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tiir-i:e f oi:ii, i::o'r, d.ra,ceiiti uio'Li-l-cl- be o,rÍ-í'rcu ìt becau-se ojl

rne ;c.r:ob-ier'i of ¿-cr'1 i: íî::atì on, vhich is cLi-scussed bei-

olr. i,ence tnrs phase of 'ble oroj e ct is co:rcerireC so,Le*

l)¡ rr:-ih ttre ïeacì;ì o¡i -oet,,,'een tnion;i1 cnioricle airc- cLj -

a-cetirr a-nO, -e,he cha::acteri zati on oí iiie pi:oducbs -uheT'e-

Íroi'r

In L92Or iirscner and- cowor¡:e.rs (16) shov¡ecl tria.t

il j.r.l¡:atioir o jl ac;i-l .{rouIs in Iiono- ancj. cli;i-l--,'ce-''ioes (t¡ra-t

is, iì1:.\,,'ceïol este¡:s with a.t I ea.st one Í'ree h;i¡)¡6;çri ¡

rlrou-ri;:.i:esent in 'che ql ,ceroi- oeyjveci ì,-'orbici:i oi'the

nrolecul-e ) occur-l's r:ea-d-i1¡i o'n it's3.t'ìrtF, or in tLle lji:'esence

of eì,¡er-L srna--LL ouanüities of acio. cf' base " i:i-,?lra-tion

i-r.s¡-s,l ]i.r occulrs fron tire 2-1:ositi on to t¡e i-positron"
r,_,r^-^ ^-..-r¡*1 ^ or'(fl- 5-\-tllr}]1s ..
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,qaan AT
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!n,o-f-n'
i ixer; I ,2*c.ì l1:rcel i cte

l'or r,his reason, an)/ s)¡nthesis 'v¿hich i-s desig-ned

to Fi:odu-ce a. p-1--¡cei:icie (il'ono- , d-i* , or t'j >'êri tri- ) of

d.ef inj-te, }i:io,rln confiqu.r'arioii is nov s,ccocplisheo, ìr¡i

r'ist tti,:-tti 'l ," f rotecriil'; 'fou.rJS or. 'i-;tCot'll i'. c,r'oz¡'is

whrch v¡ould. oilerv¡ise 'r:e f¡'ee c,o reP'.c'f a:ic" tllen t'eürov-

iir,3 -iite jJro r-ec'Lriiq !-roLt,L- s änder conci I ii ons i-¡nrchL d-o



)t

not I,i1'cliro-te ti _j ,r're-t j_or¡ of p,c:=:¡.1 ;il:'ouns . 'ì'lle us e oi i'1'o-

i,ee--í'¡t itr:ou-ÐS to :r-irrj n:l ze 'ihe e j, i'ect¡ of ac-rl l,ì ¡i'å-t¡- oll

i::. q_l l)¡ce .1t j d_e s:,iniflesis has 'r-1ec.oi'ie cofr]il on onl-1r i it tlre

I a,-qt f ort¡,' .-r¡e 3.ï'S "

l,ie,Ts che j-cier and '1,r¡:erzi-i I<a..t (Llá ) ce.i'r'ied olr-i il:.reii'

trOltli 'i-,ef'O¡ g i i rrras :.'eCoTn-j,Zed. -ì;hla'i, n1.gg¿-¡i-j ons S i'loU.-l,rl

1',e ia.l.ten ¡¡ r'ri ¡i ri,i.z€ -the exter."Lt olíl aCl;;! ri,{lÎa"-Û j ons iil

iÌìl)¡cjetîi cle slir:l'L.!:ìeses o :ji¡rce o6e o:i i;he .-ìrod-uc-i,s af 'blle

UeÐ.ction. betr+een nhos r:)hoi:us i:eL1-ua.chi-olri CI.e arfd al coìro-l-s

is h.1,,dt'oo,ett cli-}o::i-de 1 z.clJ- (i¡ i;rlls c¿ìse r a-ceL:¡l) r'ii':*

t-,Aii on r",\rolL-"]-ô lte eXl;ectecj" to occr.I' ii:¡ i-ie u-lleac'i,ec¡. 'li--"

a.ce-ti n. mol ecl-r-_ies ciurinl i,he cou"l-'se of i,ne .f ea.ct j-orll 
"

''lhe iso.r¡ei:i zaL-i-ofr l¡iouL d" it'cr-'e ,¡-¡'3'la-bJ--v_' aíi-iect i;r::e s]¡¡-'

il.esis of _1 *cl¡l- oxa*2r 3:ri:ron,¡.necl j o-l- Ci ace'ia"'ce (,iY) , Ìre*

ca.Lr_s e cf t¡ie noteo ie.r:rden-c;i -[or rri-:r¿L-uion to occll]:

jl::onr ii:e 2-nos i t j-ni:L to tlre I *pcs j t j,oi:l . ê. r:eexai¡ j-ira-ii on

of -ul,e ch,-l-o-¡j-r¡¡:.tioü of il,e isol:leric ci-j-a"cetinS r,'Je-s ther'e-

f r:::e u-t¡ cl.e:ìtta-l{en , us inp.' lþi cn;,r]- chlo::i c-e Ð.s th e ch}oL:*

ilÌa-t J-i:ÌE A-qer:Ì-b "

-i r " " " " . (.&Ëe.dz,1't *f*hr:-t-,rl-o.]-a,cto¡ie a.rliì ¡:el a-i;eC

c orl 'i 'f i'l--'l ri S " )

_in i96A, r, i:i;she i (3(l) : cot-lii nu-iit-!: ihe uoiri'i of Ci:a-::J es:

ii li!1. i-'
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of o(-'r,en zv,-l,st-:-cc:l',iri-c Ð-cio (-Lr:') ì:'/ or.iiaüio':t. o-Û {*i: er:2,':ll *Y*

i,i,] i'¡r¡'¡l acto:',3 '!,¡a.s .,:'e,oea"ì,erì-" C; olllíll.riia"¡i-oir of tl':'-s s"¡'iÌ*
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Lr,l:.,-l -i-
I :Il ,. ! ! ( i..eaci j-on be r,¡¡eeo c j e-cetin a-nc ûiiioü-r¡i

chl o-r:ice " )

¿*!åirt j!:**I-,-!:,*:iJ_r*A¡.rll__À(ir,:_- j ji:*:i.rçl¡i

the eaxl-;¡ stuciies of rl¡rcericies (fa.';ry e.c:-c; esrers

of llll¡ce:r:o,l ) i,',er:e pl:oJ-tpì.ed i'r; í-)hevleLr.-l-rs c-jscoverj¡ (9)

ì:l .i ll 2_ì :ita.'û r,:oBi ,r¿¡ç,¡3-r -r 
-, occuri'lq iar;:, i I a.,-rt a.:d.

a-nin',a-l-, belcn; to this cl a.ss of corilrouirci-, 'ihe ÌeûÊrÐ-l_

s-br'rrctlr-:i:e iI-1, Ixe"s prcposccì lior lr'a.¡sz

ÇH¿-. -í't a
lo
lt/,
¿4-Q ---¿ 

-4'Ilo
| // n¿?cH"-o 

-c -/(
( \¡-L )

üsu"all;r, ii, !i' ", and iir r å-l:'e t¡ot the sa-ne irr na-'l,u_r.a.-r I v

occtirir,î gJ-;'ceri d-es " .'i t,ì'.¡iii S l:ìrt:te Ltc tvi cLcrce, i,ci.;r-

eve::, 'bire::e is ¡r.o riiây oÍ- Õ-eterr:i ning thLe co.r:iiiiillu::at j-on

of a B-i i¡etn ql]¡ce rid"e " i,al-äitocii; Learin, äor insiance 
"

cou,ic;: be I *,oa-J-riitc*2rJ-d.istea-rin (V_1"i. ) or, 1 ,3-Cr'1ste aL:o*

2-pa.l-riitin (.¡i tt ) ;

,f
(Hr-O-C -(cr-ln-ct,Il,PC/r/- O-a -((4.lra-c¿¡loI tt
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I j-rr: ill-e ì:L:i.c-1-;rce-rio es j-n wiii ch on-r-¡r one 'ü¡ipe o-e

fa.t,u;r a-c1ci::esj.c.j-ue is l]1'eSen¡ we-::e tll.,e!a'::ec- l.'-v",-:¡3"T*

nef (fE), ,,viro ree-i;ed a r:.iX-uu--I'e of tr^.e -ie"Ûi;r ac-'''d a-ilct

3-ì-;rceL:ol ir-nd.e:: an atrosr:hei'e of ca-::i'on c"i c;ci cte ' !-hi s

n:e-fi:locl Is u-nsu-j-t,a--tr-ie :Ílo.r-' tiLe ,oL:enara-i-ìon. of -pLu'e r¡il:eo

t,i'ic':--l)¡ceL:'ides j n r'¿hrch -'r'o¡:e tila-n on'e -Û;;roe of fai; f )¡

a-c:-c is esie.::1fierL; a- ir-i¡:'Ûrr-L:e oí' a.\]- iloss-Ll.r-lr-: l.rir?1;"*

Cericies i S i-rloi;-Uce0.

'ilite -ii::st ch'errica--ì l--i¡ veÏsa-t'r-l-e s)¡ntiroses of l:u::e

lì>leC, t.¡:ii:l--r¡ce::j-cles 1'r,3Ï'e -iþose of Gluir e-r' a.l ()9t 2*j-

?:?) " :he i:l'er-:a'::'a't-i-on o:fl e s-)¡r:iile.ilí'-Lc'l (''''ea-cti-oil" 1)

a¡d- a,n ¡r-11s;1r¡¡r,sii:ical (reacirc,r 2) i,:r'-Lr.l ycerrcle coltte--i''l-

i,::,r t.v¡c c1j jljlejten'u .ia-i't,¡ a,etd ::es'i o-'.1-es is shoi'Ln:
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I
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I
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-5Ò¡ 
/

ILr.- (?

H, lO+ -

( a\
a//.4-ô-¿4

c//_ o_
o//¿-/

-//¿z¿ ft-coolo-F//

llacu,- C? ¿4-Ò-[-p'
i)r:iOtnet' e;rì;etsive 1_;i i.i_SeC l-'reihocl" ìf S;r¡ni,ireSi s ste_:r[*

eri, r'ritii á-iodch-'¡c-l-rirr (-t.i.) r i'irsi nrod.ueirL.ì an u_ilsrrri,6¡-

rica.-i- l:irJ-,iiceri.cì,e (.r-) a-no ti-içnse an u-lrsr;i":i¡:e.¿rica-l t,.r,r*
.: l' cai i.rìc ( . I a-cco:lci-i-r a ¡o -i j,e l¡-r I ¡i¡i-i1 r' scl-rer_-c :

zza ^ ,'îC//L-o// Çt- {-R C/r-6t-i' 4
| , I o l- Ò

þa-6y¡ ¿ n-ëlclt )u-o-{_d ltil4, L*_o_ !_Z
I I tþkar :

llezH¡ÒHl
C/.r- I cír-7 i7t- ¿¡¡(r)i,) _ (ja)

/.'.p
-/ 'ç'-é'-c2o'<//

CH¿- O-c 

-4
t-tíC//-O_c _z
IL,rrar-

( lir-)

¡'isclierr s cteirior¡si:ra.tj,on (l_a¡ tl-Lai; sh j ftjnq of a.eyt_

g-r:olrlls ,i-tt r-iono* anrj oip, l.'celr.i_oeS occLr-t:s a-L hj qjr telir j;,*

e t'a.iL;,:res and, f i.e -ì a.ter': äincii n¡l of i)a_u-ber i, ancJ Ì, 1¡r:¡ ( l_2 )

that srca-Ll- a-rirolLnts of acic,i 01. ba_se aiso ca-ia::t¡rze .¡hj 
s
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shj f t I TeÌfal.eÍed sil,s-r¡eei- ir.os t-, eÐ,Tl .)i s-¡,itthetic ,rjo_:li .

r"or-¡ä¡-¿"'¡el.)¡ tiii-s a"-Lso se¡'r¡ecì e-s a stir¡r-:.lu-s Ío:,. ti,e
r,ì.i 5çovêi'-r¡ oí L:Lewe]: " 'rlol'e sochi-s'r,ice,.'ueci r-ecLirr:i-cirre:i oí.

';;-i-¡rce::rcLe sy'n-ches-Í s. r,',i scher pioneereo- ilre Lr,se of
7?2'"isor-ìTC-Ðr,\¡j-jdene¡.:-l,i¡cero,l (li-,,,j) :lrr the sr-\¡nrhesis oí'

U-riS\¡r.ì eti'iCa.--l-'ufi.'"aj.l¡CeL:iOeS" -i,f,e:teå-::leljt -i g r.t:::epe-l1eO

'rr;\/ re¿l"ction of l:-j-i'cero-l- t¡j i;ir acetone 1n frre rllleser:Ìce
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iha-t ccl d cltl-u-ue rr;y'olockiioric a.crd i:'el'ilo1'/es -uhe

a-ce'lole ìî jtoU-,c withou,t ca.u,s iüg ac:)i"i i,,1q¡:'a.-Lioìf iJa-S l-'Iovê0-

(20) ì:;, recoird,ensa-tion of iire I -nonoîl.i¡ceïr de u-r'ülì ace.-

one " t-h-ì 5 reacticn is s rlcces í'u"i onl;r íor coii.,itot-r-ncis

with vic-ì na"l i'rrd"ott; -,- Erou-ps i tiiu-s, na.a 'ur.ie Z*r;'orto-

r.l'irce::1cl.e i:een f o.rr¡iecj c-ue -lo a,c:¡L irrg.r:a"tiorr dr.r.i: ing

t¡:eair¡ent of tire is o-t,.ro1t¡i -l icl eneiilycerol es ier with

ac j i , bhe ::econd.ensa.tion v¿cu-ld, have fai I ed"

','iscl:,er -üire:' coi:,pared ú:rc nroouct ohIe-rrrecl usiiL;

ihrs :re'liic¡d o-i sl¡il'ritesis i,¡i-th thai o'oiained. uisin¡,-' o4--

ioci ofLvcl::iir as _r^, ^¿_,a_..+_ì 
.-...f.¿L¡eïiA.l. _e iOUif,j i,!t1--e trrO\,1.Ü ) UcLl UJ-:j'-.

tr..¡o were rìo-r, tlle sa.rite " lince each hac- 'blre se.Íie el,i:i -r:-

j c;a.-L r'o¡:i¡u-l el ario- t,ne i,rod-r-rc'i: o:'-' ciie | ) 2--l-soi:lroT:'J¡l io.erie*

¡i-L"vce.rol riictl:tod- i,ra.s cief j-n:--Lel.l; Lhe unsJ'ifrTireì.r'ical Íso*

n:.er:, tì-re proO-u-ci; of i:h,e ¿þi ociohydrin lr,e 
,chod nu"s-L have

lteeir lire 5¡rlx1: gir=i gg-l -ì s orr,e]: . 'r-'i-LeLteÍ'or-e , üle "(-i od,o"-

ir;rC::i,r SJri'L-llesis nu-s-u l-,Tocoeci accord.iüg 'uo -uhe fol lowrlli'

scheiii.e, r+J-tÌr a-cy-ì, ri'i-iìrP-tioir occurrin,S oil tleatilen'i; '¡itli

hoi e thairo-Lic s j,I ver nj-t,r'ite, aird i:ot as previ ot-isl-y.
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-n

,.¡i-scner (L6) proposeo. that tire rrLechaliisn' for the

aC]¡l shif r irl ';f;;s¿¡i¡lç5 havíni ír'e e :l-''c'L:ox-''- s ::r 'ui're

r,'-1.;-r:el r-¡l r-,or-t j-on of tlre 'i-¡,olecul-e l:'T'oceeCerl- tnroue'li thelr-u "

ilori, a.-uì o:l ci a I ,3-i.c>''o-Lorie ii L,el', ec,rzlc (-r;i I .r ) t",¡'

i, i qr'a';'i on oi tlre hycj-r'ox;;-i- h; ¡;1'3,,¡31i tc Lì'c carì o,-,'l c,i*

,;'iicn ùrl tlc aCjace,rt ec;l glou_l.t

o{-n
t/C¡/- O-6-rt----Þ

b rlr-¿¿1
(;';l i Ï )

l,:ibl;e.ri arid. ilL:ie,q (25) l:'e asoirect t:ra"t an 'ì ilc::ea.se

itt tire electlr¡ne ,ai,iv1t;- cf ihe -iì. grcrlll çou-ld fa"v*

ou-Í the shif b o:i h;icir'cren i:o iite å-c¡r] ox;r'ìeji ¿.ild -v¡ou-'ld-

the::ef o:r'e st¿;-i-ril-ize the c'li oxol-c::ir: -liLter'r¡edia-'j.e ::e-t--

ative to the ql)¡cerì de. j-he;,' sìr-cceecec. l-ll .Tlreparin,q

2-: ', clT fir);* 2-cttcnl o: oi, e ii,.-1**:3*O ¡ o;:o-l-t-ie (.ir-') t;'

('F)z.:tirr.' ori-,- lene,,:l-r¡COl- IliÚlt tf'fChl O::OaC:ti C aCid-
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I

I
I
I
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f1rJ

Ð-nd- 2-h;'clrcx'¡*2-rrichl o::or:iietÌl;r-ì -LL-"li-ì oroi:netl:'y1-i- r 3-

cr-roxolone (.i7) t,y reÐ.cri;.r3 epiccioroh;'cirin i.¡ith tr'i *

cnl oroace bic acic."

c//2-o//
HOOC-

c lL-ôH Lrr,- o'c
('LI ,l )

f ,q-ôH

cH¿-OH
(-i7-ì r )

C¿

.-C ¿

\.,
îr-\ oH

\r1¿
\c¿

CH.!"> -/:,
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ooc-c{c z

L,z-c¿

fa-o',, ,oHl)cczl,/\./¿//-O' 'C--CZ,

IY¿
Itc4r-c/

(ri¡¡ )

Doer.sci:rucl'i (i3) confi::rreiì. tire inüraiiolecu-la:: na'u*

ìr-r:'e of 'u-"e iri iratrrn lL;,' ca.r'r'yi:rg out -r,he Tea.7'f'eî?eire lìi'Û

oi' 2*r:ronc;oa lLritiir ç;¡it'r ) ]n -Lire pr:eserrce of 3J-itceL:oI*.i .-

-r )-:- 'i 
L'-

C'--" ihe 1-i¡onopa.-l.l'iti:-r oh-uaiiled- (-ivi L- ) i'¡as CJ- ' free "

14-o'q
I

Lu- o-y'-r*,),*-%
I
Ic4-a/c

/ :t
\..,,'r -1.,ì

c'?"-oH

Ln-o, Hi
Ic4r-ofl

qqa-ou
I

CH_OH

Ic//z-Ò//

e//

î/4- 
o-c-ac/ív/, ,4t

I
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l.r'o;oc3ed- tjle .ì ener'el ecrcl cz uef -.'zca. r':'c:.::,j.s:' I

(H,-o.-H
l\ñt| \tocH- o - 6'-rt

'(-
a(

_4_d)
\J

v
1"&

Ç4- o-c4n
I' * , Ln-oa
I

C fl.-¿ 6IcH¿-oH

H* . cH-

CH¿-9¡7

Lhis is consrsteni ',¡itii t,he facts 'tir¡'¿ the l.ertz¡., l-

c:rou-r Coes not i'i::::.te a:j .rea.dily as a.l-rt-rllaric a.c;'1

j"iân1 t-a{ :l:r¡ :-nri- qr ciaii:c r-arî¡c-i i'la *:;l a -rh¡;- tì1ê q!L-fôn.;--..et s.r'steri:s t:csses1n9; *j',r s bira-t a.Te s'Lí'oil,-

l¡' electron-¿--ct¡'ec-Lrn,ì exis ü a.s clrclic o¡'rhoeste rs Q8) "

;JaLl'cel r auó I rn; (tZ} Í'oui:d trat a"c;'l r i 'ra-t.ì olr

cccu-rs readrl;"' i-.r tlie llJ-'esel-lce of' aci cts oï bases o"iiÒ

ìÌ.ìiiÉìc ì-lrâ ,ìrrì.-ì ¡'¡i4^rrn írn¡rr '¿]re 2-i:osition to .i¡e 1-ilos*-).v r e J u-:J ,J.vJ ! ._:r'JurÞ/ r: vr.. 

:

ition" i:ip;r'at1on of both ar:oriat-ì c allc. aliphatrc a"c;-L

'-;1ou.pS ocCurjS easil;r iir i:ie l-lleseilce of C.-r-- --Ül of

. r,O:. " å.ird C"tì017-l :.Cl- or 0,013.f I ),0r cau-3cs r'i{l:e.t-:-orr

of aliphatj-c ac)rl ;iï'oups " llhese resul-Ls, al-ong uiin

t¡.ios e of Fis c her ( i6 ) ii-lus t,rate -uire SeneL:aJ- urni'e l-

iabili.iy cf repcrts of ri;reci,:,;l..vceride synuÌ:es:s f'ould

in tne Ii te::a-uu,re uL:i ot: to L92O"

".,*t¡: i'eco3-ii tl cn of rl^,e ,oirenon",e:lo't ¡-i acitl - i z-

rat-i-on c>-Tûa a need- f or: rrer., iechrli oues of i¡l-;tcerid"e

syntite s'i s y Lccnrrj-q u-es cj.es j-r;ne ci -uo ¡ii ôi tiiize i:ti ¡r'a-iions

wl:rc¡ r¿ouio- I eac- to i-tr,t:ure ,orodu-cis " i'he íi::st ¡'ei".
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P1r.:ìll i,i-""" (J'*,-'enr- 'i-.*ìl-

C Ot^¡ ll.r Oì,].fr0 S " ì

'l'-ile s¡i-l,cj -i es of'Cha-i'-'l-esrJor'aJ:i a-i"d eoi'¡oÎ11 e:irs oiì f'f'l e

Sj¡j--r'i;l:le13iS a...rcl. s-b:i-riLctir-re o-Î vaij-oLl-S -r-a"ctCr¡eS haVe treen

su-jt\¡e.,;'.3 ri j ,r rleta-j -l 1,r.i¡ ,¡.':iir.s]'ef (30) " ,i,'¡ eilüe.'ld j-rlr': t'i:j-s
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ii,e firsr rreao'Li ct'.

ciracerij:is (r . . -L,L) t,¡'¡i ve Z*cttoi:o*-,, r,3-l ro,e-..'et'ìi o,t-

dìe,"cetaì;e (,i -r ) â,-id -l *clL-ici:o*2r]-'¡-ri'c'.r¿-rrecijc-i ci-Lace-i:*

ate (:i-Il ) ? r:L:ociuces i,i.'¡d-ro"len ch-i-o::j-cie " i..he :,-i;'dro.ìtejl

ch-ìor:-ì-rie tl:eir câtê,-l-'¡ses che transeste¡.,iírcar:i o)\ Te*

¿"c'i; j-or.i Ì; e¡wee ll .i 12- a¡ici J- , ,ì-i|.i a.cr:tiii: ..,''i-e-i c'i -i ir 1,¡ i; i':1--

e-.ce'birr (,¡i,.;i r i, -i ) r -i,-t'iotioace'ù j,ti (,r--,:,llr') . r¡-l¡-¡'e ero--l- (,i-,i,r ) ,

p,,-1i ?--tt'o]-]oaceli r.ì, (,'t'l,lrl ) " ilhtese I as I ul-L:e3 c,r¡'r cu-i^:','5

i¡oi.;..j,ci. jr-¡ -ti.t__rir l-.e ch-loiì i',a-r,etj, b¡r tÌiicrr-';--l ch-L crì ie r ilf V*.

j,rri' a- riii,reì;u,le o'i 2,3*circirl oro*'-l--r,rc1-r3.¡.¡o-1, acer,are ( ,,.',Ì--i -1- )

)- 12,,-J*-cr j-ch] oi.of:Li'oirane ( )í,i:rii -r t. ) I -r , 3*d j c¡-l o::c*2*irroiì*

a.no-f aceia,ie ( :i.',,.i..-) , 2.-chi-oxo-i , ]*i,-':ooa-areÕ j ol *l-* i:ro¡^,*

oa"cefai,e (.,-,.,,)!), 3-.cli.-ro::c*'tr2*rro¡'.â.nêcrLicl--l-troiloecea.-

aie (,1-,çi-i ) " ]*ch-Lcr:o -i,r2-t:,:ooa.,'::ecii,l,l-*2*rcorloac:eiate

(,i.;a,,-L"i ):3-ciiroro*i-2i*nL:oi,a-r',e,:'lj-ol- (,,,, rii):2"1*rr:L*

ci:_t_oi:o--ì *,o:co,oairol ( 'iì',ìi.t,i¡) " i,r]*cìici¡ loro-"2*n.i-opa;io_l

('i.il'..ri-) . a-i-rd- 2*ci:i,l o::o*-i 
" ]*1rro1,s-¡sq'i oi (r'-;,,,itii ) " :-ne

reaciti on v¡i ¡-l be'iu,i'ther co¡rr: Licateo. b-.' ace'ü-,r--l- t'.:l-t;*

i'aiion " r¡¡r'l-,.r. Lr2^()ta.cetin isoi¡eri-zt-nr,. to 1 ,J*c.-'La.cel,i.':1.

a-lc b;r ¿"-t.al cÐ.-uÐ.Lr¡sed. e jt-{,er i:i-l'dt'o-l--¡s j q . iriorjucinl a-l -

coho-l s .ii:'o¡:: tire r.¡p-.r'i-cr.:.s esre-í s i,istr:o ai:rove "

i-)te c.p:,!i ihe-,:efore ,.:'ea.soL:a-l-.-l -r¡ exceci i,he i'eactt-oÌl

t ,i")i:.iìi-J'-o to cor'1.-r¿i,i:l . i,n va"i:'.\'iit'' 3rr ou-rr"Ls " a--i ,l of iire

co]tì.'olt-aci La ren'c-Loneo- i,t: i.ite ,.i:3vìo';-,3 ia::a.llI'ai¡h" '.r'ji.e
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Sol-Ubi-Li tr es oÍ' ihese coì-ii-iìou.r'iíiS jl i¡atei: shoi-L-lci l¡e

e,-f'j,'ec'¿eO ì1.,r SLtÌ,rSr, j iU-eirr:s oÌ:i brLe ca.r'boti ChaiLr p,-S r'o-L*

-Ì-ov¡s 2 T,be sol-u'bI-l-i-¿i¡ silou-',d be 'ì ncr'ea.seii. br¡ ir:rcreasin?

sul:rs'i;i-iu-¡io::, oÍ' h¡ro-i'ori;;i-r' l'arol-l. s ajio' dec::ea-sed ll;¡' i-n*

C::eas in.q SU-,iìS tiiU¡iOl'l O:i ¡þi,6¡'ì ile a--r,OmS . i-!rl nO i;eci j il

L,he e;<nerj.¡eiri,a-Ì sectlon orÎ ii-ls ¡eÌlo-r-ü " 'i-¡:e yee'ctio:i

n:i >r'uu-í'e r s washed e 'Lo'ua--L o:i six ti rres ; iivi-ce r¡i1.h

iua.ie ¡. a.no f ou,:: b ìres with 5',r, Sorj j.r-r,rl. bicalbona,te scl *

¡-ii on. ¡ta.jh tine " the volL.u-me of lla.sh:i-r:t¡-. solu.tro¡r i s

ec*al r.o tile vo-l,u-re of the í'eacii on ,l: j-).-u.i-ij:e, a"bou-1,

.irít1i r..i-i -l r-l-rteÏs " 
--L-¡ i s evj cj,e ;i'f tha-,t uricje;r: i:hese

co;rcl-iticns -uhe rlixtu.re ¡r¡r-l-l- l:eccn:re enr,'i checi i n -uhcse

riroleci-:-l ss havin:l å (r:el ative-l¡,') hi¡h ci:'l-oriire coi:teri-b"

iria-ce-Lin. (-,t,'',ì-i,-L ) : s reasona.ì-r-ì-;r soiulllLe ir:l waLeÏ' a'nc

ivil--r'- be ef fectir¡el,"y reiì1ovec" Í-ron tlle llì xr,Ll-re o

',L.he infL:areo- SpeCtruir oí bire ï'e3-cti oii p.r:odur:i r,'i l{*

tu-:re (pa.'.-e 29) s.iloivs t,ha"i. -uile concen-r-i:a'ú-]-on of a-l-co-

hol-s -j-s lre,'l-i ç-ibie , Pea.ks aï. )-7+O-I7 ('O 
",, " 

-l ( shar 
'- 

)

and, 1-7c;1*7.26A 
"o" 

-l- (T:roao.) a-r'e ai't.¡:illii.t,ec- -,o ace'ì-aie

esie:t: ii:oti-irs " i'!. l¡::oa,rl- -0ea.l. centereci a't 7iO "0,"-1 
in-

rl jLc¿.tes ihe aliphat j-c C*ljl- bo¡tcj- " I-'eah s cr-u-e 'co variol's

aliph¿,tic C*l::r iiond-s ete f ourid, a''u 295C'" jOOC 
"nt " 

-l- r j-\-30-

*l ^ -^.,^ -l-
_'t_)r-!iO cnr . 

*-'" 
a_nc.l- i36o*l 380 cr:n. iln;;r ¿l ¿¡liols f o::r¡iec-

in the lreaction ir'u-si; i:e eitner chlorinatei. by tl:icil)r-l-
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t¿r¡,eil int,c uire i.;asìl'ì ng s o i ut j on ciurir.,g

c;i r.le crude 1-roc,u-cu"

rri-l JLJ u C'i t íjii û.i.i' 3 * í; rL._CÈtQ_:f'?:84=L* iiDl

iiri llii¡ii -fÇi".{f!L:i-!-i-1-,il¡j:- i¿I ¡\-*.ill-!ìi:il=.¡-ìrii=1,, Çi.1,!:iii.j)!,

i,li!Ü1 I [jj\i FiÌi..rj)uC ]l

caiioit o-î iiie tra.rLsesterifrc

1 ,2-"proç,a-l:red i o.l (,'l'l'!:ti, ri ) is

inil::ar-ed spect::o;coj. /. ì)¡r1i

ner',Íol ls j.:repâr'eC b;ø hi'orol

r,ri tir cli-lu--ue s url íu¡'ì c a"ctÔ-:

c/r'r_olr't-
I

I

'!i:e io en'tif r

uc.L as 3-ch.loro-

Lhe evio"ence of

clrl oi,o-l " 2-'pro;ra-

e pì-cJ:.1 oro ; rir'ln

c4t\l:ol,/
CH
I

I

t //2-c ¿

a.'Lion

lia-s e d

l¡¿ì_ì ¡

riq j .-¡

-, 'l. O(i -

on

")
J-

Or

/Jn 4:z{a.!, è,r-o7í/2v (¿il.) 
|

cH¿-(¿
( ,iji,,l-i -L I )

ùhere rs l:et::f'eci coilestlonil-ence, ir L'oth lrea!- !cs*
j-t j on anc- pea.rri lrei,";ht, betveen 'uhe spec'cl'u-r cf ti,e

'uïâäsesi;er'j-íicât'ì on p.roc.u-c.b ( va.iie 31) a-no- tha.t of sirn-

'uheiic l-chlo::'o *1 ,2*nropanediol (paqe 32) " i,iie l.r'a-.is-.

esIerifica.tiop Tea.Ction, th.erefore. i-iiu.s'L be e, ::'ea-c'[io¡t

beirveen e bharrc-L a.nd. -]*cili-o::o*-i- " 
2- pi:onÐ-nec', j ol o iace ia. Ie

()'.'.) z

to
lar- Ò-c'-c4, r-o,
!r-o-"o:-ct, !@* Lr-o,
I 

- -cHrcoat¿Hr 
Ilrc//¿-c¿ c.Hz-C¿

( rY) (":li-tir )
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L'ire r;los t lt::cilirien-L í'ea-r.Lr-¡:e cf tlle spect::u-r,', is a

broaci , s ti:onE al c ohol j-c -Ofi abs or pì: j-on r: en'cere'C- a'Ü

r -l
J3L)O cí,1. r " ì broa'ci t'rea"ii cerlierec'i a- i; 75A cr"f is

a.g"ijl ¿fi¡ll,u-tec 'Ûo ine C*tl ;irlouli" llhe pee-iís a.t

L74o-- ),7 r.C cl:,i . 
*I 

a.nd 7-7c; j-L?6o cti . -r , a-ttri bu:tecl -i:o

acetaie ester lrCU-,0S in ¡ire Specii:u,rri oî'r,he O.iacetln-

thlon;rl chior j-O e -( eac'Liori itroOu"ct " a.T'e abs ent in tire

spectlu-rn oi 'i,he -ü::a.nsestertf icatrorr pr'oau-ct. The irre-

se.,.Ìce of atlpha Lic C*ii 1-iniia,3es in the nolecu.l e is
-tirrdi ca.teiL 'Ly a-bsorpt j-ons a.t 29C)0- 29',,O cti-" ¿lncj. i-+30-

-t'l Lr,Lra\ 
^rr1! r lv çile 0

One i,';ou-lo e xpect iha"t 2-ciL-i oro-ì-rl-prcpaned-ic-l

(ii,,l-., v'i ) , íjrodu-ceC. ll)i rreac ti on betweer:t 2-cnl orc-l r 3-

propanecì.rol ciia.ceta.be ( iI ) aiid etlianol, shou-l d be f our:c

in the Ì¡L:co.uct o:l bire bra"irses be rif ica-ticn reaction:
o

ÇHr-¿-/'-ç,qt
I

I

c /-/- c¿
Ilrt

CH"-¿-¿ 
-61/t(rr)

Cz H<OH
-C/{COoczHç

cH-e¿

c/¿- af
( jiii;ii¡l )

'i'he f'act tnat it is not fou"nd is dif -í'icult to explain.

t-he rjos::iibiliiy tha.-u the eplchloroll¡'d.r'in contains 2*

chi-o::o*l ,]*rropanec,iol as ai: ir"ptlrit;r Coes not seer,

1i-lreJ-;'. l- j.' tÌris llere the ca.se -r.heri 'Lhe icì-ei-rtrt;' of uhe

tuo spectl:a- in.clica.tes i,hat ri.ie L:e.l ative concenira-1.ì cn.



3t

'-i.ire yesul-i; of r,he tlanses-üe¡ti.fica.'uioíì e]',c'eriä,ent itr-
r.;lCA_reS tha_i: C.¡i,.,i.,ercia,l_ Cjlacetln cOnSiS'LS i.ta'i it-Ì-r¡ O jl ti:e

1 "2-LSonief a-rr.ct -ulr 3-'u tae ree"c-ut on ire'r,\,Je e il Oia-caii n a,nci

t,nro'r1¡r ci:l or'j de ":', 
-,Ies 3-chr oro- ì . 2*c:r'ona¡ecl j Ij (:f-r)

Ð-s a" na" j o:i:' ,olcii-r-i,et a-l-o-n.'. r¡-'rih ccrìs j d,ei:abi e a-nor.;.nts of

ci-i* a-nci c::' j chlcr j na';ea s [,eci es r-ier'i r¡ec1 f ro:.', ihi s suL:-.

s'ua-nce anCL -flroii' 1 r2-cliaceti n "

Ì:-;r¡1¡s-l--¡i5is of eOrch-l-o::sþr;'6-¡-ì'r-r us'ìn3 ci -lute n j tr j c

acio sol utioi:l as 111r[¡61-i¡7;inø ,1.qen'u obvrcusl,;,- 0t'oceec]s

'r,ri-L,l-r rhe í'o::-n'ation cf ni-i,¡'a.'ce es1le1's of tirs e,-.lcoholic:

ni:oduc-L " 'ilhi s i s cl-ea::-L"rr shoivn b;,, llle r-;T€seirce oí r:ea,Lis

e.i 1-270- t ?8A 
",n 

. 
*1. 

a..nd I (,4c:^-1 ('\a

s pec-û::u-r¡ of tiie ,cee.c Iiorr lrrcCLuc.:'l

."- I
c.jT: ^ i i.L ¡lie -i it.í'l'a.t]e ci

( pate 36) "

i:i:Fii-åi!,l]li.ii,i- !i.':a- *1çìii'iii!!:L--2:i.-.*ìl+ r*ll:,:ì1,-l¿:. *,:lâ:!,- -G[)
-h:- nio¡it.r-cr.i.ca oíl 3.*cii-j-oro*""1 .Z*1a.'oil.)a]--rerji-c-t t-i:).cele t

( ï',r ) _[,r, c

);>"
),._ ,,

2c/lr-cooH #?

aro

1rr- o - c,'-c//r
| ..o
c,4-O-C-CHz
I

ì*r:

-L ÕLì-i 'L-,)

I .. I

, t)I'

I o:.'o*'1. . ?.*, ro1:a.nel, i-ci-

I :r, .r'" 1; -,r * 'l e Ve iL i¿ ',;¡ 
-¡. 

:,;,'.; ::,

c Hz- c¿

( ,',r)

l-li a'ce-b¡:. re rro-'i'l

Ll-lìiieÍ ¿-, .iT€s,3 
l-r-:-.

¡^'l {'
, t.d, _l_ I ct.
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JLL
-J r

of 3-chloro-Lr2-propanediol (};'ililrI) and 2-chl oro'1r3-

propanediol (j'ilOiVI) in the final product frorn b'oth the

hydrolysis and the transesterification reacti ons is the

same, This is clearly asking too much of chance. An-

other possibility is that the two diols forru a"rr azeo-

troplc mixture which distills at a constant temperature

at a pressure of half a mlllimeter of mercury. No ev-

idence for this was found in the literature. Further-

more, if comrnercial d-iacetin is postulated to consist

of a nixture of the LrZ- and 1r3- isomers, then 2-chlor-

o-f rJ'propanediol would be expected to roe a ma.jor prod-

uct of the transesterification reaction, slnce Z-chlor-

o-f ,J-propanediol diacetate (II) is proposecl" to be a

major product of the chl-orination of such a mixture"

The presence of 2-chloro-lrJ'propanediol ()-{XVI) in

almost equal o,uantities as 3-chloro-lr2-propanediol
(XXXITI) in the product of the hydrolysis of epichlor-

ohydrln woul-d mean that, far from being an lmpurity:

2-chloro-lr3-propanediol (or any precursor of thls com-

pound) is a major contarninant of epichlorohydrin.

It is seen that the supposition that comnercial

dlacetin consists prirnarily of a mixture of the Lr2-

and. tr3- isomers (33, 34) cannot be reconciled with

the results of the transesterification experiment.

- . -1,.:1i

l:'iìr::r:ì::
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n'il I iri:eier of ::i e::ci-lrlr " ll-hus ii:, is cne oí ilLie iow

L,oit-rüi; cct'll'-,oneIl-i-S of the cliacetin-thi on;rl chioride

I:roo-u,ct rri ,-¡'tu,re "

P ii E- i: ¡.Pr 4 l-' i Lr í *(lE - 
Ð I - 

-( ¡-3 : r+:Lzüllg {Ìf Ê i'T'; E ir,' :, ) -

i u.--¡l ij (..;'-: /-_ rl )*-"- 
*l,,.= ob-ì;arnecl J- ri-berLz":¡lic.ene,r;i;rceroi ('li,') by

cono,eitsaì;i-on oíi l-renzal cieir;rds witir glycero ì a"ccor:ding

'j;o tie ¡retiioct oÍ' r:i-bber'-u a.ncL Car'cer (zLri , j'u 1',¡a-s pro-

posed ¡o tlre tler'e i-, ]-benz;".1 j-cl-ene ^2*cnl-ox o*J. r 3*prol¡a-ile*

d ioi (;i,'t-,'Vri- ) f ror thi 5 -n;,' clil orina'uion wrth tl:ri oni¡l-

chlo:cid e .

CH¿-o'+
I
I

CH- OH
I

IcHz-oH

("-

o - C-GHç H' , ZO 
-LA

I

o

C//-G Hî

C¿

if his l as f collr

Hs

CHà-Qt\t\
t/t/( 'qz-ö

t -'t-'t.t'.t r )

pound wou-l d iÌreir be

cH¿-O
(lar7' )

-fOC¿". p/rrù¿:^)ê

rea,ciec vi-'cn an
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ÐCe'L)î1, ?,-¿j-r:i,;, rir j.Xt,il-Ce COiTCOSeíi Oi' AcOiiC e-nhrr'ì ijlLle ? âCei-'i C

aC:LCL and. sU-l-:ílt-r-lllC âtll dL t,o n:roc'Lr,rce 2*Clll oi'O*---l- r i-,c'r'o*

ta,ìtedioL rlla,ceiate (.r t ) " i-h-Ls ls i,:: e llletilod of 'ieil]¡-t-Ls

f ¡:: ï- Í e î:ar''i rr a .ì,Ll¡c e ï' o :ì- *.-1, ] * cJ j a-c e -be.t e s ( 
-< 

irt ) "

Í"'-\ç¿-la Yn- cø //rl/
èrlr-P

¿-O
C43 -c,-

Ò
c ¿r¡1\o

c Ht- coog,
Hz J01

.¿o

",4-
I

CH- C7

I

| ..o
C//r-O 

-C-CHt(_i r )

r.'¡le

o:í' 'tr: e

s u--Líl i, t e

- c-o//

o -îr, ^ lur-r\/lol.../lltl
ÇH, -cH hr/-o -i-o -.t 

\¡¡¡-q+r
?'¿ 

\ I | '/\¡ l/\6 
-ç4. 

Clr-O
(,',-lt-'iirl 'l 'l )

,t_,ne n-,echa_nisr of:'cirl-o:cir.aticri of alr a-1-coho-l- 1..¡

bhiortl,rJ_ ch.lo::icie j-it 'ui:ie prteseace of 0.)¡rj cjirre lnvoj-ires

a¡,e jn j tia--L f orL:¡ral;ioi:r- of' a::'t a.i-L;'¡-1 ch-lorosui'f j'te ('''i';'-L;i)

l¡i.in l-oss oí hvd-::'oserL chlori-c-r.

7
o

c¿-l'-c ¿ -Hct ,
o

//
c-o--ç-c /

( -,' ,t ,i.l- ìi J



3tl

'i'l:le ilrn'¡j, ì1re lteA,C'aS i',ii,,'t -;hC i,"¡;ç,ì,i-¡;rrçlr C.:;Oi'i

,'ive I r-i rliiij i;,-'' c^i a! -t ¡').e. l--¡e c¡r-Lo:: i ci e -j olì'j i-'.lo -'.'f,

a.lia-cr, -L,L,e c,l-l oi:o';u-l .i.'i- T'e-::jr r'.1-'!iill'r (t?.f t.oi.i f T'ol' t,i-''e

il a' ; 2 i, ce ii:¡¡-la-cet¡:ellt "j-l

:.c,¡,;ever, -li::e a ìr';ii ch-l-o-t'o:uL f'1te i-r,,'.'oclt-r-ce¡h i.'r'o,''

i .]*herrz.l¡lrrie¡ie q,-l-rrcer:ol nI'eseû-r,-r oi)Ì/-i oì,1-,i i j-i'i'ica--l'u1es

r.,C iiils l-re-cj:rsjr.le ¡,,.-ti,aci;) Ð-líti.)i'oll.cìt 'i;,:t iì- iej,l'lijnclel'ed

, eCrU,Se Oi' 1ì.S tnCOtìto:í.aì,i Oit _l:) î, I j it I a1ôÌ.t.rtUi.e " _in*

s cea.ri " the elr lc:r'ocu-t.ir ¡e rie¿?.c-Ls ',',i lth :l ;re corl.íÌ a-i-cof c,l

,rcl,ecLil c; r.¡.i t,: 'u.1-^'l; evO-i-ul,-:..i,:r. oi å1, ¡ecol:trJ. rïro:l-ecu.l e c.i'

e r-o

:ch

rleaï

so, I C¿-

o
//

Cft- O_S_C¿

IO-CH¿

1:)¡,-i -f Olr eìl Cl'' i O-¡ j rie "o-c4z/l/
Çflr-cl/ è'q-o,q lQ,ll'= - Qlr-cv., 

\ | 
_//cz ev

\g 

-ç4

'-r'

/l,s,rsr-"( Lt-o-i'-c¿

\-t",
/r'o- cH

-Hc¿

H-(6Hç

I

4

r-\
)r,-o/

CH¿-

0

Ç,,r-,1"- );-,-{"-,-J: \"- c,Hr

\, -)^ !,"-/
/ ,'- -.-r;''l -l -l \\.r: _1\_tJ_':1
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l+:l

? " t)i¡c,:r.i-it coll: t ir I l.; i' ¿t

i. -L:r';il-:rtj i,j,i --l 
"2-:* e.:t:', i " J*l:i -i.:c,, tLu.. ., li i¡:j ; Ca,,le ¡i-.e COt..*

,-i.e-¿: ai ot':; flot .,,:lt'n I'eca.Li.:e oi.' ¡1..r -L;-ii.a.n.ui-cii.ta-leci ,'t iai'u-c:i-,il-ral

)t:; ;ir:l'-i c ía-c¡or in i,lie ,l "j*cl -j a.ce-r,.iit iirci_ecut--l,r:"

a ln l;ire l a"S j-,,; r¡-í-' L¡l.C y:ì-Or;S i/CI.r: -,,,1 '¡ i:-l-- i-i e j Ci:: Of ,,-f ea-
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r-¡'i i I " " " " " (lrea.ctj on be''cr^¡eei¡ dlace'Ù1r-., a.ad- t,liioär¡l

chl c::ide " )

ci:Lo.iìi triîIcì'l 0F DrACllTill

Conip¡et'cial ci-iacetin (7O ß.) uas 'llaceri- ln a two-

necl<,ed rcu-nd- Lrolto¡r flask. (*ìOO r1' ) equrpi:eo. ¡r¡i-th â

rr.3.;nebic st'i l'ier', .r:efl'"tx coltd-en-*el', a-i-id- crorcite- fr.l.:i*

nel " -r¡l-asl:l a.nd- contents \,"rere cool eci iir a-n -ì ce bath

aricl ttr-ì or-;rl c:'.1 or'1iie ()': ,r " ) tiai adc-co crol iiise oi,'ell

a pa.ce oÍ' ten to f iiier:n rinlr-tes. ,rLf uer t¡e rnltial

r¡igoL:orr-s ei¡oi-u-ü'i on ¡f 5¡'dro¡;en citl-orid-e t3å"s na-cl su-b*

sid.ed, the reacLa.nts were hea-tec cr:L a hot üater' b¡¡-th

to cclrFlcte tir: :reeclic:t. 'rl =n hyciro,;en, cì:l oric'ì.c jl:.d

cea.sed- 'uo lce .^y6-l rreû tire sol-u'uÍon Ì¡a.s cool,et in an ice
lr¡l-lr ina-n r,irgþgd With an eqUa-l VO-lUäte Of Uatef " 'lne

heav;, non*eclu-eous Layet' f i'orn this rijas j:li11,3 T as sep::.r:atecì-

and- then wasired four tii-nes ¡.,,rith an eciu,a.l volu-ne of

d,il ute (5it,) s oii-iu.r, '-ni carbona be s cIution. ,ilf te:: one

îi,r:l ..;pcl^-j nr r.¡i il, -.¡Êtar - tf e ì'ì61r_ì fl r¡¿5 if f eC. OVel] -ricJr-::tr:ì

ni.iht rr¡ith ri,?-gr\esi u.ø suifate " L!í'-rer: dr,'ring, the l-icui0.

wa.s sepa::a'ced. 'lí'c¡;, tile sal i 'i:y- fílLra.tion arid was d.is-

tiil-ed u.nCje.i: i:eC.uced. cr:essure " r.i:'e iiqu-ic carie a\Iet

j-rr iire ïan.ie (O-!l5o u-ricel a ir:r'essu-re oÍ' C,) uri:." ,fne

t,o-ia_r-;'1elcj v¡a.s ,,7"7 1n
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Theore-Lrcal f or (-L ) and- (t.i.; ,
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'fiie'ì nÍ'::a-recl sì-ec-btulir ci.' trre trrcor.r-ct i, i;lru"re (-ça qe

29) i,,i?,S tairen on a Per-kin-¡ii¡er , oolel 2)- infraieo. sLrec*

;l'opìroì,oi:,e'ùet -;Ii*t,i ?. t'ii- )-a:er of u:-e j-c,urct ber.,:e. rr

sod:Lu-rì cftJ-or:ici,e p-ìabes ås sa.rpJ-e,

Ci: 37 "Lra|
r1 l. ;1 1{,\¿rJ!.t11VJ-L') , ,

| !! l-

Cl : l-8 "z\7

I.*,Uäi¿-lj5i,liÇii-!J-Çl1*,-l¡l l¡!i:gÇï--ll*fll rii=Ç-li]-:!-ii',i-L:.

ü¿'!i¿L¡*i:AÇlli'ii
f ire pL:ociu.ct írcn i-,¡e ,o::erri ou-s ::eaction ( -1-j g " ) r,ra-s

d-rssolvecj in 95i;, eth;if a-l cohol (lfi ni" ) " ihi 5 so]u"tion

was ref ìu;',eo on ¿,. s'cea.n ba.in i'or' 'ch::er¡ nou-::so ^t the

enC. of -,i:rs tfrne et.-:., -L a¡-cohoi aoc, e'LiyI a.ceLai.e, iloi'ri-

er-t l_-rr ¡ f,i,,Fl1,qeS bef:if .j Ca,tiOn -r^aFti,-r;¡ ì.;.r¡e diS.i;iI_Led_ Cf í''J ulvrf .j fr\/

a"t, atr,ospher'l.c pl'essu-r'e a-nc. 't,he fiqu.I cl, resici"i-ìel¡as Íe-
c'iìssolved in c;r;ri:, e'ci:i¡r-l alcohol (35 "'rl_")" '_L'he ::efl_u;l

a-nd cl ís till-at j.on s ieps l¡relr€ i,l1en repea.ted, (u-sua-J i;r

abourt f ou-r biri:es ) un'ui-ì tne odour of e'ci,yl ace ¿at,e was

n.o-u cj-etecia-i:-le 1L:-L iire disti-ì--l-ate. '-i'he -ì j-cturd ::'esi cir-r-e

!¡as then cl-ried over'irir::h-u v¡l-th rna,qnes-ii.i¡: sul fa-be n -l-'¡.e

d-riec- liqnid, e,îcer havin'' been separa-'bed bJ' firtra-Lion
-1.-n.,-.. ì--.^ -,^i.",, ^,"r+.-+.. was ciistr_l leci u-ncie,i: r.elJuceo-tl_ (/1lr ú:-= I1 J.il:uÐtu-t -_ ¡u.Il_ctuu,

prres;u-lre, -fhe i:oi.1,rng; point of iire pr'ocu-ct wa-s Í'ouirC
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.'¡e l-rr,couct carre a. rtosrtlve ce¡'i,c ni ¡i'¿-te tes'l (i7)

ind.ica-uinq; 'una-t it is a ¡¡a't,el so-luf le a-ì coho-i , enci, e

,cos j-irVe ¡eSt for na-1o4en" '.l-'he inÍ'i:'a-r:eci speC Ù-1L-li1' oí'

'¿he cor¡t,o-u-nc] (caee 3f ) \rres obta-j-neä on a F'ei)< t tt'*¡-f-i:et

i: ocr-eI 2i in-f rareci S oeC L.ropi:cto'r eì.e:: uitir a i;hin -ra,rst"

of tf.e tiOurd ber-l¿een socilr-[rì ch-l ci:ice p]-a-'Les âs 53"¡;¡-le "

(a) ',i-',,j;h cji -ì trte si,r-l fu,L:j c e,.ci ci o

tlnichl o¡:oiryi.::iiÌ ( -i3 ,,î " ) \,iå,s pì-a.ceci j-':L a -rou-r:Ld- llof *

'cc;i: flas.lr (2OO r',--l-. ) ec.li-j-nned. r,tri-,]:r a- iire.qnetic s'üir'r'er

a.nd í-le-strr ailcl conientS lrl€r'e cool-ed i n a-rf i ce ba-t,i:]"

l-.rl lu-te (5'i;,) sulfu-rj-c acio. (P;5 rrl " ) ¡¡iâs aclcec'ì to the

'uhis and 'flie üj->i-Û,.-l,L:e i¡a.s s'bi ::leii P,L:ld. al'--t'o'u¡ecl r.c col-rie

Io i:ooií Ielipe1'atu-Ie ove]l Ð,,, pe.rj-oci of -üi¡e.l,ve houtrs 
"

Du-ri-ns tj:trs iine l,l:te e,clckil or:ol::LJ¡clr j n i¡a-s cornl-etel¡r-

hId.ra]¡y,-¿erl, a-S er¡j-rjei--,cec l-,v iÎre O-j,sail:,!ea.:ila-r:Ìce oi i;he

hear¡;¡ orl-;anic 1a¡re:: f't:oii' j: be r j :lf u.r'e " '¡'ìre su ] f'u-:r: j:c

a-cj-c. sojutj-on .¡as i:lieir ciis'ur-l .l eii oL-'-f u-Lrriet' ii-i-r j-liisheci

nt,,eSÍlLtrte " '.i'ire ::'esi-r-i.¡--La-'l -l j qU:,C r¡a-S df'j eri oilell fila¿*

i.1 ggr ¡r-¡i SU- l,f'a-ie anci. -ul1e'r.i o j Sti-l-i ei ll"nclei r:edu,ceCL t:ìleS --

sL1ï,e. ,i-ne boj,j j-üt'nci-Lnt of ti:,e ¡16çiur"c-b.ri¡â-S (-l*(qo/(''",

ti:!i,* ',fhe -;i,elcl i.ias ::1 6"9 Ç'^

'llne i:rrf¡'a.red sÐecti:utir r.>'i ti:le i:¡:oduct (nate ?r2)



Ãt
)!

vra.S obi:a,¡ ¡recl. orl. a -ir'e::li j-n*:rj.irer , c

i.::onlioton'ote:r i'¡i¡¡ ¿, t,i:i-n -ia-r¡e-i:' o

soc_'i iiil Cht of i O-e c-Late-q p-S så'r ,ol e.

cÌe -t ?l

i i,iie

i¡'::,irexecl, s oec*

I jnrriÁ ,,a:-r.¡o,:,'',t .' \:.i

(-r,; r.ijtLr ciilu.te ::iii.ric e.cj-ci"

jrtprch--l-ol:'oitr¡cl l:i''.. (Jj 'j)") \ia-s i;lacecl 'i¡r a rol-rnai Ì',or,-

-i;o¡., -i_ìastri ( 2_0O I'l . ) eOU-j rr¡e,i ¡r¡j Lh e. 1r,¿¡1¡is-i-ì-e sti ï':.'ell

a-nc;- í-l a-sk anc: conl-,erlt,s ì,'re-ce coc.l eCL 'ì r.¡. a.:û i.ce L'a'tlr.

i-; j .lu i:e (\i',,, ) :;,t '',i': c ¿-r: j-ci (81, lr, " ) iia-s arjr,eri 1,o ì,1::e c:oo-'l-eiì

e pich-j.,oi:cl¡r¡dl j n a,-iLc-l rhe -,'esi-:-,i -r, j-r^r l: t''rj,:rit,l,re Ive-s srr-r-':red

a.n.c-l a,1 j oir¡erj to cor:r e to l:ooj'' te:i'-1.,e j:;iil-:-ïe oi.¡ei å oel'l ccl

oi' -Lv.re,l ve hou-rs " Du-r j nq tn j s ú j-re i;he e 0-LCjirl 3¡¡h;',rr-r::i rr

i,vÊ,,s conir.r'c-Le-l .,¡ hircj,r'o l-;'r7¿(t " ^,a eviOr:L:lt.: ec-l ll;1r 'll:ie ci lså.'o*

nea-:í'ar:ì aje oí' ir, e h€et¡-rt ol'tlaÍl,j-c -i a i¡ei' -i¡'o¡l' 't,l:e i| j,xti-l¡:e 
"

'i-lre nj-tl'j c a.c j-cl sC-ì rlt:t-ojl w3.3 cjj.si j,1,-ì eci orÎ.i' li-íI('ie1' C j-rl *

i ,ri q treó ì'r-ÊcqU-I.e a.ncj. i,¡te ::esi ciua--l -ì j çu,id- '¡as c-t'l ec,

OVef nlA.!.!ÌeSiu-t',r Sr-i-l-'taì;e, t'fìe di:jeC l-jCì t-l.jcl- '¡iaS cj.istrlied

L.llroe::' .reoi.r-ceä I) j:es .jLl--l:e a-:rd. .sa-Ve a lrrod,Lj-c-u ",rh 
j cír ì-,oj "l-erj

er, (,6*(.18" /A"', r,,r,,^ illie .=l¡r.e-i o v¡a.s 18.] ?,.

'-f i:..e i nil:.'a-.r:eci s oec-bi'ull of tíie 'QL'ccir-r.ci;

\ias cl¡i;a-inecL orL 2- leririil*l]-rei i orje--l 7-)

tro¡i: o'ioíjer,er i¡-i tl:'l :-ì. th I ¡r ì ¡,--'rç'r' oí'. ¡ilc

soc'j.iu-i¡, ch-L.ori ci.e c-la"tes a.ç sartit:l-e 
"



)¿-

1]]jj;À]:1[1']'jíj.,iiì]rr¡*iì.:..ìil::;i'*.:'.2*-i.l,tiiij:''¿il]ll]¡]l]l]l

i,!-l-ac jp,-.1 âce-uj c aci cj (9C i::" ) : coj'tcer:lr'îå.'üei. sl;-j i'"u-rrj-c

acl-d (7-r, r,t"), a.nC. ,,iaiei' (-{ 0 lLl ,) l/e-r'e ir','i}-ecì. io;::etiter'

i n a_ .';¡¡o necÌreC í_,ou_ijd bot'¡cir f -l as'. ( ¡OCt ¡:,'l " ) eo uli],,'¡ecr,

lii'bi, a î,å-:tne'¡i c :-ì;-i.i'rei: , j^-ei:l u,{ <:orrc,le¡ise::'" a-ricl, d|:o'¡-:*

'¡i nr: i'1.:,n¡re-l- " ;:'l.asi:i, âi-)ci cciite,r.t;s wer-'.i coo i et i-l a.rl

i Ce Ì-',a.l-,r-L. ii',:, j-Ci:i-C¡':Ch¡rO:ri.i't (L'-'< o " ) \;.ie.: ar:cier.i -r,O i,ilr S

colCJ so] i-:'uicn. O.¡'c'i,--u¡j-se a.'ic ii:L'ufi s-b¡i:i.in¡'-'" li 1¡l-:jfor:'ol] 5

îez-cti o::i etisu-eci . a.ccoä,ca'ti e,j h-'¡ 'uÌ::e et¡ol u-r'i-or¡ of a

_tar,t'e crLr_â.trì:.ii"yr of l:real,, ',rheii 1,i¡ j s jni'i;j,a,l j'eÐ.c-a,ior1

iiaci ¡:or,lerai-,eci " brie so:l utiorr' !';¡,?-s he¿.te¡" oi a- l:r r,'ì; w¿¡-ì;e-r:

liabiL Í'o:,: T,1i't.!:et,: ircr;:-'s" r,.L -Lr¡a e:tô of i,l-ijs i-ir-¡e ¡rle

,,.,ea.c'ii-ori t-.i Iì,U-::e l¡a_S COO Ie11 i iì Ð.(¡. iCe i--.aih e.ÌtCl :ia.Ce

r:.ij.C -.:jt, qo¿j¡l i-:r11"'::"'i,: qO.Ì.ilt-'.o,-, ({ )" ':..,e -ì--ir'ilj,'ì

l.;hj-cl¡, Ser'ja:í'Ð"teO. i^r-as Cråi{,íì oÍ',i-'I Or'j.ecj, t.,¡jth rrra-îl:leqi-Ui",

su,l f'er'i,e anri cl j sf j-l leri il-nce:l' Iea'u-ce,ì n:cessil-ije " 'rlbe

ni'oc'i.r-ct d.isti-l -r eo ovel' a-t (l-',*1'7".iO^:,'-'r õ

.í.na_],:l¡s i s :

-'round, "; C,t )12"(t,-,,¡ i | "\:-1', C17 z lS.iltli

'|'lieore';jcal fo:: 'j7''-_-'';lf').: ij;: t.-7-??,r;,, i t 5,,ra,:, ir_r : :rg.2\-

'ili-11]i":,;lì iii l,:-L- !-.lJ ilZ:*iiil)i-,:i:,: l,---l: i --ll,
l,etllcr^,: o-[' l. j]rl.-eri-," :'" a-iiri. íla-¡:¿eL:^ ,r " l " (?\'¡

': aîraÐ:-Òeli;rile (-trClO t:l , ) Ð)'ti:, i"i-r-ccijol (.:a .L ',-:,) ;rtei'e



i:1

:,lLa.e ed -i r Ð rj.is'i;j,i i,iir: i.le; l]iit ,,-r .) l"rrrl

il.e üi å-tr-ih'e -',,"rÐ-s bl:rr:a ilca-ì,er,l

itro Ioc-l-" lcL'-i c a.ci (., :.ii¡er.,.

1-,í,) 8j-c.,Ç':o z.t lç, -"',tç"r''' ^.

cc,':ce:.,s¡.'1,:lor to ci j stj -i I oíl r'¡j ii a r¡'i¡ij--r ui;.- I oss oí' ur:ì'-

c,.-ar.¡l,r e fj ),:.,c.:ilz-,a1-r''¡¡!¡'r;'r;:; " -r ri 'i;i::'ee ll oÜ.i's 'tl:r e l:'e:lcl-j oil

eVj rleijCC-rCl l::,,¡ i;: e,.u,.1*3 e l?!'ti.-\,:'a.)i: O-Í

'ij¿lsj.'.'ul¿t¡ co.-ì :l eaj i.r:l fi,rì lee i'atl'] 
"

cona,ensalioil t f orj,r.¡¡¡ i,jÐ.:; clj ìu-i;erl wrr,L: fa_i f j ts

c a.r,. j' cl-ì a, i; e ( 3, C-l O i., -l . ) i, o i' eT! .)-\,. e

'.1 ú a_,.i.iÌ ?.riì',;' ï,ei,:a. j_n'ì l: .l r-l ¡,-Ce i':o1. " 't'iìe

oil

¡i i: i,]* j-soileÍ a.:.:

s t.r..t r- '¡ u -i ,i. a. i, e el:i'l

-l ear¡ j.::,..a :-r r- j-)lì.1,1.:r:e

a.s a vi-scorl-sn .'r¡e-1..*'

.\
I i-! ?. lr /' .): lr l_ ra ,! l_j.lÌ e

íie

Q, 1

I lt e J , -ì 
* ìte.it ll, ¡,i J 1rì er: e *

f::oti' ei-,]:e:r " rt'el-l3rl

rt e -l,il i l rl '¡;; ç-i, ri-,t O:fA,I

ô^o
,'..' 1



,^,Ii,

¡',-il¡L,Lli!;ii.--i:--:ì.'::(:-,--3:.'-'!..'i.j',.,i::::-.r-:.-'ii:!-ll,J*

1j;, j._f ;.'1.-. ( .¡ I :r 'I I -r i )

¡rdaf iå.-i t ¡n c,l ¡-¡'i :ti'-rå.1 iie'li''od of Ii-i'r-'elÏ r, r i . ¿"1"ii t':?-'-i*

-ie:1 
" i,i _ 1,, " (24) ío:r ,ir.ei:a-riitt e;r,eIS Of i,;t¡*benZ,'';'-Lj¡elle*

,:1 I iigçr'¡1"

i r J,*"ìrelZ-i;.1 j_ii'¿ne.-i.lrc,ei'Ol (¡, :'i" ) r:r3.î ¡issol -¡erì :i-r:l

rìl:i¡ i:,¡r-i cj-i:re C, ß, ) jn. a ::-,c¡.r:ld l¡ottct¡ i.l astc (ít,l rr i " )

er,Uj,lperl Uith Ð. Ìrìer"r.'!''r :i tj-lr:ei:' 2:l?' 2 i"eí'--"lilI COI:l-

f:,OiLSe '¡ * |-l.a-Si.t äijci COil.ì.el:ì.-bi 'L'rOL'e COC-'l eCi j-'r û'û j, Ce l¡A''i'Ì-

a.iti:, B. so]r.r-8i,.{.ì o[' r,]::.icll¡l- cl,'lor:i'lie (,2 g') :i i-r f¡-¡¡i ¡-"i-*'

¡c; j-ne (f C .,1 ,) i¡a-S ¿-¡:rlerì i'illo¡',¡iSe over ¿l rle-jlj-"j Oíi

i-i r¡e i¡i n¡-ì;35 . '.j' jt.e rieP-e-t,iCil I'l j,:)i-i,l-rl:e l{â.S llLea-ied' Ol:l å.

irot i,¡a.ri-.1: ba'i,lr ar-îbeï t,he inj-'l-ia-i vj-tr:o!:'r.ls 1-=râ-'r i-i 'r r

itra.d su-ltsji-ìec." *:Îi-er h-ea.ii'r¡1,'Ll'¡e l:i;l;l-r-'e wÐ-s 0or-1"':'erl

i:rio .jo-lcl wats:r: (2OC),:r-l-.). il'e i-'::ocìu-ct senej:a'terl as

a cTeÐ,,ir cc.l ol;,:recl lï'ec j l:L-ba,'ue - :.ì eí':i''¡.rs ta'"1 I j z''a''ij'::tt o Î

-,,lri j-S ûr^eei-njta.';e fÎOm L)5':,, ei,ìr''rì r-i ¡6'-¡.1 1r-lltj I å O:rjOd*'

uci; o.1 coì'Ìstp-,rr.t irel,i'-i-"'e i,o-i ,a Û l¡a-s ol:r't,a'ine¡ :)¡j e-'r oec

A,7 'i,1':3,r¡':s o-i ¡iqht, f--li1ff;i, t',iJri-be crl;)¡sta-l s r¡¡rcse -tre-l -L*

_ìn"Í ltOi-rt.r, ,tiå.s 1{7*l (,?Î, 'j-'jte ¡-f oiriì-lCt lirieS e. Ðo.si trve

iesi 'nf' î1:l-1.r"'t: o

r,- ^-l-,..^ì ^;ì r_-fr./:_t_')

Ir¡iiir cl r l', ': 7lt ,71',, t: ': 7¡ ,-/ 3' S : Ð'ef 'f"

Llreclei;rca,] f o:: ,) Za,'^nl')J:l 
i: : 7<.i "12' ': tt -t 

"+2"' 
S'l't-'lon'(" '
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i!. it u_â-r.i, j'ua.i,j ¡¡e a-la,l ¡si q í'rt:. ,;l^e ci_t :l.,.il;:ij eo¡^ri,er:-1.-a, ¡f

iitj ,c CO1.: i-'; OU.tLd_ j S l^'6_¡_r-¡r:; O'i ;j;a,j.¡eil ,

::,t.liri:t--L-L-l i::ilî¡¡!lli.iiti :: l.l,tiíllü,[ti ,r-:ì: l]lijir..i...,:-i;,i,r!rii.ll

illl,1.illillJ: ,:

le'iirOO 6f ¡¡.,i_ì ¡.¿-r^ri. fJ" Ê.i'rcr. lo¡d-- l; c i_i " :j" (!-)

Cori::ic::cr a---l- ciaceit-n (l ij" ) ,¡ias d-issol-','ec 'r,r.- i.ur-'r*

j_L:iq i'¡ ,r.ei,lrano.l (ZaC: r,,_.1_.) " i,iy,ea, (50 :1") l,ia.s cl.js;oL.¿e,C,

il¡ il:ri-s solr.r,tr ori. r'¡irt,li si,i-r:¡tng. t:ne ci:j¡sta._!,s r¡hi-cir

sr:nara becì oa'L o:i' irre sol L;"'l_i.¡n aÍ'¿e::. Í'i_rL.,.at-,,j oir" Í'o_i *

1 otied 'ì;.1i ccoli-n r,l Lo r:ooil i;enne.raru,:ite i::roveC, io be

pr-r-r:'e Lj-i'èå I no a"c: Ct:.c'c hp.i¡ii:ii,, f nl:r-rre.i ,



^1.

( 4*ì-', e ir, z'i, I -' Y^T¡.:- ;;l:: o i- a- c r, orre ?¿: t C', i:' e I a- r e r.i

cort.¡ottno.s . ,ì

i*:!*'11]::,lll-:i-t:{-. g9iÉlÙi-.1 :f-::.rÇ,::, i1::;i!i!llti ( -, r j

i,ietirocl" oí' ir::i-rshe-l ( -f0) a.cia.n'¡eri fion- c.r-Lr: j,:ral ¡rs'[h.oct

of f :ra-r: jie " r,: " a.¡A .l'ehL-la-,-ti¡¡. " t;. (4i , 4Z)
r.iod,i-,..r-.r ( i'¡ ,: ") 'i,¡a-s ci sso-Ì,rreo in a-l^,so-1trie ¡-,-i col:Lo,i

(3OO ..1 " ) j'r a, r_la_s!: (_21 1 ) ecu_i i:,pecì ¡¿r-ul-r sii::¡.e-¡:.

lli etir]'-.] t'ra--l-oLia-1,e ( ) 2(; î " ) ¡.,i3-s a.ccl.er-1" l-'nr-. i-ri >rr-ul:e wÐ-s

coo-l,ed -i¡ ê.? ice l:,a-i,þ and col_d e j,i-irrl.eïìe o:*-j cie (l-3 
',t " )

j ,r ?-l-er¡lro'l (lrCi nl - ) i)¡i--t-s rtLj,ì-t j rr s --t ov¡--l :¡" '1'l1e .,-¡, 
j.xtule

Ir,ias coo--i-ei oee Ðs j oita-l J-'' aTici oi't ojto,l orti.:ecl qi;j-r,'iljno r¿eli-b

i rrto sol-irr,i-cn. _i i- ¡¡i.=,s necessarly- to ì<ee yr the r:i-;,lili:re

,,,¿el--L coo-l-eo, at Ln j s noj rr-ì- f o:: i]le ï'eå.e-ui o]L i¡-r'oceeri,ed,

wi-th Ii¡e evoir-r.ti-on of F- ]ïeâ.tr t-l,ea,.-l- of hear;" l¡e con*

ri-ensâü€ I¡iâ-s al-,ro't¡ed- to sit ovetrLi'hLi a.nd, -.i'e r¡-eiii

da-'¡ e üÌ:;rr-1- a-l colro] ( t CCI r:i " ) i,,râ-s a.cl,deci a-.rrri lhe :i¡i ;t'cr-i:r:e

si-i-lred- e.s henz--,,'l [r::cr¡icje (-l J0 g") :'-,r a--l,cono-ì- (:100 r:r.l-.)

,,,,r4"s a.c.ciecl" A-fi,er a.npro:lir,a-te-ì.ir ten r,ini;-tes the nix¡ure

beca.¡:ne r"refr.),' rr¡allr¡ p-.]d, l-rr o.r:e i::obi _-l-e a-s '¡lte s oc j-..-rn: ltroriiij e

separar-ed, 'f he i:¡-ì >lt,u,-r:e ¡:¡as a-l--i or.ueci 'io rea.ct, flor tir¡o

o.a''¡s a--f rooi-l¡ rer-¡ oere-Lu"r:e a-í- ter wlir ch tl,ie e [hlrl- a"1-

coh.o.l was i:e¡icvecj- on a- s-ûea.r,r bath" the-bur'"nicl, a;Lci-

so¡rewhat vj-sccu-s itaci,er f'e-ne,"j-irj-il-q wa.; t.r,'eatecj" iwice

t,¡ifh v¡ater' to ï'ei'iror"re the s ocj.iui¡ l;::'or j ci-e , ',i'lre oi-ì i¡iiich
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s epa-irarle,l '¡as '-'-¡:e,i'¿i,', oii,' e-¡ld i¡re 3-cir-eoìr-s I e";ier l:ea',;ecl

to r,,ri-ve o,['i â.,'ì', ¿-,,'] coho-L " -iilis ','ras 'i,l:ei-i tiea--bed vitir

e t,her to lrerlor.re e-j:11¡ t"or'Õ o j-l- a-r:cl rl:ie i:i;ile.r:' eiitrac¡

'uhen aciC-eo- 'i;c tLie oi-l- " iiftei' t:rea-tinl 'tiìe oi ,:- i';ítir

^-'ì"y4 ^"-' fate i-L r.,¡as cil-s-ui-l¡ e ci un"j,ei .recju"ced- 0l:'es*l. á''.r1tt) '-Lli' 
_) i-¡--: l. a uÇ I U '.''G) L-:l ) u- -'-^ !\' t-::-r-v:

suj:e, tne fo-l torr¡-Lni: f-ract-Lcns ì:ein3 col--recte0.:

i --r()Oo/2 í'( " êèoôo. c;i¡.3 ';"

iI l_OO*j4OTZrtrltó 6oooco Zj,A r.
- r ^ ^ | ¡ot^l.i.-L r¿fL\*'+6/0.)*L rr'" 32.2 ?'+

-l-r L+6*160"/0.!*1 rn" ",3r1"7 jì"

v i6c*-t-'l'\"/o"j r',ri " :l-3"3 ilo

Fr:p,-cti ons r,l l,, )--'T t a.nd 11 i.,ve,r:e coi:ir}:ine d e-nit ¡'ecis'brl-1eo

ur-nd,e¡: l:'ed-u-ced ll]: es su-l-'e " 'l-lle;r .;Ð,i.¡e a f rac;'f ion t-ro-l I i nçi

- - ¡ê,.-
¿',¿ .l.io^Lii,7C "j ''i: " t¡ìlici Cr-'¡qt,¡.l1izeC. or.r s'i;anctri:-ì 1i1

'ui:e ,r'e-jlr:i r)ìer:'a. l,orl overn-i ¡jfi'r, " liie :¡:ei- bing ïroin i l.¡as

r aGt43-+ij- , aiid. tne 'ì-oì;e-l- )¡ield- .,,¡a-s 9L r{t'å-l:f s. r-it j-s ¡,'¿a.s

& c ax',-, e trr oxy - 4- be:r z;; -ì. 
* {51 ¿1'1ç ¿l-a.c t o,ie ( r ) .

-fire lactorre*ester' n:-'epa.red" a.l-'ove (Zf g. ) l,Jes ii"j-s.-

s ol-vec. iii al ccitol ( 14 n]" ) e-t':,o- s od-iutr hJ'd.r'o:rice s cl -'

i:-ì;il-Ll (tlr-' " 1n 2OO n,l-" wa.tei') a-ocleo-. jlhe lesultjn,q

c-tea.( solution vla,s refltr,xed- for tt+ei'it;r cinu,te s a"nc,

al-i ovi'eci to siani. oüe r rli il,Yt-t, " ''he nexi ûalr rhe a I coho,-l-

was :r'enioveo- b¡- . is i j-lla.tion uil.'til, -[iie ten f¡eratu.t'e ha"d

,.. ^ ^oi:eacii-eo- 100-" t-ire sol ilr'ì orl lr,¡a-s then a-ci-d-rí'ied- t¡r-fh



concen-¡i'âbed- h'',c.rcciric::ic a-ci ti. aiic bire oi -l- v¡l:i ch sero-

a-t:a-l,ecj- r'Jas ex¡::'a-cteC- l¿itiL etÍ-r.e1' a.nc ';r'ea-tecl wi bi' ü'atr,*

nes-ìu'l. sul fa'ue ",,r-fier' e'ra.l cra-i:ion csi ilie e fher' ì.i-.e

oi -l- -, a.- oeca.ri:rx;-la'uecl íii Ð-!: oii iai.:, 2.L -t ó0" " iher

the evciub:i on o-il ca::j:on dic:;ide h,a.d- cee',sei-, tl:e o j I

rr¡iå-ir cl-i stil--led. " ihe í- ract:-on ciis üii j in¡ cvel' e- b

- ¿ -èt¡Li,ç-t6I78 lrir. " was col-l ec Led a-nd- trr¡ei:gheci" (12,2 iî" ) .

Ïhi- s Lv as l* ç r:nz ;- L-Ù'* lll I -L i¡li o la c t oi-:e .

l:*+-å!!.ii Q! - !il::rr4zl=È-jl¡. rl'lJ-'ri:i*!i

4 C rlll.¡ gT il tr)', lit ^& i:, :.' ñ1,'", 7, -. 1* i', i' l 
-.,- ¡i r.l !,t:r C r' L) rl ¡ì ( ;f v ¡

l"-e-Lhoo- a-s o-esci:ibeo bJ¡ Sn.riner r :¡'u-so:l't, ancl, Cr;-.ctin (:]8 )

&Cei:betirc;ly ^4*,:etiz- ;I*{*ì'rr-u)'i'ol-act¡,-e ()l ; " ) r.Ia-s

a.d-c ec;- to 85i, h]'c ::azin e ìi;r61.¡p-¡e ( i0 r.i " ) anii iite iirix.*

ture i,vas ref'lu-,.,e.; f or f ifter:n r¡-l nu-tes " ;il-sofu'ue e'ulli'l

alcohcl r,',as adcìed u.nbil a- clea.:: so-Lr..r.t-ion was oc,ba'inec.

¡lhe nixl-ur'e v¿as 'b-ren heateo u.nde,: reil-u;ç foi' tr,io a-nd

a- ii.a-f f ¡lo'Lrr's " '-l'he a-l-cohol iias evapora.teci a.nci ti:e :res *

icìu-e coolec -ì r, ül c Íeir'i-.;e, a-ror ovor-'I'iïht. .:l-e i.¡r ite
errfqialc so obta"ilteo 1¡rore fj-l--LeL:ed- u.nder sucticn ani.

O-Ll jjeCr';:q La-l-t tl:,¿.'Ü j ¡il f lCl. .r¡e.'f eI i,Cl iCC at -t'/7^L'/9o "

::!.na-l ¡i515 3

']'ouni- t ii: l:3,25', -'

TÌleoreti cal- f or C., ,1.-,1_,-

,, " t 1

I r. Ll-i?.

2'7.'.

r..LÕlJ,! . - ) " 7 * ..rrt i'r : )-L,)6',,,,
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L)lr 4.*¡ !:,¡tt',;':: i.;iuCtllit-C ll,CID (f ,r¡
( j'ie tl¡ oo. I )

i'.e,,ncd of Ìrlr.:-slrel (J0)

4*):pr.z¡1,-l*-ou-r¡¡T'clactoit-' (J 3. ) tie,s acioed -to ::1e'cte-1

a-cer'ì c ¿"cid (5O nf.) in a- fIasii (25a rL") ec,ui;-;i,ecl uiih

Ð- trechanical- s l.ii'ret: . .t'he ,'¡ ir-[ui:e vuiäs wa.r'ned- 'Ûo b::in,l,

tite i-iou-id-s in|o solutroir alcl th,en a-i I oi.nieo to cool to

laÕ/-ri'r, i¡r,-nor.p tllf,e 
"I v\Jirl v'v1:-ìJ\/r'J U(

The oxia-izrng ::rti;.tu-re i!a,s prel:a.r'eit by cirs s oJ vlnr;

cirr'oiliuiir ûr'ioxriì.e (2"3 g") rn ho.b 1\ia'¡er (1tl r:11")" Un

coolingr ,<lacial aceIic aci-c1 (2j u)."¡ was ¿-cr.ec.

:rf 'cer ttils , ihe tea-ct j,on f -l-a-s-L'r ai:ici cori i'en-us l\rerje

cool-ec j_n_ a"n -i c-o bat,h a.nci i.,ei,:i coo'l ivhi I e iiie a-C-cli-ü j,on

of cliïot,iurri: trio:lide s olu.i; ì oil ¡r:olr, l,iace ove-ú' tíìe coul'se

of ha-lf' an itou-:: "

:rf ter the a-ddi bi oir, the so iu'L-'cn was stirreC f o.r:

a, fer.,,r hou-rs c-i;rrrt4 r'¿hich ¡ir:e i'ü "wa-c al-iowecr to ccÍìe

io roorr ien lrera'uule arld, L-e t s-ba"nci. f'cr' -uwo d,a¡.'s io cor*

'l-'i-e.be 1,r'le reaciion" .iscprop;il a-lcohol (20:11 ") wa-s

e.ddeO--i,o des-ufoJr tìle ei;cess cli.r:ctri-ruri'i;r'i-crz;rd-e ancj, fhe

i,vho-i-e er¡auoraieo unriel cirllinisheo- llt,essuie to a sJ¡i'Lr"'J-\¡

iI-iass" .i-Ìe iilass iias ezLtaci;eci iritri c:lil-oroio.rn, 'rhich

reltoves so]lÌe oi] rl:ie .r:ena,'iniitii acetr-ìc acio," -fne res-

icr.u-e ¡¡as Llieir br'eateci- w-i th e'r,tÌei io ci.is';olve ¡he sij-c*

cinj-c acid" llri er¡acoIa-'[i on of i;¡e eii el' no l.r:oci.Lr-c-u
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-,re.s :iol,r-nci.

extra-ctron

êrirìrñ-r9ii '--¡v ! !1 Þ v-:

1'e su-l t "

, r.ani -rì ì-.i -.1. Cí_

lí tr e ollrfi1-le-l

.í tre í e?c¡i c.c

L!iji-.É!Èrt{!-,: Ç ! l, !:!i- e=,:.il ( j r¡ )
(1;e'tL::oo 2)

oÇl,enz;'l*f-but;,'¡'ol actone ( 3 ã " ) l"tas o,is s o-ìve C- 'ì l:

j't;l soo-iun li¡rd.roxide ,so-Lu-tion (25 ni" ) " lo i,iiis soI-

ri'bi ori ,¡as arlrieci C-r:c¡twise a. solu-tion of llo-rås;iu,l' ,rie ï.-

fr)a.nr¿,a.rià't,e (2,.8 s. ) jn wa-uer' ()+O n,1-. ) , ll:.e reactj-on

íl i ï.'ùLl-L:e \'¡å-s a-l I ov¡eci ì:o T'et-"ia.i n Ð,'', itocnt iennera,tu-r'e r/it .

S'[if': i,-¡: Í]Of' -¡ìrr::^'ir'*ì'.nr¡r l-r-"--'^ - Êr-^*' -.t.j Cil tli-,e I f iraSv\ìÜjlLJ.) *I\J(r-J- l-UU--L ) t -:-) UÇ: \i.r.

Ir'ìacle a-cio-ic v¡ith su--l-íï,Í:ic e.c j,cj- anil. e ji[-L-''å,c bec witl-'' e ci.,er'"

Llhe oi-l- obtar::eii. on evP,.l-rorati,on of ì,i:e et,rreL: r¡as cLis*

so-l veo 'i n li't sod-rurtr iLydr'o:.j d.e so:r-r,r'uion (.t 5 rr,L " ) " tjn

bor-ling ulr.j-5 so iu--t j,otj 1,'iith f.o-rite, f'ri.belling, a.ld" i;e^

acidifvjnq ¡,¡jth sLl:l-jlu-j:jc acr-ct-. tiie oi-i aaain- sefa.itet,eo."J * .-.:

,i'he 01l solidi:ÍlieC vhen iTr.r:eTset in I j_or¡jçi- rii-br'o,ren,

l:i.r- ì; l;eca.r¡e I i-ou j.cl a,,¿a"in bef o.,:e j- u lra"cl r:ea-checl rcoriì

i;en1-.s¡¿.¡u.l:e * Pr:oli or,rr,-:ecl, coo-l-i-:rg i:.i trte i-'tea'zev coÍ*

pa"r'ti:rerit o,i ri e -r-'e-L't't zet".T,oT rl-i ñ no'r, cå"Lr-se il:e o1 l- to

s oij-d ) Î)y ,
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i:^i,: ii.,1:T i!::^." ll Lr| +:*--'l l, :

4-i et',r-1' L-f- l Ll t;'f i-'-ì'ar: toni-:' {'¡

ioÌ..ln..tì ì¡,¡i1;¡¡¡' .'i -Lasir (ir,'c if -1, " ) irc,

^l-i -.:¡aa:r'I lr-l-J. I Çl o i aSl- anCì. CO,r ir:ii'i,S 1¡¡e:Íe

Y:e-'t,'r', ¿rtr1 cOilceìlì-lacec; (7C0,,,1,i n. )

wa"5 a--Cr-reo ) a'i -l:olj\dj-se a,lri, *ii¡,

(-r'¡)

t,)

Lr-i i:rl;

ì¡.r c, 
'1

^,t a, i',,Ð-

-l-ii A

-r,oi'i n

e.il I ce

(30 q")

af.ter' .i;¡¡e a.dcli¡ron o:!l blre

h:r:"oivn ¡-,-i tT'o¡.en c.:'-oxi o e îa.s

;,,ihe¡'i tit €j avOl_t_l-'t-ì ni': O í' ij.tj S

u--b j or:1. v.¡a:ì hea-tec ort. 3. r''o b

?a-s tna-c:t. ceasec

r/a-'i,ci' ha.'ch -1o::

O:l-.r,

e.i --Ì oi¡

a.c i d, 'xa-S

tie .'an t o î:l_1/en

iíÌ i-r:ì l-;j,.L ei S

rec.iriisir*

'.r.' Ì-e i^ri-tt' j c Ð,cr.o i.,iâ-s i;iteiÌ ci-ì si:i-"1 
'l 

er)

ÐreS 5ul'e affci 'i;,: e Sì1 år -l- vol u-lre oí- .t¡

I iciuj ri. ireiarat-¡lj.tl1 i tL -i,i,e .i'-i,as'',;,.?.I

,f L:e t"e -l ,j o-,,i c o-l.oui:e ci. ilÐ.-'-el:ia-l i.;e.3

a,:id oil eva--irol'a,'üj on cl:f, ri''e e theri ?,,

ta.i.ir.e c,. " l¡:'ea.'iiïei.,ì-I o-i t¡i s oi 'l ¡¡i

tA..r': eia.ll

^ ^-t

( i -L -i- il cr.')

t,(a ¿.1 ti e s *

e Lr'r

^ 
.i- 11 ,1EU.iU

^ t^,Ll t.r^'-.^r-:^-'\ cj ì-r irf.,

t,lr ¡'i oi::i.

c::jl-;ecj u-r:.rie:r:' i;r-ie n::eceenrn? neariini;'.ras iio-b e.'r'fecLjve

a.s p-, pir-r'ifica.tior'i ieci:¡nic;ue. |he ojl r¡e-s solull.re in

ba.se aiirl ir¡_qoJlr_l:,.ì e jri a-cjr.r"

:r i ir;¡'tj iì irìi ij \i iii-i rl !j:ì -L.,1 ?-". 1"-i:Ä 1,,¡.1i,11 ^4--1.';i:;r'. i;'¡ *._l --. u I ¡\:'l-ttil , (,i.tl )

l.eiho,'l ni-' ;',e,::a.e ) :.) "::," " íìil¡.t'1 es1¡¡o.{''ti

Li-.-ì e:'i-a.noer . ,). '1 . l3l )

{-.e....r--.1*(..'il..i,,,¡r'l2f;L.'.l'e(?.'^\

(i.er.hoci f)

r. Ìt:l .l ." a.:rcr.

. ) r.,Ía.s rl-iss¡i rred
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-t e " .1.I t-, e i:
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e rlie-r ¿?.:r.l ;lre e-if e l

c j,'i-r-d.e e oi J ¡z sLrLilsia.:¡ce .

at'-l i,e Gi,ri,'ea:"r,e,i, ;ìro crÐ,1:i:;e

r:í'O{.ìLr"Cì, "

^2

i:e qo't,.,1-'ut,-r::: (ll rlL ") l-,',' lrea-]:.inc:

i:j crr t,¡Ð.s srj lr'e.L ::rrecjlå-i r ca.--t l-¡

oÍ' r.',e,ljnÊ: i-r-rr, si;l Í'a'Le (r. "? ? " of

lj rr,i. of r,,ra-1le:r') viâ-s s-r,:u,'l-y a"ccec.

l;_t¡ j-i:nr-,"e:r's i olt -ì r-i Z':t. j ce lla.i:l: a¡:d

r,¡1rj-i a h-r-r¡r¡,i-r'r e (0"?; r'l.) t,.iå.q

tÌ:r r: s i a-.:e it,i nÐ.)-î. an -n,ol-t:Í ' r'lre
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'.1: ¡ç- a,cìL1eou' --l.,eve-r' i,J?,-:i elial_,a

a] b¡',e-f e,--i¡:Ìre c-l " a..Í'teï' evA.l-) C.r:

1i.'.:-f. '-I ,, 2 r.'. .¿__iC l. t-...
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l. ü,rr-íì ri i,'ot
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l- a"-i coho-l ,,

ao,o].i l:- oÍ: a.ceL':rip,,c.eiorle r,a-1

't jf i,i.e .-1te,e..et j_Cr:r 1"j li--,t_:_:i¡¡ . ,1,r, e

i r:i al''re

fori. j ) -rl e f:'

e ¡ l'r"iíLlhis so lia Ì oÍr i'ocl;¡"r¡.,;ta Li-i ri,p,ii ort .i'::'ol

ri.ecci'' jrosec cl-or¡-l )¡ a.i:rcve 2.3(to.

ll:¡ j-s s'.]-rt¡cse(ì 2-rIi-*i] 1li--r,,'r:'ollit ¡¿11'1,-.¡'i..!'lrri:Ì..azor'Ìe ,,,jÐ-î i¡-eit

,¡iì-,i' ?..:3'ir;ì-r'-1 r-O,,.? " ."ío- ?.4*r j'-,j.r.:Í.¡,-.1:;. .: :-.

ì¡âS Ðcldecl a. sol i.r,''r, i.o,tr of åce-tr¡l -

:-::.,^-i-r-^
t)_) \; )ti)J

^ - - i -l --'Jai. I f | " i c-¡': a''.a i l e

i,,ri, t,n s ot _i L;,rr l_r: s-r-r,-i_ ['i, i, e s c_i,ut i : l
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j iii'l' A:' -'-

-f " i, s r.r.lcl i; ol¡' -i,l^,e ch Ltr.r j-rla.t j-or¡ of Ç:Õ'iiti'eI:(:Ía.l- d,iacetin

rvit.Ì-r i;hi on.-,;rJ ch.lLo.ri cje ha.s sl:roi'¡n 'r,ha.i, 'ihe i'ee"ctioi:: i s

r=¡.oi: oa-:r'f icu.l-arl J¡ cl.ean. a, vr2,:ç j.çltr of 'nrodr.r,c';s be: l'lr¡

ob-ta.in,eo," I'osslbl-e :r,eaîor1s fo::-i.;r'is l^'a.-ve bee'r :"ir¡e,ir.

? " 'itire .r'es',,lll oi ì-he i:ianses-üer-i f i eat-ì or of i:he r-iia-cei*

i n- [hi on;r'-1, c]i-lo,r"i-cie i-.::o,:lu-ct ¡',i,:<ì;i;::e ivi-iir e ì;n.l¡-L a--l-collo,l

l,ri0-i-caied. i;ha"t .l- " 2-di a.cetin i s i;he ira.j o:r' eori,r'.)onen1; of

sçie¡rrç¡ç j ¡_1, ¡ j a-cet:,n a'rd i,t'tat, _?,*chl o:r¡*l " 2,-i-.:':,oiia.t¡ed j o-l

ct iaceta.ì,e j.s a, na.jor "rr':''ocir"lct of the clrl-n,:rna-tion riea.cì.r--ofì ,

.n¡¡6pp-ûs to ,cl:eÐÐ.ì-e v-.cea, j rcius,r-on con'-pl-elles í¡'oi¡ cotr-

r¡erc j-a,-l- c. j ace t j n ¿nd :flt:o¡-.r tlre cn-l o,'-.' j-naii on p:-:oc1u-ci

v¿el=e useci- j;o col't.ii-i:llr bhe abori-e f i ircli-::: c " ',r.'h.e -resi-r-l ts ,

r¡¡h.i l e r.ìrl-u as conc--l '.rsive as tire chelrica-L evi oen.ce " iiJere

consi stent r¡i-uir the e.irove su,?r:iesii cn".

jf . ì)j - (J , ]-ì ¿,^17-':i-j.r;ç,tc "-l 
,'ç21v.1 ):ulf r i;e li¿s llee;t oïe*

,na.recl h-rr ¡*u"t, o,a oil 1.,J*1:enzl¡l j cletre.ìr1;¡ce:ro--l- ul--th t.hj-on-r'l

chl oL:icLe "

\", t'ne rion o i:-;rç\y'g-7-a¡g rì ç¡i 1ra,t i ve of /r^ca.r-C,e-ii-lo:.:;r-a(*



t: t,

l,,e;tr.-¡1 *t *bit b.i¡t'o:j åcrone h.e.s been tlteile,-r-'eCr "

5 " :i- íìLtìr.'lteJt cf unsu-cce:;sfi-l-l ar,-üennts iiave L,eer.r irlacl o

to c;.i a-'ì ze o(-l e,iz-. I "-/*'0u r;'vn.l ac-r,¡le l,o l-e;izl.l-st:cci:.i c

a.c l ci ano t o ] * c arb o;"1]'*4* l:.he,n j)¡-j, - -l *t,rj-t e.na-.1- "
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ir ilN¡iì;lr1¡i¡\itjA:il.l-f1\i:j .-iij,{,! tj¡iT Ir.i:;t,i liÛlr

-.1,. ihe l:uciea.r r å-,gne'üj-c re.sona-nce s,Lìec-ür'u"il oli ccrl¡'eÏcial

clj a-ceijn Colllcl be olltained " -tf ,oroper']--i¡ jnì.e::r::r'etecl 
,

this rrrighi. f iVe va-l-u-bl e i-nf or,rra-'bio¡i abcr:'t t¡'e i-s on'e r:i c

con-Lel:t of s6r',rns¡si a-J- diaceli n"

2" lhe synthesi-s of a- ve'rì-e t';r cf coir"nounc'ls l:el-a'ted" bo

d.j-*( \rJ*Yeozr¡l icl-eneo:1).ce::.yi)sr:--1,:1i le couLd- 'oe a'ccor:rÐ-l-ishecl

L,l)¡ sta::tin.q wi"üh i:ne concìen.sat'ì on of 9.1;;cerol tr¡ith a

suÏ¡s-üi'c u'i;eo- i:enzal d,eh.:)¡d.e "

3. '\ 
,2*\:errr-Yl j-d-enef'.lj;'cel.ol cou-l o- be obta-inec f'-¡'orl ihe
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bu-'"uyi:oJ.actone coul-d not i-,e ¡e producede furtirer i,^¡ofk irl

iliis a.rea. 'i¡il l- be necesså-ll)/. i¡r ihe prepara-uioi) of

]*ca.::box).*4*piren;¡-l-*, -blr'r.a-ilal by rli-¡cr- o,'li c-rLa tio¡i of'
/

J*', e;2.--*Ú*b'ut;t¡o--l-ac-¡one , t:i.e Lr.se cí ill'i l-iier o;rrci-iz-iri,g

ag;eitts si,ou,l d, be Cofrsicler'eci" f rl-u-te nj-trc a-cid- r,i;lirf
-oe 
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