
~® \~orlt et~~d:!$d in, tho· '£~ra~n..t th~Js1~ b$s b$et\ d1Vtde4 

3at<> tb~t;~ !)~Of 

1!. iii. D. ~~.~.J.. ~. Qh(l'l"!", ~~:._, ~· 

' ' 

~s,~,~~$1V$!l a; ebrif't ~'f'N1ew ~~l thn Olle.Jn1oat. t10ll.t1tittAen.:t$ 

fill. i¢ml ot [~olw·goa.u~~a~ tm3.1U• 

~~~~..U• it.f~alt;J o.-tl ·tho U4VO$tlGat~~ ~n. tbt>. ~et1t~l »~of 

tb~ ~'ma· o~l-(\f}t ot the; .f¢11A ~'-t•§."Vii­

Juc:.ta~.v.lit~1~w~ ~tt !ao.l:~t.lf;l'l. ot tm ~ 't~i.terpen~, 

J?ti11r>odl'n.o1 B.; OQoUao·O 0Jll! :&;t'Jl4?'~4~1. o, Czol\;<i·~• rAo!)S ~tb 
fQ;l!n..,:i{:il),..er.\ti• ·ftl1£Jene-- ·V'nl.y._po~wl t}. ~oH50;o_,. q,Ql.~lad~lt 

d~t<)tl~_a®l ~0n58o. ~ ~·:t$e;ete~-1 tmJ~ dot~o.tian ot & ~c:tolawlonol 

~ao.lot:U+:iit ;cycl}!)~e~ltta~l t o32%4~~•: !A the OyJltolawl~nt>l ®etio.n 

J!ro1a ~as~ll~~otrorlo~ ~ 

' ~1ttWb.Jl$ diloc:ftba~ th~ :Jn,VQ·ati€la'ti~n il!tn tho ~t~Jt~ elttoi-
- . . . 

<l.o;ti~t~ at ~~l-3:9od~l n_,, c30uooo' ~. 

:~·,l..V'tr-ld;lll~l ll li. -~oUeo\i \-f1t 426), mt:!i•- :t.as~ .. e&v:, ( oe )11, 2a.t>1°·, 

BELVEl e. ·pO-.G,itive ~~,.lt~~~w.'lic1nr4 tttfJt ~uld e ,ye'!l~~J oo:LrJ\.W t~·1'tfi 

'Dllitl• IR ~~truro of a soowod, br~~e at S5SO t' 0010. cm_.1 ( -\ftlJ anti 

it• tdt~ll ·PVr)ctr~, $~:it~04 et~ts ~~ f:J o.a to l*SSt u tl!.\'t~t~l.l.lt · 



·I 

' ~. 

,. ' 

~t~~ "~t. fJ ~•40 (~lt, ·t:fclf}l.lb~it.tttoll tof.\J!kf ~d) ttAd e :bRt14 

4iffu$t~4. mU\tlPJ~' cellt~~~ at b t.ae .atU1tmtt>~ t:o the· pq:tQa. 

~tflii()ti«a t.%1 t!m •b$A. el.l~-~dA.iJ ..()11 ~o~pt ~bo o~tflJ4t!i .,,, ... 

i~t~sta• · 'thlt\,. tblt ~tl;~~\ G;t:t·u~a tQ· -~· :tlf~ol) ~1lolll- 14 t.u t\V'Gtl!l 
' ' 

. ._~wm.~•a,.. ,., on tf!,um,•eat ~ttl ~e~Uc ~~tf~wv1ttn.t ltt · 
'• ... ' ,. _+._.. . $ . . ·. 0 

. -~-b\ll a :~~o\i)lif'l'tie- Q, c· . · ·_: . . {R tet!): .• -~'*' 207~.- :, (~ )l> ~8 t 

,!) =ort t.'t2o,,. 1.140 <~~-o~-•.utt3) •• ·• lt~: iiiUl -W~~~-- ~b'twtl the 
'. ' ~~itt~tl$ .~o:t '~~ 81it~ 3~{)-~. l;tittwe~'6 tJi~ '~ l•''' ;(\ '~ ~ 

-.~ b e.oa tan,. :~Jt.,Q&;•aii~)., c~ talll1l&-gil~tt '"' 6 Ott~f (lllt: VU~ft J'f4w•> 
· -- ~·-~SG1~4 ·m:attv.loot OCfl.'b$l'i44 ~t 6 6j'&/ttHt ~~~O,o)• . 
. -otta-J~ _, . 

o~aat:t~. -~ Ja vtit~ ~·~t1iM: ~m-r;1:oll .-ve •&. com"~ 
.:Qb. Ottoif · · - (1+421) .,. tt•P• ~'14J/I<J • ~ =01 ttm -'" (f:U· •~re4 
-,~-ke1i{1Ae) 1 UMa et-s 4t' 6 5.,38 ('lit VArWl Pl14t'IJA) ·tJIA(t pt;¥at• 

-tr.tt~~ 6 Q1'9 'to I,.M · f()li .O'!iSb$ aet!~yt ~~tl<GA" WG)ttt li!.t:&Mfif .-t)dtJ.o-

$1o~ Qf[ tb~ .lttlt'l):t1t 1,11 ·•e't. -~-).~ .O~titiQ~ .,_~~'liohefl; 6 hJaft••''" 

. t)~oan, q_,~ (r~~uo> ~~~- te.illl;t-., .. , ae )n ~a.04Q £~ tilt*' •e 
fi)~ t!) ~- ·i4~~t1~al ~zttb,. ~ -~®l'W4t1c GaJtP.l~ ·Qt·£o~-9(S_,)•eQt 

bnt~ct§;)t ~~ ·0~~-t,~~ ·_tm.4 nta:~ ()tltzl~~Sr»A)j 'rl?M~. -~tlti.A'b Qota .... 
·b:J.!Sb$1 :thQt ~h~/tn't~•o•lte w~ $-1\vdro• l!OJ1:l:vativf) .of hf.J(I-1)., 
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:i1be if.l~JitiGn t1f 'ti~l() 'll>~aen ~,WM;t1on. w~lj eut~.bl$..ebefl tf'¢11: 

tm ftl1.;lO\tJUl0 obea~tlon~ ~ho r~et(tne .i.£, \1M dif'tat':$At £'~()• &.r.t~to .... 

:te:tn.,..lli(l~) .... en,eo. a:~»-• ¢u.r:vo !!)I tbe ~()t;~.Q.e ~ aW\'i"ed a.· at:t.Jt~ tl .. ~BQtiv-e 

cotton ~£te(41t .• ~l~a:t1o£.le of tho Dr:J.Ei.d.l~ m-QdQlG t'f~:th a-.!'$0 .~ 

0.16 kf.it~~ 1A t~ i~mcn0 tt.ttele~ sovo.ratalf fJUOOe~t· t!Ult th0 

oom~~wtd tv:Ltb O~li ~!)ton0 -uo-utd. llaV~ ~ va~t ~l OQittKlP.. ~i:te.e·t 

p;it'Ob~b]q ~at. ti'\Te~ \"1hcreu~l9 tb.~ OO!;lpqU,nd, \"ii tll c ... 16 Ot;t.~bl.}.t\11 ~Up 
. . 

would ehQ'll $ f.'rt~.-:lti8 pacei titre {!ottan ~.tf~ot, r~~ttQn o£ the: 

l~~l~1:nt;g m9d~la. alsd tnU3eteat thOit if tt10 o~b~~l ~u.p !a e1t•• 

-ted -a:t IJJ.•ll ~;?Qett:!.Qll. then tbe .cltU1Ql!l:tY Qi" the ~i ""'U'Aaatt,U'-&te4 

it~tll ~b:Ctl~~~hl;'Yr~ WQl4d oo~t. t~rob&bl9 Btw .~i&.1t> ~ a, .~¢gat1V$ 
' ' ' 

cotton ~f:feot.~ ~ins~. ~ nsgr;¥~ive no·ttor~ cf£f.lot uap; o~e~tt:Vet1 i!e 

b~lit)Ve 'that _th¢ o.a.m>.~~l. {W'~~P tu v:ttibabl,)r e!t~t~tl ~t 0..7 ae 

i~ ~ rm.d. JJ?~"170ttl~l~l ~· is f.!!.! f~b~a. 1£3, t"~~tn~r c,'l:\fi$~4 t~~~m 

Ckm ·ot the ttotoM 1\t {~nblG~1) by c~J:ty~son. with e1t/Hl~l c:Q.;lpQI.Ulds 

It& 1. B.t., Ql•; ;~ or~eti -oa·lo~~\atmg tb$. daah1~1Aij,t~ ~£toot11 dtw ~;; 

4~~$U!tli~t~Ql ar'~u,g,. ~ 9·1l {\l)~bl~ ba$4(1 nnd ~ oC ~tt{itf>. wYQ~p. •. 
. ' ' 

Qli( Og) t!ll 
7•1tet~ ~mooundJ· ,. . -.. OU( %1: 4ff) 

O'fin< o6> 36 

r·t... ..a 
JJI;,l~Qi 

69•4 

46~2 
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36·0 
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-
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44"4 26"5 

C1 , 01. (Eslimale based on 
... ' -. modei-C1 ) 

.. -,~~ d&a\tJ r~1tli inv~stt~~~ Of•: tM· st~~tQt~ ~~ tht .Mw. 
- . 

~r1t•~~~ .Vo1YtXl~!IAG1. a., ~~\f "' 
. :~a18p~4~1 0 iA•· ~0 (I+ 4a$).,. r4•P-~ ·a4~t'.t. · ( oC )J*-3*1fP 

.. ~ ~01 ~it00. .~"'tlt_~rJ:t). •. ~ c·®Q1~\i:6 Q.~1 . .o..e (0.1J:~fil'L.. 11._.;)Uiili81 t·· ~:m.:c ~- w~ ' . . . . . . . . . . ,.,., on - -~ .. ""~ U'!''. """~!' , ' 

. 6 1·.36 .(i,tl-+ ~ll~tr.t~a),.h ~~4 t~U!t ... ?l"~·~-•~ .. ~~·,$_.-~~~o•tate !f• _· 
. . f1a~e0a; (t! 466) ·t· rltP•· . 1~~~0, <. oC )n 30°,, . ~ .:aarl l'lf.IO:t 1241- ,..,. . 
. ·<~o-c~s>·• ·1)0· ·ov: $;b~tt!ltton b$t\tf~ 220~0 m,p-.,.·.aflr!«attat~t:l.o~it'ie 
. . - . .. . . . .. . . . . . . . . . . . . . . . " . . . . - ' • ' ma4~1 ' 

m\4 pyri~~h:~;eQ~f.4atlon £>1 .1£ ®,Ve ~ ketaM ... ~,. !t6~'71 ~~ . ~ m. 1720 

· ~m ... 1• Wo:lft g;1abr~$r ndaot~mf. ~~ the k~o~~ .gave t•A-9(~l)~M 
itli!:tent!.nl ~hat - it} a; lW~~ d~l'i!tve.tiv~ of fQl.'A*fl·tt-1)~•• 

' . 



4lt1J• ti;1!VJQ.~tl'~ at ·t;fi~ ·~(!lt1.:JrAa ~wrw.ea. a ot~ri4.w ~oGatlve QrJttoa ttUect 
. . ~ 

t~~ t~ ,~~w;t ~~~,, ~-c: ~1.~5a n.t 30i z.v4 .~ ~1~~ ~J .. t\t:tM •. 

· Wht: k~~~!t~t~· m~l:f~ l.l~~f;t.tll ·~1) t;;n.lt!il i~J~ be l®t\ttcu~l 1rilth f•e~•te$""' 

~<tl>·~~~ 1st~~· $l:;t V$8J;>~e·. {tt.V1•9• mj. lmt·t> t~.,, ~~~'~uuj th~.,_. 

tt.nt iJit~ :t;~o~r~tili~l d .UL '1~n ® 0JJl~~ of }?Qlf~~l. .11 lla• ~ih&ll 
' . · .. _. _.. 

':to \ete~i~a ff!® i~); ~na ~\~6 ~~'''h ·~tll~ oot~bad~Ut~ ~ - -
IQ~tl~l~l ~t'fQtrd«l fiA al~tl~l :tait!P~ ·l$1, ... 32° ta~nttt)~~ ·~d:th J?olgpottt~ 

~l C;t· lA-. ~b~ :11Q11P~ti~@ .u.. t~ ·~&Jt ~~b~~bl$ ~?!lQ ·~tl,tiltO~ 
' ' 

t~om~r awl J:)Gl.~?r,s~(l:~Ji~l B 1£1 ~· tn~) ~u~..t :lu~~. ~~~ !':lav~ ~~ l'W.\ 

th~ i£fiill (J.-.t a~ '$,.~~L¥p\() ot .Ll. Dt~l1 ~~~$n.t: whs~lit ~: 1G 1)~"31~ &.t. 

02.1 »~~ M<t ea ~s· ~~t11Ql~ ~~ • .eo~'l ~-. ~tt1t~tt *'f a.l 00: ·~ ·aa 
n~ ~til:t-t.Sglt·~d tron ~tl'-'1~ ot ®~.fJJJ;Ild ~~4•~~-·o;L'"~ • U :ta P~ !a 
ati&$?4 tafi' ttl~ l$.·St:'~tt ~t ~,_ oC '""o@~1 ~e tiuii th~~t t~Q ttt i~ 

m\a® ~mttii)':l t{};f tttt 7 ~w Qt»~~tm.G .. ·~. ~osr~·t~-~ (~G~~1)• 

-~t: t.'l$~~1~.$ the d~tocttou; anti &t~~t:~. ~t.lts~~lat~n. of 

a o.v~:i<fltltld~~l rtpn~lO~Ml· fJ52~~o ,'tfy fl$a~ ·sr~ot~IMtl'$' J · 
and preparol!ve fhin/oyer chromologr,opny : · -

~). g.~l.\~: :$.$t)le.t.1Q.~ enlf! t~ent1~~~tl+Jn. t)f qr~l,t)l~®eol 

h~e M~~ ·~aetlittmtct~ !t ht\tl b~~ ~lf~ thn:t .·til$ <W't\l~laWi~~~l b-~~ 

'h:~n. -;O i) .. t1tx't~~"Yfl !~f iiWt.).. ~Ii'M,JOU1\~1tt (mhO/t~. J3:~t: by (l:~;t~~fUf ~n:J».Ml. 

·c~Y.tJ~Jl;,taG.t}ton Gi t.no~ be.~~~t~a,tt oM QZ tl~0 ~o~~~~t 1~ 1$..,. 

l·a.tati a$ ~.1Q1Q.:lr&~tlm-mt ~4~Mw~ta •. 

·~~ ~);;~~ti1~l :ijlf.Jrt~il (i~l ~n. ·tletti;yl\i:~J.t-t~n ~w ·~ nt.~'t.-ttt(.i) 

··m•v• $;Ot~!J.P. (oC )» SU~.tfttl• ~~;w.dW~~ti@n elf th.~ ~~t~t !f!J*.~ :a 



(Vlt) 

~~~~ (,o) !X•~• !3.2~1°, 1;EfA1~ll ott. aof#.tf~ti~;!l ~w ~ ~cet~t• . . . ' . . .. 

(Dl m-.tl•·- lia?~s~·· ~id~tiQ.n. ~t th~ orl.~ ~~ti\ttO· ~ve $. ~?J:un 

' oft tt0tioo$~O· (U)• :-··~--· 10V~G .•. ·~ 'f!tl~O~ f:if ·1!h$ O~G~ ~~-
. ' 

. (A), tta l\ootJ.A.iH~ (ll) t: ·ttl~. d~4:r?fl®~potM .CO) t{nd !t!;.' -•ctta;tlf (12) . 

'W•e) ~Q.~~a .aJ\d lt ~~ obme:cv;od t~t td.<~~ wt ~1 -eyol.J~lalld~~l 
(u+~).:t .$: i!Jtaol)4tl ·t:lQr4JOa•~t ~v.iprt,:. ·r~t4fi'.t. l·tbat· ~·~; $ u.w i#:'!.t.•~ . . . ' . 

:PtM a\<J-1J~l ·tJltt -~~~t• f£bG -fits BI#I»O't;mm ot 'tih:S.s ~o1ol~Uldenol. . : ' . . 

ilt;J.motoauo bae be®\~~~ ·tQ OQ~ttNnd r~" :Oloel$ tc; tba1.l of 
• . . ' l . 

o~vololaU;dttt.M01 • ~d ~: i~ -~~t ~titb t&r<,l:~l1 f~ 

(1.1.$$:.VatU.n'60t !~w!i:!l~h ·GA~l tl:;iJ~i~.3l ~~.lviJl•;f, fU: 3.~t ~96ft 
I . ' .. • . •··· .•. ' , . L .•. ·. .... . - . 

1966, n •. ~.tvpli!l· Uff4. G,~~ .• tlottflte'·t· !JJli!Dad.U (l).),,. tllJ17;, •.. J.9&Gl• 
. \ . 

R 

Xtb,; a.• f\<lil1.~ 
il:Q .. : . • #: ~~~~-



I . . 
f.rbe W~J.ifll ~l,ltUM of th~ e.p" .. (OMt.~-4) ot qtl!lola~ 

. . 
d$®l .K\ is "thil !U.t:~~t;l-(l ~~taUt· (a). At fl/e 000 t1W4 hrtft tb.• fJ41l..., 

p~e1:tton. a~e -~ ~tr•e~ntta· .:~ '~ 1oea i>f ~t~ 4 Pl.U_ •• 

t\vdrosen a~ emce .,t ~aJA~ ~'t# we-~ 1n tim ~P"t~& of _tbe 

~f"tJtitl~<tm.3 kot.matj. ~b:t~ ~- «o~d, -~~ til~ oG~CI4,t~r' tq ttV'• 
440 ttl • en~ ·&t~!f ~®tl3t!i•· ~.b~ o.ttw~ !~$l.tl'lt betlldae tb$1ofta 

. . ' 

of " i.Utttfl ~~- \ilV'e. 42$):,, ~~t• <-oV"e C) $n4 :m~tbyl Pl• wate~ 
. -

· (nV$ 4d?) ~teo b• ~~$: ~~t ._. ·b,v:+»:tve: ol•1t~t; of the 

Q!<le iJMm•(b) $/t 579 (»t~1W$nf).t (o) $/t 353 (1,:..1~~)• A 

. ~bw ~a..-llt te> ~- ·1~- <tomtaon,. t() ,all ~P~ .. $~~~ia4t 

t() th :lu•e r>t. l~tb. ~- ~ $n4 ~, s$4e :ctt~. Ant>'tm~ si~£1~\ 
. . 

~11 (d) m/a 310(tJ•a~ )" ~~: ,f2~a~ ~"- .eyclt:llmld~l liAr its bQmlos-. 

Uk t.m4 lts 4t;tq.~~e~1itt)tive Df4. wbt<'h -.t.•a ltv el'tm~t~o.a ot a 

~Q~ f~Qli Itlt ~htt' ·~tt plaf-liblt ·~~lilA (Me~G~t$:t' Cb•:• 

~m~u..~, ta, l9G$) . f4}r the, t~~tf.Qa Qt· tkt• ~~tA~te lt 4tr>tet.a 
. . 

· f4 Otw.rt •A \1hG~fl- ~tt~l :10At~t,t~l~ ot ~~() bln4 · ~:c4i&Vt.fl tbt 

et~tw:a. ~1lPQoed ·Q.n. ~1q. a, i~i~lo~ 'tJt th -~rttvat~& a..,.e -~ t.ono·fll4 
:tw ·trQQG£o» ot: tml). o~ t'b~' :(l()ttvt.tetl '"~1~· b9~g~ vi& a. 8tl:tJt.afte;vu 

,~po-Q£ ·•~t$J.tr •. 

· ihe aa%l S:ltotm~ of ·th@; 0~02. trltQrp~, lal1 (M + 4M1 •« 1~tt 
' · 41hu4r-o· ·e"~~)~ l!.a Jule· b®A tolltl4 to ~~f.® Q1l ttro. 1Jf.19~• 

' . 
(Ohtrl&Al '~tf~fl11'1wttc~ ·tJdf-0"/Q\l!)la"~-'~:1. b~~~ b. tl'li$' ,eaae, tht :&• 

• I 
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R tt~ O~oH!1 (MJ; 4515 ). 



~b·. . 
~t. 318 tn6:16atintt ;the· pX!Gi$~®~ at $b ext~~Q ~lt'bt»t\ ~tGt!l in till 

~t.dlJ ·ohakl. ~lW. •t«l:se· ~\~t .a'tf· t!t/e 5Ji1 · ;Q)~· .•. llave- tbJ. 

en~~sitlQti O~lJ5S ·Ma ~~e~u·tG t.-he ,Q$!1 o£ ~~·A o.nd. GO$ 

11rdi-ns~ Q• .(.\~oi;J; 'tt ~t!~~ at l1l,. 14 t~ •e$ · e,ipo~ ot. thfl: 

.u~et'§Wnddtno acotatt .tW.&. i$. -4 t.o· tole r5lG~'!n t~ G~l$0~ ot 
' . 

tho oo~$~lX).n41ila ·tttiiif<i.ro · oQm.EXJ- .-· lt t~b,~ t#~nt. ave. a 
:(!)l~D ~it nt fo/~. ··13 ft~ to lOmJ··Qf ~·~ng A·~d old& ~!ik\t; mbla 

·~1~ ~e~:l)G~te~ the v~e~~ ot ~the ~r4· ·*b~i at{)~ k'tilf. 

·~d~da ~bam~ ~· ··~t.il1ti® t{, til~n~r. -a!..taJ. vbia ~ ~t. ·111/~ 01$: ·(M~R) 
fQ~ a:~41.ia .~ .Bt fiV• ~'{ ·f~1t t!w ·-~~tat~G Of .. Ja, e:t4$:: U& 
~hi: Got.W.tab~ the ~;Voaenoe · ot: ]itt; ••• ;>~lib~. ~.t~ ~- tht 

'f):14e oha~. (B:) ot tbe o:~01oi~~1 ~le,tt~• i,!Jl~ othw m~o'-
. ' . 

fl1!\lJ!l~t• · b9sid~$.· ~ho ~, ·i)C.· ~;~1. "ftlM.cal. <nV• ~1J} 1 ~tW: 

(·.uta 45Gf M.d aetltfi vltl$ QSJ;t~~ 'l11/(t. _42$) ~·· ~ u~ts t'l'~ct 

. ~· in-tv• el.e8var-P ~~ ·tht: fJ!t".,t: ~•an~: ~b- ~~l~i ~- e~btte« 
af#.m/e 5t'f.,J (~i~O~) -~4·.fl~··zer (1~&-t::~}:• .~bet ~~~eersnc;e ot 
tbcso :•0s· p8aJte· .batl \79~ e--f..~t• .. 

~he··Vocit~·Q.£ tfi~ oot\ble ·bv~ ( *' ·OSa~~: ,mfa) ~ ·~• e:tdf· 

cb~irt at SCCR3) ~ac~ t19n. Ili.'fl':! ba t~t~ta-ttt;~tt]q Mei~l~ - th<; ~•e 
' . 

t;;p~f.rt~~n :.os· m, ;n~tl ''~ $cott\tt. ·M ·thtl. tJ~a4 ~3g:n~~t. Gib!J~N$4 iP. 

~ft~!Aiff(1~ 0~ ~n~~f;, ~VQl~..M 84•SS dctU.bl.(i1.. :~ nn.tt t-
~oA :~~..,l~"'"'"" "'~•lie ~........ <tf<'-tat';l'l.4" t•""- -~a :hJ)rSAi!Pl!i- ,....,. ..._~.,... nJI'\6;~""'fa p.,;.-6 7Th 
. ,.~ ;a-.I:W:~-:-~.a.·. ~~Q- -~;¥ ~¥-~\:4. --~ ·'4#-~: ·Q ,w~~~-· ~ .... if.iM;f -~~~"~~- v~ ~ 

' 
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J\ll thQa& tl\ot~ ooa. ~$14 d.!o~~t~etl. in d~&U ltt £b,gpa,;~;ui Md 

a$tabl1flb,3d be.;:roftl.'i di.':lu.Dt ~that: the ~5~l OGm~~ttrul 0\!124.tei1lW· ~ oyolo'..v 

lf!Wi-&~1 n.u.e~apl.\a \-,i ti'l the ~ra. ~nwtwn E1t(1fll. 1.:4 't;~ flt~.~ oha;u., Il'i. 

ttl~ k..~wn. tritarp~oi!l e¥1$ .~tid1tioAAl, o~:t'~n. ntt.w;L1: Q:C tl\t.OJne fltle 

·QlVJQUt:i· atta.Oh~tl tQ ~24 .M u~tbor motl7!.Ylt tnQt~\O~O,t· e.t.i\'11 0·~ 

ettwlid~ ~ut:tP• fioo~tl,r t~tt-ob1e end ~.fl'.)~t.e~ bav~ :tsolnt$4. & 

~ t~it()~~i!V.l.e·l CliSfi56.& '~~ton.~~itom:' 1~m I~e.o-t.:i:t.o~,a dea'tbata­

n. Dr •. ~~tl.lrr~ rZor whic.h .-. 2\\";!0'24 «tt:tn~tlwt ~twu.~t~ :tlit hae b&M 

a®iguO(,\ t>n ;the llaais {.$:ft -otwm,t.o:a:l anti pbys~.~ $V1d$lQ.$•· 

~eO 

lila 
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if~io ·1, $leo tb.t. t:l•at ••n-ple ot 14;,. 2t-~lm.e:~"'latioa m1 'bt eta• 
e~ ot :~m ~1~~£Mtuf!a• AOO(')d!ASLf tw~-. f)roiJablo· t)tt~t®ae . . 

Aa ~ JW~t ~Wl· b~ 3fJS~~~a tl) the. ~a Of4)1tll$iulfl10l 4et-1 .. a'b.ive, 
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HO 

III b. Illc , R=H 
llld,. R=AC 

' -· ' 

&ttel!' ·~~fd.V@: if;JR Ql tm .Qlf.l~ ~~~- ~g a\fiOiWle(A) t 

. o:;tt~lol~u.;de®1 U. ~~a: erye111.anolltil)l mAt: .m~·;t•_ 1.7~BO~. {0 ra~) 
«~aid be f.~:tatd {a~e ea~~1~Atia.1l~ ttl!le t1Cete.1fa· ~g the ~6t'tt~ 

.· ··: ~-~'1~• $.to.~m0,,. ~ ~~\llt t~ -b8 f.dl#ntl~$1 tJi:t:t:I. ·M •tbtnt:le 

.UJ-lfJ. ~# •oyo::W4~~l't~t oo~t.at~' dU.ppU$l ll;· il!ot,. u •. ~.t&uoa. 
'!t:"'"''bA-II;jiliil-wifi· ,,t'lfi>s· -.til'!. .· ililt.l'O\'l'<· "f-,.._a;t;i<I\·~;..;,.A,;ft· ff'lio. .. -.1 ·· 1'J'f.+'Wfl. hA- · ·CP ~-· ~-'.W;~~t~i;l"!!'.4iif~: ..:.~..,Q_~~ Ql,.J V~~~j:. ~~-~-- ~~-~v~VU,~e.f lti'Y<!i<~t)J!Aod.Wo!J <ii!A;~moe.: 
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.a. ~~::tJ• 
QafJ!tt.J~,.. a.~e®tlWo ·th~ m;Q~pholOt9 o£_ th~· £<lt't4 ~~"~:2f!AaYI'. 

~\~~- tifAll .• 

S!b:~$2~ dQGtla Olll 't~e ~oat:teGtio~ on. tb~t:1t AG~ttr~'t f)t&l't ""~ ~he. 

bof~~l» ~t~nc~t Q£ tbe t~:t-11 ~~~&•~·f~:gft~ wall 
;:)i.r~.r 2~) ·t~'x. 

~~; .:t,(f£Jlat1~.;1 ~~ tbr~ee t:tJita&J.~~~G:~ A..,N\: ·. '-i~fJ~l¥) 

(nt~lt>pt.Qne},. m ... r;. ~~l\0, {oe )'t;; 51\)t. Qs0tToo.(~+41o),, 
L10(1tl-..~~ol!~a.a1 a~·P.t! ;ta~GS0-t (oe ):u ~lt:i,.l.$, Caol~o 

' (!t 4'el) ~nd ~ ~tto~,t~ol• 

o;. fW1~1.I..:S Chopfer-1: Seclion A: des~ri6es. Treibs reaclion on_ ole/ins wi/IJ Hg_(JJ)ocelo/e 
. · ~v-- · Ofld o'ISCIJSSIOns On lne mecnam8m Ofll!e re(]C/1017$: 

Sba~~..&~-i#,.~~· ~~~o~bQ*' ~~-o.t~.on of ilB(:Il) t\fJO;t~t~ \¥11th 

a.t~1<1 t111•o~bt.t.M.:tl.tJ.toa do~4blt>. b>l!ltt ~r;;f t'ite;;ctd~• 

(1}. tJ.Blaat:rey .c:J.n.d :t?h.illiv l.{.f;te~t,nek;:t* ~,, .Sot 
) 

l'3lt~U.tr::J~j/' ea:li · E.~<J~1d.;. b:_1,Ve· $ha)WU. thrt:t Be;\ 1o) Acetnttl Qtida­

tt.Qa \:ti.t)l ·1!1<>~<au~ ·tw;t~.aube.t1.t\i\ti.'Jtl 4!;)q\lla bond; of o(ll~t~ u-to~ide 

3tw oe ~ .... ~le!lt~~t~ k.t1't:l)~s~ ~ne t~llo~itlS o;c-o tf:¥l e~~let~ 



1 ~ Hg ao ocelafe 
2} Hydrolysis 

H 

1 

RJ R'2. 

(a) H C9H19 

(b) - O·CO·Me C9H19 

(C) -O·CO·Me CeH17 

OAC 
I I I I 

R- c -· c = . -~ I C- C-R 
. I 

OAC 

Hg 
;, \ 

Acoll OAC 

I I I I 

H 

R-c=c-c=c-R 

·l(Rl Hydrolysis 

I ' I I 
R- c-c= C-. C-R 

II . I 
0 H 

(Q) 

_'L 

R1 Ra Ra 
(.0) H C9H19 0 

(b) - o· CO· Me . C9H19 0 

(C)- O·CO·Me CsH17 0 

. OAC 
1· I .. I I 

R-c==c-c-c-R 
. ' I I 

CHg H" 

l
(o~c. 

(P) 
OAC 
I I o -

R- C := C - C - C- R + Hg +OAC 
+ I 

H 
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I 
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Horta~. ~~• ~Ptt,Jht; that ~d~tb f~":oa'l $C~te.t$· ~~- -ch 4•e• 

~ot "'~tu~tn. th$ ~ert-~m. (A)'f' m~~'es' -~ ttt\otn-:•lil mett.•t(\llla.pter. 
. ll;t $00~itlii'-Jl, l'~~-~ ~~"'d ~'t· .#lj;p,lq ~,. t~ J.i<'-IJB~& mi~l\11 11kt· 
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. ~G) ~t- (!:\) 111tb mtrthf:l $hift. ffm uta to Oa.t trl· ·iV~l1f41\t. a ~a. 

lteto~ ~ ~#~ ilo~?ivattv~ (D) att~» h1-1Yt)J.$ ~f it 1411' ~rQoae4 

. ., ~th (b) \11th uot~l·tffr?.tft ft~ fJa ~ t\4· tt) r.t\tit :«a,: 1-·tl·~-~~ 

m\4t!tto~l a~!vat1ve (i) a.tt•~ !wdmlrmi.st 
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~tm~.Jll• 4~iSt1tt1b;;)p. tm f!Gtl~ts lJ.t aa<~o)Aoot~~t• uG.d~tt~~· qt 
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~ ~~itl tleotate> ~· oe ~14 $C~t..,~t~· it ~~at'1l 
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"t'M>ti@J). ot ~(OA.~)e.. ~4th ~~$fa).. ~O$t~t$ i.J 
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a<retete ·~- ·tm~ ~ ~~~lt(l a(leta.te i !A abt)\lt 15i~ el~14 atte~ 

••ttma UP «'d! th~ "~'l(JW.,f)a;, l\Ydrul80ts. ~~- ~st:tety1t\tton, ;tmirlS 

~r~/t&l11~1• ~ ~ln.· ·aosutc ~ -~- c<; <!itin\1$ a.~tat$ i 't1U&- 1:e~ 

~V.Oilefl fV.~ tfl@ ~-¢t1on Ul tibOU,.t ~10~~ yietd,. ~ .fW:uati~l.). ~~ tht 
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. i;U,), 
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ao0w~ · Sl'(')~~ f.~~fiin$ ·t.ba.t. it· w~ $. tw~-~t.~iW.A!l ~M ~mpoUDIJ 

Si Q}»W$4 JlQ W '$b~~ti,Q~- b~tJWt$. 120-~00 ~zm~- ~~~ tnl)l.$0~4~ t.Ol'r#ll.a 
. -· . .. . . . ' 
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1tt ~r>oot.~,~~· r>!l t~ CO!npt.nm4 ~-at 00 tm.1 ·GOOfl~4 ·t.ns· t'J.rea~e~t~ 
ot onlY $8. o:l$;:t'mto; *'lt!o~r~• t~e~~bl$ ~s.i\m tbi!J ~'t1rJ.C), !a;, wb1o.b 

:tt i~ oou.rtlod t·~ ·~f.:> .tl.Qn eqtliwJ.(#zw vratota0 Qa th~ ad3uo~t es~n. 

to {tiV~ a twnionl. l mtt·ta~A Of .h.D~ f~tlP-• l!llru:I ot~Mtu.r'e il itt 
t~~od o~t~ .n0th. G~ttoo·ttu.-Qf!J .!& ~~ ijl. rJ~H)ld b® e~I¥~:!Jt~d. to aoow tm 

~~;:rthyl J3t~:;;n!Jf}S bottr&en 6 l~GO .rr~ 6 2•0 VJb$mll:$ t;!lt;;. ~!~t ~t 

b 1.,00 1~tl.gl~to(l t~:> jtl$'t $n.."; ro.~tllrrl.~ ~tw.n. ~t~wuotfl:tt$~. a& utu\ a 
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~~~ue ~tt,u.e:tur~ 1 ttaa~ea f.r~m· tba £3!1 Zl!I$· D~~(.l~~. ~O'oe1~0s 

~onvme1r1g eu.u-oort Jt~~ 000 $Jiltf o(.)E:ot:~~l ~vid{1etce ~ld to ·tn~a cor~·t:tt 

lie ~ a:~~if;N~ Q$ th,e C~$~~ a itt $00- ~. 'ilJ.f$,•7 

{~·~~~l::t:l; OhaFJ.tO~lli )... WJ:W tsPf!Jt.i~w.a. ~Ji:lsr.£Ur'-~lt1 t~ t}~e.e$l.c$ flf 

tll.c. ~~,.,~~Q..®l~ ~, ~m~a tQ~ ol-e.t:h\io oaJtOO.n~ ~.J:~ ~e~:n .in . 
the dow~ filtlld l7a~u· lt ciLoo ~~Wfl¥ tn~t 1t is tetMl"~t;tbst~ttitett, 

'0intl~"a th~;o r,>.t th.e 1~1os ·~r.e n.~w~~~· ~wl W@~~¢1~ tt~n. tbt'il .fout'th 

one wbitJb !s d&~ tQ th~ o¥4$ protQM:ttsd ol.()ff.uie·. ~s,~tr-Jn ·1n the 

~rJlMt• A J~lot ~~~l,$1-on;, Q£ ·tne "l~.i.gb t:i(Jl& f!~ ot.· tho' o~o$'t:ttu.tl 

sl~t7e· U \1~11 t~~()lV~ tl~l'ti~t.~d0 ,a:ft liJlJll$· (Flg,...?A,, ~f.9t,...Ul,t 

Ot.U.~;!f'tot'.-;Ut) wM.ch eo•~\ld b~ ill.to~t~d (lf~~~9,il)t H·~~rt...;J:I.l., Ohapte~· 

ll:t) ·to tliv~ a t{ltai oa.~b~n e~tmt• l®ltltl~ ~ttl~ £o~ 9lof1n1c 

<t..l'\»bt~no· (t.tom\ ,ft,elt!) tb.~:. t:6·t~1 1tl oo,, tle: ~~(.l.ilf~. b-.1 tb.e .f.~:tm.til!l• 

J?tg .... ?a (.?~lli, O&j;ttt\1~~.tl:I) .§1vfJa tb.!J t9tfl't gxX~t~ eount ae 

4Bt t1h1eb. ~{~hl ttmly ~Q~b.l.i~1A(.11$. th$· :t»l.o~~e.r EQ~.OUla a.a 
q3of~a· ~he :rnaf.fo npao.tflW:.1 liJt·! (~~t--x:u:t Cl~!lP't~lii• Oh#t-tl, 

})~~ a.z:~S.--1~:~) $P ~.a~) oc;tu.d.ateat ~Jith t.~ otmQ.at~·~. t1)t"Q.l!QMd• · 

S:~oa;tm.{)nt ot ~a~s-~1 1n .. p, fi79.;$1Q• ( oC }1J ~-•-~ wi:th ·!fOl.a 

{~'lie a h1tl~~bJ:lf4 &.@,. Oaol~o iJI•P• .t{:¥~00° .•. ( c(; }j) .® .• fP t3 ~~~cb. 
tva .asoien otJJU.Ot~ !a. (.tf'~· .... ·xvrw,tim~ta~!t:tt) i>r~m XR~t ti:IR ~d 



· m.lles G"~e!#tl!$1 (,P•t~xtx., Cb.~pt9r~Xllt ~~lll..-t ~oo• te~~lSJ) 
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et\t{tt~a w~® tb.t twdromlmt~n. ·ii l'llH)~ 1~~0,, ( oe )» :m •. a · wa.$ 
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.. · ~ated- with LithtWll~t~1ttJnefl~·:·-.~,: .. ~t~~~- Wld&tf l2 a~tiphere 
• -~ J • 
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~d:tb thf11 hytb70cJlrboa i (m•m~!) ·• ~~tn)•' 
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. 4 te•P• 193°,. ( ~ )1) lS•"'~ in. the· l\!~t1on. ~t ~e~~Wl $C&tate ' 
t • - . 
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