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~~~1o, f;ln.tit~r~· ~ b1m':!i:i'eh of the tiftb 

~u c~~ t\J.e;tnuta ot til<f v~~1oa1o tabl.$1 f~ a l~WgfJ 

a;Utllber ri£ o.r~~moUU.:tie d<l~1vat.i'V~9 of t~ :fol.1o';~1~ 

t'9!!0$~ 

~n~l~~-tt ~m !fl--~-

~o~:~taw:tent ~a . r~~2 

4• abet'$ ll ,.., L';roup ~ttnob~i£1 · to t!:-JI}) tl~~t ato:::~tt bU metms 

vo~ a oa~btt)~ at~mt. -~ dm1(>tea tfl srouv· uot 1~~!l to tbe 

~1 ~~~ ~- oo~bm.7• ~h~ b1o.o1$l $~tiV1ittes l)'f 

s~ne r0p~~ntn.t~ve O;:>CpG~e of t~ ebQve tN'r>~e · ~ 

Gl4t.W». in- t-h~ t~bl." ~. Gt):n~ble ~- ·are ~t O.VtlUQble 

to~ tb& t~1"""' aM t~itmb8'ti tut~tl tr1Vtnlet.tt ~a:.wrd.o O&.il­

·[1ount1a,. :tr~N· be· ~'f.C' to ·thoi!l.~ ~J.tt:reQ~lU ~otoey.t:zont ~l'Je!!1&-

1oG1Qtil D~C96!1s :toe. 

W& tJU.n. sCllt•\?VldJ~~t li~d:te.tio!lit euob. !\lit tne 

.$t$b1lllta ot tn~ {;1eta.l~QiJ;tibo.A bona, it w)U\u Q~;.n• at 

D~etl~'t tr~t ~'flffl octal oan (Jive l!i•· tcy n:t J.daet o~e 

t9!-H1 oil tl'f1t•t.ton-.o~tl!o co.m&om<l ~.;;hloh ·~&1bits· at) ou.t­

~i'f>(m tifW~lol{)Gi.oQ'l aoti.v1ty •. Co: t$'tt :in. ·&etMt~oa t{l 
. ' 

-n~o~-, oot~t the £~·nrth lllnd. t1fth oo!n ~~i1'J.p. o.~tal:tJ 

batr""e :be~ :e;~10tt$Cl ~ ·thJ$ srae,p-oot., .~li·ot;~ ~Je'J?o~tm . 
. . . I 

I 

tJf!!l".- ttn~nlr <ltt>eoted< to q!)lc~\ll. o~~&~DJ. epl)U<>a;t!.ozl$. 

but t"ooon:t oo~ba$1& ls . on th$ avo11el:ltion$ ~t di Vitt'Q:@ 

b!eeidQ,l t\et'!.Vitifle in Q ciuot\ b~lle~ a~. Z't 1a 
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4\i:t~10talt t<l: ,~t-': rl' .ooat,.;~ul · ooo9er:tsPn ·bawef»n tn• :bio-

. ·oi&d a~ivttltJtf ot l¢UJ;itfl. atlf! ttttb ~0tll1f QV~-oor~~$t~Ui~a 

dl.la ·:b.<l laQ!t of .ettt'ttoie~~t :rcl.~~t data, 8·Qt· a £• ta.ot .. s 

!\:tJ$ ·WK!t'rib o.e!:i'titl~t~in£;• ~~the-~$ .o£ f(}~b two~ OOO:t.)f)~d• 

.t~. i.\ntimi~~b~ 9.ot1v1tu Cit l\1~~~ oM ftg:l&a Witb th~ 

·~~ibl~ ~(!~'~t~n o.f · ¥~~:f,j are u'lt •tsilb'"'~ ~ $CJt ~a 
' ' ' 

·$U<$b.o tbe at\titl:1¢l'~b.1fll O!)Of~GU.~~• o£ tbe; fiftlt ~Up ef· 

.the ~ .. ~ee 9!g!:, fii~X Qn;tl; -~~~e p~orm:.11nblW s~l aat> t\B aa'):~otlt14s 

• ot! ~~· typo 81~, ~\to \ ;.b!ch C<PD<>utl~~~ o:e tl1:&.t~ I:~:s ~ 

J\itll m:~e in~· ca;tt~~ t~~-~ .. :lt: le bel!l)vod. tb$t 
. ' 

. t~e .$®\1'/lty· oc ~;ag (~~ ~·$wr) Qtl(t ·fl:fi12 ( !J~;,u,,. f1V$) 

·!~ ·~ue:t&· inblt1t1tla ot th«i ~Q ·~. euetom. :tt ~be 

. nrJtr.1tea t\ut -t'h&t: u~ ~to-r~~ -on~.i) the xn~ .. l t~· ~ ·tt.a b!dbs~t. 
WJ.leoo$ tttate, Wfl(}roa$ ill tbe> l&tte~ &au.~ lt ie .in t!l$ 

· l.!)tjtt~t. tth<t a~bi11t.v' ·oft· t'na; tf10· ~e.!?.t.ot1 w :b~TJ~$ &t ·the 

. oet31. at= t·~ ·t!JO: i\eti!~lt~~l f~~Gr 1!QJ/f nct!.vttu, Qbe) Q9dt 

: of ecti~ of tbe fotWtu C~UP. QQ[j~f,JQtl<Jt; of t.b.o tor~e r~Li 

: !·il dl,fte:rent· $6'\\!n m'ltl ~t UMtt~ to tb4~· ot -~· tap.e 

Q.f :¢l:t~>!l.'?owkde of tho tii*'th ut~~, metA"te. i1lallQet tuugto1M1., 

· a0t;t~:t1U bS:t~t .b~~n; :r~,t~ .fo:r tiil :aM. lt\~i. eoa':o~o· of th• 

. type ~!.«., 
' ;· 

~f'P.int~ e~1n~~tts, !lit~· tb$u· :d1soov<l~ ,f;U?{)mt 

: 1~, :l(;ilG ~~:mil t)f · vnrelQ :mo1~t1.f~O: ihto'fN)~t .• ~he .fir" 
. . 



.•_" .. 

tl~~it,.al ~ppltet\ttitotl.· of o11f3a:Uil'fi4"1. co~p$und.tl' ~~$' oJ!Atf.nt1t)4 

.u., ·tt\ p~t~nt ar,t)Ull.l ~~ :a~ZJ ~tt+"groofi~ ~gonta<to), tn~tt!h 
t!t~$ mvc ~v~ ~ ttf;1fl4 no ~uob• fJ~t ln. ~~3e,, :a, .oe:tent 

r;;o,~ filed: e~s~. tn~: ~.$o ot Gl'~t~ ·oo.t.'l~o~~~ a• a 

:nt~n~.;u.~~ to'' vJ,cy.l ~'~ttuaa.(~~l •· Zn :t;~1e: tt~t1bAt Q~~ 
-$,-~""'· .. ·- ~ . 't""".il! . . . ..·"" ... ~· .~, .. ·'ll<o .· •llt.....,,.q,{};'t-nr.t . . .,~ 00-'~.)!h~;~~ fJl:!.1j'v~ ~J;O ~o~8 o.,.. · -(!!-~- ol'oi!M!':~« 

~·h~ ~lft~o.t:~~.l-~tu.ti~~ea ot bioloSlotitl aoti .. ~tti.ee ot 
~~mt0t:tna t1~Jm :t~t~tea. U1. ~9~0 b3" the: ·K~i'Lo~~.1ng w&~s. 

o~ th.ts ~uo -rap( t:J} (_tnmtttilt$ · for Of~tQ. uti~iotrtt: 
ut~®tt a~tn~s.~e;nft) • .-. van a.~~ i{e~~t,_ 1'>'ul3ton a.,.~ ottw" 
btl"V~' ldd ~ Vf:~J $t~tlfJ· tmu:aaa:t:tao. to· 't~..e Vtltr.t·~t'W· b:1o~il!l'l 

' . . 

atu'l oo~~cl&l ~-".._, .ot: t>t:'~(~ot&..Fl coc~n~e~. ·~!tw ~!!t~t~1., 
QllW at~ea tbu or~t:tn o~t->olJQlde .~f t11e tottq~ 

ty·~Q ~~ · ~rng -~sSnt£ rt{2Q..l~ (lt. 1"'~4~~~lmll 

lt'ij.d.1¢Ql~ A' • t_k"lj.oo1~ ~OUD) tUUi Jla~. :£iotltl.{t t~t 8~$· ·~frt 

· ·p~c'O~~~ti"le~ t:~l. tfi~, t~~.¢. Be:~ ~o-e~~t!~0t1 hi• .t~iU~au-­
a1t1 (,tsbl~G}, ttl~ _n~et toata uere rJomti~- o\lt ~th 

t~1t~t%Y~ tt~· 1J1~~'th1!4-tin· ol:tJ.Q~r:lde, d!~tbfl:t;t\la ·4~to.b1:0~!de 

end. ethtJ1·t1n, t~tohlot~ld.~. Qt tb$lle Ot.ll&'; tt-.t~t~!:bin c!llQ"d.de 

~lltt~ tn11 ~Ylth of to.st tunut u$ CJ)llOMt~t~Q~l. :b~ilow 
~ - ' ' 

.l.Cl ~~!)\,.,_ ~~,ai}Ci\ $$~M~s. l~tW(;) l~ttoi~·. QtaW!ad fi'i.(lt :~~U;_h 

otl'l.W dt)l;'1wt.1v~s •. 
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. . ~ . . 

: ' . ~ ~. . 

... ~h~~- $ii~ tibNtr'~. tt1~. vftf,~i:e,t~ ~f_ aot<l ~dl,~~ halt .. 
• • • c ' • • • • 

. m~l) ·$ ci~V- -!tltia~~: -~l ttl~ ~et:t.v*~t tit t~etl\Vrt'~ 

. -s~lt~t ~Ub$.~llqta~t- ~~l\4~}J/~2i~® ot ~ -~!et¥ --()~ ·t~i~~~lt!A 
a~~~ tea, ~r.i tM. ('}1\h~~ ~ •. ~wed 4 tf~ioW'ld 1n;t.lu~Aee 

at. tb~ ~~~1;ll ·().f: t_~~- $-l-Q~!us <~-~~7) ~- ~111~ ~-~, 
' ' ' I . ,-, 
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tbe s;f.'t)wth ~f the- tee·t i'ur:gt t:lt 00neen.tl?(:,~i¢ll$' ot· 1 owl· 

J~&'ti!: i«l~(Jri -~ et::oo.t'l~) /! . . 
li.D"" >;i<:~ ·-"'~ ,1. .... '!"f • ' '· I 

. , • I~ 

: ;&..~~er~t'.ont• .~w [·~t> {~O~tJ ~itb un~•t~lCal t~- · . 

. , . a11$t~n· $.C~·~t0a !~.~ •. e~~t)l•t~e~ Mi. itrl~oh t~it~ ·~$ dti'~en.t · 
. . . . 1 

· · nU:s<L Btbu,;a, ~vent .. tiiflt. tbe ~ot~vttr t't~~ not ox~ :~b.t . . 
. - . .. ' . . ii\ . 
· · ~t.utt• ~r thQ ·itl<!iv~atnl ~~u.p- but 1$ll. ~ total Wtl~_\ ot .· . 

. o~~bnn ~t~$ :!tl. ·cb~ ~ef'J:qe~ !W&ttDe~ V~}) a~l1 n:e~ .. rind &~~~Jt•> 
GllOW&t\ a1$'t;l:trlbt~tYl¥ d.iGt}]Vlh~~-~ tltat.tqi,.octfloi@!. \ 

.. - ~. 

~n~t.!W':t¢·ctrl•· w\4 .·3.t~t&\Vl&:..e~()1l.tm tl.~~tl)te &$ 111$1\ -~" 

$tby·:t,tlll9Mtt/lttn ~~~ttli a11 ~1bi~ tb~ ~~~ .O~$l'l t;tt 

a~:t\\1.. t:;· ltUte tr!bqtglt!ll G~atate; ta~rH::~tbl'lbltyltm ~ct.?>t~te 

~.dlt.btt-t!it t1~ oa!l~ ~ct:~."lit;r a,e t".t1~1ib1lt~,.n. a~tate bo.t ~!.ese 

u.Qtive t!Bn tr-1b!.~'ty:tt:U.'l ~oetnt0•· F1'o.nt. the;•~ ~·~atil.tf.i· t~ 
~ .. 

. ef}ne£tud'04 t~' the ~~tt~~ ·aot·&v:l.tsr; tlt~G th~ tv~~l.;tt,n 
I : • 

~co'lttt~s{ ii!) $:ilnoo!nt~d \~!th -~. ~ota.l tallt.l~:r ot 9 : tG :a~ 

~brrtl at~a ~{1l~ess oe t~· tl!lttt~ of: ~~fij.·vtdual mt::J~a~• 

' ; 

~t~ttt{')&!Ot~.~n .ot ~ott~l g~n~~Hb. tn:tt; t~i()t"~tin 

c~~~J&tmt1t~ ~- tllhat osaoe 4i.r.n!t~tmeo -the f!&tltim!Ol'Ob~al. $~t.i.o 

v1<ty(1$)• (·~)z(uictJ.~}GnW~ ~-·tt:te eame·:-ant~~ $($t1V1\Y 

${& tv;t!UI),tb"vlttt~ ~~a;. t~all?)at <S. · · J :r.o~oot15 
~« (n-~·>s ( Ol\$OOOO~eit2;~- a~0; ·tin.• l~ns$ Mttve: tll$n 

i ·• ~-



~. ;fG.~ . . ~~ 

~t~tyr4-)pyl:t1~li ac$tat•~· (BOO~I!'Clis>a~$ te· '·t:laf.lttve· ~m 

Q\ 100 g/c,tl~ ~~a tM · !at.rotltt~ttor.~ ·of !:Wtltt(}t)h~1!o ~'~;;• 

e;~p~·r:~ ta ~bolt.,b e:cb tvt ty" . . 
. \) i1th th~ t;ol:~ .aQer~ttoo. of tl11ib*'nstlt?l.lli lito!'dQ~~•( 1.?):, 

vdt1~eb ~1b1t:tb~ ~h t)f ~tpvtU ~111t,~~etn:i.t.m1. 
- ~. - • . - .•...•• I ' ~~ , •• ~. MIJ?J.!tt:.1Wtr!U .. J ·~.W:&Az .ii!!'J ....... 

no~!'i:n;tmt,~.M$ ot tQ; ..... ao msflt .ti4 autt•e e:t:1.~1V\Vl¢le -.en 

~-,vq~ f~ ~ru\t! t~(;) tyo{)o 8,)~, R~~¥2 and n~.~ tt~i1itlte 

o.l'· tJ.~l!~ut 6~to:tm~3 ~l..ti1~'lu~ t.hore ~. some ut!~~ti\!1~ 

ti(ttetl Ol.niil.t 18tiGt;20t2l)• ~- typ.e: ~i CO!lp~$ QM 

G~w $;)t.ae s.ottrtts o~ wh$a f\lcn,~ (}Gopound f;fl$ . v.ree~t as 

t!Ji 1t1.t)~t9 or ub.~' i~t !a o15V~ oft ana .ot tho n ~up 

b'J' · tlifJ :t'Aaeti~ll:i . .Fn» ~t?l1!t,. i;!l: tne ~us ·of ~t!"itutytl. 

(eymt~tJtttbyll-tin,, ~h~ o~r:wttwl. ~up· tmtlereo.es ol~v.ge 

.ea!fity· nna:a~ t>q~rolS"ti(;)· otrctc'i'letf\~ .. ( 1tl) • 

·~tyl·tc~tn ·t~t.~e.~to ~i; 0•01~ ~~:;en.t.~at.to~ ttts b~¥4. 
. . . 

·ola~~f:¢1 ~~ mtf"eQtf~'lf(t ~- ttinltl.~ f't.UVJ:t~td~•· o-,-~S.l:t.-100 

O:~t~:f.) ·~,.n.~.,.~ 1n a4 ~;~.~t. f.~-. patmt\$1J)~: bf l~tote~r· · 
' . ' 

ot ~ * tie a leo cla;1m.a .~n. ruaot~J? o£t:taniJ: t.hnt· m~G'bu.telt~ 

~c~ita~te ·~ n."tioPilWWit~ ~Uol:1k'l>'1t~ hnv• ~? ff:bUt<.rtiol"J.:e 
... · ·. . I . ·. . . .. . . . . . .(23.) 

~tr~p~rt1~- ®~ ~ve & lau trmiotey ~tt. wat':l :blf)Qdoo G1\i.nala •. 

Ll¥llav t:o:v .. mts~ .. 409· ~Ult\ :roo ~~ h$;J~ttvf)~-J" ~h• 



, ' 

rlaKto.buty~ti!l aoo_~UI.t~$ in a ~~~ · ~!!J~d.,tetioo- f;t~ ·t\~1lmt 

x~hv'to_ -_. ·1.1_ ht_ llC> __ -__ ·in __ .te_ otan-l'1 4l:~>t~'i.8. ttV1UitW and ~1if!.t1s: 
~li6llltti .. i .. ? I "j .. ~ ... -, .... _.J -~- '*~:·"#~ .li'1~H111 ...... · io_lli .. &M.-.'. __ ~ 

·Sl~Je. 'he~(! ~t®t1v•n$~t tu c;~e~~~tions o~f O.Ott. 

0•01 and o.oooi}% ro~~ctl\"ttly~ .tnapite-btt tfW, n~vc· o~a, 
' , 

tt 1~ ~e~t~ aoo:~tt!id th:3Jt t'iOlti)Q:t*~~tltin OGP[~t4ntt.e· ~~ 
·~~t• r&""""Vt s.'~Yn''-'' ·~1r~;f];61>1aoot l>:!Ji~"""t4oe\~ D""{)~'·tfrtiee ~· ar&: ·, ~~~ "~-~- ~ '· u~ -.. \\:, .. ~ ... ""i4~ :~.:•'.t"- --·-··- ·t 

·thgl?'e.fo:ve net u~d, n6t ~~JeJr.g·lat f~ii~ltl$.t~Jt. ~tl;~t!t?.-· • ·_ 
' / 

_ ~~t~ta ~~ ~~~~t~$~,, .. 11~< o~fr$a~~~a~: brri!G bee~ ~~t~;Jrl~ 

tih:!('b ~:J~~ t~T!$~~d ior tun.r;J.t:11$t)l aot1\ttit1 Gt tbo ZMt!:'tu;t$ 

tor or-~t{J Clh~mt.-.ttw·•· ~~s-~t'•! -~ VtAaht(1a)~ 'i:!~tr mv~ 
foutlll :r~~bl..$ cud ~»U!{i ~ut!i'®t~.l ~at!vl!.tt _of ·Jl~.~!n. 

n;~ot-~~tm Ci5'fJvolW4 C n~QUl.ta ~e n;tv~n ttl t!lb.t~ O(jfeJ~ 

nt\~~(-~UeQll;a)d' )500 >Mo >troD· >ooo >ooo >coo 

)~() )000 )500 >6()0 )'6QQ >®O 
Oetl:h{ oon2Qtta)~ )500 >• )~Q. >000 )600' ):500 

··-h:J.tt u .· i; ·- . 
!(). :( (~2011~)~ '• 50 'l~t· 10 a 2 .. ' -.-. - 'f>! •. 



ot.Uti~ti ths ·bt®1da,). 'O~vC'~ti$~ ot. tr:lf.W~ti~ QX~rJOUl\tlB•' 
(2~) ' ' (·~) . 

Ha~.a ·~.· iu:ut. tli-~fA ·>l ·. · h~ve ~ed ·~mt. ind~RJon.n~t-

;r$s*!4"l~h on :~~lr:t1l0 .a\ltfl nntt ~ltln· Q(;!~J;mtiJ:t~S· u3.tb a. 

tlN.·Ctiool st~t•· ·l:'ihioh led: to ·ttJo d0vtt:-?;.n~-:t{)t~b of ~no f!r~ 

~.'l.ot.tlt'.J~&:'l O'-~Gli-~tin f·a..~ie:ltlf}• •Dnatttn* ttao.ti qn 

t;xM.:~h~t~1ti~ ~ce~t~t~t ~~~ \"Jtirtl?to1;JJ bav-a <aP~~~~. ·tnw et~·ve 

il?e~~ tfti:• ln. ~gJt ctlac~, the ~uenct Gf ."il$rg~ t.be &o14 

1\\\at~ in :~:rtort;\~tia. ootto {"Je~ m;uaie4(B\) • (2t}),UEI). 

~9 Ot~r?t::$tei:!u. .et &1 atu.Gl~tl. tbfJ ant!~tf),;,t.ul 

n<JJt$v,1.t$.rJit wttb tlt*e~;i,~.:bta COtlV~tttlGG ~d MV$ .fOund: ~btlt, . 

ll• a~raa, ~,.~~otl~t~ ct:nvound~ ai.'t$ tlU.Olil r;;,,re active 

to~a~u:a ~~l~gt)~itiv• te.ot{)r'~ 1~,~e l$.Q1J:.l.;.t8,: 11\~~~J;!• 

Uf~~J•nt&rlu.~~ r1b~~\ @tlJ~: &JtW:otoooecue '1Aot1ff tbM t(!llr'i4~4a 
-. -~·~~'~~ .. -.· . ~~~.1fn.~!WOi. J:!JIITil~. ))~.1 

fj11a~~tJgnt1v~ oo~a ~~1~e 11~ ~ ana, l,k1!Jt§l~ 
~~"Jl~ (~_,_0?) • 'ifb~ ~~t ri.o:ttv4 aOOl~Otmd.$1 ;in.b:f;.bl.tL~ 
$11olfbh ·()C ~l'C""'OOaitiv• ~ooet~J.')s &t o •. t -- s.o tltll·,. b~lons 
to t!li~ tstV$ ·t"on.~·~ ¢~su~ ~ 1 etoiut tt':I~ t?.c~ionl. ~latr!~n-.. 
.en!~ b~een. e~!U"t l~n~th of <U..• ~ t~t 0Ub.~il'lt~tf4 

or@i:l~~tin not'h;:;I(';Ui'U1il oia.~ tbc11t' olu1o.~- $;r$!b1tcl.\~t Qo~ct.nl.t~~ 

·t·:t~n .t·n:r l~""OO$~t1~· £lt~<!~!t!S ~\~~· -~~~.tF;htlutlt$4 
a~4'ttatHJ ts as n<:lt1ve e;e ttle r~nt a.otive tt."J!tll~..g-lttn. ~o.-
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:t"otl' tthe: ~~-~M~t17~ _~cterltt.\l. ·tl'it~tl~~l a;.1a; ·tf.t...r 

p't~~il ti.a eoetn~$ &t~tt '(!;~_). -~6t fl.t)tiv~ ~tl,(\, ~tU,~ m-r:o 
-

~o/1. t:!~r t:be croc:rtb tntdJ!)1tillfhi r~~~PAt dibutsrl ~4 -

dip~Sit;vitin. · diql~m:'ide MV~ i~ tli~~t·OO~ ~+:'i,')~~Oltt1{)$ bnt 
. . 

· ~.~!b:t;-t. th• ~~';tu (}.i); m»~~f;32~tive baottr!n ~t# ~- oonom-.. 

t~tio~ ~ ~50 ~~. 

· ~bo tt-~ttyltt~ Of}~p()tll\~~tt ft.leo b'-'tn tG'fJted (!ll~$..nst 

~~'tbog~tte ~tQJ1!s,#, !lote"U ~~lQf~ii'lp;§· -~ (,;mo .... 

~~ t.!v~) tl-~~ a~~:;o ~~~-~, ~o~1oG (CZ!I.t~n.~za_t:t.v.<\1)•· 

~bo ~s~ td· _ ~·lbtn.~ea,(tae,2~) ·• o::wJ:~ th~ ·t~ndl1) in0,1~~t/e;.od; 
~i'f e•Vflh1~ 

lu a.tl41"ion t~- ttle aD.t!tt~ ... on.d an%~baetotro~~1 

no'tl:tv~.tte• of-"'Q~~~ottv. OOtli)O~$, ;otU.~~.(;~ltti.'V'l9 of t~t~ 

r.)~~~tt:~ tle~ivatiwa .• ~ lm?ll'$ te.tl{5b• ·of otb(!J~ nct!.rtttco 
. ' I., • 

!~v' h&~n r~~:Erte.4 o'£ the~e· ~\;':l!JOtMld~t ~?td.o$:t i.a ~Jl!i¢) .onae~ 
. ' 

!itn~ lod t~ ~·~~.eat'U.l ~t!:l~~otnl ®.ttPt\t ·:,a~ r~to\lf!~ ~· 

·m;,ne· ·ti:Vtlt0 r;Jfi~~ ol"i~tltine ~• b~ing u~1-. 
~ ..! • • ' 

Y~~~~P. ·~&n~J tu.\~l:V()e. t~h~ · use· (tt .l~oe ·q,tt~:titte.e 

· ·nl ~i~t$~ wrhi.ch, dtt0 tf:) :tt;:~ nn.~~t~n:t ·et.6~tenta ~tc•· l)f!~it~:~'J 

· 'Vtue~tw ~~~1-~n. ·rjg bMite.rim :t~aa~.ns tl) t.i-~ t~l'-t~!)ll ot 
.. ~l:tftm· t:h.tctt ~~!~c 'th,(r) qooli:(W of ·!YriPe~.- Di•'lf'i.tmtyl;tift 

· ·o:U~~- (t7~U•$!w0) ·nt fa. oen~n~t!~.A of ~'• h"Gn~~-:th&l t)t' 

n ~y1, · tbouab t?.M t,l.t)t Q'~t\s>lot.a:l$ !nbtbft ·tho ~a~b. ·at 1--



~t!rt(IJ_ but -~ Qffe~t:~rml? ~atr~t 'tim~ ~~b~~ fif ~ot~ _ 
'. 

. ~ ${;'V~·h ·et- ~~- tt•$ ~~~e Dt'l· ·~~~ ~- ®~~*' t!~"'~ Q."Vf:)~ ' 

~t~t,~:~~ ~~.lt16J'e thGT f:i~'~ to -b~ ~'iQ$fA:tttc -~m .~Qt~r~ 

- ·ntn:tio($0) • 

t~h-at · it~ :m~ij;' ~i¥JJ 1ft·· .(f;l;. tre~tMet~t ~$ ~bttiQ-. 

", · t~iO!U\(l:r~ ~t1®.t1~Jttt1t.~ t:altl -~it'l't$ ~bioh ~~tie~ 't1l$l 

nt; b~®.a:J!.O!i•l.• ~ll~ trill ~ev$t- tbe.·_ ~~tQti~ 4®!7m**' 
- ' . 

· · . ~$~tio;~ at· ~t~e1M~.,. ~J.a.er); !~ t.~· ~~e -t!~ o~•• ~rJ<U~r 
-- -

· o~~:e·t~ -th$ ~~ o:f.·te-~u:.:~.,a~- ~t fl ·om~~ri:t~t:.t~a- t:Jt o,,o~tl -
·· -·. ·o,.o~• tib.i~Dh ~~s ~~t' -$wl~~~- tho·-•m(a1:)t ~~- tlg 

·' _·_·,·.: ,._ •·· ~\al~fi i~·c ~r Gl>;~_lit$t.1QtiJ 

(" 

;: .·. 

, ': ... 

f~·:tte r.tn-·· · 
•zji'ffi.-J ~--~·*~~·~-.. : ~llll!i! 

tba~!~ ~ f~Wli3.t(f!l f~Jai t~t ~~Jll•~-•o,. fin C•tf$ . . '-. . ,\ . ,·, .-· 
- . . - . 

eonc~ntrtiit:tott: t1attosw.oo1 veele.t-atii; ·to tat'!a~te- bg the 
- ,· '· 

"'lo.~~:a • ~~b (.~ :· ~i~$l,i,~flrl) na!t th~ · ~~tlit -• 

~~tle (~Wl'.,- ~'itk~l~t~ t!f· ~(32) • 
.· ' ,•'. . ·. . ,.· · .. 

., . -: 

{XI~?~~:-
. . . . . . / 

~bl'a ~'PPl.i~~t:ton. itJ ~o~u!J!J :rel~t~ tc~ -t~ ~!me· 

~cM~l t~~. tt16 pt!J}~~ mt1.'Ue •. :ruu ·t~entttQnt n~· CQ():u.ng -tw . '. " -. . 

., 

. ~$-C)~ the ~~!'' 'fla~ ,_t, w·,.)~"2~A ;\~~. U·. ··s:.-~,A·,- ~ 11'cl'!<miiG:- .&.<i!"'nA.flll_ ,_._. . . . .. ~v. . , 'i:l' "'" "'~• ..,..,. ~ • • •· _,.,av; 'i~.A'"-"V 
. ': ~· ,.· ' . . : .. -_ --._ '~- : ~ -_- -_ :_ ...... - ·~·-··:, -·~·-' _- )-. - - --- .. 

·_ ~tW:t~J -8f;ll~~j- <iO-;{ltfO:~(lt~ $re. oo~~~u~ ~A<f.th_ 'i~JJ~f.tl •. o. 
t~ ··~~\ubu·~~ ·tb~ ~i~~~O<t:Ul c.~m~o~0 anti Q.ec1 ~# 

- ., 
.- ~, . 

••, 'r 

·- ' 



b~~na t11• M:tir.:tte~biat ep:~Qti'ttn(~1) .. 
(lV) ~&tnt.· ·. ~~a. se~ .. , · ihlen_ 

., _ ~.......- ~1'1-~. Jm:•a JmM•· . J J ~ 

, ' ... l]{!ltll.eton ~ittt~ ~ b.., s~otl$& 1~ ·th~ o~ tu 
baat~i$\w. ~:tit ~old$·~ ~tr~-r~, on .va1At~ e.u~f~t)~, ttl .oo·~· 

ooen nola t:"fJowtb o~1ete.ate$. :ttJ1n~ a t.JJQfWO$, ·unrl~ tho­

~~nt ;f~~;. e~~:tml)l.a·-u~c .. tiold ~~w~,th ()tl ~& ~t. ~ 
. ' . 

ttltt:t ~1 $O~r tn. e. bMtitl ateo~11he~"f;.,.. ~ . .,.:a.~.o. a1~tlt9 ~·• 

~-tt .• 'Ill!. t~~la. tow ~~' vr~~~?~1ta~ :m ~. -~eatWe at· ito 

i~$¢tiv®afl1l aa~l~.tatat sm~n~~t.tv* ba¢lte~.fA~ A $W~-e~ 
- . ~ . 

:t.!~o~ !De· ~:r•a -~:e; t()· oonb!no o~~mt11~.l)flQ; 't11tb. ~.2.~ .. o. 
. . . ~ . . - .·· . . . . . . .' , . . . tria:). . . . . -" . . .- , . 

ff}lf' p$1~~ ~)~~~fW~·titoo· an Q$'ll" . - .. ,_ :So~: o~~tt~~d the . . ~ 

Uit~t~ ~.f tl?ib'ltyltJia a:().~tultm -~r oil ~B~~ Ol\1.D.t$ fa~ the 
' " . 

·c.w~ ~"' rmr:~t!a ~~')4-o.g? Qt':..,iit&m(.~)-.f -·.· ~. -- -~ _:~Vft_itl;i . .. -~ ·.-_ . ...,.,......v.! · 

- ~ .. ; 

t~'lll -~- him. 4~nw_et1Q. ~i~ls ~· b~r.?~~ .lu:l?~a1l~ 

- witb -V\~lr.al .t~m~.a {)f -on~.._s!ttc WAnum,. · .r.n.thel!l1A~:tt:Js -· 

!!ttbs~UO!lQ ~t ~l]~ ·t;b;OEJC!J ,'il'l~mlt~l OI' ~~~W too~ ~0~ 't1'he 

()r~ret~.. Gtlt,~,ie ~t ~1 ib:l; 1t.~1 oo~$.ed. QU.t t:'.l~~di £a. ~ 
t~@t tti'th nr&1J.ootin: cpt'l90t:~nas (ita t&~$;t~t tin, _t(£l~""" 

/ 

i~obt1tY.1t::4lt tl9:fj~~bG(l~ltt1r~ ~ trt~h~a:~lttn $lo~a• 
. '. ' 

tt\ ·Q!i1~~. ~~ttf1o.io.Ug int'aQtoti t?!ti.tb the oe•·4~ 

~urn• •et~u~ btlt t:ot~1A\ M ~o.vtv~ oo~k'iO~ i)( 

-~flat~ulit-. ~\tt t»~$-O:ltg.(.aa,~•~·. uea- 'it~ 1952 obfi$1"-Vt\d: t!lat 

~ ,airde dqt)$ ¢_'t flO ~~:;~ · bG~ we1{ht ot dibu:ttlttn. · 
. ~ . 



d1~urate $·ftent.1ve]t ~·or~v~ i~U1!~WI1' ~ obiottJf) •• 
toU~a ttdis !lt\Vttsttg,.tJ.t\"tt lU.butylt~n dilA~t~te .t$ ueett 
;(!.~ n ;:~ A . nt'l~ ..;_, .j,k- .il;1ri€Jl.iiii. "'--. ft'"~tt~'i'lli"!i.,.w.4!1,,J3!l) ,l~~A''-'~""ltlt 
.wi·4 Vi f''.:liifLJi'* ~~-~~; l,IU~- l/~CiiU'V ~._.e. 11-:~~ fl"'l">•liO'I.lii,&.W.· •fi ~.<ii-1\,P "'.UVo!i> 

twtlP.•tit}n ·•\'Zo:!\~1 t ~~ o~~~~ tli~~:l;t!n Mln~t~ 

~ng. flitb p11J~'tt&ine. ~~ vr.~rl0thia~!ne<39>.t Ito~:Mtw, M. 
m~tbeltlmt~ll~ nootu;ttli~; f)r~~~~ti!ll aCJqlvo~'ie t» ~-- ms 

~n .t~~; ·~lli~ble: ;fo~ thl!} t'Ceatt.1fl:tl;t !C}t ~:)~ttl$• 

-in th() lttta e-~~e t)~ certa~. ~~elt·!o imr.n0 ·fbtQ.P.tla ~nt 

g;twt& 1:'1St9 to • \11B~~»,ea ennu1t1oil t.(t~t1n ~a. bi.lM:t$1eai·f.Jc 

. ~ $~er$ ·pl-iiobt~) .r:~ htt~.,t':-t.as ,eJ:t t'l~U!o~- tit oG.~ole, t~i-. ' . . . . 

.t1~l11U -~tho und~evctapet ~oMtt1$a(40),. tlt~ ~at 
t¥rfi;J.i:!linc ~lJ' to :u~~~ t~- lit~ ·€qQli1ie oi' tb~ JJS8e1 t~• 1& 

tho ~~31~ -t:dfit~_rol r;,lt the ~~t~:~ ei1MUG• ·~t~b.~l tin 
I 

e!ltor~e, _n.n4 .an;;t:at~ tm$ bi8l:t~ aot:.t'f$· a~not DJf:i~li~~ 
'~ .~~~~ . , . .3 ntt'l· ,:i·~f:l! A~~A~~'IirtJ( 41) G'i ... n. ""'<I:: fl . <\ • .A 4) ~~ &lt'l>, ~ ~~ . • ~~p -1i,~fn0 ~~~,~~~· ·~() . 

~ill tno -1.l.$ .d~v~.s sn.. :trtHt con~M\t~'tioo.. t t!l~ ~:tl:l 
thf' tlrl5Ua til e4· h()~, whsr~ll o •. ~ -rndl .. ta 41J hQur"fi~ ~bs­

bieh ~~Pxicit~ of Gr(t$rl+:'>1i1n c~~pot~i19 -~ ottw~ .fsms tJf ~ 

~uati<! l1£e 'J?~$$ntna -~ne t1!9Mtw,nt~eo. A ·oote n~J».4 
.f~i' th~ ·_·1-ntv~ntuoti~ of or~t!~ tDxt~..nta· .ooe bota. 
,)1--.-.·.I'. '1' _· .-.c.=. h.,_·. •. . 'i"i_.-. AI!·-·/· .. (42) 'f' ,.,,.,. ~ ~' 'h ....,.;t,i. . f; 
-lilw.v ~ ·tYP~<M · ~ ~r:)~o4;0~ ~- !;~·OO!.hi~y ·~ •u • tn·.~:t:U ~·Q Ql* J:1tl.V~ 



tt~~~ea ~~• ~~ ·mo:tluee!G18~~ ~o?::J t11~ ~o~.u,t t)f n~totur~ 

· .;,·d•ftvJ~ n"at¥{~~··"*".ab,tf... (43).: 'IJ;V-Y. __ - ,.-~ .. ' !~~-- t~~~ .. ~ -~ 

!1.. n~j~r. of o~~li«m~ ootb $1i~t3 ®tt ~,~;if~$ $n 

~ow t\U tb~ t~J:t1 ~Jlli 6tll~:r f)ut!t$· of ellt,a o,n(l; ~"~!:O\ts 

otber t:ibj6ete ~~.u~<t tn.. tteil -.-~t.e);".- 1;Mo tt1~4: of ~~tb 

. te ~l.llled f{)W;iud lfmd .. can 0f)r.lotUJ14' .ttr1)nir ·the £uopt,io,tt 

of ·ttJ.e a*a!,~o,..rt objoet$ whirJh •a 1{la4 to inO-~~s$4 <1®8t~n~ 

~ion ~)f. £flQi. O!Ad O't:M~ (\1;trt1!_0.t~l:.tf,.0rJ~ Zlot'lt ~l,iiti100 
. . . . . 

, . !ndu~~tw' l.t;t!$~ r;tilt~(n{J: o!: . d~~/l~$ t)/f/fjllrj/ lf~ dU.\'J to t~Ulin&• 

2 "n.,~.o. tll'li 't~~btt~l.tt&.~ ttu~l.~!·i!e !m~e · ~~~- to thO t~tJfllo$ 
. , 

~ ~Qn ·e·tf~®lY'& we~f.;a;)il; ~iil® t.h{tt. f'or.AixlG ttt:d.·O~-~ 

-~n :l~s tJ'iqtb$·llt.;;t;G · aleatt~ a!~i\ tritj;t~.titt~, 

ot~M•t-~· 1..:e:v{i) ·:o~mtfid: o.f.f ·1n~iltti~A.tt,. · ();( ~~iit:;;t\1100 
' , • ~- . ''II .,.. , 

t~~~-~•4l~ ~~-~ .. ~~,(l,.··~Jtvfl~ ~iter ~n,t~1 tott·£mt1to~\1~fl 
. t~~~ ·Gt~•- -~~voOO.tl$:\ ·~J,.-, ~:cibu.G1:tt!~Jo itu-):et{lo 1~ t1~. · 
·in Jar~~~~ ~tit~n:~ a.g$.t., ~~l~~~nt ot' oll~t'lt\ 

· :~a~·antit~~: p~lnte ~- oo• ;c*new~· t.(f ~w.t~~~461.• 
ue-v.~),.. ·tot:mr:4~U$ --~ ~t.· :o-~e4t b\1!$-ne;. us~,' lro!l' o:r@!.t¥!i­

t.1,r~ ·-a~ttfi~I~l.t~g ~s~·(1rt0~ 



(Viti) ·~1.t.~llt\~.t\~#>l~t& 

~leoMtl,- a. sn~~-• of· dte.rGtno1t1t~ di~lJ,.Ot.t o~rl;:Jl~~-., 

:rt2~$J• r42 t~1llfitt:tit .it • m0t~tlt etl'Wl•· i~&~l1r»i.).V.t• .4 ... n-.1t,tl o~ 
- • •• • ~- r 

. . 

r~fUWl:J ~- # ;:~, Ol·• Drt ~ ot~· 11~· (ud L = · o or a ®..'lO:' 

o~mo :tt~as ·tlei.Ve be~n £!)una to vo·,•e$S t~D-~~u.o:tbt• 

th~'eutto liQ;t1.v1~ jQ -~~ tor;~au .i•3&6 lt4l&hoO:J'ti~ 

l~tat:111s i!t at~~. t)U;."':'t!otU.W?ll the liiuttql t1n tlfle.l1.4~ 

n:pd, dip~e~~.l.1t'tt~ ~f;}nl[)lox~sil!' A•J•~?o'B$· and. :t?•iJ~~lth(t;?) 
. di~~aea ~tta~ ~ct1 ~·ts.~·s of orf,[I.UlOtitt (;o:l.vn®d~ aa ·M 

4ntif/~w~our -~®t~._ ~b1e itJ u now tl>r.Ji no1re1 QSe· ot· o~~~tin. 
ct)Z'i?O®~.'h~ \:Jt.tb h.t~ 'nti.t(mtil\l~t t\a$ •tit tb$y diEt~:t~, M11k6 

~ pkt~l- Cnt1;l1 .. o.d'ii •. t.~ ab·-no• .a£ a. l:d.f1t1 M&~tt1u­

cs .. t,,~ .a.'ttb~b tbeli'·$Q't,~~lti~ tl~(J o~at.a~1~1U' \~k(t~* 

(.i%)- !~~~1-'!tt.t~ 

t'W~ 1.025; Q.J?~;~tt~ · ~t~ou.fttl nta1J Ol$l~(9d aa~ ~*"'ttl. 
. . . . . (,..0)' . . . ' .. '. . 

-~oof~1 flti~t -~ · •: :fa'~o.r~ &: h\ltch. vote~l.t ol~la<;d tllo.t 

t-vD\~l.t:m ohlCJrtd~0. e.a;;~, oo~¥~1 1n.-ote tltbo:V t~. 
~r, . ~~~ . 

t:lOtlla\: · v;, •; Dl~k.t &t ·.!(1' .. ". i .. •ttati 'tb~t tt~i!sfil~l.t:Ul d():Ut~)Q~$ 

~G· -~J,ab).;f active &~itt b~U$~ flS'•· !Jlb~ ·o~~1o.G.: oo'ti. 

,t\<ettt;U$4. !~V.~$t~:tll~~& t:.<i- e OO~®tiJ:,. ~t~l,$JO:®d~ to 

.:ttn~l' $ h:!gl• f!ot1V'it.s' .for the; trteubCJti tu.t.ed C!lnf>etmd& 

C.wari· = tJ•l ~.1 ,PF/t'V,f.,], ~ ~o&J~t~- ·*let1~t1 :i'or c~:l­
·:;;t1uA~•· Qt tml types :.~Ch w.a· Us~~tt2 /_.,. ·ttruo ·r; a61J'Lr/f~j. 

. . 



. ~ a 1~~ aotlv-t.ty £<)~ tt\,sft G£ ·tM type· aun.la• ~he SI1oil~~: 
~8JUl't Wtt.$. qbta1mi -~ ~l~G $$ &l~GQ) &o~n !?t $1, (5$)· 

e-YJt..u4f1tt the. m.tnbel" of tnooot.a nvcoit!te tG Uolule £1.10~~ 
.. - . .- - - "' b- bl:4l58t. ~"l~~aQhetl,t !;1GSltl:$.tos l\tlfl ft~llt· t).n\1 ObOot'yetl 

.m~ t!l ·tW~~$f)Ontl ~1t;tb t-e.fi obea~ri bt Blil.~ et •t an 
thfj. ·Qti~ ot nte• .. · Ku\l.Q tc;a)· t~una ooa0 · t'tl~t>b~~lt·itn 
olt'~~ttbn~~~l~t•~ ae ooo·~ct ~ti;l.(lt1cidt$ ~;.~.u::,at ~~· ~aut~ 

' ' 

A~Wttb~} ~Vi-1. (Q,!11"fQ~S?JJU ~'~. "~~®& othflr 

~t-ttct·rJ ·arm. t.t1tt~ tJC t1~~~oll~4 'ttf O~~t?'tt.f~ t)t:J~~i}Otmt1$~ OA$ 

of ·~t'lb :Ultfl'~"ttng n~:p$4t of orf~lll.t)t!\.u ootl;)O~"' 1n Ofl~troll• 

~· th& itw~~tB .t~. toot,· tn @d,~::t1®. to a to~!i.Q oJ:f~~, 

. tbtt• Qt1J~~~(le .. ~ ~:S:~~t ~a !l~t~f'ee'ewnt. cf.!~ot~~l.~ 
f~l.Oth~:r -e:11te~t e•~bed -~· ot'~ao1;in eoot)ottntltl· at lel1f 

O.o.£>,.o~t~t1~lc~ ~a. l,tt~i1JJfti o~ d~~etmte~ lUJJ;.'J t:~it;b~~ 

ii~ ~:l~~H)\ftc{i~ ~$ ·tn~t~ Q,\)JJ.J;;t)! 1.'!) ut~n·l.~ ~1tb. irJ.S~t 

·~l"tld~otion~ t~~~if4(Nl ~l!~rv~ tl'dle ~ft~t ~tli·. ~~~· 
~lot$~., G!mil~ ~ifiet; b~ be~n O:bMe~~ .on l4~~~u. Ot)~•: 

· ~¢b. (~\l$. ~5&) t"rAtlthe (J~nrtl~d f1ntW ·btJe:f:l.~. 

(~~-~···· •' 

(~)~Art$!~~ 

. ~;~ 'Yll,)$t ·or.>:tik~u ~oe f)f d(lftSQy. ot ~a tt) fl~l 
· · · .. Qt~:ett~. t~in:~~ · "~~~t~bi CQzJ9l;)ttn-gtJ. · at~w _f#t:r¢00. ~i~tl1ty., 

. not u,~l.!Julata~(SS) · e\~~$6 th~~ t,;;10t~:t .~ t~Rbutyti;:tn 
,·. 
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compounds are bigbl,y. active 'B.gainst wood destroying .fungi,. 
. . , . ' . 

I 
The uae Qf trietbyltin compounds .·must be discouraged 

because of their disagrees.ble handling properties and higb. 

taanma.lia.~ -toxici_ty.,· On the other b.a.nd t:ributyltiu compound~ 

o:fi'er iTa.st possibilities ... In recent years: there a·ra more 
.. 

. than 60. wood preservatives based on T"B"TPQ., in the U~K.o 

marke~' 56> .. 
·.(XI) Miticidal activities 

.• · 

·• . 
In the year 1968, . tricycloheXy'l tin .hydro::cide, the · . 

. result of a joiri research effort by M & T Chemi:ca:Ls and 

Dow Chemical Co., was :i,ntroduced under the name 'Pliotrant 

for controlli~~ the phytophagous (p~ant-feeding) mites 
(57) . . . 

on apples and pears ., It is now also used on citr~s 9 

:·stone fruit, .hop,. teas vegetable e~c. :E"lictran is very 

·selective and gives good control ot harmfuJ. _arachnids with 

·little toxicity towards other insects such as honey .bees., 
~ . . 

It shows also the antifeedant activity against some .insects ·· · 

· -~a.t"";ae (58). There are now three other org~.o.otin miticides . . 

of follo\ving types.. · · 
.·... .. . .. . . . . . 

,·. 

~(@
. CH3 ) J. ·. Q . -f~cH2 -sn o 

. . . . · CH3 . . 3. . . ~- , 
- • '·J. . • . 

. · :. · · . VENOE X· ( SHELL ) 



PEROPAL ( BAVER, CHEMAGRO ) 

(a·. ·. .·_ft;;·oR 
Sn __:. S ...;. ·P .:-;.... 

· ···~.OR 
. '3 

R -28627 ( STAUFFER ) 



. ' 

.ll~~iWJ '~'l~·- t11\V'h~o~bltg, 'tbG pets'&1~fiiet$ ~well. 

tole~ttl1d b:t tm<)pil which u.o~Z.Jt ~e(4~a:~~ an aea~~c,l~,(! 
' . 

t~ pztt)t~ot; t~ ~a~t the ~if. D~llt•, $\p&t.te-a, GmtJet. 

t.~to. MQ~,; tabb&g$. a~r.Q. oatt~n pl;tJ~.-t•• all soowta oooa 
tGltl~o• t:t> ~~e~o~1(5~>-. 

Oon,t;..T\:)1 of. ~l G!ttee-s ill ~1¢~:Q.t~ ~ 

OV--4)tin Oi»mt}OUll~ia .i8 fil-.K)~b:ty th& Sll()f}ild ~(!Gilt St,'JJ;tl!~ 

Qo;tl<m of ~;r.-;:;i)t~.ll9•· 'Qhf! ftb?at ortl~:;;()~in cor..1:;,oW1-1 t~-... 

pb.~):ti~. ~t~awto ((i,lao· ~11~ t~nt1ft. ~QG'tat~· (.tr D~!itla.~) 
w~ itt"ttt100~: Q~·tm®t1at~'iU.r O.Cfl et· f1Angl~i!!e tn ZW10D~ ·tn. 

196..0• tw ~t-work~ tb$)bet ~ :a..~~tlY te.tw ;.Jblltpe ~uvmr 

.1~n.~t!Qe~ fet1tl.fi ~tllJOleide Ct.~tled D~; ~- ~l\lr) t'l!th· e~~lv~ 

in&JfMlj;,t.~~t of tvi;vb.f!tqt1t1n iwaro~d«~• ~tb· »rt!~ten Ol'l4 
~a'•~t·"~ ·"-·_'"' · V'iiit. .,.._..,.~ · Mli t:Ji·q'Jt.kn_· ~ . ....m-a··':'" ""-_. ',p .J'!'.t;A..,_II!'j~io,. .~'A!!\1'<.-...~ it_ •. ( f$0} ·· 
h.'W. · -~~ il~.""" ~--«~ l&l',t• """'V~{A;I:J< ~-"~ ~W~~ ~J.II--.IJ-.'\,10~ • 

-· ' 

~1-tin e.c~-t$' (lit"~~~-



{lj/'·;·'· J f I, , 

, I (: 
// 

;. 

~r1*.ph~tWl.ti.n acetate o~ 1\yd~:d.de ~- lt~ooi!llle$ed 

iav the .cont~ol ()f! ·J21~Jll.til\G. ( 1o.t0 blight) ~ITA. oota.toea 
. . 

(l.Jl.tf, 5!m!~ on ftl~r :ooeta. a't· the. ~te ot few 5ram :p~r . . 

nQX'e.__ A't. pt"~$~nt .!n, u.o.t~., ll\l,..tel" ta· 1-are[Jiateted lot- no~• 

t:r~l11Q.g £:~1. on vota.too•~ et~i''b¢a'b$t p~nut~, PQ~s 

etc(ofl}., !Cb(l~~ eomt'ovnds ave ~g£ll3 of:f:ecti~e p:f.'lot$ot~t 
£tlt'lsici«em ~iuot .$J.moat th&_ ~»o rnnae ot tu.ngt ae t.hli· 

.. erJDP~tt tu.t~i-~idoe bu.t a~ . ab::tnt ·one-tentlt t~ fJ.Qsgge< 61) • 

())l~oottn o:oi!\p.o:wl.~e .f.#an at~ b~ ~ea; tor _tf'l$ control ~.1! 

l~ e~Qt o!* oel~rft · bl$-e'b atllt (il0lt Qo~tn>l. Gl}; l:ioe,. . . 

~~eently' ~tfMlQtin ttuneioi.dea ate beiac. used to ooat'*ol 
oof!$"Q. tsaf ~- on.<l oleo foi~- anttfee.aent rot: the: 81Bnt . 

loopf!r:~ oO:tte(!j: leaf ln~at 1$. ma~ $prou6: t!wou~u.t the 

oottee· ~\.'d.~·a:t."eaa of~ tiho~- or~not1P.5: ~ beim 
. aner.aas:tru!lY \Mled (. 001 • · . . . 

·, 

' ... ... 



~)ltoblet1 o;;;· t~ie. ~ostelQ,e. f'~Clt?l ~~" tJJI. ot~t~ 

ot~.~~t!l1.!41tt bas b~ o~~hi.d' .. v~ !nttest~~t()d• ~SU.~tt~ 
. . . . . . . ' . - - ' : ~ . . . : 

O:)wnotmdtJ mvo $.. r,~ltltll.vo·ay -~~11 half•ltt~ (~'-dey$) o~ 

. lrolt ,1c.~~ee ,ill th~ ·tl"ld(e3,t~1l-~)~-- -~be um6~t -,)~ --~r~o· [,, . . ·-- -. - - -. - .. - " -~ . -- - - - - - .- . 

t$:A 1?ot)t-dttf,l •in tl¢tato t~b~i:'PJ ha$ bt:en f"o~ leee tiM Ot-1 
' . . ~ . . . - . 

oe; at ttn t1(~lr ~Gt· aft!~; too -folt~~ tJ~'t' r~&>Qnt~Y Oil~ ad 

flit.tb. b~ataa,(Gn)_., Wh~:i thcl oo•s are ·tea ts1t.b GUi?Prb•t· 

1C~'Vfiell r~~·ft!O-b tJfJN ext~~S.t7"1¢f~- ~t~ed \Y~;t;h ~~t$P.11 VOrtf 

little n~ount r>f t~t,l$~y·atitli ~c~ta1~e ~~ttt~ ~a t~e 

1n ~he millt (~b;~t.~t 4#/tVl.)(fl/)'• 

-0b(f.~-e.a1~· atr$'· ~:~on:t tools· tt:t tlodom t':ro--v r)~~ 
taot~n ~- th& t~~:c\-mh olf eruttobl~ o01~10~<'!a· ~~- 'b~n . 
:r~~lri~ 4;i"f$ted t~m~s · f:W.titlr& WOqm \lb~.ob -~ 1ttDWF 

el~te oofjt. of tll~t p~_st ;t'U)Q-'"'lat1ui.t -on the etop,.. O:iaoe 
' 

lattt a~. ~e)tu:~cb.~~~ iSt~ Wb0~q,uentlj o~~OOObo&--

V~lOVUti . O~ti~~O.t~tlo ~' beUlg iU$~~ .RtfM3~~i:f-t b.Q\,~'UfilVt: tb~~e 

pQsJ.tiot«•ei• V(il:itio:ul~lV OV'~o.~.l.or1~ -hO.v• Qo~e un.ae~ 
- - --- - ~-~Ill .... ~ -- - . * L.rt ,...._ ~-'l-h- ,._ ......... """' -(ea)' '""i-> _ _ _ 

$W"~· C.rr4lit~.'~Q~ Oil 'ti4-tu xp,.:;,._,,lWF;UlC ;cjfllo'~e- ., 'i.liiuen!e· m~ 

r;ou.~1e ;ha~ 5 tvcona t!lJ?Qt:strum o.f· tlot!Vlty-• ·t1b1~b tltl~ t~t 

beM:d;oit\l ooa no~t~~~ r~~eteJ: rJa}f ~loo. bo ~~otae:t: 

o.:r?~~c:td-. I·t_ b!i\G boo~ totm4 1n O)cvera:t eatG$ t~t tl;V!\Wtns 

~ .0~11'1?- 'flith au:ch cG:~ou.~cre .~. ~e$u1ted tn. a e®a~'Jt\~nt. 

out b~n~ of the -~~t ·vow. feU1 r-~&~- t• bettJ~, bett.aUt!!$ 

ttl$ t)on-t•e i~ttlt'al t:~?ioa t~ve atao bean tttllott• m tltld$4 



. ( 

~.-tiR.!ltiYl,;M~ tJ* .... "~ an®· ~~~tio!ii\tfi.; '!a th?\t ~~·M'' ef· tt!~Gi!r fii'!~-- · -· · ~ ... ,!~.-~JJ1~'y4,.j ..: ~- ill.i . . . ~lf·' ¥I . . • -. l . . . .. -~. . . . ~~- - ' . . '-- ... ~- . 

~~-t~nt ~- ~~i;~~ ~: ~- -~'\\~~ 1#!it4~ ta~ e· ~~ 

~ b.~o~~ 'b9~;~ ~~tld 'to l* -~~ t)~~Ot!b• :t;t~g .. 
- . ~ 

O~~'t- C1£0A:fS.~iV~ 1l$$S' ef ~-e~i,Cl~~· -t~· tfCf$U:\tet'i :1~- f~bti' . 

-· · ~eet. ~~uta:ti.~dl :~6:1116 uy -~~e-~taJJ~~~ t~ s~~b aoet.~UA~s,. · 
-·· ., ' 

God~~ft@f,f!~J t!l~~ <tU~;i:tr~l'l';;!.>ti~t o:r-~'bU\$ --~~ p?;t$01'b~,-

r,fl:_rm •~d$ Mtw$1;•· -t.o· :ttl~~- ~~i~bl~S' ~ tli~ ·'a~-. w11t . . 

&fJ:~tve et v• tu;w 41lea~ t~tt d~~~o to .m~ t~io . · ·. 

~~-~~ ·t!tl ii1~~ • · :®t'J~- va~!oa., :~~eov~~~ ·ov-4~i!A · 
. ' . '. ' 

:&..~ ~~bl~ QA~ifl'latficint ·a:Q~.1v~./~~l$a $nt\ ~~ aloo be5v~ 

es ~l~i&t~~~~($)·_ ·a~ a~ -ft~llt ~~$1£Jt.&®e- l/JU oertt~ . 
b~'f:~- ·-$0 . .m~ ~l$l V$p~~~. ~~- i$ -•;; a~!l.-~ .tl.:'t~'t'~~~in 

t}).~O~a llav~ :b~~ el~Q>~ti ··t; ~1lG at·~~· ~t~O~\t\\fil!t 
. ,\ 

· --~~~'l~.n.: f)$'~1¢1ii~~c. tla.~t a:te -tn e~$1.1.-b u~e; 4o~<t 

~Mk~~~e~bl;g -·~e~")1~te~r- w t~ e!f!t -~~! th· f!Uc~~(live t\1)1):-U.• 

eations. ~h• ~f;). r~tilbol~~~- rendt~:- ·.1tfl.,,~~l.~; M.Ci- tto:U .. $ 

tl). -~.~~~~o ftta. c~.,!)~~lft V!b1t:b. a~ t\?t ~1~. ·QO· ttf: tbtl 

t!~t-~{~)~ .. G~h$. ~t:J.tll~-~li>!b$1~~· -~l1tQ-t~ ~$. t,~ ·to Rt.$t 

··&l'J;;t.;t;.S of ~!!oo~tl.~%1- ~$· ~~@tetl~ itld1~tlt:t~ -~ ai.a~t-
. . . ' . ' . ·. \61'' 

.fiClmt abiJo:~t'1on. . ~: t~~ Gi~lt~o1llt0~t~.1 tr@Q't~ ·. · ; '•· -~.bt 

~, ' . 



. ' -~ 

. . 

m~~boltGTh o.I£ tb{l Q'lmvo~a - oo~....al, it~ b1 ,$tep~1i$e 

ol~~&J (>i: ~yol.¢ha1471 ~O~'O~ ~om tlW- til\ nt;:l!'l e}a 6hs• 

'003~# 

, . tl.ift~e:J.t 'JJ3tmti\~ · dfWit~ s, -~eriad oi:, tb.t.~~, t;$~S', btli.ld""" 
. . 

, · . ~- ~;f'.f.ttl. ~~1etllOti·1~ _tb~ '().:!)U61J ~U;~~~hO$· ot t"tro· e.~:i:i\ -fl 

. :. '. 

n~liJ.Jiblfl•· 

l'u 1rl..~w l)f t~. v~ ~frge ~UJ.-a~~. ~f intS~$-tliQ,\ 

S\t?'Oli~at::t.~n.~ ·6f' 'f!ho ~~).O't$~tll~t n k~~~~~~ ~·t ·tb~$.%l 
.. 

~rn.v~~.,~~-1 ·\u .. ~triiom o~tttur~1 !.@ oW1o~ ~poritmt to 
. . 

~n~l!r:'tt tb~i» e~t.'inuea oot~ ~~w., A e«\~~lj;eel do~Mtwn. 
' 

· f10t~tr~ ·eo,;.· 11:1ih~ t~ibt\~,1 ~ fil,~: tt .. i.9h00fltin de~tvatt.,~e"~ 

~~t:td on ·~tlri.t piX)~ ~; Ghelc.on\~9.1-,.. wh!ob J,tt .v~•bl11 
!\·;)A'JiC""b"l'f0i t·,._., o·· tt""G!i'~ .4~_-h •.. n.. __ .&-·.~:"""~ .. ~'·"" a't.i_· .• e~_.~:'i!i. il'>;_ .• ·~_m:_•. · 

.... t ~-· ~ . ~ '*'. . .... Q."" ··f""'V"""4.V ~;;;.~:J 4.-p ~101: ollo.~'i¥~•;tr,:,~:!l: 

\ 



U. V. OR· 
MICRO-ORGS. 

U. V. OR 
· MICRO -ORGS. 

( ASnOOH )n 
. \ -

J
. U. V. OR . 

. ·· MCCRO-ORGS . 

. Sn02 

. . . (70 '71) 
Fish and his co-workers ' · have si1own that 

· tribut:rl tins nre :1le·ta bolised 1!!,. vi tr.o and 1!1 vivo in 

mammals to di- and monobut~rl tins. via ca.rbon-hydrozylated 

:Lntci.:·medLitea. ~·Un.gal degradatioH o:J:' T .:a.1.0. to di- and 

:Jonobl,ltylt:Lns by Conioph()ra· cerebel~ and Polystictus 



.!, 
J 

k~~ ·!n~ mleo beet$, revo~ted :tt!JOflAtlU(?~)~· 
· Unliit~ m~rourt Qo~pot.tr.ill$,. ther$ le D.o ·svit\~nee of 

@etb$l~itJ.on of or(fil;uot~, o~ aooa~t ot t.hei:e laCtt o~ 

~oou~tO..ntio~ $.-'14 ~~a4y brea?"Jiown to: ·n.c'n to;Uo .. il'.,ot-gar-1-io 

tiA ootJpoW'.ltie;: ~ina tbeae -~· qu.:tt,te flOooirtable. f:roa 

~iro~',)n~l. ¢oueidettQ~tlon;a(:6l,) .;. 

'i:h~ b:tologi~ aot!vtw o£ orga,'"a.otin.e ba$ b«'n: 

<YJtt.mtttiv•~ (&t~Id1.,d. and it ll\l$ ·been. toona: tl1-J.t t$t~ox•tJt.oo·· 
. . . 

ti~flj ar{l!) l"bt ~tologiQQliS' aotl ve W\i~~sa they ~lYe deaJtt"KlG~tl 

to t.t.'io~~Rlt)tin. det'i~t1V0$ UAde~ !1\ ShVJ! anf.t ttrtl ~~tJ;'A 

co.~.:~ttiGns•: ~he b1ologica.:t e.ct.1Vits ~nttem .o~ the tr,tw. 

or~.rAl)'t1n.al ll$$P.\Ky· is· no;~ w~ll. kOOwu.~; \-1i th: th~ com,pouwls 
. . . . . 

abowtnB a; mtWlS!ed. . ~!.H.ttaie~ 6.ep$ad~11.~-~ ·tll;oco~~ t.o the 

na~~'lW<t (J:f i1 ~QU!)j: bt\t it'~lo.t1vely in&,i:t)0Udcn:t Qf tbe aaiQni() 

·nid1eal<73>., x •. 2h!G: r~ be ~a~ie~ t'f.$ £oildW$(4al •· 

. In.sectf:! 

~$ 

~~ n~~t~v:e b$ete~ · 

Gtii", :poei tive bloterm.. fteb1_· ·.~ . f . . . , 
~Bit eollue.em 

!111\iJh, tUP...gi~ ~~:uuoca 

~'"it" .t! .• a~ 

M~ 

:st 



. ., .. ' 

~i.i!l ~,a i.ll~l-"rA~~<l .is~ J>t~. ~a· t14Mcb eb)us, tb0 iile:>ena•nee 

Gt tilt;~ .bit>ltJ~tt,~ · aat1rtey of: ·tbo tt·i~~alk;fl'li:tn acetate&. 

o~ th.~ nat~ Q'$; th• U'l"'fUl<J:i ~li~ou~ . f0r ~i1..6t.1$· ~pGoi~e~ 

fh~t. lflt~tr· ~1tltl Ct)::\tmWld• ·-.~a able· t~ ~bit;· 
. . (V~1 . . . 

o~:tfitJh®d~1. ~1.~1:\ti.'{f$. -~bont}hGlfN:18it~~n · ~- and !t .Mt!J 

b"~ etU€Ul~O~et ·by ~11 :~nit tiu01t~~ (?I) . tbati tho~ 
"b!~)..ritJ!.c«l ~ct1V'i- t~t'tom may be <l~IiEWJeut. ·U;~~ the 

. ott~ctlV~fJI$~ O£ · tb$~ ib.te:t't~eytton nt Wl aoti'\70 :alt& ¢).~ 

~i:toe' ~-i.Oh U~vnlVt;f!. C1)~rd1Jldti®' tQ_ ~~rtnit.!; 00~ [',U)~(]$_. 

~ht~ ouct ct\~1~ .. -t~At~o of the: b~n.n1ma $l ti¢f~ M the 
- ; : .' 

. F~ett~t.n bp.n b~j&n 'tbi~. ~bae~t ,(}f oM~it1eratsl~' o.tt&1.ti0n. 

~~cttltiY ~ilitl 1t btl$ beoo. .atJl3f!OOtet1 tt\at tho ~?Jilt Oti'G~bl.e 

b.~1!\B ~1 f;~"f$ f1Q1.* t~~a:~l¢t~~ ()A ~:t.'fjt&~ npi;t?~ tcr tte 

:r;rjj. . ttl~ •SB &Ad it~1~ole# ...:nu ~oups(4e}., · 
,· ' -

· ·. · ~he- ~Ub~1ob~ ~$po~~s ~~•ltu ·om:ttin. too iAtti&l 

obs~tion or 31el~:~~~ Ul1ttt,~rttw.ce _of ·t~ mtt~0 of 
. . . ' . . . " ~ . . 

ani~liio nonien oi~ tllf.) trio~"~ttn ·fu.f>l.~:oute te t.bi) ovev 

o.lt b,,.olot#nat ~Aot:t:w!U~Y..~. Q!.thl~uh ti1'0~ ~- ·O$Ct).f91~ 

unwb~M~~mtat ~D(fi'1~ of «~~dw~•·-~oltw. hue rs~rt-

. ttct rn1a~ tbe t\5~~- (~up {))t~· ta· tm) •tlte *'t b~fle{1i.ooi 
. . 

r0~~1on t-.o• ·at e&flt .l'.:ito-~·ja1 .t't:· ~- rot ®t1lcv \.'fUlt 
. . . . 

·the r~-- ~~- itc but ·t·htt latt.., ~' b$ s!gn1f:t.oontl:( 

i~lv~~ ~Jl! batlt1WO~tn.3 tfl~.· biQeld~ ti;~ tbt) ~enetivtt $it,76> • 

n~ hft,~a {;l<)a.if:~ltlt th~· x ·~t~ ·!t~ au(th 1'4 way t~t the ialtab.Uitu 
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/ ._Qi1:= 
~~ 

Qf .ttw ~~ei:tl~~ F,:t'(Stitl.lt t.to:~t~H,ttld -e _mtlbGtant~l;b' ~•d· 

It$ p~pe~oa a t• t~ttmwei$ de~i~tivee ~rh!()b, ~w b~t$$1 
ft'Wg1a!t'At n.et:tvitit;~ ttGnin~ ~iQt &ll~troYintJ t~, 

tllthounb ·"ijntl;)!~· tit~ oon~nt- ~ ~u,ott ~Mll~if .tb)lil. tl'l$ C(}r.Jll~ 
. ' . ( 

ot.tll. tJV~t.it';4 u~tnt:: ¢~-~~tmt!Vettst . 

ffill'ltette ~· aa,,(77') ~tl~)o~~d thnt~ in- ~~-bQl.1a;t~ ~~~ 
~-n b~ns~ ~'® a{!a$w.t !l:!lit~h;tkp ... ~·ft~·~ ~ tor~, 
S~Jl:P:mr::t•. aqftl on. oett9~J tm.ti gaqg,•fJtl~ .. ~~ill oo. ~~ --·~-' ~~ ~-~l'-1!4!1- . -- - --·--<Z~- --~ ____ .) -- . ~. ·- ------ . 

-h~e.t, ttw; ti.~ ®P~t~:c~~ (a:;) ~n3(fJll~.... ~!!$atl·~>~ $td 

(~~.SUGlar)~- (~"i~~~~l\Or~+(l~~~ WE1lt'G $.~~C~$~ to, tt'~Vb~l•, 
tim. $f!R\tat~-~ t~1.ph,'?ltbl Qtl\f!.d$ at;ttt tittffi.-!1!t~!:tr1nr . 

eydt1~1!~~ tAit eorge:~Mng .. d()JJ•G• :~i1o.td tfit$.~ ·fJD.· f}Gtot~e.it 

e~l~~ ana c1t~~t-betlt.~ &l$1) r.>~:ove-l t~t ·tnt oGrlplox-Q~ &\Ve 

.:ir.l$ld t,t;t~ttt"1M~ttn+ 

l.lttt wvq5l *i1bi.;,Jretom -~ fou~ . ~o.ta.Jl1d~~blU ~,w~.v 

: t00$1t'o~1~ttt~J ~!J e:~tf.lr~t~tll Qh~lnted ~f)o®~~~• J:tl ~~j 
' . 

·'tw. . ,t>l', 1ft""'- "·rfi ,;;Ja· "i>.-1;. '}~,.. f'" l"l~tU...,ffl.if:...~·r.i6; ·'"'·'t.."l .>i;. - ~!l""'; . ·. -~~~""il< ,~,-,y~~'·.A~t.-. ~i~Y ·-"""S";:nvv ..... ~,~..,nv~t 5-•&.~.Q~ 0.~~~~$ ~n. 

i:A~~olecqtm;lN.· ®~1'di.Z\$t~ M.eth;tl€01i10$t~_l. 11~ 

tthn.wtl tb~ ~ow~i1t a.ot1~t;y tuoa,··$ oolltl$\11did!t(fa) •. _ ~!lis .1.$· 
. ' 

'f.)l'\)~b'ld aua- to. ·a tt~t!lltl~tl t.fl1ii~r,.ey fo~ thts ~m~~u 'ttt 
. . . 

~t-ok tnf) ~c.tiv~ ~-te~ on tb~ ~l !)trote:tfllt ~.th~r tlm 
t() ~· ~'~~ourit Va:t•iattton _in tbt1 Mee ot ~~~~tif)ll. o,t 

'· . ' 

th~ c~~OtlU® t-o ltt:t~oh tt~~ *tw ~tam~ $ot~~~'- ~~mob 
rula, &:J•~JOt:•l'::/Jr~(?D} blv~ totm.d t•t a ~ll~ ~t~~l~CUU:x-.t,v 



oht~nt~(!; tr-fbu;tz.lJ..titi d.1nlcylruri~nlkt")2tide !e. t:l~)::Jl"'~i:.J(}.te.l,y 

(:r~f}ht tJn~:la· leoa tflX:i() o:t.'nl::tsr· to oioe tf'1ln i?~.I}.:~: •. ~Jl) ~.}01. 

it .fft'H.U.tl Q~Jr~ar t'hn"b tflo tot.ta;tt~l ot" the t.rialf:yltlrJ. oo:.:'l ... 

~-){}Ut\~_o_, r~~n?t;, r.:n.Y' be ~;,r:~ t1t'IJ.t de;;etldcnt au the nattt1"e 

erf ~~ nrotlZ~, ~.f tb.e· ~3: {.3r.Jnp :5..-tl a. liGl:.\tM1. -ut~2.oh ~l f..')l7D a 




