'n ttc atltltr tborr Cb.t than rc*tlcor procod vtr thtrr
.acGerrLvr I, rttrtr*loor of El (Gryrtol, f*t). I! e.rr, rrhtrr

rllrtlrtl.ao ol r .ilai rlculr f..ar co th. totrrtl,c ol r ca1ufrtra
dleor (e.j. thr o( -tlcr), ch. ltrrc rllrl,uttr lt rrtr ttdttrt.
Ihrrr thf. lr nt ro (g-, f, -, S -|5cp) th. flgt cd red rt Df

cQrGe lcn rrtr catrot. Ibs th S -lrer, Ghr rcgld .t t fr
ffril,Cl$t fca tb ;r-ltcr, 3br ll1;t hbrt6 thr rccd by r
rrll s$n (Infhrrr llftd ca hr3.rlrlf lt53), l1rr toth ct tirrr
||r8|, GL ffihlorfnttr trrfrcar, tr rrcnor S-prlt*fbsrp
cyclofrm (IG{f) crn be llotr3rf, (ltf.f.l) Gltrsnrf, lttl3 f31.r
![ !L.f ltttl cryrbl, ll!13 Glctt, ltt{}.

lcr tb .cCa'rtr3ils F-lrcr, tffl tllrterttlr lr lryorlblr.
If,;, rltrlrtln Gciurt, pruttly thrlr$ r saDatr lrtrrltrtrr tt .
srtg l0-t - m{ 3h. Gbt Glr tbr ottrr ltrrl.



lrtr Gonrtrntf

of 3hr Cf,-, F-, | -,

Iabh I.2.

t

for tho lfaltlq rt.p.

rnd 5-1ro-rr rtr! fGt

for thr drhydrochlortnrttm

otrt ln Trbtc 1,2 (Cryrtol, 1947).

Irour \
0. 167-0 ,L72

3 r 10-6

0,0J135 - O.0t57

0. [06 - 0.1U1

Dtflcrrncer tn proporttonr cl trlahlorobrDt.n . obtetnrd frm rlhrllnr
dchydroahlorlnrtfoo of 0(-, F-, f,- end 5-rcg .od of f,-fCgt, hrd to thr

eonclurlon thrt, lB .rch srr., dtftcr.nt lntctudlrtm nrrt br tnvolvrd.

llr. ocGurrence sl LrZr3-TGl Indlcrtm thrt rllotnrttonr oth.r thrn

I , 2 -e l tnls.t tonr ar. tnno lved .

Ihl'r rrretlou It tbr bmtr of tha Alrrtrong r.thod of rrrryln! IICU

.nd fCl b th pr.r.neG of erch oth.r (Anrtrootr trrdbury rud Steaden,

19513 tredbury rd 3trndra, 1,954), lhl rl^ntrrrr tr nttrrtrd gtvlng

dtnltrotrtchlorobrnarnrl rhleh, on rltrltnc hydrolyrlt, gltr tho

chlorodlaltroruoralnsb rtrloh rrr rrtlntrd rc 410 qr. lt tbr re tlrr

drhydroohlorturtlon of the Ef, ocourr .nd tlrr rrrufCht TCBrr .rr nttrrtrd

rnd th. productr hydrotyrcd re brtorc. lhr orlgLnrl f,Ol conccntrrtloo 1r

thrn orlculetrd trm thr lnertmr ln chlorodlnltrortlercl,mll. ttr ruy

rhsrrr no f,ntrrtcrrnar fro F6, brnrm oa ehlorobasa.na Orrdburf, rnd

Itrnira, ttSt).

tt tr oor rpFrrrlnt thrt dehydrochlortnrtlon b Lqrrt nt ts the

ntrbollr of f,-ffifl. Itr crrc3 ltgntttcrncr tr tn d1jpgGl end rlll. be

dllcurrrd nrl folly htrr ol.

fh. d$hlorlarttn of g0n, by rrovrl of vlotnyl chtdnm by
t\

0(-

9-

f'.
5-

-
-
e
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r ntrl r3n rnh lr rlnc, b thf b.rb ol thr lchrobtlr-f,omlt.t!

.rrry for f,0if, (lrtrctt.r t Bornrtrln, ltSr) rDd tor f,cB r Fccf, ln tb.

pt .Gc. cf rd cthrr (ltrrSurf & Irrrur ttlt6). nCf, t lCCf rrc

rrllund utth r rtH/nrtlc roldrhrtofo rltd d*urr nd thrnby

dcrhlorlnrtrd te braro Gt ohforobear.r. r.rpcCtvtly. tlrmr rrc

altntrd to a'{tnltrdramno and l-ehlcro-2;4.dlnttrbmrmr, 6
Srcrtmt rlth H Jtd nthyl rthyl krtmr, thrr torn ehrcophoru

tfilsh ra be urOrrd rt dlff.aot urrrkng3hr. lttr Dthod rtll
obvtarly nrf,lrr trn lntrrtrruG. tru benrru od Cttorlbmleoc.

lurthrr, 1t hrr bra rb*l (Glct, X.fE. tbmir) th.t urrlorr

pmrlblc ntrbollr lnturdlrtsr rl thr E[tr rttl, br.rh dsn t! th.

tlrrt prrC oC, 3h. &h.ohtrr-bnErCrtn crry to gtvr thr chlorothlD-

phmlr. h nltntl.m, thor lcu cqandr, lmfndtag 1-ehlort-2i4-

dtnttrobor.tro, rhl,sh rtll gtvr r rFrrlarr rrrult lor ICCX tn ttlr
ul{fo Atrln, cbr rtfnltlccr ol chlr ctfrct 1111 b*n wldot
tu th. ilr. drtrtl.rd dbcurrlm rl th. rtrbcllr cl f, -fff ta

€hrpcc l,



5

gsE[s1,.

Ihf falc of llctrbolhn ln lsrtttmer tc { Jffif,,.

lotrtrns t*rrdt nrt lollotllfdrr b r oeqla phm,

brtsg thr oqoundrd ronrlt of r rnrlrty cf trrtcrr. lbr lnrtarc,

lrton cftcd rl bclng of rtgrrr llcuoa ln rsrtrtsnr to Ef luoludt

brhrvlcrr, ctThologf,r rnd rrtu of ebrlrptlm rnd utrbcltl cf tht

turetloldr, Cc.ttsrlll, nrbtenao co ]n okdfim by trEf crn br trerd

_ Co e rl4gle tac ptkr rhllr rarlrtrmr to the t tbal eftroCr 1r dcrtvd

frm r nrltlplc tut lohsrtt&s..

tmlrtrmc torrtdt /-rct tn H.dprtlsr SPc.rr to ba drprndoG

m r mdrt et geo... ffilr ir rofhsBed fs the rrnSlnr ooaflbtlng

rvldmc omclrtng 3hc catet to wbleh rtrbcllr of f, -m coatrlbuto

to nnsrll rertltum. .ttb wtdaolr lr rcvlorrd by Qeoocth (lt56t.

Qlnccrtt (19:tlf 1t55) rrfstrd r htgfur r.tc ol omvrnta of
Cd-, Y' f cl -XCX lnte ultft-rolubt nGebolttor ll tlro lcrlrgat ttrrlu

of lh{gg4l$t tbo ta r nrccptlblc ftrdnr lh|,rr he alj3rrtd. rrrld
br &n rltbr to G nhJt.d rbllltl to artslly m b th. rlr|rtai
lsrrNnrf G 3c r drrurd .btltty to rt$cllrr cb trriltbld.
rSSrllutabf. d&utly ta ltr tcalo r!!rotr. ll o(-rnt J-m hff. {suGo

Cslottlrr vrry nrh fsffi Chn tb.3 cf thr [-lrur, tb rrud
rltcrartln m 3h lmr llblt.

lrdbury t Stoh (ft60), Frtltt rlth tsr .tr.iu ol

fidqruSlcr dm$rrtrd r llnrr rrlrtlmrhtp brtm tbr rrtr o!.

rtrbcltr ol f,.rr ud ch. lrt !D50. frll rrlrrlrlrhrp ffi n Er

bcrmrr, oulurlvrly dsrtrrg. thrt ncrDoltl tr rrttlml tI



c

drrr6bfr3 th. a.fru et rerlrtrurr .ild ba..d the lrtbotr nm ct

:hr c,plal,c tbrt rt$ollr cmBrlbut.d Co tbr aarll rmbtru oelt

G. . rlagl, .rtr3. lrtrr cf $rrptlm cl Cb. tlrrettrldr nrrt rtrtrd

to b. cf n rttllftcJnt.
Amrtf 0t56), hccru, urlnj Ctr tcbchtcr.l*lrC.lr rrlq7

to lolta 3b. trrtr of d|^reprrrrco of 6( -rf, | od f-f,Cf trr ltlrr'

II.lgIIIEgf, danGrrtrd llnc relrttnhlpr brtrrc tbndian
r

c4rcltyf tcr o(- , { - , o{ . ).'rcf rsA Cb l.t.t0 (tfr ftt 5Of

tnehfm), d b.Ffa tbr rrH of $up3lil .f f-m ra l.t.ll0.

lrro of &rorftln turrrlrd |l th. crdrr f ) 5>)rt rd rrtm .t

rtscttr ls th. ordrr t )o( )) 5 r

thr !&dlrtr cf Qnrrch 0956) d r! lndbury ad ltadc
(ffO) ry oot br ntutLlf rnhulvr, r., b.fl3 brlld c dtttant

d.flnltfnr of rrrdrEcr, thry cr rt rtrlctly oqedlr. lr qpcad

rrllrr, llltrC*r tr lrrcldn ld to thr fethrl effrtr cf Il ll

!.Elg$t rDp.s tc b. strplhf by dlflcrt f*Cctr. thlr ry br r

lct f, -EI. lD *l€t clrr Sbtr rlll br r rl4lr rrtrttarhfD b.Hr

LD.!O 0d I,t.tO,

trtdfr ;rd I (ftSt), glcpr{ tbm.. tfprr r! nrlrtm Elr{r

tr.U tn ll.1$Ilgf rdrd r t dlrlffir-rmtrhf$ ndtnt-
f) |.rcldd d.tt r lrt|rnl -tlft' Go rt$olfl| il-EI.
f) A n'rt.Dou. rblr, llfil ulth rrrlrtrr to dtrtffl.

t) jrf1t.d 3rl cL t* crtot c't Cb alet, h rt Co Cb. lr3 cCaG

r! th Dof rt tb tlt.

IFErglg rr rrnilcrt tt D.G lscf |l sbrt t3 dlDlt., lr 3L



,

rulrtlt rtrrll, r grstrr drtfc of rcrtrtrnr torGd f-W thn

rcrrar bodrln nd drh. Brtlnc ad l*arrnd (196iI) twclCtgrttos

thb rmlqrr Grrrr-rltlrtga TeEttrrln larnd that thc turlrGnt rtrrler

rf l!.&f!!gf rt bolte.d {'Wfr rt r ;rertcr rrrtG ths nrrceptlblr

rGrrlrr. IEtl!1 eslElql, utth I lrrr typtsrl otoll-GlrlrGs. t?*Gttlr

rf,,wcd m dl,ffrrc;r lr ntrr of ntrbolh brCnc rolrtot cd

ruGrptlblc rEntnr. O tbcr. drtr, tb. sthofl frrofmf tr nhrll|

.Frrtlrt tn &;ifg;gg&f. th. flrrt 1r r ril-rpllflc nrlr3cr 3rrrodl

cllclnrtcd hydrccrrbol lnrlcClctdrrl pomfbly o?.rrtlsl rt th. lrrcl rt

thr lrryr rtarcb. tt* ramd, aertcflbla lor Cbr orrlcnr cEolrrtrrtlt-

5lB. rprcttu, lr gnrrrly rtrbollc. lh.rc btgoth..m Prnllll Shon of

lrtdjoe rd fr (1t5t).

tbf, thr a?rlbble drtr hd{cric Bbe .rbteocr cf et lcrrt fqrr

nsbralr by Sl:b r rprto rf brcn rrflrCr3 to tr -rcA. lhm rr

nlrted rr.pcCtrty 3r rbrrpClfr, te r:rDclh, to 3br ltrt l d tf r

3;nrgtlr.a, n.*rb.llr nrlrtcr to chtcrlnrCrd bfdr|octear. thc

b3.arnd rpFrrf Gc br Gil b rtl rD*to cf rrrlrtnC lr.ec3f . Sl

Itlftjulty ln greuflf tf. l+crtct ct ry r. ct ttr oCbr Ehdrr
b1; l.lr b thrt tftrrr t4t*f n; nt rll be *tltr ln ry o tlrclrr.

tt fhil$r cl Drvhr od lmrmd (ft6l) rb cb.t In nfy r lr rpLr'
(r.t. fgf ;ElIlEl), fr d*ra rt$iltr ct t-U lthly o br r

rrc lrrtot fr |ltrrdrfq thr tqrr ct rrlrtm. tl .rch c..lf'

rtrrltu lrrlla3 3r !frrlrtln rt r em rtrrltrG nll br 
:

prtlt$lr. Ir SL otLatr btntlef of a}13 rt$rll;; rcag nlt
prsrbly tffr. tlt Ss|rltf cl Orcr lty n1ilrrllt.
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cEltllt t.

-
fh hcsolln of (-E,8

In ltSlr Drvldc md lrrlclr foood chrt tbo rcutr ccLtt, o3

th lrcrr of f,Ct tl rr?r dccrcred tl th. crdrr Pq[>B, rltlr

abrmte rftcgtrf r.rrulrd oru r gertod of rmtbr, dcoremd ln Ch. ord.r
?

F)a) y ) J . f! rrr tortnd thrt thrt sqsrndr FrG prcfrrcottrlly rterrd
(^

tn thc rdtpor tlrma. lbr d-, t- ald d-{363n 1p13h€d r rCrrdy lenl
ts fro 4-6 nrLr, nhlle thc timrr ec3.Et of tbr F-[lcE cmtLlu.d cc

rbe rftcr M rcchr. (L rltbdrml of f,Ct fro th dtet, lrnlr old-,
(^

t-, rnd d-Ef, fill 3o lm rlthll 3 rrrkr, nhllr 3bc p-13sr ulr fCtll
drtactrbh rfta l[ rrhr. 6'vicrrlf, ril nbatn nr cltnLnrttng th.

ct., f -, rnd d -trnrr 1l pnfarcr to thr p-1a6r. tlntlrr rrnrltr
rro obtelnrd rlth dcgt.

Qprocrth (1954) cbo.Ftd th. osnrrrtm of d-rcE od d- d
f
d .f,Gf, (1tt5) trrto tchrchtr-fortftrl,!-Eltrtlvr rt.bclltcr ln ll.dcrtlcr,

(^
ltr. rrt.f of mvcrrrta nro g)a))) (1tt6).

lbr ur of l4c bb.lrd o(-, F-, [-, uJ Jlm Orrftur:r rd
fItldror 1t56) rod t6Ct fs.ffod o(-, {-, rd J-Eu OEdhrt rd

ftndrn, tttT) deoltrttrd lor tb ltnt ttr tb conrrrlm et ffit
f.nn lntc rrtu-rcLubh rtjolltlr. Xrc$clln ol tb. !f,o od

f -tmrr rrallSrd tr tho rrhrr of 4-! l. r1rtrv. of cbtortdr lo 9rr

nb. Ea thrt o! tb f,-a.-r by th. rrlrrre ct !-{l g. r1nlv. of

Ghfo'rtd. tc trr rlr, l.tu ol rolStlbrCta {rcrrrnd fr tho ordrr
c

ot ) tr > d > p. tbr nle.r. ol m-bt fr.l mtr cf ehlortdr prt

nlccnh arltrrt. tlr ctrtcr of r n*rr rt rtSollto Gotrr|rfl3

Ittlrut flEcf ol cblald..
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f&h rrf,rracl c. 3b. rrlrtlvr ttc.. ol rluDllllrtlc of ttr
brrr, 3br arrltr ct frrftnry nd ltndn, d ol Qrmetb 11rl3

rflp.rr tc b. fnl;rSlbh. lftfr Chtr csrtd be er tc r dtftcu |l
trobfgm. ttl frbrh3c-DrDrt:tn orry rrrd b7 encctf (ltt{, l|tt}
lr nDtrct 3o fsrrllrull tt .,tbtr ccpmft, !! fr pcrlDh il.3
lr3.trdtttrr tr tt Gd.ftr cf, -El ctU htrrlrr rltb .rqtt
!G th. prrd Gillnld.

IE e$rt d ftrrdo (ltttf f9to, erbfctd Cmr ld IOf

rtbal Grrctr of Lrd y -fcr ru tl4c] o( .noail.t ela;1gl3f
t 3n dlmrffr3l cb*qf*hf. llrrn r1al;1jtfv. rpotr r6t t35t
lr rrb {Btfo, 3hr ;rtt.tr d dtrtrLtuClc lor rrb l-ffi b.feS rrt
rld.Lrs. tLGtrrftnrtb b.brfflr nnCrrtef llGlty for ! prlrr rf
rtrbfttrr,

ttr pr*lcttil rt lartfcrl r3$rlltrr lBr r prtr rf *clc
|rrrr ruttrrtl f:hrt tbr dlflrner tr rrrrrJ bf m3|rrGf.n. Dl.
ryctrd 3L fd.r ttr3 d.tfdrcblcrlnrttl tr n l*rfref prrC .t rh.

rtrEollr ct mf.

frr0nry d |3nar (fttt) rrblcGd Htrr'-rol$lr rtrbrtltr
cc [rc]*- -r Ltrt] f .ur tc rllrltn b.arctntr, an smfir t!
frofr3|ll rd ilrsf#rt by llbtta lrftrfr tlr dr lrrrlr allfht-
3llc$rh. Itr frf*lfrr rl st et rh f.fr h t$lr ttl,l.
tdFlrr.l., , - , , ,

f rl rrre rrrtrr Ftdrltrr
o(Y

lrl'
l rt'
trl'
!r*-
!rh

!ortl
t rtl

t
2tl-lt

I
t

tt
Irs

)
!rl

2

IT
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Th. arthorr polntrd out Ehrt hydrclyrtr to the thtophcrel tt r
rtrp ln thr rtrndrtd urry for nrcrpturlc rctdr (Frrks .nd tftlllue,
1951), tnd ruggotrd thrt rubrtltutton of onc of BhG chlorlnct of thr

Ef, by Ch. rulphur of r Chlol ru tsvolvrd. Thr ldrattty of Chr thlol

rrr tratrtlvrly proporad u brtng glutrthtonr, rhtch, tr ln tht drhydro-

ehlorlnrttoo of DDT 30 DU (Etrtlbtrrg, f,rrrar rnd Dborcftrld, 1954), utr

fouad to bs emrntlrl to tb. & v,flrq utrbolla of X -SH.

Thlr proporftlon rrr fupportcd by thr ffndfq (Clrrh, Bltohcock

.nd htth, 1966) th.t thr urjor rtrbolltr of [UcJ f, -Hcu tn E.3]gggg&,

url ehrotogrrphlarlly rnd rlcotrophorrclotlly tdrntterl tn brhrvlarr to

ruthcntlc 9- (2.4-dlchlorophcayl) glutrthlooc. 81il rnd Grovcr (f965) fulod

thrt f, -PCCH rnd o( -tottrrohloroayolohoxrno fotud nlnhydrls-polltlvc

mtrbolttcr ln vttro, r t.rotlo for rhtah G8f, rrr crrontlrl. Gmrrnc

ltmlf dl.d rct rpp.rt to foru ruah r omJut t.. IE llvc rrtf dotrd rtth

f, -ECH end tr -PCGT oe urlnrry mtrbolLtr rm fosnd to br chrmrSogrrpb-

lcrlly rnC rprcCrorooplcrtly ldcotl,crl rlth lr4-dtohlorophonyfurcrpturtc

rold (Grwrr & 8til, 196t). lho ntor ntrbolLtrr rrao tr3r5- od

2,4,5-trtchlo'roplrool, paGrcnC lt rulphrtr, 3ltrourotfu, rod frlr phenoh.

Orwrr rnd 31or augE$trd thrt Bherr oopouodr oqrld bc r.fpm.tblc lor

.fl of thc rrdlorotlrr rgott locrted obnrtogrehtcrlly by lrrdbury

od Btudrn (1957, 1t60) chou$ thur ruthsn tound hm tlro 27 ol

utrboltto rlublr la orgmle rolvrntt uarld rrcrut lEto rlhrllar,
rolstton, &d ello thrt trotopr dtlutlm tor 2r4rS-trlchlorephcnel ls
rlA 'l

L-'CJo(-EE-domd ll.dmrttsr trrt orgrCtw rrulCr (lrrdbuty rnd

tBodra, 1r5E).

thr ftndlngr of Cohrn rad &tth (ft64) rlr cf, rn lnctrmt hcrl.
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thmr rrthm lord thrC, nhm tmubrt.d ttltb locort frrou, g-(g-slCac-

pbrryl)gluCrthln w drfrrdcd to th. nrbrttCntcd cyrtehr, ed

rrcegturla rtd, g-nltreDnrofs sU, d u nntdatltlcd n*,ly-13tatc

coqnrot. Arttfrstr erch u tb lert tro ntlf,.d &ilrrr corld nlt
cottrlbutr to thc l"rrgr Erb.r of rtrbolttrr tflnd by Drrdbury ld
tCado (ftt7r tt60).

lbtrc r.-. Co br r rrtrd rprahr dlflerrul hlre. In vcrcrbrltce,

tbr rrter pnduotr of rt$olllr rppcrr to be thr trlchlorophoeb ud
drrlvrtltnl th.t ot, Judorfr hrt td fllll.E (ft55) rh*rd tb.3

lrtr4-trlehlorcbrnrs urr ct.bofbcd to 2rlrl- -d lr4r5-trtchtorophmot,

plrn r reltr mt (0.11) of th. trlchlorophtrylnrcrpcurlc rel,l. It r..
rtrlltrt.d th.t ctdrttc to tbc lr2-dttyrdrro4r-lr2-dthydro-!r416- trlchluro-

berrorrr, &d debylnctil te tb phnolr rrr lnrfrrd. Ibcrg! lbodrrra,

Drvtdor rat 65- (fti!) tqtad thrC o( -trEE rfifnburrd to r$bttr ilrc
mtt r trrer ct tlEt, od nm of thr phrull, tb rvldcr of Orwrc rnd

tbr (ft6I) rttally n4jtrtc 3h.t la retr, lt lrrt, tb rrtc prthry

ll Ef, rtrbcllr lrrlyrr |ntctrl d*tdrchlcrhrGtil to tb. ttE|, rlth

ubmgurnt clirttn to tbG !h.n l.
fte nhcft rf eo{u3+loE cl G[ rlth f,-Ef,, rbl'eh ry,?.sr Co

be r rJcr F*ffi tr tnrrctr, nd rt lrrC | ruggortlnj cr b utrbrrtrr,
fr rt Dtrrfit $rcun, Clcrc b.t4 rn Gntailrrrlt r. to thf rch o!

f, -ICCU ln thr dtrrlrSln rt ltr Drrc cqnaJ,

ttrtdurg d brtu (lt56), a8Ject.d rbh rutrcrt !"qc.t|cr
dil.d rlth f,-ff to Chr lrhlht6-EEt tch F6pelr., oil rbmt tbrS .t
or hnrr rfttr d.rfr8 ry b f0f cl the $reilr{ -o. hrj bro Gmrrc.i
tc r tr'rr rbfcb lrr l-cbloro-tr4-dtaltnborc (Cn). ttl rtrthr



t:r

lutrrpreted thb tc Errr thrt thn prlnry nt&clf,te rer pfCCU.

rhlch rr| lrtrr emrnrted late tehrebt.r-brinrtctn-flgrtlrr nt$olltcl.

Emvrr, lrr&ury rnd lBofu (f95E) dsnrtrr3cd, by rrnr of rn

trotote-dtlutlo trshnttu., th.t rC r cl- dtd thr rnot cf y-1pl0f,

rcsrnletrd rrcnd !f of tba fOtl f -n0f, .ebfrtrrrd to !.49!!*&!.
thb rrrutt %t sstrflrrd by trtd3o (tt5t) for brth Y'- sd 5-lrarr.

It rrr fornd theC rt trot thror ccaoundr hrd brlo forrd rhtch nuld

Itvu dlnltrechlcEob.nm en betnf rubtcttd to gbc &bcchter-&tartrla

PSOGOS|,

r) rccf,

2) An rctd-bblle frrtloa *tch ylotdr chlorodlnttrobrarca. on

tre.mt by thr lchochtrr-brartrln prc.rr fra rhlch alno

het born atctcd.

3) A rrtcr-telubh ntrbolltr Stch glwr CIf,l 6 trormt by Chr

full tcbcchtrr-brorCgls procrr.,

Tncm cf frr chlor$orrsr f,r. rtrc dctrstcd.

l\rrther, lrtd3r rd Cc (1959) rhmd tbt tntcctlm of flhr

rtth t' -tgcr ?rter to trcrtrat uttb Llac] f .trr docr rt led tc r
lulll'rr' cf rrdtomtlur f-t0l.

thrr qalru3r dr ert ilr ccglurlrrty tbC Y-llCCI tr ul3

I lrtrrrrdlrtr tl tht rtrboltn ol f -8. It rtll br rrn lrtrr tbrt

thr lECIrr m ntscffr{ uh trrt r thr rn tbr pcrnG cqnrndr.

If thy urr hc.rrdtacrr t! tb rtrboll€r o! ;h. nEf,'1, ch.f uqltl roG

tr rrfacrd Go -sn1.3.. lb. rrOnfly aclnrln qrrlnt cl
lrldfrr od Cu Ottt) docl lot 3rh teto ncent thr rrlrtlvr rrtc of
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p.nltartto, Ed Cho rolubtltty ta tb. tllnru of tr-Ef, d I-lrBC[.

If Chc totrl cccotrr3lea of thc f-rcCn b th. ovlrcat el Ch.

ooryr lrrFnrlbh tot ttr furthrr degrrdrtlc 1r rury rrsb lmr th3
ab |,., tben tbrrc mld br m rcrnlrtlon cf ldctld /-fCC.

&trvrr, thrtr .rpftlrntr dc rhar, qultc enclnrtvrly, tbt cnlt ac
ol thc tchrchger-brarcctD-po.lttvr ut&olttcr obrrrrrd by ttrr$ur3
ad hrrur (f956) ol hrpr bm -FlCCf. It ccsld bc ufrd Chrt

cnpflDilr ruch u f (pratrhlcrocyctobrryl)glutrthlonc, cr t-(trtcbtoro-
cyclchnrdhoyf)ftotrthtme, rlght be spocc.d to tlrr Cm tn Eh.

fchrcht.r-hut b nreclo. It hrr bmn fqrnd (Clrr}, f,ltchcoch ud

Itth, lt66) tbt th. g -(dtehlorogbrayl)glutrthlonr do not 31vr rtrc

Co Cil!.
In rpttc of thr doubt crrt oo thr oonelurlsar drrrn by 3Crrnburg

od lrrrnr (f9t6)r Drt r'rc.oc prbllcettcr brva brcn brrcd on 6
rrpttcl.t crrtryttm of thrtr ccrnsto.f.. Il tlt, Ehilth I-Ef rnd

il-l0Cl gln rtr tc thr r{rrt ntrbottc l6drpro&8tr, r car|rl

relettnnrhtf brr bro dmrtn3.d bthrl cbt tre rr3r cf, drtr. lrltltr
b. tt b.6 d-nrCrttrd thrt d-31 {nt net ltr.ll heur onr of tt
shlotlrt rubttltucd by thr nlptydryl cl €fB.

I rlrtlrr rtr3r cf ccfrrla ulrtr u cc tbe rrGup rt tl. rnryr
cr3rttrlnt th. roetqrtlil ol 3tutrtbt.r rlth d-rcC! od (tf dtnct

ocafuptlfi drl, tl tnt, rcurr) rtth d'-EI. elrrr rnd ffr (1S5)

clrlr tl* tb fltltrthlr t-ayltrortarrr rl rrtr, rflch GnJnfC.r

lr4-dlebl;tnttrobornr rlth el[, tr th rrr r. tb.t couplfrf d-fCCn

Co Glf, I tbr frorrnt Cbrc 3br rrtle rf tb rstlvlttm of tb.tr
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Pr.Frrtlm tnrd tbr ao a&rfrtc dfd rt chr3r thrurjl mrrl |rl,-
fterttm lCrgl. ItJt rlro Rrport, harnr, thrt .!r'n rt O.t t. th. f,-ECn
dorr not l.*lbtG thr Gtlvlcy of tb pr'rprrrtLoa tf,rr& th dlchlornttro-
btutL.

bbtd. rnf Dtb (l,t6tr) hryr lrclrtd r Srphrdc fr*tln cf r {lllr
diltlsr prcirrrtfoo uhtch crtrltrt tbr dqrrdrttn ef lrlr3r4-trtrrshlcrc-
lr2rlr4-llGtrhydrcrphGhrlm, 5-DeCl , ff-tGf,, d-t!, df-15f ril f,-fCf.

ft nrbrtrrttf rn flvo |l drgsrrrhs ordrr of rr*tlvtty tamdr th.

F.p.il3|,oo. m b r Dqrrrg' sotrtrr, ttrt tt b Dt D.r drtrcrtn{
rfirthm, la tft, CfE cortrryrtr tst fe'tud. l chrltr tn Gb. lottrlGy cf thr

trcPu.ctil tmdr thr dLttrrloc aSrtrrt.r e .tlft| art|rfcr thrr rbm rrr
r drr cf Gryr.. Vrrtrtlmr la tbr rrttc of tb rtlvttlu ct paep1rtttfit

rdr rC dlffra.ot rtr3rr of thr llfr cycle rupport thb (Iftl,ir od hh,
ft65b). It th. rrt nst tt uo obrrvrd ch.3 th.;rrpcrttc lort dtffrrnt
mtrtf of ettvlty tanlsd. c[ -Ef, od f,-Eil uhrr lngd th'rn$ tro
dltttrert ln-r*chrf. colnr. Ibc sthom ccocludrd th.c tbrr nr rt hlt
thsll csyrr ll th. grcpcetln rlrl dtlhrlry rgctllcttt$ tcr thx h
l$ltrrtcr. lc dc.. ttr r{urlff vrltd, bnrrrr to porhrlrtr orty tn
mftrr, dS eqlrtr rprctftctty, rbtch cr acrmna co dlllrlrt dnrf
G th. Eo cctnr. tlr3lrl ler rtlvl.ty tr nt r ford crttrrtn b't
prarfr3hj cb Ebtoo. of r ru rrRtc rprolr. hrrr, ti. oth.r

auee lor r rrtt$llclGy of rlrfrr rr gttr rGrc|' + th|r rntlrtt-
rrlll r&r Cb ccrpt rt Itr c rf thr btrf thr gllsrrrtrrn.

It nll n br {DstFlrtr Co rntr Ch ttm flrS1tllrr trlrfirr5ar;';r
lntrr u tG rrr- Shrt tb reryrr tsnha h 3b rtscllr ct :ir tlrr

-l ttEEItr nrt tr rt tttr tnarl.
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cf,ltltl,4.

-
th. Glugrthtu Trnrforrt.r

tt drtqtortton of fotrfgn ccaouofi .r tho rtkylrtrd

!-Hrtyl.cyrtrtnm hrr brro tnm fot rrry trrr. (flnm rd Dralrt,

lS?tt Jrffi U79). lor rr ttr, lt hrl bra Dortulrted thrt cen

u.f Cha rfrrr'e. cf thr Gyrt tn nbty of thmo racrgtrrrlc tctdl. lbr

&lltrtrrtln cf rly feml3n cqouot Eretod r. rr3rpturl: rctdr

rrrr oDrrnrld to bc foltqld' ln reelr, bt r drprrla of tbr body

hrllr et Gtl, Fctl.alsly ll tb llwr Orfrrnlrrr t$t4; trr3c,

It10; llrt rnd hlhn, 1t5l; lrracr, Jru d nood, 195t). trryr

ttoklln od Jor (f9l9r) lotlrd thrt .9-(p-ehlortbraryl)Ottr uo forrd

ln rrt 1[rrr frc p-ohlmobcnryl ehlortdo. lblt s.. Gmrrrt.d to ths

Gt!3.1.n drrlvrtlvr bt ltnr rllem rnd brrjrcrtrr, od by 3lutrChlcu.
locGh, totld rd tlrr (1t6f) dmtrrtd thr cqlrtc paec.rr

ta retr. !-lcrtyl-$(2-chloro-4-attrophoyl)-t-cyltrln rrr torlad tc br

lord frn 3r4-dhhloraltmbronar ts thre rtqt, rrch cf rblnh cald

bt donr3rrcrd lg vttro (rer l1l. f,T.l).

fh. tlrrt rtrp ortrlynd sht emju;rtla of gtutrthtfl -d
3 rt-ll,chlorcltrubrcnr te flvr l- (I-cllos!.+.altrophyt) ftrtrgtLmo

lb rcd rtll ortrltrra bt I h,l{ary nfu*r, |l€tyra tb.

rmtl rt :b flfyf af gtrfryl nrldm t fln th. rilfsttrtrd

ctfc.hr. ls oqlrf rf b Lt[h.d.

th. thha lCrp, crtrlym{ bl ltvrr bojrarto, rsrtylrtrt Ci.

3trc.[il, 3lvtrj cbr rniootulr *[d. tbb lo|s nt |'s to rsc

lr grfrr tfrr Orrt li Jrr, lttt).
Ib cryr crtrltrl$ th lhrt rtr;r Sfll brr ttnr beo
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lrrrd jlutlthlc t3rr;lCrrnrhren, lr et Ch Cypr rtth ritch n .rr
prlrlprlly cccen a. tblc oCtrr dtrtt*c orlrr b.m rtnca bs
dlrovrrra, tlm r11l be dlrcsrrd ll nrr drCrtl brlc.
1) tb eryltrarfrtrrer-

tbr vrrtrbrrS. cryr, Cb flnt te bf rtuaLdr blr b.s fiord to

be rpctfl,c tcr glutrrblil, ht ulcl e r{dr trp ol rrlrtle r6rtrrt r.
lbilc lnctud. tr4-dlcbtoztrttrrbrnrc (lcrt't, lotfrad Gd lfr., lttl),
vrrtonr polychloroltreibmmr (rhrrc th dcrc grarp lr nplrad by

ro!! !-drrturttru) (lrrtr qrb., Jnr rad tlorprr t9tlg lrttr, Jre
nd thorfr lttt3 lrttr, ttrry. Jnr rd thorpt, lt57)g 4.ettrottrldlr-
l-o*ldo ral l.nftrolpfDffsrf-6raf,dr (Al terld, Iotfd Ed fllltr,
ft6t), pbmoltrtr$sehtfirtclrdtrul''Flmtc tcld (1.8.1.) (&ovrr rd
tfD, lttt1, Ei lrl-efo(f-lrlrtr4-trtnhtdruftth.ln (lotl.d ra
nlllfr, lt6l3 lcocb,lottrd Ed rttlfrr [90]).

tb rnryr bl r bred pi opttn (tl t.J-!.0) (locbr totf"oa Ga

Illlln, lt6l) rd b rrartttvr to or|rltG rclrrrtr Oorfaf rd flllltr,
ftet)f hrt lr rtrbh to dhttrll.

lb lmrt$rrtr Erlr lr rprctllc lor Gll nl crJnpcll r rlrlhr
rrlr o! rrc3ls .$rtstcrr (CohE, tnrbrrt rnd llthr ft64), th.

cftr rtt rrt to lr nrrl rCrbh Ch.r tLC ol rrtSsrSf. tarulr
er;nfc rolrrtr, d fr rtrltr tnnt afrffb. ltr ottlr p[ tt
ill rd frrr-fnrD .utrr rtth tr4-aLhlonlSrcbnm st 2r+-dtrlSre-

ollqubrlrm u dcsrt |r 8.! (Ctet, Sf ra 5tt, 196?).

tbr nlcstrr rlf[3 ol cb locrt -Dnr, rt Crtalr{ r
I;lrda e-lmf ft dfrs 6tr0(Xl.
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nSrtntrr peerlr rn rffnttc rrsa.. tlfr cart. w dobt o tb.
clrlr of &ovrr cad Stn (f9t5) thrt th. rrtttrrnrfrrrr cmJugttrj

thr tlGfJrt. It rlro..{D poerf.bl. il thlr brrtr th.t lr2r3r4-t trr-
chtoro-lr 2 rtr4-c.cs.lildroorghthrtonr (Lhf.dr d Hr, 1965r) ff
rtrbolfr.d by the rryttrrrfcror, by rnrtogy rlth lr8,rpo{f -Lr2r3r4-

trtrrbydroarphthrhr. nhlh tlr rcu rrd rcil bilrr .rrr rG.blfrrd
by tm dtfferat trtn.
2, Gtutrthlor $-rporytresf fcrue r -

Ihl.. .nstn crtelynr the cooJugr3loa of r yrrt ty of rllptrtlc rad

rra.tf,c cporLd;r rtth GSt (Soyland .arl lltlltr, 1,965). .&, vlvo, tba

rportder tEo prcduccd frol coryourds rfiteh do rt thcsel.ver conlugrte

ulcb G8!f by e dcrornrl oatdhtng ryete-n rrlrrtrtng mhculrr olryrgra

rnd rrducrd ElDf. &rch cmeouElr trtudo rryttb.lcur lfidthydro-
orptChehn (fctf.d d ttlr, ltil), pheanthnr (toytrd ma 3hr,
lt62g 8fr, lt6t), bnrutltrrc.n (lotl.d at 8fr, t964), 1na porrtbly

chlorobcntc (Gurur ed itth, f96O). tlcy of cbr G8l cotu3rto tn

tttr gfoup, ead thrlr drrtrntlvcrl Eo rcld-lSlh. tor cryh,

t-rcrty 1 -l- (2 -$dtrory- 1, t-d thydrc- f -orphthy I ) -r"-"trG. tm y h ldr cc

rcldtflceSlo! th. g-(l-nrF&Chlt)rtrrtCurfc rctd, rlth rlrcr rouatr of,

uft3hrhnr rod of l- nd 2-lepbthcl. It b trrFttq to tpccuhte 6
tL porrtbtltty ef tncb r paercrpurlc retd b.frg Gh. .cld-hbtlr

Fa.curtor ol clfcoD.rrm. drrtn{ trrr f,-ttrrdorrd !.ail..Glca
(!rfdfo, lttt).

ttll ilrtr hu oll brm lmttntrd
of tl&ay rrd llvtr holmtm lrl rrt J
lt65).

rc fc fr tb arp.tlrtat
trrrr: (lcyfrrd 0a ntlltr,

Cf,, 0aft crtr tr rprctttc racdr L. rt$h tcrdr
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dlrlyrlr. trporure to pt vrlucr brlc 5.0 drttroyr ltr *tlvlty,
the optlun pf, rtth 2r3-cpoxypropytphqyl ethcr !t aubltratc lt pE 6.5.

3) Clutrthtorr 8-rlkyltrrnrfcr.for-

fitlr aEJrm ertrlytar Ln vcrtabrrtcr the contugatlon of e nudcr

of rlkyl hrlldor rtttr Og (lrry end Jcrr ltt83 Grenby and Torng,

t9609 Jocr, 19611 Boylend atd flllts, lt65; eod Johron, i463,

1966). & v{tro knorn rubrtrrtef tae ludr cthyl brmtds Gd chtorldr,

nthyl ohlortdcr &d todonetls tcld. n|.8Dcr lroologum do not rppcrr

to rGrst !g vltrq, though lrey ad .!osr (1958) cleln thrt elh,yl hrltdor

of up tc rlght crrtm rt6r ln eJrrtn loglh .nr co,aJugrt.d !g I!gg.
th6 ffisyil tr unrtrblc torrrde rcGtolre, but te ftrblG tovrrdr

cthenol rt coaGtntrattonr of up to 251. It tr drnrtured by dlelyrtr

rtrlnrt uetcr, but Bot rgrtnrt 21 eodtun chtorldc roluttoo, ThG optlmrn

pH for thc nt and rheap ltvor Gnr5nna tr bet$e.n pH 8.0 rDd 8.5.

4) Glutlthlma !-alkenyltroeferesf ! -

Boyhnd rnd Chcneard (ft66) obronrcd I fqrrth typc

rhlch 6E ie rddcd to sr rctlvetrd doublc bmd ryrtco.

toturlr f,or rethn rubrtrrtor 1r i-Ctr . CntJ rbsrc l' .

t r [O3r GuO, or COOIL. fha cnt]u Lr rmcffcotrd by hre

& oPthr pB ol 8,0,

It lr tqttnt to thlnl thc 3h[. qE alght br ropoartblc

lor cmlqrttag chr !ffif1, glvtaj u !{cntrhl,orocyctehryt)glutrthtonr.
tlr rlatrm.rylthdratng rffret of mtlhbarlng chlo,rlner ntght bt

rufftrtrat to rattvetc 3hr dor$la boad b thr r*tmt rrquhrd by thlr
tn$tDr.

of actlvlty

A generrl

B or OffFt,

dtelyrll md

ln
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l tourth rlryr thrt rl1hc t ll lato thlr srtcgory tr EI
drhydrochlorlnur (ttrtlburg, rrrrar .Dd lScrrfkld , L95F'; ttphr

rnd brrar, l9Strrb). thlt lur n Srotutr rtqutrmt for G8E.

Althryh thrrr lr ao rvldrncr for 13, tt ..c porlblc th.t tht

r.rttc ntght procrcd vtr tb. Gotuttm of r trrorltoay conjugrtr,

tollond by rllrbrtloa of G8f,. thcn rec to b. m othor plurl,blr

rrgtortton tor tbr rlgld rrqutrcot for Olt, thoutb th fact thrt
glutrylcyrtrtn tdrlbltr, rnd cyrtrtnylglyctn *tlvrtrr - thlr

rcrcttoa ecpllclttl thb rlryh plchlrc.

tCcroDur3 od Imrar (1t56) chb Chrt thlr Gtqtr doo eot

drhydrochlorlarCr U -tf,. fuhldr rnd 35h (1965e) hmvcr, clrb thrt

thetr U -El-rolrrblltstng prGprtrttoo rtll doblrochlorlnrtr Ddl, md

th.c tb rrrbrtrrtcr rrc nrtully tnhtbttoty. It tr qgttr poutbh thrt
dlfforot Grtrr .n trolvrd.

lfildr rnd Dthfr harrfly
Grlrr n3$oltrtq th. EEf r od

pr.Frr tlm cootrloa rl cnttr, or

tCGtrtrrhfch clmct. tt TiRrot,
b. porttlvrly td.otttlrd rlth ry of thm. dLmurd grrvtourly. th.
opclrr pl tcrrdr rll. trer lr Sot pl f. lhr rlrculrr nl;ht of

3b. fr*tlon lr rbalt 5tr(ffi rr drtrrrlnd n lrphrdrr g-tlXl.
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GFAgrrr,- 5

lht Llmtler of Glutrthtons l-Aryltrrnafrrrq

Ar w111 hrvc bcrn rcm tn thr tntroduotton, the mryut lnsolvod

ln thc oonJugrtton rcrettoa &rrlng thr rtrbotla of thc EHrl rnd DCGHTT

Gtr tf not ldtnttcrl rtth tho rryltrrnrfcrrf.f prcbrbly v.ry elollrr to

It, hrving srnlltr rpcclflcLtl,cr, pB optlnr, cluttm ohrrretcrtttlor, rnd

rcnrltlvlty to tnhlbl.tlar by the rutptrmphthrlelnr. In vlcy of thl,r,

th. rryltrrnrfcruc, bclng th. Eot redtly nrrlhble, rnd tho mct

crrtly rtudtod of ths glutrthtooa trrnrfcr.rcr, lr trftrn hrrc il r udrl.

trm tt, rtt oa pf,ck otrt fcr3unr wblch uy providr I nrnr sf ooqertng

proportter of ttrr dtffcrent Garynif , or vtrleh ney cryport thr tdra of

only onr sn4tc brtng tnvolvcd. A1ro, ln vtrr of 3hc tlnller behcrrtarr

of thr rnryur terrrdr th. rulphoaphthrloln tnhtbtCorr, lt nry be

porrtble, by rtudylDg th. nrture of tha lnhlbltloo ln tho eryltrotfrruo
mdrl, Eo drrlgn rn lntrlbtCor thrt rould ct rl rn .tfrotlvc tyurgtrt
tot f,-ECH.

A.

Itsrrirh & tbtbodr

l3lttn3 potntr .r. uaoorrrottd.

E*E!E!'I'
l'€hloro-tr4-dlnltrobennrr (CilE) ru prrpg.d by tht rotlm of r
50/lO (v/v) rircure of t\ntng alcrlo .Gtd Jd frntq slpturtc rld oa

chlorobonrin . ttrr pruduotr $cr7rtrllllrd frm ethol, hd D.p. sO.fo.

(!.D.E.) l-nltre-t rA-dlchlotobornc (DOn) | r.cr7r crlltrd lrr
rthanalr D.p. 43o.
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(Ghrfcrl trocnt lrDom3crlc, U.l,L) trlr6-lllrltro,bru-
rrphlc rold, r,fo a9c sa

lr4-D|ll.trobnerut*mlc rltr scrtrtrlltrl rr th bctr
lrl3, lopr cf tb tt . rcld l0to.

2r{-Dllttrfucarl1fmrfir f,. fnpcra bl 3h Ftlr of tl,
n ah rrlphmf,a sU, lelln{ Df nrctlm rlSl rf. rlut|ra (rp. lfo

O.tl) cf ttr rraelSlg cf,brfdr, ttr prodrct rr r*ryrcrfUsd ttil
rtbcll lopr 1540.

trcryl cllorldr nr pnpsld bf thr fslto cI ItG\ o gyrtltr
plcnrtr. tb psoegt n| drd rltt tr3rr nd srryrtrllltd lrt
.3bnl, lle Eilo.

DfrE a ltutrtbln (Ittr) l.f. lgoo (drcq.).

kctrt ln bydroahhr- (flF) lopr ltto (lnq.).

t$l}ltonr-r-r--

fhol rfa (Ib.l.) Ofclrrlpb#thrhrl)
IEo?hDl bls O.t.l.) (3rI'; lir|" -tlGrrbmtbhrhtilDhttrbb)
Fo*ftrul bfn (l.t.l.) (!rt' dtlrrtbrfstlhrffttrbfr) i

I-rrrcl, fsrplr O.G.l.) (!;!" -dthccnrclrllbstb.fr|l)
lr*6rol 5rrc O.C.C.) (!.!", frl".3rtr*trtrrcfrfSbgttttrh|r)
Gfcroebonl rrd (G.t.L) (!;!" {rAforophofrUlrrftbrbfr}
il. (tcftrtrSrqlcLhfdfanf$rlc *ilr aftoalr rrl3) ,

!rt", l|t"btr-ril?bfrltf.t.fD Glfl).
,attnlrl , !r! lrrlr$rqlnftfaf.lrlr rtlrl rtrt (filt)

lrlr-t rt, l, lLtrtrdrntllrcucrb
trt-alchlcrtlnsmfr

,, l,

l, l-f l -trdo-l r |.d frtff I flscrrm lr
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Dr bqt I - C r !, 0 r t-3rtrdlstu-I ; ail rt'-wltrrlrnflsorrs.|r.
thr Scvr n3r S3efd o cnnhl l,ralsrSorr rni rror rt

aDJ*trt to tbrth.r norff|lrcln.
Dfrrrtrylls tcLlrr-

t:clalc, 3luCctc, plrltc, rdlDle, arlrrlc, rrbrlc, trantk,
trCrrlonllolc, d tlrfrts rctdr rrf htdtt dflCf,l bt ttr IUoN

Cfrrfrcf Dlvlrlm, D.l. I.L
tl fclfc|.rg trl crtttrl lqrtmr-
lrre 3.dtsfehn|c ctl
tf^ofrD& rctd (tr4{1l(tp-tapltiol-l-tuflh|c *t|}, }pr l50e.

l r t-Dlrtc$toprota-l-ol O.A.L. )

Itlcrr-a-

pl 8-10 rtl2or&f 0.tX ll pyrop@rtt
O.lt |n pforphrt

o.lr b ll+.
rtr H l'!rcona'nr
pf f.6 lff.cftGn

Urlrr oSlrrrlrl lptltfrt, rll .rpclntr rat ctr|rf qrt rt

tI l.!, d rt !7cG.

l-

L.hr tclcr ol nfl G};gI ailrtLrr',ri 1rr.. 1rrtr

G4;flfgf fgfqafcr) Ef prnrnf. hjrirr (prrfred |l o 
i

il1.$.1. rrrrfrd D[r|rs) ol rllt flls, c of lla lirtcr et

$.SEGIH,, tr l 3rl nt1LG rl rltrr nar rp r3 lOrOOql !c 
l

to rlrr. tt Oo.
\lfr tfrru,trt rrr Foulla l*e tO roln cf rcrln'r

i

l3 -l!o, GL. trutrtr u tllrrrf olt I tllr pl d fird rt lo rt
0,t r. t3.

tb frrr-frf tdc rrr urra fr qcLISr cccrfif gfr



et

oenJugrtlm of both CIS rd m. S.re Gil rrl utrd, r ttrl, oryr
rolutloa contrtltnj t nt. of, rcctca padrr pc rl. of buffrr rrr urd,
dd for DCD, 20 ng. 1nr d.

Tb ffy por{c urr urd ooly rtth Cn, !a tbr rteel roluttor

crCrlncd 2O pt. ptr rl.
fhrp lttur hm3rcrtcr-

A $rcp llvrr nrr beryhG ftil e butahtr o tbo dry fcllclng
rlat3btrr (lrcehty rlrryfcrmf rbrq dtd mt hlvf rttntftootLy htghrr

hvrh of ruyr). torttc nan mfnlld rtSh rn .{prl rr[bt of

buffcr, pt 8.!r od erllulg drDrlr rrrd tC f50Q3 fcr l0 rtnrtrr rt
01. ft fil urr rdlrrtrd 30 tr protrtn r.. radfnt.d .c f0r0fitg fc 30

th. rt Oo, od tfrc pf, of thr rrrp.rnrtrnG t.hn blh to E.3. fts clcrr
ttd rlutl.o ucr dtlutrd ilotytold for ur rr . .tcGL rclutla, ftr
qcrtmtr urlaj em u nrbotrttl.

If th. Dd patptBr3lr rrro Dt pcr6crnd, nrdtryr t*.o belc

Df, 5 nuld bG cb.nrnd by prcc.ln Fslpltdl,s, lhlr ru mt rltntllcat
*a th. tarct rctna gdan rrr. ulld.

lbr rttqrt-
DrDOdfry sDo! th. cy;. of eafmc b.l.r; prlrrd, dlffrrot

porrdrc rrar rqdrrrd. tir rtbrl'r.. brlrrllt tlrt ef trth !g lL.
(t?01).

f, Dttrrrfntlt rt hOI ala frflf t-
A trr*urtta rtrtr rrf urld. fra t1*, ertrhil, tl r llnrf

nhre of t nl., 0,05 rl. of gyr rtll nluCl,l, d m cr F[ to

tftrf eoocrcrrtlor rt O.l t r 0.7t ll, qrettntl, .dd.d la O.Ot rl,
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rt rtlol. ttr tr*tlm ryrto Gstdsd G|n to Chr rcqtrlnd cnootslrla
(ddcC fn frn 0,Ol 3o 0.1 rl. of butfrr rt thr rqutrrd pf,), bhlbtrcr
(lt ured) to 3hr rrqrrlrrd GmcotrrBlo (.dd.d ln buffcrrfrn O.Ol Go O,l

ll.), 0.05 ll. of rtoct, crtu relutlon, r[a fll or DCF to ffnrl
ccotrrtlonr ct 0.1 n or O.75 Il3 fh.f volrr t rl. lrr3atr nrc
dd.d lE thr orirr glvm.

frrrr CE rrr tbr nbrtrrtr, rr*ttor rnlocltLr trr. ncrrnd
dlrcctly oa r rsordlng rpoccsopbotilt.r for tbr tl,nt dnrtr of tht
r.rGtl'a ttr bt nrrurlng tbo lncsorr ln optLrrl danlty rt !44 ry.
dur to Eh. forlrrttn of t-(2.4-dlnttrcphmyl)gtutdhbor. Gornctt6.
nrc rd. fior tb fpeatrcur rcrtlffi, rAlch 1r srgatltcac dcvG ptr 6.j.

lfrffr Efl ru th. nrbrtretr, eptlcrt &rrl,tt r rt t44 ar. rtrl
rrnlsed r3jttri th. bl.oh brfcrr rddltlea of thr 6ryr, d rftor
lmubrtloo lrr t ril,utrr. A nll ecarrcGf,il bra t ba r.d. lor th.
rryr tn th. frftht rlrdfaf. !o sormctlco rrr rr4rfnd lc rpntrnrf
srrtlo rbtch Lt lrtgflflcot hlor rtilt pt 1.5.

clt 0.0! rl. e! nryr rolutlm b t rl" 3.crl rla. I! thr ngld
t$.r, f,E, to t il, rr rddd h 0.05 r1, cf boffrr, ra 0.05 rl. rt
ryr rolutln, .rn Gn t tD nan +d tc ftr 0.1! t i.l rl. tt
tuttrr. It q).dr hbtDltfrf u. d-l ta tb rr;lru cetlrrlrrtta le

ftr O.0l rl,. to 0.1 rl. rt bntttr.

lll cqrrntr, fs.tc Eryr d 6|I rchrGtar, utr. brld rt !t'C.

DrtrrrluSln ct lr ra Ia rtth r'.rD6c Gr m dd cm.
A tlrll'a proorfrm b tt aborr rc nrl. lhl bhh crntrt!.d

rl

fb crtr d Otf rlltlan nar f.pc r &rr
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Gr+ptr r tbr, urryr
fl b rf$t b qrctrd tr chrfc.l ebrr*t sL3l,af, Cn nrlrt a trr3r,
aftrtGrlly, 3b- afd Ef, d rbo trr . rrlilltctt rpntccr t f3!n
(lr tlt.Y.t). lor thlr rtrrtrn, r recordtq rpcpt[otat.a rll3 b. rrl.d

tn GG lr cb. r$.Cr.tr. Uldrtr rtl cmttcl.ar crtnd, mB grf, |
llrr r.Ftlil susr ler rt lrrlt 5 rLutlr, .[-ffrt tb Dar rrrftlrr
tvfrprti to b. sf.a.

2, lr r r3trr rt rcrSl^rr GS rrr rlnryr rdad to Cb rrrtn b.!nr th.

rrtr, cd brSm trr ;trCl.3r. ftrth rc et tb e|t 3nrlrrrf.t
Ootlad rd lhr, lt6t), hflr*r to *)rtrr 3h|r pnorrtlo rrrrlCr f!
darlrr*tn. Ir lr3, rttl thl. rltr, dall3 tt rttrr thr eSrtrrtr
rlFrnd 3o rlr lltcl. dtftrrosr to ltr rttvttt.

I) Ir *rtyhS L aa ft for Gill od Ell, l:trr nlrtrrtcr r.rrt dad
lr lurorrr loluttn. 13 lr porlbl,r 3hrt, tl tby ulr. dd.a lr rtlcl,
t!. dtfttrEt rChrol cmt8srclaf rl3lB hm rllrcgrd tlr trrtln tc

dtttrtnc storSr.

f) G8 Hln3lfl rlr bpt n Lcr to dnblr forr tUcff cl&tla.
tlb bs ntr bmu, .DFc te t arltlcrl. lvr r3 !?oC, tL g

clSaE ct r O.3 X rlltln fr pfropflrnfdr bttr .c pI l.t ftll bf

rlt lCl fr tr rbSr (gll rr rrlrd t' ch r*. et rpncsr
rr*3tn rltl Gn'. EIrf p sblt rlntln d3t fill to O il dfa

Dt tcnrr ttr ln.

t) ln rtCat xrr d. b ur cbtl r.ry r I r..t for jtrrtr3llr.
lb cryr r;;lcr 3c lr rptt rprltlc !E OI, df r tlr cqfsflf,..
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FlS.V.J.l Vanlatton wlth BH of the rate of
of 2 rFd,inltnochl,onobenzene wlth

spontaneoue reactton
GSH.

I

P H ----r I
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rltb Cn rd Dil boCh hfi. rrfrr Dl-url,rr &rcTtt nr of Sert
lOrO00, ft rhclld, fD th.ort, bl peul"blc to aot Gt 0U hn tc Srrt
! rr8hf. CE lr uomlt6lc ,. ttr hlib r?st{r.suf rrcr of rr*tl.m
rttb thlrlr rcvrr th rprctf|ltty trn Chr rcClo. En .pprrr,
at tbr ml, t bc uarttSlr. IlCh prrrnt cryr ErrD.,rrtlilf,
3hr t.rtl.il ntr b .. lc Ctrt prutrLr pmctgtcrttm t*uro tbr

narltr brfrrc th. rnttr L. oryhtr.
It 1r hmvrt, tlrlblr tbrt rtg'h r l$tBretc of btrrudlrtr

rtlvlty, prrtrpr g-cblerultrobenrcnr, rna rtth r .ottu ,r.Farttoo
el hlflrr purlty, 3hlr .t.tr rl$t prwldr r rlpl. rllrtr frr G!8.
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l.

Untnhtbttd *lnrtter

(f) O! tho potrnttrl rubrtrrr.f ruted, cly Cilf rnd fm nrrrlctprtcd
ln thr Gtlurertrlyrtd rrrstlon. llcryl chlortdc rnd trlnltro-
bonrrnrtutphontc retd rqrret rpontarorrly \r.ty rrptdly rt pn 13 lov

u 6. fir 2r4-dtnltrobtarcrrrlrrlplmtc rld Dd rulplronntdr dc mt
ruct rPonttrrqrrly brtor rbart ptr 10. lc6c of th. coryoundr rpFrrt
ro lnhtblt 3br rnrynto oonJujrrta of cil! rtth clx.

L-Gylttlar &rrctr rpmtorarrly rlth Cil! but dorr not p8tlclprtt
tn o lnrynlc cmJugrtlm. Ihrn prcrnt rtth OtB lD thr rnryu tyttr,
tt rpp.sr to trryr r rltght cttvrrlng cff*t ( j ,- ur). Thtr nry

br dno tc rtducttol of rny orddtred glutrthlor tn tht .yrtsn.

(ff 1 3. rlth r.tpcGt to Ctf, rtth m! rnd CHD rr nrbrtrrt.r, od L for

tbmr rubrtrltu, urr. drtrralmd for thr grmr gnrb .nryn. ho."
rtth GDI! il n$rcrrtr 3d eqcm u.r. &trrutncd for Bh. tly cd th.

rhrep-1tvrr Gryrr.

lta forr tubrtrrG.,rsonrtotr lor tht tFtra trub rnfyil rrr.
dotrtulnrd by nrltlplr lurtr-Llnrnrrvtr plotr, urln3 thr nGhod ef

llcrlnl od Vrrtlfag (f95r) (?lt.V.t), rttt Gilt rr aslrrrtr.
lrrultr r,r|lllrtl--

Gor &ubr-

L Otf, (O.7r il Ht) 1.58 r lo'L + r0[

ro3{r mr (t al 0n)

vrm(2nerD
h ffi (0.1 dt oilt)

Ir Cilr (t dt ffi)

5.0 r to*r +

O.03 c.d.o. frllnfu. rBlGcof gcdtr

l.orlo'3x t rgl

1.6rlo4n I tot
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5t

0.91 t rof

3.3 o.d,u.lnLn/ug. acaSone pordar.

I
rt'

51

5f

rht
Kfdt 

- 

Ifd

V6 - t0 o.d.u. /nln/cg.

Sbsrp Llvsrr-

-

nqSB (0.1 d{ en|B)

4ryun (2 dl aon)

H, dmrc,tcrr ---
?r,n|Isr (0.1 d| cm)

Kqcun (2 dl cs)

7.6 r 1o'4

2.0 x 1O-4

l. 2 :t 1O'3

8.0 x 1o-5

t
t

l0|t

101

t
+

L0t

101

(111) Dlrcumton r -

Itc ltncrrlty of thc reclprocel plotr, rnd thr aoartenoy ef thc ritle

betrrcn thr prlrad rubrtratc oqutentr fior the S*g!I!g, .nqrnr lndlcrtre

thet, for thb mryE, lllctl.oltr-l|rcto lctnrttcr qply rnd thrc rubltrrter

corltfun Ln rrrdo otdrr. tt b lrtnrd th.t th. rrf rlturtlm lppltoe to

3hc ccbcr Grfrr dmlt rlth h.Fl, bu3 thlr nrdr to be vcrtttrd.

fhr rrtto e! tho nrbrSrrtc ronrtr!3f tr, rtthln thr llnltr of

rrprrlratrl trrcr. clem to urtCy. $rul, tB cr b. rcm thrG thr rffrct

of oor rftrtrrts upon thr rfltnt3y of thr mryu for the othrr tr len lf

mt mgtlglblo. Ihlr tr borna out by Bhr clorc rl,ntlrlty ef th. {qO.*

obt.trild rlth Chr tno dtf,frrrnt lubrgrrt.r.

v*cm (2 di aEE)

&rbtgrrcc coDf3BEf t-

r -l.7rlo'3il 5l

8.7 r 10-fo

x'8 . 1.5 x 1o'3x +

t,rd r B.o x lo'L +

rcetoo€ pordcr + lq

It stll bc uottmd thrt thr velur ol Vq6 (veloclty rt



(f) Of th€ potmtt l bhlbttorr crrlmd,

tdlbttlon ct cmcotrGtms of up to

t9

rrturrtlng rrbttrrtc cmctrlttoa, obtrlmd by atrrpolrttn, rC

2 dl Gff) Lt grartrr tho bg' bt r faltor of rbart 102. lrm
tbttr GBr corctudca Bhrt tba rete constat (aranlng lrrcverribfll]-y]

for ths rorGtla of thc fomr subttrrtc rfisr m thc €ns)im, m,*t be

l0O ttru thrt ef, thc lrtter. A nore rccrrrate coaprrlosB conld be

nrdc lf thc tnre V. rcrr drternlnd lor DCm.

Oo th. rvrlhbb drte, th llf+mtlcf .artu r.E to hryG

rhtlrr hlorttc psopartto to thrt of $,erlodhp. Tbe &..e
llvrr .aryr dlltrrr rmrlderSly fro both.

c.

l+htbtt.d ltnrtl.ctr- (ro Approdlr A. )

tha fcll'clag Golve no rtgtlflomt
I dlt bcorm g-dteulPhonle aold,

ortdtrad glutrthlmr, l.A,L., ld rucetnlc, glutcrlc, dlplc, pt'rGller

ad suborlc lsldl.
(1l) flth the lnrect Gnryue, thu phtbatels-tlrpc dlror ad thc reat of thr

dlcerboxyltc ealdr tnhtbttd ca4ettttvcly u13b lrrpGct to Gtf,, rnd

Fcr-cmp€tlClvrLy rttb reopcct 3o thr arartlc rubltretc. tbc

sburctcrllttc ptotr obtelnd rre rhann for br*rrrol ttrc.a (119. Y.t).

Ite vrlucr of ttc f,,, cbtaln:d rltt thc l.tu.ct .orfilrf rrc lkt6d bclor.

@t'
Ilhlbttor plh

(0.7t dt Dcrt) (I dt otf,)

4.2t 0,4t 0.t6

rqo r loo rrm r uo rrctn * to6 Ekun , 106

Irl.l.

(.1 a1tr CUI) (2 dl Cfs)
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tl

Ifr rfrrp-ltnr -ltr f,f tlttlt l ly n of :lr plrbflfr-:nr

rqlcfr rltt tfr rrytlr rt nf il|rl 1rrr llt fflDl3tr.t

t r lO{ L trrr d lb (fff} scrtr| tlrt It f-D$.a 3L

latlrr3r -lF f'f rqr3l3tr rlit 3tr Crtf. ril]l3.t t 13

arr, lr t*t. trr I trfsgtf ltrlt, .ra 3flr b 3h frf. lt rilr

lD snt b3 Ilru Arllr. 7f.vLL rlf !.t Ul ttfDt3lr rB

I r rc{ r. lb at rrtqtfh rlt llJ rt r-lD& 3L -rrD rlnl,
(f||,) tfu rcf.clr et frrrlrfr Lsttltlr ll tlr frr-grl Er rftl

t.l Dt lrrnrl fsnr l.l,l.1 rlfcrUhl rra, ra tf-l 3.4 It

fh tr tll.l.l. 13 utll lr rr 3fd |r .d .rr, 3b t-llt3lr

fr frar;ra* rl tb rld. ct lrln3lr rt rb l-lDl3{E. frf
3usf, rlnt trtlf t . sln e3 Jlr fl l, ra b trllr ltt

rtlllt.

(rr) [!epl;t-
ll*rlf O|Cf) fr -r tlrt lr nll- rrd tlrt*blnlr' l|t

1aa lj;ruf frrn fe.l. rtr3l alCr aftt3fa- - ;rdDll fr
.$t-|. rltlr r tb IttI. lfsr ra nlrtr Ottf, -r 3l* l|

lrj llsdrn, n -a hlrur |'fr.Qr3. rltl u e.trrrr

Ff . {tlr r lrlr nhlr rr lrr*d.
tr u d t&tr |.Ira sft r r|rllr rlrr;lr.dfc.a lr tL

..1j rt :[ rylrtrt16a13. C pa, lr |; .qt t -r SfrG t|.
llrtdlr rlnlr rr lr W r rb t*trLlrrtfp W
r 3lC lrl rrllrylr rlrff dt| tlr tr tfrff. frf (c ltr
1rlfhlr ;rta 3rr;l lr lfft, I rltl r tbf|r frrt d cf.

1L rrltr trf,lia lr 3b lr:r rlrr (rr ltj.;.511. A-- (lr:l)
farrd tfd tfrftlrfrbfralsllfrGr ftl n: l-lbt3,
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thus preclrddrf th 
'rrElctD.tt,a 

ol th. rulphmrtr silFf ln !lt,
od rt tho ra Cb ruggrrtllr3 th.t th tthlbttory pnrtt of lft
nrc drr co tbr off,rcc of ltl brnLrrf 6 chr crrtcyf lrflp. tt
prrttctprttco ol rt laut m phmollc ruldur uu rutletcrd by thr

frct Eb.t thr rhodr|no (Cohbo, ft6t) dtd Ft tnhtblt Gd thrt
hrl,ognnrttcn of 3h. plrnolfs rtnfr r11l lrnme the tnhlbl,torry

gnr of tb rqlrad. llnrlllr thc fdrr of cqetltloa brtno
e prtr of *td luocttonr ad ehr cgtolUlr cf CfU tr rupportrd by

th. frct tbrC Ch. log-chetn dlesbcaVlfo rldr cr qultr rttrng

cq.tLtorr. tF- ?13. Y.6, tt rtll br t .o ChrB o th. lnCr-
cutwl chrln Loorth rtpro*,hcr d ctrdr Gbrc lor Gff,, (Glt)

tho Lt rc*hcr r rttrdt rlnln. Dttl obtettrd ln thc oat trrtc
ct rrprrtntr rlrc rqport thc tdrr tbl tro crttol,c arouFr rar

frvotvrd ln th btfiltng of Otf, to tl. nrtn.
Frrvrrl lf f,rr u hhfbftlm by thr phthrhln CypG coryouolr

gogr, e rl4lc tootc rdrl lr laarfftelmc. tor lutocr, tba

ralrtlmrblp brtro rr. ed r* lor tbe arlphmghtbrlrlnr (ltg, y.7) 
,

rhorr th. cDFrlS. trna to Chrt orprotct Grr r prrty l.nlc rodrt;

If trt rll rtryly r rttrr of rlctsrt tlc rt3rrtfil b.ffi
3.ttslc Gf rloofc iFOFr c!. reld rprct thrt tbr latr th.

ft of rh' trla|l tnnpr cl. terr rff|nfry th.t frfip tbqrld bfi
tc r FGftol oa . ptrtcrtrl rntdm. hnt 3tr lnr G!. p?1r th.
bf$c tb. ll. In ttt, cb rrrrrr rthrrttr brldf.

lmdlq, Shrt CrtrSrqbr$iCtrlrb ld trr rt\yl ..c.r hav.

nrrly LrtL.l ttr rhrr th.Cf ft th bCfl-fiorrlnlr *td rutdrr
lr flFlit, 13 lr Ht fr 0 tnlfillf G3tt:l.
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lbtrdly, th cbrtnrtlou t|rrc thc rtrt of lonlutlq of yrfnrr
phthrhtu ed rulghmphthrlcta rlc trrrltvat to th dc6c of

tnhlbtctoo pr.dus.d Dy r*b doutrrtrt sorlurlrrly thrt r rlryh
tmte rchrlln omt br lwclvrd.

lh. rbevc coaclnrlil. hrvc b..s trn trr drtr obcrtnd frc
rrprrlntr utth th. fFrrr-3nrb .!rf. It r.on grob$lc thrt th.

fly oryr b tlrll,rr utth rrrpcct to ltr behrylnrr torrrdr hhlblteil,
fhc thmp .Dttt tr snrffectrd by nrt of tbr lnhlbttom tcrtrd, uht h

ruS3eott tht Chr ortun ct ltr *tlvr rltc 1r tlgnlfl.cr*ly tiffrrrolt
to thrt ol tb. tnmot .lrqtD. fht tnfsrcro tr botu out tn thr

frllrtng ttcttco.

D.

Ylrtrlla pf lLntlce rtch lf, (t . lggrodLr l).
(f) ttrEtlltf J mlyrr Garrdr rrtnrt ct pt.

A rtc} rclutto ol tbe ltrfr-gtrub rcrtmr podrr end r rbmp-1lvrr

tcgrnrtr nt pnlrrd .r prlTlqrly dmortHl urlrrl dl,rtlthd
rtC.rf Dd .t flur Clr. tb pratarly rpoclfLd omctrettnr.
h.rl. rll+rotr cl rch nEl pl,frttril btr 4 rl. Dortf^o ct 0.1

ll buflur ra trubrcrl llr thru rlantrr. (lblr tr tbrce tlrr
tt prlrd rt 3hr rrcrrtt rrrry ll rlllb C|ltl tr ed u nbtsrrr.).
Aftrs ttlr clrr 0.0t rl. ct tbr Grtr lduttr rrr crrrtrrrd cc

I GutttCt .cCd^lll3 t.l 11. of 0.1 I pyroftorlbrtr bufttr coaGrblag

t tl Oltr. O.Ol rl. cl Gil tr eclcl rlr dd.d co rtat tb rctlm,
Ed th. rrBlil,ty r! cbr Lacubrtrd crtr nr th.c rrlryd rt tto.
lh. ltlrl, lf, ct 3h tmbrttm rft- urr rrrund rf,trr Cbr orry.
tt. nrultr cr llt$tr.3rd ln lt3. ?.10. It rfll br r..D th.t Gh
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v

rotlvlty of Chr Fr[.-lsub psoprrrtla urr Gart]tt (t tt) urfr Gh.

lhclr ptr rogr rCrrdlrd, rhltr Ghrt of tb rhnp tlyrr rlr ccnrtst
fra Dt 5 to pn t.7t. Br1r pr l.0r tho rsttvtty of thr lrttrr
prspfrttil !tll, of,f rhrrply. ad $evr lI t.?5 tt OFrr.d to br

rtrrtla3 tr trll oft. lb,n, lor both raryur, oulr r nrLtrg pI

rolt of 5 Co ,.7r. dettrrrrtlc durlnt r c rlauB. 1rrtry rhould

be of lttth rljnlllcrB..
(ft) Yo, 9cr ltn (0.1 t C[l) rn dctrnlrd la tb grrt-gub rnd

rhmp-1lrer crtrr trflr thr tX rulr 4.t - 10. t. k thc vtloctty

rt t!flrfC. €lf coooGtartto!, *trlard by cCreohCto of r hrtr-
IJ,mrrrr plot; Yc chr vrloctty rt 0.4 al Gff,. lt th. fr tlr,
lcr the E.J. 3trr$ G!tu, tb. vroct3lc obtrfere rlth . crcGtrrttoa
of 0.8 pM. brurool tr!.n sar drtrrrlnd. tro thcm, thr f,a utCh

rtrprct Cc Glf rrr crlcnlrtcd trr th rltpr d lntcrcrpt el lurhr-

Llnnorr tlotr rbtrl.rd rt r*h pL fir nrultr .rrr rbon

3r4hkrlty ln tt3. l.C.

Ta, tc d fr Gtt c[l (f fl AID hrv. bra drctrrl^ad lor th.

1f,il3-lfED od rhrr6rllvrr rtfr. el vUttr ptr vrlnrr. lo It cf.
rrstlm vrl*tty C O,Ol dl Gm. thln rcltr err thm ffr'h|lrlly
ln l1l. V. t.

It noltr cT, Cr rr daC, b.

nllo (lt:tt).
OA llrtl..r Off. ?.!.)
l. Orrlt-err6 rrtro

furrpurt.d ll|.nS D(frft

Lrr n rr., |n Cb tl$ pI rrflm. rbqrr of frdfrt ll Bh.

ft currr. )l -2 d {l nltt rt pl l.! (rf) rl lt til t.7t (rrt}.
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Ihmr celngldr rLth 8rrdtot Gbatd t! th. lq Y, ad lot yl GnFn.

nrpcctlvrly, ad ladlcrtc kl,rtlcrlly crtClcrl tills.ttone tn thc

rnryD rnd rnryn-ltrbatrrtt coql,lr. thr chugrr ln gredtmt rbar

thr ehogrr ln cbrrlr Cc bo mfold. It rlll h ooGtsGd cbrt

lnlrrtlan cf thr rarpr tr rt rupftrrned by tbr rtt clmt of thr

lubltrttr.

Itc r, lnlrrtln could brvr brra &n tc lotrttm of rh. thlot

IFOIIP of Olf, (pf t,t - toltcb rnd lanrch, lt5t). Ecnrtr thr plct

ol Pf1 {rlllt !tr, rhtcb ldrrlly lr fdcFodct of rubrtrrtr l,alrrclol
(rr *podlr l), gbrr ldotlarl 3rrillrat cbagcr. tlnrl 1r ao

Srrtl'oa of thrr bftq frr tc tho lnhrtloo ct tho brmrrrl Srrn
(efr 4.9t), It thrt tbct rrt scDr3f.ot chngrr ln lsnfretl,m cf Ch.

GqtD.

lrthrr ForG tatr3tvcly, talrttoor ta ad rfl rar urtnrd p[

vrlucr of, 6.5 Dd 7.0. lhr lrflctla polntr rn rhn log T. nd lsg

Y. curvct do not cclnctdr urth tlpcG ln ch Fh eurtrrr rd th. rrrdlnnt
chltr tn tL lrttrr lr rot lntrgrrl,

tbrc tsgtt E*. ry rl3td tatuprctrtlil of tha detr lacmlbh,
2. Nbrp ltrvc b4lrt-

trrl, t! th. btl lf, rrdn, cll m jrdl,rat cbofr cBatrr, lD

chr tL sd lol rc GUrlrlo ftb hrr r rdrn of ufty. rr oclsfr
ch.t rs cht lrtlntlr plrt (eLI), r rlrjlr lnlrsln orsr
tf.b 3nrtly rrluco ch rtllnlty of tb cftr !r Cf[. tt1 hmrrr
Cf ff rtt*td co tb. Gerrr tllr lrfrrsln tr rryprrrrd d th
t.OI cqlc de.f rtrt ltrll Imlr LS. r b*tlrr Sil.

tgrla, b th. 1r il rrglon, nll a.frra rrdlnt Gbil3r1 rcc
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tB th. log Vs od log Yq cutrm .t pE 6.7, but, thor rhar 1tt3t.

correletlon rLth choger ln thc PIs arnn.

Cm l,|nctlor O1g. Y.9.) t-

1. GrIr-Grub lnrJne.

IE thL cLc, lt lt plrtn thrt m troupf tonktng brturm pn E

od pH 1O rm lwulvrd tn thr blndlq of GilE to thr GryD.

lgrln, ln thc pf, rrgtoo 6-7, lt t r! thrt r citorl lontrrttm

ocaurt, but rgtln, lrsh of cornrpcodooo betrco Ch dlffrrot

curT'rr (ph, .l . 7.4r .al . 6.7!3 lo3 ?a, .ll . 6.359 log Ysr .l
. 6.5)r nkrl lntrrprecrtloa dtftlrtrlt.

2. fhcP-1.1".r tnrYnt

f,rrr, tbr pl,oturr tl qultr cohrrrnt. Fo crttlcrl tootrrtlan

oecur betnrn pf, 7 rnd ptr 10. fh. .l od ..1 lmlntlonr .at

cotnsldot rt pX 6.5 - boch trvelvtry unlt 3[lngrl ln tool.c chrrgf,.

ttrry rbor caly on tbc log Vo od log Yn sulnr.. rnd casrl art rrsh

oth.r ln th. p\ cunn. Ihur rtCrebnt ol rortlc lrbrtrrtr 30

tbtr otyu. hm ao cfftct on Chr toalntloa rt rll.

lrfrrrn thc rbrop-llnr rnan od tha grril-gub .orfu Chrr|

tfo tr br r ol.afy drttard rprlcr dlftercr, I! thr cn ol 3hr

lrt3ar, trp rrttmlr 3rulpt .pg..r Cr br lstrctnd ln thn btndtn3 ol

both Cf, cd Ch. phthrlrln-8,ypr aqa,-d.. (rr nprrrctrd by brmrucl

8r.r), llbl bfndts of nlthrr Str rr lnhfbttor rupDrrlt.r Gh.

tatrrtln cf ghx tscupr. lrtl&g rG th. rttw rltr uhloh dSbt

b.hevr ln thlr lrrhlot rrc tbr e-deo 8rgrD of lyrln, thr 3h1ol

l-
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lFotry of cyltrlng od thc phoollc group cf tyrorlne. fht thlol trqlp tf
ualttcly to bc |,molvcd m th. .nrtr lr rot rurcrptlblc to hrrnt rtrl
tm lnhtblttoo (t,J. Drrby, unpnbttrhd drto).

Iho rhecp-ttycr .ortt hm I lroup ulch r rlntlrr pr, lavol$d tr
CE bLodlnS. only r ualt cbra3r ll chrrgr L. llvoltrd, .nd blndlng of

G9E tc tb igryu frrpprrrf.f lcr lonlcrtla. It cqrld rrll h thrt, thlr
pclat of dtff.relcc tr r.rp6.lbtr for Cb. trsh of rottttvlty oI th.

rhrep caryr tarrdr pot nt t'rhtblton of thr lF.x-grub Gaqtn.

Stodlag of Gffi Co thr rbrop-llvrr oljru luvolvu r froup loklng
rt gl 6.t ln bcth tbG osfr rnd ttr t-GS cqlrr. It fr trpttng to

I,moLr tbr ubtqultqr htrtldlr rrrtdur, od trd..d, thlr povldtr .
plnnlblc crphnrtlm of th. bldtng of Cm to thr urtu. XD th.

untoalrd rteta (rbow pf, 6.5) Clt lrldrrolr nrtduo hrr rn rrmrttc
rtnrctrrrc drrr to the prrtlctprtta of a fd.n nltregro lm p.tr !n r
dclocrllred r ottltel rtrtr. Ih|r conld br c4rctd to btad ra rrcrtla
rubctrnsr bt l.nterrctl€c ol thr r ortltrlr ln thr ro crlhd landcar s
dlapcrrlqr, forcer. Eolq pf, 6.5, thc ddltlon ef r protoo te etthrr of th.

lrldrselc rlnl ultro3ur rtll rbolbb thfu E{rrrlclry.
ttndlng of Gffi to tb. gtrr{rub artr rpp.rrr te {uvolvr r rhlt1r

rehmtrn" If lo. tbr mloor nlultt Corr th. Ctf, ktnrttcr h thG la pt

rr3lm eatld, l8 betb s.mr, b. mltrsttilr lt r drcrcrrfnf rrnt of

t-€m coryhr. th|- utll tftrct thr rmrnEt ltl. Sr thr ryran, rhlih,
ll 8b. scnotr.stor of il lr aot lrhrrtlnE, rrc rffrct ttr erprrlra-
trlly drtrtnhd lrc$. lt|"r tr dtrtumd Dac ftlly fE $tealr t.

IC rrt h ah.|l!.d bt| th.t 3h. dtjnl3y la Cb lntrrprccr3l,n

of tbr. trrulgr tr dre to tbr I*t tlrt Htrretl,ag cmoGtrtl.or of tbr

co-rlblcrrtf hrt lct ber urd. thll tltar tbr prlDlllty cf lrrrlrrot
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tontzrttons rffectlng the logartthntc ptotr. IB vtew of the hlgh

relctlon vetocttter, the urc of trturtttng concentretlone wuld

only be fcerlble Lf the cxperlreutr rore perfotud rt r lorer

t€rycrtture.



tt
crllilr 6
-Irrrll|-|r-

In llvo lltr?oflr qt f- rna 5 -nCf

lr ,ll,rur I Slq!-ltr.

f) btalrL d f,tlofrr-

f, - nd f,-rc(ll nrrt ryettrtrrd ll l0 d frr1. thllr by rttrttn
nodrffdrochlorlntlr ef f - oa ,f,-nGf, (lll;b.r !1, !,1,, lt!!).

It f,-m rrr dbGtlled trn tb rtrtto rlrrrn rt 12!-!00/10 rr.
thr cryrtrlltr roltd urr Ftcc RrorytGrub.l frl rc.tfl, (1.p,60.5o).

tt K-trcr rrt dlr3tttd ln thr rr.ottfr rlrur. rXrln rt
lll!-!oc/lO r. tr I vlacr, cobwlrrr fr|gt|. thb tror Go r rlgr |l
rqpfa rtr, but brcr Gtt trllfr rttrr b.trr| t ld rt -lio lor l-2 loth.,
lrcqyrtrlllncta lril rcrtm tool . furftrr m rncl, bug rnb1ggrnt

rrcryrtrlltrrtt"ct ecld br errrld art lr i-! irrtl r.l. !t.5o.

$(2'l-Dl$lomptryt)-1-6pt lr rr. Frrp.ld fr lO? ytrld by Gtr

rtbod of lrtr d ftlftr 0tt1) (hstr, ltt5) lnclvtnt th. cdrplrat

ol 2rl-atclforoDrnnndflafi rul;trtr rtth L-cyrtrtr cnprrcur rrcqlGtdrt
lopolloc (deq.).

t- (2 rt-Dlclfcuphrryt htrtrth|ln ur
r@tfq th tabtS. ct loctl, !.yt d d

EcGlucon (lilLr)

ltcrrr (frfrr)
D-Otcnru

f-Obcrrnfc rall
g-lrnpbl 3tmldr
g.,tncnpfn l jl,ncnrntdr

erfsrf Df tb rr rthod,

$r (ft60li r.?. 2lA-5o (|;q.),

l.?. ll6c

I'0. lllo

}tr rtf
l.p. Itdo
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Th. gl,rrcuronldu srs klndly doortrd by hofotrotr J.!. btth.
Chrortojrrphyt -

E*trrcts rGro chrmrtogrrphed os 250 p. th{n-hycr plrto cf

Iloclgrl G3 oa lfbrtneu|r Io.4 pEp€r; rnd, for btgh loedlnp| oo

lfhrtrrnf t to.3l, urtng butuol-rcctle rcld.ryrtc (4rlr5) l. tolvrlt.
l,1 vrluo for rcffaoc. co4andr r thr thln l1ytr ptrter rr€ a

bclor.

Crpound lf.

!- (2 14 -dtch lorcplnoy 1 ) -14yt tr Ls

g- (2, 6 -d tch lorophery 1) gluttGb tfi.

2 14 -dtchlorogheqllmcepturl,c ec ld

glucerc

arcrolr

glucuroac

g-brmphgnol glwurotde

g-altrophcno I gluoureatdo

lnorjmlc chlorldc

0.80 o 0.t5

0.5t - 0.60

0.90 - 0.95

o.3l

0.60

0.57

0.20 - 0.25

0.7t

0. fO .. 0.2O

lrcrtton r.rltotr t

tor thtob d thtcehm, the lorml,.r od IDtb (f9tl)

trdoptrtlartr tslot rrr urd. lhll dvrr Slto or yrllil rpctr co .
ptnl bct3rooad.

lcr ot-llao rcldtt 0.2t1 ntnhydrtr^lD rthol n. urd. lbr

tu3rrt rnd jtuonrnld.., 0.lt t Dhthor...aetrl tn rthaol cotrlrtaj

Url ECt rd 101, IIIO. url slli.
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bfrr| gm prrph rpotr3 3tucurotc rcld od gtucurcnr. turlgofur

rFot.g nd gluauronldo rcd rnd purpte rpotl.

rtth lugttr, 11 rntUns phthrtrte tn botocl (rrtrr rrturrtcd),
gtYG pfnk, yrllc rnd bron lpotl.

tlt3h hbth shlorhrtrd hydrccrrbcr, Hltcbeltr (1952) rlher
attrrtc r..graC ltvc blu.{E!y fpotf fr r$ltr b*ttraud rftrr ctotmG

to U.Y. ffght rt 254 lr.
quetlGet lrr lrClr.tlool t -

Glucurmtc ctd Er .rtlrtrd by thr nrlhthmrrcrcfaol Etlrod

(trc hd, lrtrh 0d tflltlr, ltSt).
Ithrrcrl rrlghrta rrre rrtlrrtrd by turbtdtntrlc rrGllrttoa

et llorgntc rutptrtr by thr rthod of tp*tcr (ft4E), beforr rnd

rttrr *td bydroltrlr.

lihtorthtn usrt .fthrtcd by tltrrtlc tf lodtu eftart thtolr
prodrcd by rltrtlo. hydrclyrlr of thr thto.th.n (terhc od ntllla,
r'lr) o

becrLroErl l -

-

I) Tlrcr rfiltr rlar f,rrr lnJretd arbcoCurourly rttb tO rg. oC

f,-tCt (0.5 B/t3.1, . lmrth bctq urcd.r I eotrol. thr urlr rrr
eellcetrd srut tcur dry.. 6l hrtt of th.c trm orh Eurr u1n Jrrporrtcd

drl tc ctTrrt rldrr t fr..d pa..fua., sa rde ut tc I rl, rl,tb
dlrttlbl rrttr, ltt othrr hrll ro rldtttrl d contlurernfy rrtrrtrd
rlth rthr tls ft tonrr. thl rchrr tryrr rrf Gcrtrrtcd dau to 2 ll.
lotb fratlonr Err tha chnrtogrrghrd rr dorortbrd dovc 1nd rrrtnd
tor rorctlvlty trrrrfr th. s..trom raGtlrd.

3) lbc gufnj-plgr ntt hrpt oo r cantot dtrt (!Ot. trprctrta-clchcdi
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brrrd + t0 t filrDl,p Fr drt) fer rvc dryr ad nonrl urlnrry qrtFt cf
otbmrl rulpbrCu, thlorthrt., glucurmlc rcld, od 3tucuroatdc urr.
drtctrlrd. tsh ohrl E. thn fnJrctd anbcuCmruly rtth 0.2t g

of f,-rcCn (O.5t,fid tl O.5 nl. ct roy-bra otl. thr urlH ( f,-urtar)

rra colLst.d .d urryrd drlty lor g dryt, by Slah tlr Cbr usll6T

tmll ct tho jluuD of cqcradr brla3 srtlnted hrd rrturnrd tc trrlrl.
tho rnhrlr nr. tbG lcd o e&b{g lor m dry, Ed rrturnrd Go th.
ftadlrd dlct tor tro dryr, to rllc urtnrry eutpot to rtrblltr. llry
rtrt th.o tnJoatcd rlCh 0.25 g of X-tCtr |,l O.t rl. of rry-5so ctl.
Urln ( f, -orlnr) uu r3rb collctrd drfly ud urryrd, thc erpcrlnat

od.d o Chr rauth Afy eftcr thc rcooad dcrlE3, ulth th dtrth of c
ol thr glrtnr-plp.

terttot of nrlar rt rlrd fn thrn r.rryr nrr rton{ rt -lf.
fby nar trtrr foeld tcr chmtogt DF. Cbnrtctrs na. nrn rlth
3ha uhoh urtnr d thrir cbLoeulen rl rtha ctrrtr, rcd rlCh thl
c3r*trd qurqr tryrrr.

Dnrltr t-

f) Ghrnr:otrrr of tbr *t DEr urlrr nd rtbrr trtrrtr of

urlam rhnd r ftttsc. brtro tb. cf dord rod Endil.d doe

*o Snrrt.d rtch rr;E ad 3lralrnldr rrrgntr.
Itbrr c*trtr cCibl cilFrnar nnfrf rt t O.?2 - 0.16r glvtng

}rfto tSGt rttt thr lrrlr sl lrlb (ftf) lfrlrot.
th rioh 5 -*f-. t rr r;dr- k o,5o ra o.Etr grvhr rbtt

rDoC. ttth th. !ffif.r d flb nrem. tbrr C.*, tb8r. d.yr to

drrrbp 3o ftll .ntt ft. Ilry ltd rC rpFs |n Gbr cntrcl.
13 b taclr3 Go thl*, ct Cbrrr tllu eqoualr r brhg r
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nrcrpturtc rcld, 3lutethlol coJugrte, od cyrtolnr coaJugrte

t t?cctlvrly' ft .cGr unltbly, brever, thrt thr [6t tro osqo11adr

nuld br rerGtd la ttr urtnr. !o ttrrthor ceatlartory tltr Fa.
crrrled ortt.

2) Quotltrtlvc rcrrrltr frn tb tuloc1-plF rrc rhan ta llt. yI, f,,
fhilc tn'dlcrto th.t the l0Gf,fr .rc rrcrrtrd 1r 3lucurmldg ed rf
thloetherl. of th cul rtlllnh tnJectd, I n.n of 0.ll nlr rppt.rcd
.t Chg thtocthrrr ad r D.n of 0.38 nlr rt th. glucnroaldr. 6
r&tubtrettoa of tbt f-*r, rthrrrrl rulphrtr ucrottoa frll
drilttcrlly. It tl pomlbtr thrt tbk corrtd be rrlecrd te thr rrrctla
of rulphur rl thlcrthrn. h .drrntrGrrtl,oo of thr ;z-tnr, rthrorl
rulphrte lrvrlr rpprrnd to rlrc rherpty ud tbn t, dr.p lr bcfcrr.

th||o rrrnltr urrt, hrvrr, b. ngrrdrd o bctng .urpact, rt
lrr|t {u.ntttrttvrly. Intrud urrnlr? ercrotlon of lmrgmlc cblorldr
btlr ptgrotrr d glucott (ldcattfled 1j glrrcorgor) u1; ebrctwcd

furl'ry thr mcoai brlf sf thr q'rrlcat, rugg:rttng kldncy drnrgs.

QEntLtrttvs lcordlot f r rftry. lor rrdnolry nrttrr ln tbr url,n ..vr .
PCah vrlsr rqulvrlot Co r rr;fs3 1.2 tr ef glucsrc,als nld por dry.

It ril forlcd thrt Slsootc ln hlih coocr,ntrrGtcf (1,0-io ry.h1.) obregred

tbr ad-1nl,nt of Gb lodl,D tttrrtlo ts r nrtrd drgrcc.

ChrrltaFrPhy fteldrd llttl. nrful |.lloanrrta. lcGh

5 -6r. rrlnr co3rtrd 3tucom ad tu oclr rqgrEr (tf o.tt
shh rrar nt ,rlrrnt rr tt. coaSrol urln.

lcth ['' d f,-ufnrr cotrtnd r rrptrtcrccrslnl- rnd olllg.
phth.h3jlnflclil cqouad (rd al pfat cclcr 3,as313gr) of lj O.5t

fuB pmrot ln tb. cmtrlel.

('d

0d O.lt)
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Io rl;nlftcot dlllrrul nt. lilod bltnro rbnrtclFr
/

tuo ulth Y- d J - ol catnl urtnr *n rFryrd ulGh th.
trnlgr rnd IDlb (ff5f) lrrrirtrr.

Ghrstefan of rthrr rd ehlotufon rrtrrtt rbrd n
rtgntflc,oC dllfrnmrl brtnn saCrcl nd t rt urln rb.o rDaryed

uttb ay of tbr rpreftbd nrgn3r.
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cur,llr 7,

-
Upteka of f,-ECf rnd f,-rcg by tturcr dcrttcr !94.

Gottclytrr nrlrndtcr

lhtrrhhr-

-

f'En (Irrt-n Cblcel Go.)

J-rcau D.p. 6t.5o.

lcducrd gluCethtu (Sfgr)

lrqhrml btue

l.g. 1l!9-1!tlo.

lh.Dol rrd

t tr$rilehmolphrhrttla cthyl orCa GffCt)
Fthodl g -
-I--.-

Ihl chlorlnrtcd hydtucartor nrr rrClrtcd by gu-Ltquld

chrcrcegrrpby. A lartf,n-llnr ftll' glr chrcttolrrph ftttod rtth rn

.lectron-GrptrtG .drtoctor rlt urd, I 3O cn. glur colrm prckrd rlth
80 nrh Cclltr ford.d rtth 0.51 (rlr) tll*rphrrer elltccr otl prctdrd

tho rtrtloorry phfrrl atgn-fr.. Eltrogm, rlth r llw rrtc of 8j nUllr,
thr rcbttr Phrrc. lnJrctc Gq.t.Gurrr 20Oo3 drtrctos tagrrrturl! 1600.

Golnn trpsrrturtr ;Gac tor f -rccn mo (rogottor tln , 4i rcc. ) I for

5-tO lAOo (rrtrtta ttr, E5 mc.).

Cnrbr cr lllm nr. dorcd rtl:h thc cblortarccd hrdrocrrboo by

Soptcrl rppltorttn rr by lrllcttm, 1l llrl. of lOt (v/v) qu:qr.

rc.tn|, od Lryt rttEly h rtrpprrd hngrlllrrr brrrtk tor tbe rrqutrrd
prrtod rt 25o. 10 T. ol rtrrutrt 15p rlrr berdr h.lFd Go preyror gnrbr

f,ra rttcl,lst to thr rrtlr of, tbr brrrel, rd rrtrGcd dtrnrptlc of thr
rpldrnrl tLuurr drrtlg afimqlrmt fmfrnfrrtl,m. Afbr cb. r.$rl.rd
pctod, tb. Srubr nar hllhd by rrlhlol ln I r1. et *rtono
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ttor rrrhtnii nFl dlluCd IOO-lold lnto nrlgbr-trlr tolrnn ) d thr

rolu3lc rrr urcd fir rrtlrttm cf fantrldrf luctlol.dr. rhGll.dof

larcttcldr rtlll rrrrstpl rr rrmd uttb tur ftrrtbc rlhtqr rlth
I ll. ol rcrtil.. lh. anl-rl rrf Chru hmgrnfrd ln r lqrth fr*r1,

Flttn of cctool. frt hngrnrtc rrr plGly rltudr od rvrgorrtrd

dcuc to rbout hrlf tcr vtkn. h rl. of lelphrr-frrc tolu.o. raf

dd.d rd th. rlrtunr rrr rhrLm vl3orurly rftb 15 nl. cf dbclll.d
rrtlr tor or rrlnrtc. tb. lryrn Fr. trprrrtrd by rplurat rt 1000 g

fct lt rln, rnd rllgotr cf ttr trtnor lryrr nrr rurd rd dtlutrd

l00-fold lor ult.

Dooviry lrr tr.r. grrfu htfbd nd rtryod tndtrtrly rltcr
dorfng (teptcrl,ty) oa frn fid lrubr domd rfta Lfflhg Oy f!.ed!S)

cd hep3 ln rtoprrrd tilb.r rt 25c for tt br,, rrr g6-lo0lf.

l*b drcrrrtnrttro rrr rrlr c flvr slorb. lL dbrpfcrrnt cl
tstctlclft tril rrh cf r rlt ct al.rrb, vcl.ld by ul go 40I of tha ra.

bcrLrnttll-

-

1) Grlr 3ruDr na. lclrd GcPlctlly rltrh I or lO Ft. dorer of f, -Ef
d ttr d|rrDprrcr n lollud lor t6 hr.' rl.Sf brlrg dr !E
t*trldrt, f tartdft ra fGocrlr S-ffi Orr ttg. vllrl).

Orrr lnsrf ln betohm rt flu, tlr. bJrctrd utth l0-7rlr ot

rlthr ,frml nd rr brqbrl blu ta 1O pt. of l,rlct rrl|r, dJurtrC

?r DI t.l. (tt|r lr ll3d.d, unrft tb. 3*rl nlrn cf Cb tnfi tc
h Srot 0.1 11, Go ltr r l,rtrscnl epeotrrltrl of l0-tl.). ttry rcl
der.a l! AnrC.. lrbr rttl lO trt, sf 5'-nn ty 3.?forf rppltcrtbn.
rlrld.rl rodtrLr' t Gocd J-m nal rrtbrtrd rrrra r Dtrbd rf tG

h. (rrr llt. VII.I.).

r)
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Flg.\J1[I.1: Uptake of f,-rcff by g.Uggl-angleg topleally doeed
wlth lfg, - o.- and l:O/ug +
A. flneld.ef ItH
B. rorteld,et IcH
C. Total HCH
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Fig.VII.2: Uptake of f,-frCff by C. zealandlca topically dosed

wlth 10 pg. HCH: #,UnLreated; ---O--'-- )

previously injected with 10 ' moles of brom phenol

blug; .... tlr o r

Moles of phenol

A. I Insidet HCH

B. t outs ide I HcH

C. Total HCH

. previously injected with 10-7

red,

hours
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I' trtabr ef tr..r ;nfu EBI aor.d rlth lO-7 DL of, r!!ilt by

toglcrl rppltcrllan c by lnJrotlon, rc lfn1tcr prlor aD th. toplcrl

rgpltcrtln of lO pg. of f-rcn. Dbrypcrr&. of f,-m rr tolflnd
o'Fra 36 hr. (me tlg. WI.!.).
n) lO ru. of d-ro r.f laJrcted trto srtsert.d grubr, d frto
gn$. rrhLeh hrd bll ldrcrad l0 rln. Prlylarr\y rlth l0-t nlr ot

hcqhol blse. Dtrrppser of totrl ttmf, rrr oSLrt d ovrr fC hr.

(rrc llg, lII.+.). .

I) f Fg, cf, 5-mf uu toptrrlly rlpltrd bcch tc rntrrrtcd fltrr,
ld tc ttha tc?tctlly de.d lO ilnrrcer ;rwl,nrrly rlth lO'? rb of

ttltilt (rrr llt. ?fl.t.),

lrrulGr t-

-
f) It rlll bc rn lril lt3. VIf.l thrt ln grlrr gr&rr ehtL th.

rrtr of 5.m r'G*. tr ;rrrtc $r 3h I ]rl. ar. tbr tb. l0 pg.

fore, tb rS. c! rtrDollr, ln trn rt I rl tb rlpltrd dof., b rrh

thr re . IE botb Gr.tt, tbr rrGr of dtrrpprccr of cotrl f,-m tr

4prclrrtrly cntlt.

nfth tlto, th rrtr ct uptrlr of I pt. cl f-EI Lr llrr tbl
frr thr rnb. Grtft rrpr!.rfnt h vlc ct tbr !trtrt.r rurtre srr ol

3b h:ta) rd, tctrgf borr ol Cbtr, 3b. :c3.1 rc-oltc rrtr 1r rlr
rrhrt tat.
t) nm ch. tnlDr hd tra grrvlcrly dord ultt I[ilol rcd rr
trfHncl bl||. bt lrfortln, ttrt. tld Optr Cc br r rttfbt lnt-Gr:r
t*lbltLil. (L vtr el tb rorln dcrt et 3fu t?rl, tL tO.{Ol

l,stbl,ttn cr aly bl nfrr{d lr tllilr). & ttr rl3r c! drrr;Gl.a
rt t-n lr rb rlnd dm lrlrf ttr tlrr3 !r baftf, tHf liltlttlrr
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Flg.tfi T..3: Uptake of 5- nCn bv C r zealand.lea

-{- Untreatecl.t -.o- prevloueLy
a

1O-1 Mo1ee of TBPOEI;a
10-| MoLee of TBPOEI.
A. IIneld.et ItrH
B. toutgld.er HcH

C. Total IICH

47 a.

rFo

d.osed. wlth LO FA HCH:

toplcally doeed. wlth

l'
L
o
o(,
o
L

o;-

e'r{ \-o=

.- -o... . prevlously lnJected wlth
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FtB.vII.4; Uetabollem of S-pCCn by g.zea1andlea lnJected.
wlth IO a1 of PCCH {- ; and. lnJeeted BrevloueLy
wlth 1o-7 molee of bnonophenol blue: - +- ,
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Flg.1III.5: UBtake of f,- ff ff by M.iJomeetlea doeed, toplca1.y

ulth J'7,g.of IsH: -a- , and. prevlouely d.osed.
toplca]-ly wlth J,O-7 molee of ttspOEt. - 0 -
A. frneld.er IcH
B. touteld.eI IICH

C. TotaL HCE



4E

nry mly bc rpp.nrt (l1g. YII.Z,|.

Iht phnol rcd 1r olontrd rtthts 4-6 hotrrrr I proaoft errlly
follorrd by nrtohlng th. pr.frg. of the dyc tnto thc L1a{rggt. Ihfr
el,o sgurt rgrlnrt thr tdm thrt phrnol rrd crrrtr rn tnhtbl,tton rt Ghr

rnryutc lrtlll , fat r prrtod el 36 hotrrr. tDDfit dort mt rppc6 to bo

ccrstrd ln thb fmhlm, Nd lt hrr not b..o detrrulHd rficthrr phmol

rrd tr ercrrtrd er thc f,rco dyc, oa lf r conJugrE€.

Thcthtr lnJcotrdr ct rppltrd topl:rlly, rlD(f,t h.f r rlnllrr
urrglnrl, loag-3ry6 effrct on thc dtrcppurosr of $-rcU, rd, tfit B

lnJrctrd, rpD..rr to clrr. Gqht. lnhtbtttm {or rbeut I hcrn. Of

€ourre, ln vtar c! thr tlcr art aG rtrloh th. f-rcu 1| nrtsollrrd,
.vtn thtr rflest lr urrglul (ttg, YII.3),

|ftth fllrtr prlor toptcrl rppltcrtlen of l3Filt cutr dm
rbrorptla of f,- rcf Uy &art SZ, rlth I coar.{urnr Tp.r.nt rnhtbltloo

of the ovrrrll rtrboltc r.t Ofg. VII.5).

5-mU hu btc urd hmr brcnrrc of ltt lor tortoLGy, rhtch

oeblo cilprrrtlvcly lrrgr doml to br rmd nd (u opporcd to th.
frrtrr.mt$oltrrd o(.ffi) brcarm lc tr cgrblc ef pro&relog r rtrblc
DOflr rr dorr tbr f,-H. Bmvrr, h DoH of thr &orrc rrperqaEr,

l,rbtbttrd or udohfbttrd, rrr thr prcftntlo of 5-FUEn dctrotrd.

f,-mCn tr ntrboltnd rt r rlcb lfortrs rrto rhra b ttr prr'rntIt
cqouad. lh. rtft.t cl brqhol blrr Lr fmuncrdr ovcr tsr hrrr,
rbout 70f rt thr S-FC[ urr Dtrbolfnd tl thr unlnhtbltrd orrc3 to thc

tahlbtcrd crn, only Un (t1g. vtrI.{).
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cnarrn, 8

tu lfurce donrttcr g!. CortrlyCrr raelrndtcl .

lbt.I!trlgr-

f,-t[:A ut.p. Y+,5o.
(
J -1lg6f, E.p. 6E.5o.

Bc-l"bclled 
f,-rcu (lmrrho lrdlochomtorl crotra) .

lhtr rc o old rqle, dtrcolourcd rnd obvlourly lqum. Irotopc

dtluttoa rhored lt to be only 811 prn. l*ren rcgrtrrd, rqlcf rare

purtflcd by thtn-l4nr ehrutogrrphy rr drtrlld bclow. Ilrc eluted

ntcrtrl urrycd by dllutlon earlyrtr et 981 pura.

o-f,CH (L. Llsht & Co. ) E.p. 155-6o.

F-HCf, (L. Llght & co,) E.p. 2500.

D.p. 111-1Ulo,

E,P. 129-l!lo'
t -Sn (l.D.B.)

[-m (L. ttsht & Co.)

h€noltctr$roryhthatrtn dl.rulptrartr (Btl)

Bro4hmol bltr

Xedueed glutathtonc

Itr rlx Lmrlo t-(dlahlorophrnyl)-L.cyrtrtnrt r.rc ryDGb.rhsd

by the dlrl tlrrttm nthod of Drrlr rnd fllll"rr (f951), &d rGrr

obtrl,sd a tb. hrydRochlcrldo, tlrr nlttag polntr of, thr lrcr brrrt

6d thr hydrorhlortder Er. ttk D. lrro ohlortdr urr utlnrtcd
nrourLrtrlcrlly, url'U 0.01n rrcuric nltrrtc rtth dtphrqylorrbcmr

rf tndlcrCcr. frrr brrn srr prcrtpltrtcd rt pB t rnd tlltcnd oft to

dntnlro rtsan dur to ltr ar.ttloa rlth nrcurla lG. GlHtOOZlrcbt
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ftrr cblorfdr etlclr3rd - tl.Cl.

Irrr lofr trl l.tr lFr brlo Ollortdr ftnJ
2r!-

tr{'

lrt'
2rf'

!rt'

!r!-

u7{o
lll-lo

ll0-lo

llo-lo
lf5-Cr

tlt'

11.9 t
ll.6
ll.9
ll. tt
ll.t
lf.t

o.t:f
t

t

f,

I

ff

(drcq.)

rl

t

t

t

Itl-lt (.rq.)
lloc i

ltto
lt50

lttc
ItO-lo

If. tfrrt tC tb-. cqonf ur |rtadrd r;trorlrt ll bt

3ltrrflr3 0.1 t.lfl rfdrrc r 10 il xlr3tf, d 3t tftccflrrfle (lr
ab q) ra 0.1 l.ft rlr|uc r 10 il rclrttn cf th. rltrr rrlt lor

3h DII. Ib tltrrtll nr tcllml r . rldht tf rtdr.Glc
tlts.totr rd Ch. rfa-1nb3 of 3t Cttrr:ln GrFrr (corrrtrd tE tL
albtflr .t Cb 3t3td) rrr :*r 3r rffcrdrtr to Ch. 3rr. tr. D.
rs*t el 3blr rl3lrGln b rttetrl ff rfrrrrtwrfln ef ftr rtnclr
rf,tl rlrDr3 3. 3b ntnl llr ol fh dn O[, J tcr dr6r3
dao prfpt:rtL fuIrl tt. Bltr*tr crurr fc alrtorrln ct :b
St3trtlc srtlftr n rrlro *trfrl lr tilr nr El rhil Lrll

Inr

lr!
trl
Irt
trl
!rl
tr5

t.l
2.,

2.1,

t.0

l.t
t.0

! o.l
I

t

I

I

I

t.0 t 0.1

t.t r

l.at t

f .ttD t

l.l5 .

t.co t
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lroh ttar rrr ar,lled for f,lsrcrcro.r rt eonstotrrGlilf of

l0rl Ed 0.1 $.rhl. lo 0.t f-Sl rd 0.f l-ilrffi. f,a. of tbm rhcrd

rny rLgnr of fluorrroml rt t!o,

thc rytthcrlr of .n g-(fatrhlorocycl.ohrryl)gluCrthtor brr b..o

rt3qtcd rtthost !o{sG.rr. thl loil.alng rthodr hrvr bcn Crl.d r

f) I roddde-Cypc rylthortr (Cobo od hlth, 19C4) 
" 

urll! rcf,rced
r

3lntrtblff r.d oti h { - !R d -Ei. lh ptodrnt frg1 thc t'- rd
) -trcrt u.. tdotttcrl ln nttlq polat, u.v. rbrorgttil, d
rbartojr.phls progrrttu rttb thr l-(Ir4.dlshtoropherylfututrthtn
lroprnd by thr dtrrtlrrSlrn rcbca. b caJujrto Er trolrtd fsc tho

g( r or F-lrcrr. but r r|u.arf rolutlol cf thr r.ratloo prodrrtr rhild
I ultrrvtoht $rorptta slnn rt 25t-l lr. tyltcrl of th g-(dtahloro-

phrryf)glutrtht !.. Obvlorrly, tu thtr rtronjly brlc rdtrn drhydro-

chtcrlnrttol oo ocGur caoraalltly rttb rbrCttutla, gtvtng tb {rrrnrCtc

enJugrtr.

I) rtr fbodoreparlor 0ttl) r.rctlil, thllrr tn grtml,ph tc tb.
prrvtour m crpt Cbet Ch. r.*tla rdlrr tr rtblol tt tcri ol

l.f{trtd utrr rrr rtcqtd rfth tb. 0l-, p-. f, -, rnd ) -ECIi. rDa

ulth L-rtrtrln. Gcjuirtlr ltrr nC lond tn lrohblr r$tr, ht
rgrtl, tltr.qlr rcluClnr cl th s.actr producGr hd Cb. Gh.n3rrttttc
Stsrpttr u|.r .t 258-l lr.
I) lbr rllus rrtotldr of L-cyrtrlr nr ttlrzcd utch rcltro

f,-El rt U5cG. tor n horrt. tlrrr nl D rqldcr of st nrrstto
lirbf Cdro phr.
f) tbr r3t-aa rddlGtn ct ffi tr f-*a 1r r tcrrann rcluttm
tl t5l f,lurr r.cil (5 il f! .sh !.rtFG) frdl.Grd er t5t t " fts



t2

oDG hour ytcldcd no detcctrblo productt. fhlr 1r nct unrrpoctd, rf

abrorptta of ultrl-vlolet U,ght by thc rectooc wrld probrbly rendcr thc

lurfrcs of the rolutloa tho only rcgl.on nhero r rerctloa cq,rld trkc plrre.

5) th rtnthrtlr ef blr-(protrhlorocyeloboqyl)dtrulphtdr fro J/:reH

rnd rodttn dtnrlpbtdr (Duplre, L9JIT) e?p.frf to bs r prcotrl,ng lln . lhc

dlarlphtdr could be reduscd to th. Bhtol Ed Chc, prrhept, rddcd Co

-rlnosryltc .ctd, or oondcomd rrlCh lertnc, Co gtvr th. arbrtltutrd

€yit.la.. It her not, lrorcvcrr Xrt provcd porlble to rcprrt Duplratr

rlntholl.

Stprrrtloo fothodr r-

f) Ghrontogrephy of th. tfEf t rnd lt0f,fr.

Thc rthod of nrldt (ft65) rrf ured. tho chlorlnrtrd hydroorrtonr

rcr. ohrortogrephed on O.5 m thln-lryrr plat6 of frlrclpl O rhtch

brd blrn ordr up ln 0.41 qu.our dtrcdlrn tluoreraoln end rctlvated for

t honr et ltOo, rrrtng 801 oyclohrnros/chlerolon (8r2 v/v) l! lolvsnG.

R1 vrlurf rrrt lt belort -

Cqound $
o( -HEE

F-[0f,

f -f,cn

f,-rr
I'Fq
5 -rccn

o.60

o.t7

o.N,

o.t5

o.7l

0.70

1) lrprnrttra ef !-(Zf4-dbblorophrryl)gluuthlor frm ch.

l- (dtrhtorophcry 1 ) -1-3yttrtnl | -



53

tqrr pctttlon ryrtc nr nred. tclvrn3l nre

A. tyrUfa.rttcr-butm-l-ol (tr lrl by rcl.).

I, btn-1-o1-ecctic rctd<rtrr (4tlt9 bt wl.).

C. Irta-1-o1-tmroe-t l-rrcolr (l:lt2 by vol.),

D. Ilttr-lrturrtd Frcrol la rn rbrphrr cotrhlng ral,r (t rl.
0.6E cnlr/l00 rl. cf rolvat).

lg vrlnm of thr rcfcrm. cqoundr ln thoe rolvrn3lr-

Gh. arbrtltutrd Gyrtofu run togcthrr ln rll rolwntr).

tolvrst

A

I
c
D

0,65 - 0.?0

0.t0 - O.tt
0

0.20

O.EO - O.85

0.85 r 0.90
0,45 - O.5O

0.65 - 0'70

)t
,c
r!crtn
f
zo
t--(,
=r

=
Lj-,

3

lrPrrrtlm of thr trmts g-(afohbrophryl)-L-ctrtltut-

thlr pFvd 3o h I atrcly dttllcult trrh. A lagr ndc ot

Frrtt3tm ryrtu nrl tstrd botb G prprr, -a 6 rrrl,rrrr thln-lryrr

rdtr. Ien rrl fqd clrblc of rcpemtln3 t.btrr lffit.

lhprrrtlcl of tbr tr6'ttrt lblr thr nrt co ba rhtrrrd by

bfdl rpltr3r rhctr\opblrrlr. A rlbodlnf , rrt r.cochd, btfh-vlftr1r

rtprrGu. nr urd, na cbr trcht6rcr el lStlrtl ta llrrb (lt6f)

r.a. deptrd. thr t ft rtsr.Clor rlr *htnd m fb.tlo lo.tl prp.r,

urh3 r botlcr ef 9il l.tt (20O g. F.tL Fld ad t0 g. lonfc rotd rrdo

up to I tttlr rlth dltttl,lld urtrt). Ihr rn nbltlty of 3b tr6-trr

ru 2.! r l0't cr&oftlbr. + lql, Cbrt of, tbr cthrr lran rrr 1.9 r f0-3

cr/volt/hr. + l0f. thr cprrttlg rolCr3r ru trO00 voltl.



*

lccrtrrr of the lor aobtllty of thrrr cryouudr .t thtr pf,r

rlcctrophorcrk hrd to bo nm for prrlodr of up to t hour, ttlr lntrodrrocr

tm dlfflculttcr lnto thc htgh-voltege tcchnlqus, l. avlpor.tton rnd

clcetro-olmttc cffectr affect th. rcgulrrtty of the benfi, Gd thc

roproduclbtltty of the rctultr. Itr oGrs 3rfet, orylrte drytng of thr

P.P.r ln troletrd atcm, Frtttculrrly Err th. adgu of thr oooltng

platcu, ceulcd rrclng thrangh th prpGr ttrelf.

4) Ura of lffi-€nchmgc Pgcrl I -

Thc bert rcpurtfm, but tttll l4rrfcct,slf obtrlnsd on lfhrtomrt

ccllulore phorpbctc prpes. lcfor! u.r, tb brrffcr ts br ured rrr nrn

donn th. prperr 3hr pryer $r. drlcd, ad rtrlgr rers cut out lor ua.
Ihtr proeedurc urf mcsrtrry mt only Co prE-.(grtllbrrte thr prpcr,

but rbo co roosva rou tubrtnso ln thc prp* rtrl.oh tretb b€hl"nd thc

rolvont front end dtrtortr thr flor of buf,fcr. A rnge of buffrn rrl
umd betrtccn pH 2.0 (0,01 f-f,Cl) rnd pE 4.5 (0.01 [ rlqtrto buffcr).

Ihrra 1r l@ doubt al to thr nohenlrn louolvrd, rr the 11 vrlrror

obtrlocd for there cqotrndr rortnrd eoort.nt ovsa th. uholc pH rat
urd. Thny nra lt balort-

Iromr lf.
2rl'
2 14.,

2 r3-
l, i'
t.4
!r5'

0.6t
0.75

o.75

o,t?
0.E0

o,76
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llrll, tb.m b e cha rqartln rf cL 2rf-lrcr tril thr nrt, rblch,

b churtctr- of rhBnr, t[d 3r rn r. r d,l31r, rlnjrtrd r;nG.

llrrcnrt ef lrdlor3tvtgrl-
frdfo*Ctvlty ru rrnmf lr e t*hnl ttrl-crtr 4000 robtlllrtt"c

cqn3.8. tbl rct*lllrtor Erra nr O.tl 2.t-d1?hrtlarrolr plur O.Otl blr-
({..rt[l-5-?hq/lerrrolyt)bunr (tc]cd clrGtllrtlm rFdr) b Golru.
tcbn-tclubh rrdlortlvtty u.f ..ttrt a b r toGrl uohr of 2O rl. cf
rllttl,hCor. (lncllng nr ..clrt d by um of thr ot[tlc aGrrrel

rr'dltr .3drrrd (A.1.3. rtrCr) rtth rhtcb th. rrhl.r fr rOrtffi. It Gh.

$me of grlcblr3, tlr rtltctrrcy of Ghlr rtrtr for [C ..ltrrtcl b !11.

lrdl*tlvlty c cbrrtogc r.t rurrtd by cntths tb rtrlt lrto
I cl. t c3!ou, d couthj rrch b 2 11. cf rclr:tllrtor. ttf l.I.f. tlrtfr
crDt br urrd to crGlntr grc,bfrl *r Chr *tlvlty tr oo prp.r ld, ..
tb cmt-rrta rrr oftrl too ls to proylfr m rccnntr cbrnrl!-alClo velor

rtChtr r rrmorblr clr, lurnchl$ h.d Dt br.[ cilFnlrttd, od could rot
br Crtra tlto neqrtC rh ec.tluctlnS blrto3rr fru th cbratotfrphlc
dr3l.

brrtnStlr-

-

Irn lEggl dilrtlcr (Df-rolrtot rtrrh 3p25t2, tttdly nrppltrd by

Dr. $ltbr of 3h trllt fil..lcl Dlvlrtool D.t.I.l.) nrc ereh dord by

sottul lpltlcrtton of O.0Ol Ft. cf LUa] |z -Et (l r l0'9 qgr.) tr I pl.

cl *t3n, aa $t rt 25c cvrntgbt ln r rtopprd fb.L. It tnttt,
rll nrr d.al. Ibr nrrt rm rr$rd ont rttl tn ! rl. porttor of

fbSltLd tr3.t, d Gb tllr nrl fnlEfrrd b thb f,Grr, olbr r

frnl-flrrr ttCrr bjrlrrr. lb flrrl urr 3l.n nrtrd qrt rttb tro
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5 rl.-prCln rt trln, ra Ch. fnp*r rr. Gr*trf rltb tblr
t lufl tf rtprru rGlrrfal lr r rCoppcrl lO rl. tl..l. tt L{nGI

f,3. mgrrtrd tt GrSruudtt 13 lo0Q1 lor lo rlnt.|, ra th. Gotur
trfrr rrrd. b :rcorud tolum-rol0b -Gtd,Ct cn3rl to 6tt
ol chr rflbd acL,

lrotrln d trrlrfc rr[3r rrt rrud fic tlr Clln-Grctd
fnfsrC. bt rdafttil ot 4 vulut of Splutt r:lnl, ra cr3rtfufht
tb drtrm. tlt Arndnt rr c*ntrert.a ft w{lcrl3fa! *l'
nincrl F.trcf. lbo frrtfc *h-1 prc$fG*lorr nn prrlocf fl
ttr eorrrrr of rrfrell3 3b rlrr ol tb rrt stclt ce O.! rl. tt
cc.rtrrtt f,f Cflfrl lr r lranr tO c.-trf co hrilft b.!l prprr,

d ahrurtoffdrf lr rlvrrt l. A ffir ttalp r13 crc elt th
shtctoirr, ra sdtor3lyl,Ct nr rnrl. Itl mly rl;rtftert }ra
of rdtrrtlvltt csrrrd .t k O.l[t - O.tt. tt. fd ft,t k O.fO - O.iO

lna crrC frt, d tbr rrllr*tlvl3y u rlrtrd lrr ft. h rbr3r rrr
ncfrr*o|rrtbl c hdrrr lo.l D|a lr rolrdr flrG ra D rltl
tlr rn:f*b F(frl-{lAfmoffryl)fbcrttlil rt tlr rtr l-(a&tlcrn-
$ryfle!r3;6!11nr. bftrc cqonf rcf fic*d utti rftll{rlr
ld gH rrJlnlslrl,tt tr. rd. lbSolrr ar rha tr tlt. VfTl.l.
It rlll bt rm tt* & rdtortfy{t' !o{@ Iltt Gb

l: (l r+-{fcf flcffry f ) rf*dlc .

I*a-rl$h ntlvtt' lil*d tr tDfr ba rcmtrl tG
rrautrtrtt lof rf rb lrlhr ldl.srlltct, r.drr utt url.rrra
fr,t. 13 l,r tcrllh tl* .il f-g n drorlrl r pratril, d nr
13 rmo.|rftrl' ctrttrl.
Il Lr. Fa Fa. Gl Gepf..lly td uttl o.at F& ff f,-E



56a.

I
Nro
:
i
E

Ic
:t
o
U

o
iri-.r;.
VII}J :

10 20
c m'-' 

f r-ir, rijistributlon of meteboll'r,es of L C.ltr-licti proclucect
b.)r r'r. clorne i: ticer {11 vlvo : tll.* i:i- rr':L'!.ro ! 

-v
,,iur5eimiffiiffi tlie positiorr f,T)- autlrentlc
g- ( 3 r,1-cticirloropitenyl ) Slutathione arrcl ( g ) - tlre
s- ( ;-' ,4.-diclrloropirerry 1 ) -L-cys Le itte s .
Cfu'oinatograurs ivere ruII in solvcnts Ar Ir C r*D.
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(l r l0'8 6rrlr), -d ffir h4t rulrnlSht rt tro ln r rto;9rrod tl..L.
Ibrry rrr. tbr tnrlod s*tly rr nrrr thr tlhr. hcsnrrcd tclm-
lol$h rttvlty rcuncrd fcr rr 75il of tb rppltrd dflfc. ktrr-
rolublo ratlvlty rogro.ated mther Ui'11,

f,f.blr-r of thr leltttcrl cbrnGogrr ar &m h ?tg. YIII.I,
Alrln, th. rdlortlvLty co-chrcrtefrffid rltb tb t-(2 rh4lahlorophrryl)-
glutrthlil"

tn vltn tlg4!$r-
Grrrrr{fsb rd fty bmjnrttat-

mfnrtm ct IOO flht (t'lll fZ) d of 20 grg tluh w!
prrpmd tn lO r1. c! O.f il phornLrtr buf,ftr, lf 7.4, rnd nrt crntrlftFd
* l0r0o0tr lr tO rlrtor. lll. rrlpc!.trt urr dr t il rlch nr.F3t

t ffi ea O.05 dl tl L*d f-ECt (ff3 lrt.ccrrtltlt I r lO-E C.rrt cf
fC). lldc trr. rd. up ln rn liattcrl trdtm, lD lO ll, of tuftrr.
lb. rtt3r nan tnsrtrd Sc rt'r hfiEr rt !7o.

It thr d rl tib clrr 3h. lsrb*ln rllfiftfr n8l rrlrrcd
rltb lO rl,. of tolun, rbJrctd tr r3hrl frrlfltrtl.ctr .ils.drr3rd,
ld fnrchrcrtotr.tt l n Erfrtt ll.tl prpr ln rollrt l. brerrrf
rf, ntlrlSy nr r brlour-

fly &rr 3n5 rtd
tclun-rhitr
htc.rctSlr
nshf

ttf,
tft
Itt

0rf

{or

rf,

,n
o

rf,

ljrlr, fr bdh Glrlr, If. rler Dlrt ol thr rdls*tlvtty
ce-chrrrGcfr.0l.d d.tl crlbL !-erSdlcbtprcDEllfhtrtbl.il.
A rfs tor3fr lrebl rttt ct g{1rhfrcDfrrtf}rll.rfntd,nr,
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t-3-r

Flg'
WI I.2z Dlstntbutlon of metabolltee 

"f [.1bJ f-HcH pnod.ueed,by ,0. zeal and.lea tn vlvo :PJy l4 o ze?I-8IrCtlCA Ln V1VO ! r--r af1} ln Vl tff O E r
I,'lpeleg. pprs tnd lca_tg tlre po sltlon of ( 1) -s.yntheig -( ? r 4 : d lc rrr o noB'h" nvii-sf; tfi irj
9:( arc hlonopnerrfrf ) j*tetelnes.

lndleate tle poeltlon of ( t) -synoBlglyl)-glutii[to;i ana Gj {he
of ( lJ -synthetlo

s-
chromatognams were run- ln eolvents A, B, c & D.



tt

chr$ rs cE c.rr of tbr furr, Ghlr ro rbrt n3lt3lblr. r.
?tjr.Vlllrl rd 2.

b) I rrlrr of tly brtlD.Ser urr prrgmd rt &ovr. Gr nr lrtt
r. lt urr, *11. chr mcnd brd Lrrltrvat protrtr rurd by prrctpttrtlol
.3 p5.0r r!trr rttch Ch. ?n rlr r'rturnd to ,.+ V, ddfdf of rlcrc-
dropr cl, 2 t-trtC. lrlb rrlo E * 2 il rltt rrrp.ct to Gff,, 1ld

0.05 il rtGb rl.t ot m tfC] f -tl r. ?r.rrtnrly drarlbri. lL 3blrd

rlrlrl rrr rG up, lddfcrt rl,th th. ltrrt e.Dt Gbt [Ua] y-ICt rrr
da.d o t nrll rtstp cf t113.a 1r1l.r. lrcrrry rt rtlvtg rlr r Drlor.

Srtr
I
2

3

tolrrr-lelrDlr
ttT

tor

tor

hGrr-trlnbb

+tl
551

'tI

Ilrr|ll

2(E

l5E

tl

tL.r rulCr rgttct tL lfrl tbrt Cb. t-El fu htl dr*td a
;rcttlr ttr rclutlol, *tcl rtfrctr DoCt Chr rrlr c! nrtlil, rd tb
.c r{tb *faf 13 tr rrtr-trt. ft rtlcC Lr) ct calrrr, lll rrtrd
rhr r lctr rE3 of tlr br3 prrCrh rd bc rrrd. lt t| rt
r|rlrr * Gnttn d tb r.Gttn tr3r cr dcrd trr th. thfrd

.lirCro 13 S t Clr3. brrlrg 3. ilrretn rlf ttr ppc, Clr f .m fr
rt$oltr{ }.!ltf b.frf Cs.t l bt llc! ;rotdr.

lr .ft trt, 3t nlt rffr$frdlt fd.U- rCJrlt3r
r.c@ rl3l rfr ry*f*ft }(r,tffif)rbt*f*:

c) tly ad gr-lp* mfn*.. rrt ,E ler.d r ficr$.a lr 1lr),
rl nor rd. t il rtCl rr| 6t 31 0U, O.Ot il rltt rr..pet tc f,-tf
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(l r lo't Gurh ol Bt), ad rc'' l| rtth rrrprot to I,t.t, aa 3c

Ltqfml blur. ltt ut.aCf ol hhlbltln rrn tarqd to br Ot
.rtlrrcLn cf rrtrr-roldle rrftortlvlty) ttt rd t6t lor tb tll hqn-
rtlt, d 9:il ra ttf lor tbr grr-j3rb rylClr.

Scc tL Gtrtlrt prccrfira! !L rprlrlarrly drcrlb.d, r1tg:-
reluDlr rrttorotlvltt r.r tfid Co co-Gfrnrtc;rrpf dth tb ryrrtb.tla

&(fr{dlsbfoarehryl}ttutrtblff to rll rcbot rtftr. hrr, tD

G. erprrbot, r .tCQt ru rlr Co Grrt brqhmt btur $frfcb
chrnrtcttrrPb rct olor co cL rynttrGk F(ffchfonophrWl)-L-rytttln
ln rolrrEt A (rt 0.t5 - 0.f0)) bl rldrgrlt tf. .rrr*t cd str-ch3
rlft blro. ttlr ru Dr*f.lly rrrceufrrl, trt 13 trl td, (F

;rrffrfrry ctrrrtogrrpby, Chrt 3h. rrdl*clvtty dtd rot nrn rttb rlthrr
cf thr rrfao. Tctr, brnt rn rt r |lt rrdlrtr lg. O.?0. (b relyttcrl
cbrnrtofrety l! rolffir \lrc rd Dr tt lcr clrrr chrt ro hD.lbd
cqotndl rrt prrcS (rrr ttt. YIn.t). ftr totrr rvrnl nrbrtcr
cc-chntqrgted rltb thr rllthrte !-(dfchbroghrryl)-tn4ylGrl$.
fh. rlanr rvbl cqonf ur. rlctrd od rrflrmd rlCb t f-*1 frr tcur

iaur. (b trchrlCctBrpty, thr rrJtc*tlvlCy b*rvrt tdotlc.fl' u&b

3b t-(afehlotqlryl)-14t'.Crlrc. O tttr .ddtr., lC lt rujjrrtd
3h.3 thtr

facan* .. n rrSllrG bt $lrolyrlr of tb cortr Dndllj jlrc*btil
frEf,4 thr rcll Crfttn.

a) b tlnrol ll.Frrtt?r (|fiIff tt) nn hrrtotDd tr !O rl. ol
0.1 I ilolgfrtr lotGr. tL fn;r*. urr crcslfr3rd rt l0rffiOa for

t0 rlncrr. ra 3h. rrFrE$rn3 ur rrtrlld. tt nr rdr t il rttb
r'lrprr Go elf, d ts pl (1.5 : lo-7 Brr.] rt LlAd y-wrtoGtrd a
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c /*rin.

Crra. --?Flg,illlr .3 s Dl gtnlbutlon of nad.l oaetlve aompg-]Fd.g ob tatned byacld. tneatnent of metaboll tes of rl-1ttc'f r -HcH. 
Iacld. tneatnent of metaboll tes of rl-1ttc'lu -HCH.

X"fP"feq, !3Ig lngle a_tg p9 B+ tlpl of ( i) pvptI"fP"Ied.. bars lnd le a_tg p9 Bl t19n of (rlurlgEr'€Q. otrr8 ln(rlearg poBltlon of (1) pypthetlc
P-t ? rl+- _dlo trJ-o nopFgryr ) -E1u tathl one {ina ft)- 

-f[; - -
S-( d.le lr-lonophenyl ) -L-cyste 1ne g,hJ-onophenyl ) -L-6y st e 1ne s .
Chromatograms V€re run 1n solvents ArBrCr&D.
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ft13.8 t t r nr tlcd fr 3b rclnttca. lb ryrtr u.f hc$.t d lor
t b. .3 !f. llcrr 3blr tlr, tbr rrr3rrn rlr da*t.a rltb to rl. ot

tolur ra Cbr 4rcr llylr ru frgrotrfdrd ld dr-Hltrd u Drtrre.

llr prr oct of cb. dd.a rrito*clvlcy nr rrccrurd b tb tolu
lryrrr d lOt rr 1ec.3.a b th. JFm tlrr. ftstrrlrrrt e6glGr|rpb'
rrr csrlrd ot l! rolffi, l, n lhrtrotl lo.!l prprr. I htrtotfr of 3bg

b rbn la tU.tIII.l, rllct brcrrt.r ti$, rnE rlGh ttb htD-jtlvtry
tt tcrCl,n, tlrm tr oly c rtfdffcltly l$.ll.a rr$oll3l flrtflcrd
ll g!Es.

litr rrllcrthr rrtrrtrl rr rtutrd !r- thr @, rd h.ff
rrtt'sd rtCh 5 I-El lor tlrr htr.- llnt.a rlCh Ch. rdtcctvtty lr r
yrllr pfpt. tb ffdleftrb derer rrptlty ffi bl.c1, od e hl1l
btrl pncrplt*. rr ftulrcd. It fr rrni Gb3 ilt trrlrrl t!!r
frqrl3lfr rt tb yrllc pllrmt.

If. bfirffrfr rlftf rr ltlt rr.a, rcrprdrl te &yrmr rrnrrl,
tlr| t. tm trr El, d fllrf$ @ nlhrtrglrt lt.!l
Drtc lr rcbrt l. I blr3qrr lr fi b l1l.VIIL5,

tr tol of SL tcsrl lrJlnSlvltT :l rc Gh rr ft 6 GL

ftrtbtb F(ff.ffclDfryt)-L-ctjC{,n. ti|b f-a rrrsGj j3gilt ;4tt
"5|{ylhlr, rl tvlrrly c*rfrt r s*rr c! dr *tdr rt ttrilfr ll.

b rrc Fct ct tlr -tlrttt rr drd rt tb rrtcn oqln.r,
ra arrd E b. rntrtd dll yrllt, @trr r*rrbl.
Iil3 lDf rt 3b rtrvr$ rr $|r t - rr. crx3-te tr brn. lt
b Sfrfb3 tlrt tblr ry ctl* rt tffrfmlr fltcra lr r rtdr-n*rlr
5fr] tt. tsftrlyrtr. fir rtrn rl Sr bern-tmhllr rtlr&y lr
13 ln.
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tr'tg.Vllf .4: DistributLon of metabolltes nf faCI f -HCE produced

in vltro by M, domestLca on a prellminaty chromatogram

run ori Whatmans No, 31- paper in solvent A.

F1g.VIII.5; Dtstrlbution of products of the acld hydroLyeLs of the

prtnctpal [ -HCH metabollte, on a chrsmatogran run on

Whatmans No. 3L l-n solvenE A.

Flg.VIII,6: Electrophoretlc behavlour of the rnaterlal obtatned by

t,he acld hydrolysi:s of the major metaboltte sf L%l-

[ -IICH.

Numbered bars represent (1) i the S-(2,4-dtchlorophenyl.)glutathLone

and (2) - the S-(dfchlorophenyl) -L-cysteLnes. Itltrere aeparatlon of
the i.gorers oceurs (F1g.VIII.7) the b:ars are numbered accordLngly.

F1g.VIIT.,7 I Dlstrtbution of radloacttvlty on {.on-exchange chromatogrcun

of partly purified hydrolysls product of major metabollte
or flacJ f -HCH.
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The radtoactlvtty runnlng wlth the $-(dtcbLorophenyl)-1-6tetchsr

rr! eluted, eon€entratsd rnd eleetrophoreted ln I lf-rcettc sctd for 15

nlnuter at I'OO0 nolta. It rae found Ehet Ehe pork of the rrdl.orcttvtty

ers tdenttcal tn mblllty wtth authentlc E-(dlehlorophenyl)-1-stlteLrel.

Ako found on the etmErophorogr$l lrere glx other atnhydrtn-poeltlrrc

bmda, contalnlng no rsdloectlvlty, plue e yellos plgmnt rhtch fluoreeeed

yellotr rrnder u.v. llght (eee Plg, VIIIT6).

The radtoactlvlty wao €luted frm the clectrophorogrro, coocentrrtcd,

snd chromatographad wtth the synthett. 9-(dtehlorophenyl)-t-6yrteLn s on

lfhetumre eelluloce ptmaphrtc lou-exchnge prpcr fn 0.02 tl-lcetlc retd

(pA 3.35). It rral fonnd that the redlocctlvtty ran cloee to thc frmt,

and did not colnclde trlt,h eDy of the reference corryoundc (cec Flg. YIIL.7).

tlrc BfEe rcrulte rero obtetned tn buf fere ftm pt 2.O - 4.5, &d ln

prcparrttons rhlch had rct becn alencd up by elcctrophoreell.

c) A hmgeute of l(D fller ln l0 nl.of 0.1 t| ptrocpbate buffer,

pn 7.4 sll rnde er dercrtbed ln gcctloo 1Sr), ad ver nde 2 dl rtth

rerpect to GSH. to tllg u.. dded. rolutlon of f-fCC'U oo egg-llpovltelltn

(Feparcd .! dascrtbcd for DDT by Llpfs od ferrur, 1959) to gtrn e ftnsl

cotrcentretlm of 1d, .nd 145 Fg of [-ft mr rddrd ln 0.05 nl. of

tcetonG. fhe U'nCn coatrlocd I r 10'8 Grrtc of Br. 
$tG sy.GG ril

lncr$rtod for I holr rt 3?o. Ibe blnk nr ldotlcel, cxcept thrt the

lregsnrtc rr. rcptrrd by buffrr, After thc lncnbrtl,m, rrh ryrto
urr utr*tsd lnto 2 r t0 d. of Colucn. thlr frectlm su ureysd

for K -ECg by grr-ltquld chrmtogrrpb, od fier rrdtoectlvlty la tbe

retnttllrtlon eouotor. 251 of thc ECNI, 6d 801 sf tbc rrdto*ttvlty
rcrG found ln thlr f,rrctim. Blcovcry ftnn tb. bl.dr xr. 651 nd lO01
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tE cb. FBI rd Ett, rrt sttntt. lh. 3tlum rrtrrtr rtr cil.rtrd.d
nd r11g*r nrr rhrutofrfted aa thll-lrytr plrtrr rr tp|.llrd &rrr.
0.5 .r, brndr Fre rerrd of mrryrd frr rrdto*tlvtty (rrr llt. VlII.i).
biltorctlvlty nvlnj rt 3hr ra fg rr f,-l9Et *aratrd br 0.ll cl th.

trtrl rrdtortlvltt.

t) CrJegrttoo of f,- d 5-Hr-
frfnrtrr ol 100 lllcr ld rf 2O jru gn$r srr r* t! lO lt.

rf 0.f f 
'b.rghl3f 

buf!.r, pf ,.4, rr drCrltrf tn rrtttc (tr) ld nrs
dtrtyrd orntghS rgttrc O.l I 1tc&tr brffc rt pf 7.{. tl*tpl,G3td

rrttrlrl rrr rDn cft rC l0rffi1 ftc lt drtlf, ail th. ryrrul3at rrr
rdr 2 fl rltib nrrtr3 to G[, .!d 1.6 r lo't rlth rrrtlst to f-EC!

(^
.a d -lCGf, tbt 3tp.r ct bld rlr urdr g rctrlrfq rnryr d
C[ bt r lggl, d :hr *ha cat-Lr'lnt €f rd tgct, bot rltb trhr

cqtr rpf*d ty bu!!c. ttmr ltrtc r!. f.gbrt a rt ltr fir rlr
blrtt.

lfcrr 3h[r 3lr, tBf rrr drrtra btt l0 rl. cf C.lu tt
tf$tr. rtl,rrlag b tO dlrtrr b I rtfEDrrd flrrh. frcrrlry frr
FEtr:rrtrfifuS bldr u tll * tI! rd ttr rqlrtr ryttr. lr dl
c.l.r lrrr tir tl.

ttr Ant lryan lt! .-rriErtrd lr d.rrtbra tn rrcttr prlr

Il .stor3.a ]c tGdlrrFfry r ilffift h,!l prrr rr
|.trc lt ftrrtr w'r ct rtt tb @ d cba trl r.v.

lnllrj, rt rrl3fdf Cn{r gffir d Solrl nl blb (ftt$
rrCS,, tl t{nfflclt dlltbrue rl lrtrtril hhil .rftr{nc.|,rfrl
lldt d qlrtr SftI. lb bfdf .ttlt frr trfat;nr-rfd rD.Ot t

cb al.Drfr u rHmlf rrt drr3lilr
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37&
Crn. -t

Flg.lJllrr.8l Labelllng of dtluant f-pccH by pccH

metabotleally fnom[,tJ f rFH.
Numbered. bang lndlcate the Rf of ( f )

pnoduced

Y- HcH
ana ( a) X- pccn.

Blank contdlnlng trIICH onlyo

Reactton syeten (contalnlng d.i1uart. tr-pCCH) .
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Itr bld fro + 0.4o ,r 0.7t rrr cst out of rll thr chmGrgrrr,
rlutr{, dd thr rlurtr tril t*b urr rp?lLd b r$lt {.rotlclrr Eo

lnrr rcrtpa ct lfhrtnrt la.l p+c, rhlch rfrt tbe tun ln rolvrntr lrl,
g od D, txp.otlvrlt. Er rrh cr.G, nr drtlolt , t'ut rt Trt rtruj,
UnUCrln rpot rr oDrcrrd rc lg 0.701 O.tOr O.O5 d 0.25 ln cbltGo-

83rr ruo ts rolrnltr ArtrG rra D, nrp*tlvrly, od th|,r rpot lld rt
tpD..r b clthrr bhil,. ttb ryoG dld lct rDDqr *.8 ehrcetogrtr

Ft trr.t.d rlth tcnlm od blb ([ttf) rrrSilt, rhtch tr frte

rnrttltr thl lt$tdrhr rd tt tr prlbrbtr thrt lrtu tf rhtr rtrrbl
dcr rrrct rlth thtr firgC, chrR ru lrtrfflcLat cf tt to producr .
prrerptfbh lpot.

It tdaClty ol thr lg vtlurr ef tblr rtrrtrl b thr dtftrrut
rolvrotr rlth ltrr rl t-(2r4-dlchlotrphrryt)gfstdhtn , rr nll a
tb. glut$hfc-drpndcr of thr r.Gtlil, f,rtl.lt rtrmgly thrt Sbtr

capound lr r lluCr3llil coJu3rCr.
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cf,APIlr t

DCGH Dttrbelfrn rnd G8B-t-lrrrltrurfrrue

Irtcrkttt-rrrlr---D

('
i-?rGGf, r.p.6t.50.
(
J-Ef, (L. Ltght & Co.) L.p. Ut9-1!10o.

loduasd glutrthtm

lruphraol blrn

brru Eeprn3loolr-

f,mgrnetcr of IOO lllm (EP2$ 43) rd el 20 jrrrr grnbr ln

10 nl. of 0.1 f, phorpbatr buffrr, pf, 7.4, Erc rpua et l0r000g for

30 nturCrr, ad portlolr of thr rupcrnrtst rrr. t*ctr for tlu qerlnrtr ,

lcctor pqdcrt uGrr pRrp.nd frn cm-dry-old Wf-rrlfrtaS fltm
(tf2ll 43) .nd ftn El-rufccpttbh trrfr Snbr, .r pnvtorly

drrcrlbd. Thc yleld frc 4t.t t. of tl,lrt (Io00) rr 3.E5 !. of r
Itght ptat, pordrr. rd lrm 3E,3 t. (3Ot) cf grrm gnrbr th ytcld rm

1.65 !. of r drtt brca pdrt. Solutlor of t28 rg. of tly rertor
pardrr (oqplvrhaC to 100 fllrr) or of lO6 rl. of gfrrl-gf,ub rc.toar

pordtr (cjrtvrlcrt Co 20 trrm gnrbr) rcre rdc up tn 1O ul. of butftr,
crotrlftrgcd rt l0r0oOtr for lO rlurt r, rd portlilf of thr ruprrnrtoc

rred h tbr ttfrrr ta rrqtrlrtd.

hthodrr.

Arylcrrnrtuoe rctlvlty urr .r.ryrd
pn ?.4, r docrlbrd prrvtcrrlt. lh. €fE

rFcCstphotntrlcrlly rt

caorntnttc rc 2 il, rnd

cbrt of, thc Cln, 0.f ll.
c
@ -ttQf,4trbcfbhg rcttvl,ty rrr rr.ryed ., foll.crr-
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tyltc. of l fflrl rulr,r of 5 t1.1 rrr. lrt up, cootrlnbf gm
a

2 il, f,-rau 1.6 r 10-6 il (.ddcd lu 0.0! rl. of rcGtql, &d 6ryrr
rolutlou tn crnG tufftalrlt Co nrtatrfa r lllr* nrcttoa currr lcr
I nln.; thG buffrr rrr 0.1 x phorpbrte, Ff 1.4. ttr tuber Err
lncubrtd rt ?ln, nd O.O5 r[. rllgrom nr. mrd rt btcrwrh, d
rhrlm vt3ronrly rlth I 11. of ter-cold Colum lor 2 llontcr.
bcwrry frc blr*r ooatrlnf nt ro oortr rm f00t t 31.

It rrr bopa{ tbrt thtr teehntqur eold br trred lor hbette rtudter

of tb .oryr ttrflrld ft f,-rcCB rolubtll.Htla. tbr ntbod lrr bmnr,
aet rufflatmtly rccurrGr. At b.rt, tbr crytrlmtel crror la r rlngtr
.trtf lr ! 2I, ttah b.cnr dbpreport{a!.tfly gslrt rhm tlttt l
r.rctloo rrtor .r. Cc bc dctcnlord. to rtnCrln r llncrr rrrstto
iBurtt., tctr ths 2ll et the albrtrrtr lrt br rl.lmd to bc ct$cll;od,
ftrr, rhn dttrtdnlnj thr nrnt of rubrtrrtr Cht hr. dtrrpprrrrrd,

thr totrl crroa ry uxrnt to 4f, nhtcb, da trlrtad to orly 2!l et

th lnlthl rubrtrrte cooccntretLon, brccr 13-2O[ of tbr labrl
rt.Gtf,on wlelty. ln rrqh b glvra. llw t{mttsel ryrlc3 nr.
lrt up, rrch ciltrlotrg 4.t 13. cf lly aBfCfr EerLr, od nmc trubrtrd
for 15 dnttlr. 

'-rcO 
rre{syrqf rg EOZ, Stt, Sl, S1, rd STtt

rrD r 8!.6 + 2.5L ttr ro rpt ct f,-** rt$ol|,r.d 1r Gblr

pcrted 1r thrnlorr tl.{ t l.tf - 8 $trrt E sc.Et ts rrrrr of ut
of th httf.l nlorttt.

It b pml.blr cht, rahlry rtth r n-lr ef rrpllcrtu, n
cold St r nrrm$lt ncurrt rrD. lbr ftrofnfrd Lt"ntfu rtndtct,

tblr ruld br wry trll.ru.

lcrta pdrn tlr boct fllrr rl fi;rat Infu rrlfEltrd rc
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(
p.rc.?tlbh rtlrr{ty tmrdr d-f,Cf,r .v,.G rht 20O 13 cf poudrr rrr ured.

DDf dchydrochterlnrr rttvtty urr Llndly ruryed by llr. !. Smdrll

utlag tbr follctr3 tcht$rc. lanyr lolutlon, Ctn (2 d0 8d Fl

(2 r lo-'x) dd.d ln 0.02 rl. of dtnthylantpbrldt nro rdd.d to O.l lt

pborpbrCr buflrr, tf 7.4, to gtve r totrl volrc of 2 11. fht rlrtnn ru

tacubrtd rlth toth rhrhtryf ln gro$d tltll-ltoppcrrd trrt-tebgt for

30 ntrltrr rt 37c. lt thr rad of thlr ttr, thc ll,rtun nr uGrrctcd

by vl3orqrrly rbdlq utch 2 rr1. of tolumc. Dil pruducrd rrr otryrd

by 3rr-ll.quld chrcrGqrrphy, rt drrcrlbd. rtth r coltn t ry.srturr ol

1700.

C.l llltrrtlonr- A colrn of 4.5 r 40 cl. of lrphrdcr 0-10O rrr wrd,

bctng rct up tn th. coll ro(n rt {oC. ttrtl.mr of t00 drogr (12.9 rl.)

na. collrctcd rlth r L.I.l. ruftrcrrcr frrstlon-coltrctql, U.Y.

rbrorptlon rt ttO fr rrr ml.tomd cotlnrqnly rlth .s L.f.!. rWlccrdl

rrsordlnl fFo3rephecnter. I coorCoC Fdtoftrtlc h.d ef ffl Gtr. !:ilt

u..d, ub&h lN. r flor r.t of l{ ll./hnrr.

th. Srlutr rractdrd brr rn ptrrlly pr**rtlvr, thr

rttrt trrcttar b.rns !r.ot'-drtrd. thl un of t44t3tr rrllr 3h'

Dc6lbtttty ol lorarr1tta drrr tc hlfl nlt eomtrettn *etr frrrr'
drttat, or tc rr{tnolvfnj thr ptudnrE. lrp nttr rrr urrd lr prrf.rrE.

Gc dtrtl,ll.d ntlr, tr tb. frpe tb.3 tn t!.f.!C ruld rlnlrllc dlcptLm

rttrtr &lr 3e ttr prlrcr of crrboryl 3ril9r n tbr fretder 3rhr

lbr pl hd rrr trtt d rtth lll3rr pr .r. tfltao 4pltortlo o!

t[ roluttil Gc b3 llltmrd, tb rrrt.r tryrt rrr ifefrd to lurE bolor

ti. ,ftltrr-prtcr. lttcr mll'cltf.a, thr rlattn rrr rltmd Co drrtl
Co tbr Jt Dclrt bdat thr rlutl.G anr.Frttr urr omttld.
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The brd-volru of thc coluu rlf 6tfO + 10 nl. rnd thr vold rrclrn
170 t 5 nl,. Th. tnncr wftn, by crlculrtlon, urt 4?0 * 15 nl. In frct
lw mlrsulrr nlght pl,gnntl r.ro bolng clutrd ln up to 5E0 nl. of

clurnt. Thl rrthrr hlgh rrutd nolrn, rnd thc htgh rpprr.Bt luor voltu
luggertr thrt I oonrlderrblc @unt of, rdtorptlon dld oeeur tn thlr lyltm.

lfprrtmntrl l -

-

e) lly rnd grtt-lrub trmgrnrtct, rnd roluttonr omtrlnl,ng rn

cqulvrLtnt r.tght o! lt;y od lrrm-gf,ub rctmo pordrrrf ser. rpryrd
for rryltrrnrfrrur Jd 5-pCCn--trboltrlng rcGtvtty. trlor the fly
prGpurttml, rryltrurlaru rctlvtty ru 0.12 n-mh/fly/ntn. lDd

0.05 n mle/fly rqulvrl.nt ntghc of rsrtoar pcrdrr/utu for the

homgraetct ed rs.ton pondrr roluglonr rcrpretlwly, rrtrlh [-fCCf

ecttvtcto rrrr 1r fO'll o-olr/fly/rdn. rnd 0.!8 r fo'5 r..rmla/fly

rqutv.lnh. lor Gcltclvtrr, rryltrrnrtrru rsttvtttte rerr 7.8

n.,m1r/grubllta. rnd !.4 a-mfo/tnrb rqulv.lnln., rnd $ECCn rgrtvltto
0.08 r l0-5 u-mlo/Fubrtdn. rrd 0.05 r lo-5 n-mlr/gnb cqulv./uln.

lrtlot ol rryltrrnrfrar.. rcttvlClcr ln hmfr.n3t. to lo€tms

pordon urcd u.r.2rt5rl ad 2.29tL lor tly rnd grrrr fl.rrb rorpcativrly,
qthtlr tho corarrpondln3 rrtfor for 5-rCCn rotlvlty sor€ 1.7!ll end 1.6011.

ln crPrrtnat rrr nrdr rlth tno lly rortma pordcr ryrtcf ott
nnlnlrlbltod, Ed 3h. otb.r nrdr u? to 5 r lon b broph.ml blur. A

rr! lnhlbltloa of lll urr oblerrrd.

llr ofirrt r fsr thr trrttco lr fly bmgcnrtel eEd rsrtsor padrr

rolutlonr rn rbar 1n t13. [.1.
thr tahlbltcd O) asn rrf

untahtbttcd ru. rhora tn (l).
cmducttd rc tk rcokr rftrr th.

It rlll bc mttccd thet, lB thlr pcrtod,
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minut es

F1g.IX.I: In vltno metabollsn of $-pccn
homogenste i ---+- M.domestloa
solutlo4i and. -o- aeetone

by : -{- ll.domeetlca
ace tone povd,en

povrd.en solutlons/'
5 x 1O-oM ln bronophenol blue.

Resul te ln ( n) were obtalned. 2.L2.65.
Re sul ts ln ( B) were ob talned. 20 .I . 57.
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th. tc.tso. pcdcr ut d lor both nrnr hd lort r coarldcr$lr rqrnt of

Itr rctlvtty.

b)(f) CGI fl'ltrrtlc urt crrrlrd ant oa I rotutto of l g. of the

!f,dcrttcr rG.til. pcdcr lu 1,0 ll,. of 0.1 ll phorpbrto buf,fcr, tlN t.4,
thr toluttoa urr crutrtfrrgod .t 10r00OA tor LO rfnrrrt brferc gptlcrtln.
lhc rlflucnt rrr rrrlatd fot rtyltrarf,rrre, Ef dehydrccblorho. 1nd

f
) -lgatscltrlng rclvlty. ttr mallrr cc rhcu frephtcrl.ly b
ttl. xr.z.

It r11l br rra ShrG r11 thrcr *tlvl3lfl ra clom tcgrthrr. tho

rrTltrorforere nrd lE r cqartlrrly Dfrr Dat rtth r Dr* rB

frrctlol 2J, thr Etrrr sttvltt 4prred tc rurr ln trc bodr (r

aFprtrtloa obGrlnd fs c*h ct tro rrprrlntr), th. flnt rtth r brod

F* et frrstlsu 25-26r rtd tb rcsod dth r trrh rt fretlor 2E. lt
) -lG0f, rcGlvtty rrrh.{ l p.rl rt tr*tlm 16, rlth r rtrnldrr rt
trrnttonr 27-!8.

b)(tt) lh. tOr00O1 arprmrtrnt of, r rlutts of 500 rg. ot g.EdtE4lgg

rsrto!. pcrdc fD lO r[. of O.f t $D.phrtr buffer, pX 7.0, rrl robtcCrd

tc arl-fl,1trrCltl. ttfr rB.t6. pc{c, orryrd oo. Dtth ;rlcr te tt
rrpcbot, Grtrlr.d rll thrc Gftr *ttvlBlcr. tfiru r..ryrd
trdhtcly brlcn ttr qrrlrat, ?'hr DrrtcrClol rtlblt.d nlf tFll-
tnrlrrrm rttrlt', IG rtll br rn frc tl3. Il.! thrt thlr -Glvl,Bi
tur |rtCb r fd d frrttn ll, rtflltcdly totlr tho tht oC

$dnrtrlr ptrDrrrltfl. lt aorr nt, bnrr, !.ofrflttly llly r
tnr.t dtlGttm Lh.o th. 3ro lnlynl. b 3h|r ltfcrl rhrn
rarerptbo qgrrn tr ftry r rtflftcct tst h eurfrta3 tbr drtln
$3rn, f3 fr prll,blc 3ht ettf*rnll tn trrckvlt cilpiltrtr ol Cb
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Fractio n num b er 

-)

4O

Ftg.IX.2: ELutlon of 1"1. domestlca aryltransferase, DDT dehydrochlorinase

and .f-pCCff-metaboltzing acEivity frorn Sephadex G-100,

r*rrf.rrr. .% Abgorption. at 280'B1t.

Aryltransferase activlty unit = 10-5 moles/rntn./ml.-- of eluate.

= 10-9 moles/mtn. 1mI. el-uate.

actLvlty - unlt = 10-10 moles/
b--{-

-g-

PCCH actlvlty unlt
DDT dehydrochlorlnase
hour/rnl. eluate.
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100

20 40
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Fig.IX.3: Elutlon of g. zealandic4 aryltransferase from Sephadex G-100

.... ,..,..% absorptlon at 280 mp.

-__ Aryltransferage act.lvtty
of e Luate.

PCCH activity - unit =

DDT dehydrochLorinage
hour/rnl. eluate.

- unit = 10 
- ) 

mo le e /min. /ml ,

----4-

-4-

10-9 moles/min. /ml. el.uate.

activtty - untt = 10-10no1es/
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tro ryrtc rrt drccrrlm tb rlutln beh.Tlcur cf thr aryrr f!
*tch u. trG llttnrC.a. tG |lrtrnr, th. trrrr |n6 rolutln
rPPerr| tc brtt. r nch hlghar pmotrln emcntrtttm th.n th. llrl
tt grtrtls. It Dttbt thlr b. prrdtctrd thrt rtlcrptln (odnr
r fkcd ndrr of rdrorptlm rtto) rtll nC;rd ry 163 Gg1DillI
t! ch. trrrf{nfi ta.D.rrclil tc I hrrr rrtct, tbn 3hr

contrpmJh3 rrya3 b rhr fly 
'rprtlr.
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EEElilrr'
l. l-(2r4-Dlehlorogtayl)glutrthlan
2. !- (2 r4-DlolBrophmyl) glutrthffl

E.p. 2[5o (drcap.)

r.!r 2oto (drcq.)

lJilfr&lr te troclntrl Tort

lbc Chrutt?frrohiv of Yrrlcrr OlutrChlo',qr GqFtumtot

3. g-Q.Chlorrrbeoryl)gtut.lhlm

4, I-(P-ffcroDoryl);lutrthlc
3. !-(Ih.ryfrtbyl)3lutrthlom r.p. 2llo (deoq.)

6. !-(2-bthyh.Dhthyf )gfutrthlm
lft thrr, utch thr ccrptlo of tbc l-(2.4-dlchtorophrnyl)gluGrtblon
rrr. kfdly lrrt Dy lrcfrrtor J.tr. hlth.
€caouadr 2r4, rld i rrrr cnrdr Ffpartlnl catrblng chrnltoFfhfcrlty
drtocteblr lryrrtttel,

EgorfmCrlt- Ib. 6c*r efrpordf u.r. rhmrtof.Dh.d oo hetlotr
lc.{ FrpG, ln rolvoCl lrlrC Jtd D. Ib. k vds.f obtarmd rrrr

rrocdrt Dclc.

CqctU

I
2

t
t

0.65

0.tt
0.ct

o.ao

o.t9

o.63

o.t0

O.S

o,!t6

0,lt
o.tl
0.tf

0,0

o'o

0.0

0rO

0.0

0.0

o.lf
0.t0

0.l.
0.t0

o,ll
0.to

t
c

n rill b. rn cbrt lr oly u of tt. Silr rclrrotr |rm ry
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.tgllflcat r.prr3ln cf 3l.rr cmlu3rCm cclrr ud Chr3 ar,E

tho raly tb ltttrtrd cqmndr rcprrrCr. rr raJurCtao ultb

th. rrrultr cl locth !g tl. (ft6f) (rla dhourtbo), chota nrsltr
DohC to th. oanlnrla tb.t, fI r ndrr ct 9ff, cnJugrtrr rn
lorrt fn 3b. rt$olln of thc lGfrl, tt b prtot$lc ChG e'nro

tf thry orotrb fl,ffalag ndrrr ct cllor|n rtn, rl':lttftrtrg
lrtntrttn, cbrrlt Srshto rlta.tlc lr rnlltrly to br rblrrrd.
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crryl|+ ro

Dlrgprtc

th rtgnl,ttcst of Che tl"nttE behrrrtcor cf tbr rryltrrnrSrn.f
hm bg|r dlrcurcd tn ChrDt r S. lcr lsh of rthodr of nrlftelat
sgtr$t, lc hrr rt bco perrtbh 30 ciDrrf tb. hll tls ehrrft rlrtler
cf thc rolrrbttlntloo of tbr lGtrrr ad rcCf,ft rlth tlprr of thr rrtl-
trorlrrcr ttlvlty. thr rtdoflc nrt, frltr lstc rvarrl lrfCt-o.

.na, rtllr tht ffadhgl la r*h rmClc brs rrhvna Co thooc ll
thr othrrt, th. rmltr rfll bc dtrcuaod, lor ctvulruo, rrcttn by

llctloo.

f) htrboltr of thr tCCErt lr vrrtsrrt lr-
lhtr rcl hu sot ylcld.d rrtfrfercoty rrarltr. Ir thr cur ot

Doth nlcr rEd 3sl.na Fttr !o ntrbcltto he brcl pottttvcly l.d.aElfl.d

od f,a 3h. lrtCsr clf., rsl.rl polreafng j6 €oafqu.nt ktdary dtqr
rdcr tbr quaflhtlvr roultrr alrE Gt. It de.r fp.c thrt, rf rLtb

rrtf (Crwr rod 8lr, lt65), 3lwureatdm ud thlo.tbrm (prlruely
gluCrtbln onJu3ttar ra drrtvrtlvrr) rn crrted, ht thr $rrpt
dptrrln cf, nlpbrtr crr3lm, d 1tr rppsrs mlrtlathtp rlth
sfths cmltrC rr thlortbrr (mr tt3. YI.l), b mdorr., d ry
br r dtrrct rrrlC ol tht pefuoarql. ttrrr l| lltrtc pct8t la r d.C.tLd

ll"nmln of Sbfr ntt. frrrn of r lrf of rlqurte otnrl tlllltbr
tC rr rtlllht 3. b. ratr prtl:rDlr. rt c. trFlf, tbneqtrlrrrr, btrt

tc procrd 3r rttrr .ilFrbstrl tart.
It fr n3jrrGd 31.3 fbsn Ett d$3 bc unlufly drd lt ti.

arfutlr of ME rt$olttlr mrrCrd fr ch. bltt. thr rrrbf
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flucCuttlou ta srlarrt rrntl,oa (ltf, YI.l) rutttC thtc btltrry
.rer.tlon od tntrrtlerl rrror?ttoa of rtrbollto occurr.

Il tb. v.rc.btrte rCrboltn of 3hr Ef,tr groctrdr prtnclprlly

tbrou$ ortdrttm of trtcblorobcren to tb. phmotr, lr propofrd by

ororr rld 31r (f965) (rr llt. r,2)n rtsolttlr tlcb rrgr b.

.rt ct.d to br ptrrat i! tb. bltr Lactrrft thr !-(dtchloroph.ryl)-

3luCithlort, tb cortrrjodtrt efftrfrylfltcb .od cyrtrln coaJugrCt!,

tbr nrcrpcurtc rcldr d ttr jl,ucuronldo, t nll rr porelbty tbr

rthrtrrl rrrlfrtrt, of th. trlchlorolfrrnb. If, howa, r dlfttrat
prtbey to tl.t propord by thrrr rrrtlor tr totlsnd, portDly lnolvtn|
8[ co{tljl3|..r cl rn atrytrtchlcobcn, oc rf$t .rt cG, f! dairlor
3o th. $Gn crpornfi, vrrtail rcld-Lbth pm-'uartBttG rcldr. frrcb

capild. h.rr brlr thotujbly rtrrdlrd ln thr rtrboltn of, urrlonr

rnrtlc Sdrocsimr, Fatlcslaly r4hshrhor, ffarnttru (tooth,

fctfrd raa ttD, 1960, f96t) ca bclatbrtlc (totfrd rnd tfr, 196l;.

ltr rp'pcrcr of re rcl.d.t$ttr coryaol yfrldrrf cblorobrrrn
(trtdpr, ltltt) tr rusgorGlr of r Ernrceptnrtc rcll brtl; lltolrrd
b ct rt$oltr of f,-$tr fr fl.iu. Cl5:l.ftcrtton c! tht plrt rtr
nll brll Co artln h ulrt rm tlr nrCrbrrcr rt$ollc fthry
dtlfrn ftil Cb.t tr lrrcCr.

brClc unftrl rrprl.nC rt$t br to rrdr tt !g vttro

rC$oltr et 3b lffr d tGtrrr lr rfcrotcl cfd.Slr ryrtrt.
Ifitd. d hb (ft0h) ilFrt strG f,- cl f,-*t cr rcrbollrrd
lr arch r rttCrl, l.C hrrr nc farlSLtlra Clr rtrDoll,to. Ioto*y,
trct3, tohfd d nnr (1t$) rtFrt 3h3 cb !g I&E r3$o1[r
cl cL o( - al f,-l0frr tr r*trdl,y rttllrtd by rl,erornl rottrrt*r
rcl o efncUutl,Sc, of cnwrly, :hrt 4 -tl rttrbtrl
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Fl g.
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Fig.X.1
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| I + GSH

F1g.X. 1 i

Flg.T.2'.

The gcheme of Brad.buny & Stanclen (1957) fon the
nnetaboll sm of Gammexane ln M. idone etlca.

Grover & Slrns I echeme fon the netaboLl sn of
Gamrnexane 1n natg.
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l4

dcrtral rclvtcy tm{l hrbabtcrl rt nfrlarr tb. srrcoGlo ttlrctr
ct I udcr of brrDlCurrGo. It 1r porfDb Ch.t thlr ttltt fr du. crlt
Ce tb dlrrerl ctlrtln cf CsltblcrcDaril prodrcrd by dtblrccblor-
hrttco c! cba Et, tnt 13 1r eoncrlvrblr thG rlcrotnrl drsblcrttrttor

cf thr Etr ttrlf occrn. Ilctoral d*hforta.tlra hrvr b.r lrterC.d,

folr trh omvarloe of hlotlur (1rlr1 trt{lEru-2-Drn-2-cblororthc)
cc crttlwro*dtr *U, Oo DIL., ft6C). If .ssh e uclolr 1. fmlv.d
ll tb rt$ollr ol 3hr l0trrr, rrtrtlnj surDtr et tb rc1Dtf|r

frtbry mld brrrr to bf rdlorlly chl3d.

Uptdr ot tr-ft of &m ty g.glattcr rd tdilrtlcl
fu qcf,mr, rllh istt ltrdfbrbruf, flrld lttGb untbl

raftncl.r. lr fGr:.i, th. 5-rcr rrr rrd becr of ttr la tcdslGr,

rl b*nr, lllr ct d'-Ff, lt pcirrd I cldnllf rt-b tGf r
@blelarttn. odrrtorcrll, ns to tb. F-fucr, Gb [-g
tr thr tlmrl to b. r3$rlba, rc cblt rtr dfrtr of ch. tbG-llrf
prrlblr rtrrflrGr *r llttlarlt Gc FrsG.ln. lbr qctrn3. rf$t br

rrelblll rrFrt.d rtth tlr rrgltly r3$ollra, n-codc o(-tlr thn{h

Cllr ar. rG, nlr'tn*.Itrr ylrtd o f.rcl-lr lgCI.

b rrlr3d, tt 5 -DGq fr rcCoflr.a rry rCldly (ttt, YIL4),

frcm of tbb, tt J-fm fr frdrsrd t r l*rralrtr l^a Gb.

r3&11r of J-H, lt lr uttlrly 3o lcrllrtr l^l rrAltlclc 
-ngr.[. tf vlr rt-cllr rl f,-fO b GcG.fV f$rLtGd !r t{

hcr ty f{ctd blqfnl blr, tllr crtl rjjrrt fu cf. E
lr rtdrlfra ft ..ltr|*l,r rltl eq r|llrrl Dy I oryr dd,Ifi
c. th. cll3trrlrrn. ltr rcsollr rt 5-n b dl*td rly
rfl$3ly t' f'rqtnl Dln. lllr g*mSly, tr r rrrrlt lf trtt tb
E pll r:rrl d ttr {fr, ra gt rln r3&llr cl tu |EG
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I) tt lrG0rll,cr rf f, -u,, [ - d f,-rpcr rr 15!gfg!er ra
9.@E!lr-
f rln ra !g rltrlc nctntr rlti t.|nrtlfe d g.gglalga

rlrllrf !*u I*tJ f .ffi ra tFil { - d 5 -rgcr r rljor d$ctlcr
Sfot o-e@ rtth lt*htL &(frl{lcDfcorttryf)ffrtrtbfor
l,! ftrr rlnt rtftr. thlr cGG bnu, b. 3-t rr Daott rt1t cb.

rflrfGr brrf br lr bc r fllhlc$lryf orfq*r. hci. lr',ld,
rd flr (fff) frcrd ILc tlr lgrr ol rrlr CI cqlufrta rfir
arctttf rldfs t'l h lllnG ryrtr, ttr l-nrr of ttr qlrf*d

trcfrr rcffg rFt3. rtrfly. h ct :blr rrrlSr ar npo-cd
hlr. lrlnt I fa bC--f-ol.*rtk rli.dc (llr!rt). d lchS
lI ir frtl-l-ol.-*lc lttrrl3a (ttttl),

Grrr$.a l9rlrr

trl-Dlclffi
trl-DlchbnltrDrn

|ollrt

trC rtr6-!rtnil';!-lr! 46qrcbt*r O.tt

f,rrttrn o.at

Irt-$ry-Llrlrll-tecrffi 0.at

I
0.at

o.lt

n
o.lt
0.fo

o.6l

o.6l

0.6:l

o.olllDFrF 0.*l
(lr rb drh b rfcl*r! ntt - t.lD).
hrr ;*tfilt-tr b tttr nrl, ||d&t d @

tsftctlr of h ft$*l|n cf!r|r3r cr3 h Cfr c F-t rt tlr
rarsrct cl th qJqtr.

tL lrflrnlrr lffrfit -Grfra |r tlL nf t{rfa.a r -L
btrftrlr rqlrltLt ffi rf t-rlrtrrfhra
lr l[ l-r'rtL tU il|l:b ry*b;b lp(ffi1]-L-cptrln'
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hru, cr ctrndojrr;lt n allrfc.. FoqDCt fn-ctafr Flxttrf

3lr rdtcrstlvtty dli rt nr rt3t q ol 3h ryrtbrttc cylrfrtdr..
hfb Chr rchlf.r of rEsrtla brtr b rc*rC Brrtrh, 3b trct

tb.t .: rlt rcrtrr ofrnrtotlca rd bdrrftnr nrl nre rtth ttr rrilto-

rtlvtCy dtluCrd bl gb .yrcb.Glo enJugrt f corrtdc$ly rrdsor ct

shcr ol tltr rrrrlt b.ta3 rprtar. !h. nrnlt tf.dr tnrcrp-lt tc

3hr snclurln 3l.t tttr rdl,orcttvr filrolyrlr poilrlet lr rt r

I-(Il,otlo'tUhryt)-14;r3.1r rd, fertbll, t 3b omlurlor tb.C Sf.

ort$.rf GcJq*r eDtrfd rrr td r t-(dfeDlstftryl)ff4rttlfl.
Ibt 3brr qUr rtl.ry.Gt.d tr bnd r trr palrr*rf by

frrfr!ry ra ftlh Gttt). Iby drntrr:ll rlrG ch. I! vrtr?

rtSoltr of il.m rr .rrccf.trd rttt nbrr of l-t rtr ot

cllortrl|rrbculr of I-E rt$oltrrd. t|r lnttt trd tlrt dr$dro-

chlorlnrtn d srStrr3lc rn occcttrf. Il Ittt, 3L .tr rthlrr
dmtrdd tlrt r:$cll3rr ol I-E !il tb !rl-|t blo/socbfop[rotr

c rllrtfr lylmtyrtr. tllr rrr t&r tc rrr 3t : tlr ra-JilofrGCl ot

rt$olln nnr dtgllcorfryf ilforthm, dGrl,rd .r h Chr rcb fr
Itl. I.l. tlr for$l[3t tlrl tt f.rtrnll*. I-(F**blctc;olc-
f.ryf)rffncle 0fb[ mld ]r qrt t tc tf.U r rirtrr of ltclllo-
:ffrfblr r rltdlr ft{$ftrb) rl|lt ocrr3 o r ntslttf rt$tr
lrtrndlr3r xr tr3 ilLcfa. lrrftry d ftl-rr tcln rr;ulrrr
O,8 3tlr crrutfr. fr qrfcrU frF{noftcfr*d (tbtl rl|r r
Dt r3*d), rl tt ull br qrc3.a Go h S Lrrt r rt$lr r f,-fCf

3c rlltllr Str4bt|r.3lr, rd nlf 13 r1o*Jndf firlJ :b
rorr3 rt cllttr.. hd. sb, to 3b Gl,3aa, ter r rDsrfqr
rqltcrtln.
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lfort tor 3t L.r of r Er*crr3tc erJlg*r, ut3l e tdrly
fal lrll-tttrr fr trtrl t!il ttr oDranrFtm Dy fG.sd.r| d bcr
(f9f61 ct r fchlha-3tr3.1pprt3lr rc&ftb, rhfch rtgc b r
I'(tot cbforufcfof.ryflllutdilc , ol Gf. ctt tsoFrra by t$cf
ra ttrjc. lllrffil rfch dr d cclc rctd nrld tchlortreb
3h !tr| d clrrr tfu tllorcfrr bd (Il-t d gf.b, l9O7} Go 3lr,
rltl*.ltr 3b o- J 7- cllomtllo;tnlt. It lr. frr torila 3Ld

fr|| cqo* nl3tdr 3o lnoftetr |rcfdiT l.ehlorulri-dt1tGruffi,
d thf roull g.r Alrtcr rrtnr frr tggl.

bb rotr rrr dnrud ty Orom ra $r (f96t,, iltcb mcagtt
ftc aL rtJoftC.. cl3 tra Sr sA (n ltt. I.t). Il tf. G.tl,
fr Ftftcflortctctoladtryflffcrttln rrl{ lr q*td co tf,n r
prltlr ffifr !t*tl.t. hrrr, 3b T, cd.Glcr 1;

lca tl. frrvtar rc|r cr Dr dr hn3 ru nrld b natlrrd &s
Ctr ffir frtsfrooffedrctr ct lotl tct d Gb. flttfd jhrrrltn
.ilrqr3.. lhrtlrrnr tl|r rlh rfU.f tts IECI lr pnr* r r
ftr. fimltd.. ffh b Irrl|{r cl Fftfrr (l95t) affid.
tlc llt I firttl ct |lt *.rol$L, tllrchc-h$rrrrprl3rr
*Gfd U. rrrdv IEG+ ttc| lr n 5r r co *tlc r Dr rll|
rll ff of E fr fru-ca lr r rfa. rr*tlr, !r *tlil 13

cl3tEtr| tb @ .Gr:f|illr rt r ht, !{t|.aft rnttffrla
r*rnfl*.. rtcSlcl.ut, h lr.coF-atlrflr rtrlbSr ct ltdlr
rf tlr frrCrf lr ttttc l, rt - tc cb- h r-ra lctDllftt.
hn, tb Wctlottxlf clq;fn:1f r513f 11

-tten. h nil ct ttllr b rlt rt tr tf,r nnrrtr. rlrlri
lr Sr |rEnfrCln. D b d frrrerf bt, tb llillalc |3fr*

I
I
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tCtr lr rddrd oa llpoFot lB rtbt prlvot ttr frre rlrlag of dtlult
nd rt$ollcelly producrd !m[. It r.c prub-h thrt ry othrr rthod
of rchhvtEg tlr nrc..frrlz hfsb tc[ cmncrrttoa rlll br rubJrct to th.
rln erttlcn, .rd tb.t che 

-tgutty of Chmr roultr rttl oot r.rlly br

reolrrd.
Frvor, r rcbc lt grrt..at.d, ln 113. I.3f rhlch r.frnrl tbet

lOfi doer lot rpgrrr fr.G, Cbrt d*tdrochlcrlnrttc od corlujdloa

tlrtolrr tbr .- OE-drndmt rcbrnl,l, d th.c ch. utoh prccrtr

ocsual on thr aI cryr nlrcnh, mV rlrr ttotf of tn3rrrdtrtrr
brtq nlrord. tblr rch rGcourtf lbr rrt ol thr oDrtvrd pbmr

rrf tr bulcrlly rlplrr tl ttr ngutrntr ch[ tbr prrvlant bo lGhrr.
tnpportlrg rlfotr 1r prrrr*rd brlar

t) ltrst lt n ryfLc for 3hr slrGacr ef n rqtr crtrltttrl mly

thr drhilrocbtorb*ln cf 3hr tf,tr to tb. l0Gf,. Irhtdr .rd Drb

(lta:hrb) tE nt rvldmr tor cb .rlrGc. of r drr ct raryrr
crtrltrbl cb. d4rrdrtl,or of cL Eltr od ltEcf,rl, rrch crtr
lrrwrf-l il trrttaulrr |rar. tc tEoporl tbrt th.r. Gryrl
crCrlt.. odf SL |ltttrt d.ftdmchlortlrifor aa, bl f+f&.Cl,G,
th.t otbr oltrf .rrr r.irtrrd toG fortbr d.ffdrochlorllatlil

d coalqrCtc, 1. tc ;ropor r Endcrl d, mttstr3 tl.
nlf,Urtclcalcrl rtlrr of tb $L.tnG.a. rr3lc t;roDrbh rttnrGlor.

Gfilff rfiLttrfl;, ry rtsoltr r3 ttl ct cbrr 11td. nrr

I Elggl 3o br rrtu trot$l.],
b) Stlct Go cb rwrcrrlr rt*rd rrrnrttonl, tt r'Frrr cl.t tf

lGGl lr c f$rrltr3r 1r th rtsclfrr ol Cb Ifrr, tt lr rt
frcfucrf lr r tbn rrdltf rtrclDlr rttt .afid trGGl.
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t,

3) tt d-Ul, *fch do.r nt ptdt3. r bol$lr t6, ltyfr th.
r{I rtrbolltr rr ch. (-W (IE dtsrt uJ lt6dc, 1g60). thtr
etgrrtr tbet r tbr. rilod.hydsochlortlrCtm proluot lr nt prctrsrd.

If 3h1r unr tc br thr cmr ter th. fi -lrnr, tb IOCE tsoduc.a

eorld bo tT*trd to br npldl,y d rpootrrarrlt d.hilttchlortr*l
to t.L crtchtorcDmmr, thr $vtq ntrboltto dlffrrl* trl
Sbsr oDCrld tra f-rcf,.

d) Irbldr od Dth (ftah) b.Tf rhon ttrt tho erlrtmG. tt u rlttD
ertrlyrf$ bo8f thr rt$ctlr of, 6 -Et na rt drgdrochlortntln
of El. tlb f. c.hn 3o no tb.t drhylrochlsrlartlc rd
cmtu3rtlm rrr bctb gfftdrprnllt, d 3brt tL. 11 brtte rchraL1;,
lwotvtlg r trs.l3ot Glf, ccJutrt. b Ch. d-ydrocllorl.rrtla, fr
l"rolu.d fs beth Blec3tou

tt ltrlt frlr lltrrrdb3. lr pttpolrl to b. F(Efchlorocyctohgrtl.ryl)-
3lutrthtil. lllr rosll br qrctrd to ttrr r pcrtttr tcbcht6-
lbnrtrtl rcroctoa. It rfflt rbo br emrctd, rlaly, but rpa3murly,
3c uod.rlg rsrttrrtls, rttbrr by rllrlrtfn ef Cff ro llr tb.
trtcbtcobcmt, oi by rfhbttlcr ol El Go tlrl r t-(dtchlco;gyl)-
3lu3rsblm. trlr ..rrycfo Er nrter rrDtBrrqy, but Ghry tlt Gb

oD.en.d ttctr, prrlrpr e llt3tr Frl ptrrl:blf Bb do ttr rchnr
lluelvl4 S(fo3reflccyctdryt )- or !-(E oGrabloruycLohrrryl.)-

gtu3rtblon.

tt|r rch *orla h crfslr ct qltlncrl rrtttcrrlo..
Loto?. dtluSloa rt tbr ndtortlrr Slutrttlil cctrjrtr rtth Gb

t.(dfcbkroeftryflflstrtll.m llefd ur-ltssrff drtrtrtn *.Gltr,
ad t! *r3 lrnt Cfma cqmlr ar prtlot,



t0

lhtr wnld rvotd th brtc drlrct of cprrlrrtr lwolvtry rcld hydrofyrtrr

3ht thr pertbh clrtace of *ld-l$tlr tr.r€rrBrpturlo eLdr d rtletrd

co4oudr 1r ltrtrd. Ihrrt 1r ron 8.lrr D Co brtterr th.t ncb cqorrnfr

earlf bc lotrd ilrlnf ttr rteboltn cl tb tf,f ., Eorrtbh prthryr .rrt

rhan ln tt3.I.+.

ttr ptqcea ft ( l-tydrory-2, ! r* 15 r6-patrctlone-t-ctc lohry l) -
glutrthlm ruld br ualltrly .Doocaolrlt to udup defdroollcrlr.Ctoa.

tt rfsbt bc rrt €3.4 to tor r nlccuh of ntrr 1r rtd rlutlo Co Sttt

I- (I , 3 ,l , 5 | 6-trt*h felp-i -s;rc lohc- l-ry f ) 3tutrtfrlc . lb g- ( f-Lt{!o(f-

l, {, t-3rtch lorl.6-ct c Lob*r-2 14 -dleryl ) ghtrtblor od g- 16 -hyiroltr-

t r0 r5-trtlcblorc-f-cyclohnr-2rl-dlrryl)ghtttlln rarld be qrcC.a Co

ylrld fu t-(trir5- cd !-(3rtr6-Cstcllororbryl)3tutrthlonr. IB r.rl
wrrtrtl rlh.tl.r rt FC thrlr pnreryCurlc rctd-3fDr cofcrfr nrld

tlr r t;rrlanr tclaclta-tiltrLn rrrcSl,a for t00f,. ltlt urld &IOd

o rbth df$dr*lrr prerdd or rularrftl |rohlorll.3lm,

&oth.r l|r ct trtccl carl"d b. drd, ldttrllt, rt thr lrohtter

ld rBrtf st tb abntoff$tc ti rbcCso!f,ca*lc pnop*tln ot

lctrahtrr-btrt.lr-torlStr rt$rllt .. 13 u -r tfrtlt Go

a$.rilrr *rth Sler rt-ctttlr rm glut$ler coaJn3rtm, or

S1tl.r thrt cf frprnar ,ro&cd ly e r. fSr EnrnFGCrd tr3hrt.

f) fb frTltrrtmr rl S-fg lfGaoffr.
l|r rl Gnon (ttftl prtntrtr tll: rft or rryr fr rrpcrtbl.

tfi lcal n rf f-lr0C catqrtfr tr rrrr$rrto. Idlar rd Drb

(lfChrb) f.il lrlrtd r lnctl"r trlr f.l' bfnrto, ;rtb&lt ratrlr-
trl r rdrr ol rryrr dtf vrrylg -plrr ct cmr-rfofflclCf,
ttcb rtdoltrr tb Elrr d tE0ff.. tt|r lrrtlr co*rlr t
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EI

.trtytc crprble of rt$oltrtlg both I'-rut end Et. IE tlractl,

ryltrratcrrr, Dt drhyttrcllorlnrr, rd f,-nCFntrbot hfn3

rcttv!.ttcr rn r11 lfrfbttrd by brryhmol blur. lla ttr ad

Orpvrrrr tattlrl coltnCtol, lf on Lgnont ct rpccfur dtttrre*o,
ctrr?olrttcc ef th rrrlLbh drtr Ld. to tbr eacLsrtm Cbr3 .
rtlglr .oryr 1l rmponlbb lor rtl rctlvtttcr. ttlr rcrlf rtctcrlly
d neholrtlarlly $robrbtr.

In Ctr noil prr.rntod la Ghrptcr 9, G rttet hrr bG6 rao,
utth fil rucc.rr, Co dttlrntf$r, lrtttrtlfr brilro thr rryl-
trtrfrr..e rottvl$ rld dn ll0Gf,lctrboltr{rg rettrltt.

I! th. ftnt rlctlm lC rrr fotrrt tb.t, tly d lf,rr!-firub

bmfrnrtcl ld rertoar pond*r b.d dtffrnct rrtlol cf rrylt"drtrrlr
3o 5 -tCCg.cGdellrrnt rcctvl,ty. ttlr tetil8lt rug3ctt tbrl dff&C
cryrr utsrr tllobrd. It urt, bnrrr, bc pohtrd ant thrt, I u..

lhan h OlrDG.s t lor f,-&tr, th. rnrnC ef l.rrettr Pt€t.ta Dtt raC

lr roluttol cr rflrot tfr rnnrrct rottvLty of tb cqtr. lt f.
thrr prrtblr tlrt 3br dlflrtcorr obnnrd nal drr rrr to dlftarrt
rttreCr of tarrlStm prrC b tt rolutto c thc rnlrtrrCrrl Cfr
to dflftrlg Dnm of cyr. '

Orl-ftltf,allil rgutntr, bffiuc, n|ttora tb td.. al rG b-3
Cp ryrr b.frl |rrolra. ftCl th flf orfr prlrr*16 tb F*
cttrlstc et rll3rrlfrrrr d rt tb $-tOq Stcllrlg ftrGr
cr .|lcrtrt by to rl. 3lr rrdr dllfc dl,|3trrrt |r rh.F.

m arfrfiorhbcfr.r rn ct Gr rurr tr trr dtrttnct frctls.
fi. trtrr r;D.crr to cotnldr lltt Gf. 5 -fW reGfvlGy D.d, rt tl.
rlow rtth r fiullrr rf lr $-*O *tfyttt. tr rr nerltr trar

oD3.fd tl rreL of trr eG|rDSf .



E2

IB tr atnrtrd 3bt th.t dbtlst oryI| ns3 D'rr|ct. ttr
flsrt, .rd f,o3rr3 ryr.lr lr thr rylcranfirrrr. tL lrcod,
c.trlyrflt bdb 3t d.ry&*hlortrrtlo sf Sl .d Ch. rtSoltr

' of J-lBCf,, lr crlslpnf to ttrt fourd bt Lltdr d b (lt65r).

tb thlsdf c.t$h ct d$y{rooblortlr3l$ Dt, ht hrvfag ol$ r lr
rctivlty tcrrdr 5 -pg, 1r eArrabh rlth thr Dl d.tfdrocblorlrrr

bol.t d by Strr$qf !9, 1!,. (f9t+), rtlcb r.. thd co b. rctlrr
tcrdr Ef, but nt Ccrdr f,-Ef,.

tb ffilfr8 ttrt tlr tfrrr-;rrrb jrrrprrSlor caGrllt

Gtl3sr.tlrrr, bug b. lolt rtl rpFrctdlr *ttvtty tcadt 5 -lU
rd EI, coalhl 3h. l&t thrC th.x cttvttto cr dur to dtlt r.!t
Gq'r.

It nuld, bnvrr, br fslrrblr 30 lrctdr frrtls .dfbftffl

clt r tlltlr .c3tvttt. tbl. lryllu Shrt fbEr rcrf rhmld br rttt
r.FrrrClc ryrtr of frrtor rrrolvtrj ftro lt 1r rutto.tod tbd

fptr of r lrrGrr prortty, rna CL srr rf ncyoltq rylgrrl, ccld
br umtrlly ltrutl6*rd.



(r)

lppeudtr t - Inhtbf cfo'D tl.Htlcr.

Lltttr drtrlhd ror},, tbsrctlerl or .p.rlnntrl, hrr bcra

dcil m th. ttrbtbttloa cf rudr-ordc-Godtnrtlm, m-rubrtrrtr
ortrr. ryrta. trlldurld nd llentUfn hvtcr (1tj4) bv. gtvan

r 3enGrl G{urtloa fcr rtroh r .y.to rhtch rcsf,lnc. ter nrbtBrrte-

lrrbr3rrtr lntrtattfir .Da rnhtbl,tca-rrrbrtrrt btorrstloat for

fufly cq.tltlvr, nd firlly od p.sttrtfy m-certtttv. ttp.f ot

tlbtbttlfi. J. hbb (1t63) hrr rnLnd the plotr obtrtnel fr- thl.
gmrrl .Srtlm Lot chr cqotlth. ru{ ro-cercttlvr e..et, ald

rbo Cor thr cu rhrn cdlnrttoo of or rnbrtrrCc (er rcttvrGor)

tr rt4ultrd brfcrr cdlnrtto cf thr othrr crn trt pftce . TtO

rffrct ot rubrtalt.-rrbrtrrtr od lnhlblCrr-crrbrtrrt lntmc3toof

.at trplfuftly rrrnd by Xrbb to rttrr cnly the trlnr of th. tt
cltelnrd. b rl,lt b. rln, luch lntrrtcttfrr co tltrr tbc typr of

glotr *crtnrd, pootbly trrdlq te rD .rrnro. lntr4nctrtton. Io

$rot. hbb tte llturtrn clatrlnr r6t rr4lu of typc A plotr

r|rrr [llro snryrr. rltbor4l lhrrr, do rt nt rC thc ur3 ururlly

tb. hhfbtttn lr rtrGrd Co b. ccpftlClve or m-cee.ttttvr drpoodlng

u;on tb .rtr 3c rhtrh thr l"atrtrcttot lr clerc. ft 1r gtcr pcrrlDlr

tbrt tbr. rrprrurat rlrrd llhtbltlorr. Ir t*t, ll tn-rbrtretr
fyltcr, nnb €...f eo be *emted !f by rrhratr rlptcr tbn
thom l.nlfvGi ll rirrd |rhfb$tor.

All qurtfnr drn brr tttt br rrrqfd tl orlegy utth Gb.

lrtr of thr rnlCrlbtt d rrctlr glvra b; hldor (1t30).



(tr)

1.a .

"l

- l b+I.tb

rYrr
l'lfl

r * l x.EP-!JF:!.'D df lte
I

bcre , tb .Dprr.ra Y, drl i L plottd

h.b

-

b+Lfb

esrlrlrt |, r.

Yr!t

Gd thc rpprrrnt ar,

fbe fw arbltrrtr cmrtotr, rl thr tnc rslrn vctcclty

arn bc obtettrd rtth nrlttplr Dttr-Llmrrrrrr plott ln thc rrnfr

of llortut & Vrtliag (1957).

ttr tporrrl crr fot tnhtblttol ln tbmr .t.td |r gtwl

ln llj. lr 1,. hrr, thr atcnt of tubrtrrtt-sblCrrcr lntrrrsctn tr

rcDa..Gtcd bv 5b 1. $b1 - I*lbtror-luDlsrrEe tlr.srGttoa rrcr. \-t
rrprrrmtd by o ud F rerpocttvrly uhc: 1( (c"O ) (. oo

thr rfht of 3b rrtlDLCs oo tihr rrtr of bnrldorE cl Ch.

lll cqlrr tr rtp3rrr3.d bt t ,rbmr O ( U (f.
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(111)

tb Srtt- tc thr ;rrrrt, crrf lr

vl

r(l + sl'r (1 +f)

l+ IrrD (f + + drb (1 +o;

. (l+A;T
t

+ Itr (l+ Frr

ttr rqurtfn br ct ccrtl, gttr ryrrttterf rttl ruprt co r rd
D. tt..n lt, by vrryll; tt. vtltrr cf % pronJ +F r. GrD obtdrxl
rryrtlmr tc flt ry nhrlr of rrhlDlt|,il (cr tttrrtl.n) rmrvl[

tbc rtt*hrnt ct cr rl*ulr of tnflbttor (or rtlvrtcr) to th. rlrt/r.

I fc of thr rllla ertrr 1111 br anlrd.

€rrrI(r) tunl7Dil-capctttl,vGt o.Frl, { -0.

8rl lrr'h A' r.

O) kttlalfy m-ccryctrcttot c .' D - I,
lr jr$ l. lD.

o(f ( 1.

tl

tf
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t(fb. O r t( o. .

Gnaph s' lal compLete norr-competl tlve lnhtbltion.



( rrr) (b)

t
.Lv

V-,c Ki.yf

I

t<b 4+(a

f
I
v

?2a
+'

,<

o + K'a (l * r(h (14. -.1
Y'v-. c, \ O_ ,f :; "t

Gnaph A. lb : Pantlal noil-conpotltlve lnhlbltlon.



(rv)

tbr tn trp.r Sr letb lrlojnr tr :he clortc.l rbjlr-rnllGrrtr
{B..ro. t!, lcc rrab, . + rt i plot, lr both GL.r, ch. ftr.
{rtrnrct n .b. i clr rt ttr rcr|rrrr rt chr rggrtut b. r }

1r Srrcp

h.

I ;lotrr b bcCh cro tlr lfry lrCrrrct a tbr I clr lt t r -fl.
Il tb. tsrtr.r crr., tbr rrdln3 ct ttr 6rr r llrttcr oct *

L.
"l

Il rffrc3, . nt r11r brl b.n lETa *rrr tbr r*t enltrt
trr th btr*dcn cf 3hr cltr-nDrGrrtr celc 1r f,f + l.
Gs 2. Oa.Cftlrt tlpcr,

(r) Cqrttthr tmdr botb nbrtrrBrr g r p roo'- ( r 0

ftr rryeClfi lr, (mr gFrph A, I.)

rl

lr cl br rrl. ib rtrtt rDtrirl tc b*l r$*rrrr. {El urt
rtrl,lrr to tbn trr 3L clrutrrt Grtle b 3b * tr I ptctr, rtt llnr
|r3c.xC * r ;rl* th rdlr lt S|ll fr fu r! ttr 1 rft$U.a tll
tlr trtc ( I * h r (1 + br. nr yrG|ld c.*f|l.t rt rlr
l*crctlr frlr: b t[. nlprrrl rt 3b ffru *r rrlrltf
.l- l$l .a.l.E. I
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K'b ae. r(o(t^ * lKi

Gnaph A.Za: Complete competltlve lnhlbltton wlth respeet
to both subetrateg.
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(v)

2(b) Gqotttlvc rnhtbttlm rlth rrcpcot Co G€ rbrCrrtr oly.
ler Orrpb l. 2b a - oQ, I ( F ("o, t - l.
Itr eqprtls la thb oa.e lrr

. _!n.ltr
a*f,,r (t+#

1*rrr (r+#trl

Ya. 
?b+rrb

IilTb!
t1+ tr+fr1 +br'ir (r+

b+rfb

f,tr.f tb t6rtlar, rnd hrnr thr ptotr, .n rnryrrtrlcrl rl,th rrapoet

tcamdb.

Emr, n rr. thrt th. pletr tmolvtry tbr cnprchs tsttrrtc (r)

llrr rfp.s.rtly ctcrlcrl ptotr, fc chr c4rtttlvl er... tD thG
tr
; yr i plott, ell llmr llecrrrct et thr rpprant rraLnn rnloeftt.

Ifr tn f, yr t plct, Eh ltrt Intcrct to tllt n ?D.rut Ia of
!D+BG r I I
b +Dsl '-t ; ; ' 'ib 

(eP')

Invrr, plctr Inrlvtrf b ftff I Bnlrrr plct - rllrdfllf
Gbrt tcr rbd &hrDftlc ll th. ct.nlrrt crrrr tt + yr t ph,t

dwt ltn btrneoSlns rt rl3br atr tuE rG r poLrt i - - pfo, ,

+. *(r(r-H+r,r(r-pl.Itlr, ba ah. + yf I plotr, tb Ltnr |rt.sfrt rt t r - ll (1 + *). rt
thr .rr tulproort yrlrlty cccdlrr3l tr &orr.
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Graph n.2b( t) ; Conplete competltlve tnhlbltlon wlth reBpect
to one subetnate onLlf r

Plotted, wlth respect to competlne substnate (r).
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Graph A.2b( 11) : Cornplete cornpetltlve lnhlbltlon
to one substra ;e enlY. Piotted
to rron-eonpe'ilng sub stnate ( U ) '

wlth reepeet
wlth reepeet

, {-



( vi)

fbt, c rDprrrottt rfnd f"oltblCtn bo rrlna frr I aE rlrylr
rahata. Ic carld be gfprd chrt thlr 1r, lE tr:t, orlcgtur Go r ctcrlcrl
rfnd tdtlbl,tlm by d.ttnlttm m, for b, t otficttnly rgrlr rrc. d thr

Itrbtbl,tor ehotrt rubf3lrBc-cnrt[ dttsttlcr. Irrlrrl tf p - lr rstaf
th lrttrr tffect, tbr pob3r of lntrrmcttil rl11 rtlll br u-slrl b.trj

ftfr ndtl fltr tb aryrrlntrl plecr Qsr thr lohtbltto ct tlrct
jlrtrtbtc. rryl tranlrrrlr bt thr rulpbnilthrlrln nlrtd eoqcuodr, rtth
tb rttpht|"oa 3h.G F - I od # - # . I, nbrrr r b CSA .nd b Ghe

trrp.cClvrlll
r l 'Ij.!,(f) A- .- F e t-Y

I
*. b ; rnd (r1) *. 

t;# 
rln t r {l.tr + filrr

.trilrGtc rtrbrtrrtr. lhrt F - I fu bctil orrt )t tbr |3trgbrtln cl th.

arbrtrr3. coftrSf nb.r., rlGbln *prrtrntrl crrrr, Bb mtlc # 1r ualty.

It rllt bc rho mttcrd, th.t SGa # . I, p r I od q - & 
B

thG tt strtard fril " + rr r ptrt lc dtltcct r, tr tb GFm ll.
2 (c) (f) lbrttrt Gectl3lrr llbtbltlo r13b rmlct co bcth lrbtrrrtcr,

rh.rr [ ' lr rd f ( (o, ?l 1oo.

th. .Srrtln lrr (rc Orrph l, 2c, (1))

tl . r 
?a.a 

-,.tr+h,+ r'.tr+fu) ,

riltb O +fr1 + rr,b (l +h
r(r+&, + rrr(l+fr1

13-. * t
oFrr

'.+[
|lrtlrrtf
|l I-)oO
I rL
tl rr

lor thr .Srtfr b Grn .f I .

r 3h ctrPr31o )*er
. a.t.9,tt- t

. r ( l*f, '
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Gnaph A.?-e( f ) : F'antlal competltl're lnhtbltlon wi-th .respeet
to both subetnates.
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$rrr)

[.c. rc hrvr ll trcs, . tGr rryc rlth rubrtrrtr ooortrnGr cf, Gt tar

ilrr, Ffb rnd Ffrb.

lr d,l,l t r .trr, $ vc * or * giwc ltaesr plore , lntrrrcrtrj
rE nclt*trr rrtr, *tlr th t rt I plot gtvcr nn-ltnert plo?r r{ndtng

ttrrdr a dnlrn rutoclty.

2c (11) rr*frffy eryctltlvc frrhtbtttm uttb nrprot to fi a$rtrrte
mllr dtsc f ( c (oo, F . { - l.
ttf. fr r rurSrbt d ccr. of b (f) d jlr rrr th. ril{trntrtcrl
r1urtla hla.

"l 
I 9t'I (r+4,

rtr+*;l+ r'rcr+tl
t * * i 

rl*'t (r + I-r + rf,rb (l + *, iIJ

tbt, ts dtlfclrr3 ntr cf cunrr rrr obtrlnrd. + lrr * lfurr rf I
rbrlcrl plcc lcs Frff.llt cqctltb. lsffltlcr rll lfru l*tnct

t
r3 nh. i ab rt 3bt r;Drw, dr nloclty. b lrtarcttr prfrl
ct tf,r oorn l" .t * rr I ptot h {t (tfilil of esr, tllr cd
h drtrnfrl rrrcrlntdlt). !b sru obrrH lrc pbGr |rrrlrlrf
O) rar ldrsrcd rltl ttclr h l t(c) (f), cCG rf oilnr, tbr rlnr
sr dlctrd, tlnr F . l.
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Graph A.2e( f f ): PantJ.aI eompetltlve
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PLo t ted.
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wl th re spec t to

t
l-
r,

I hr K'h
V-r b

- I. br Ktb . J-+--6J(i:-
Kto, b+Rb aI ro(l(g
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