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Bt 'V'i~'·t,t·th$lt::~aa1i!*tt't~•··ahtoitr·ant·-wasen1;,, ·~ 
i;h$ Jliim7' 0011iittt6ruffeaJiJibie0"t6'·•,~~, .. ~Ei\Jt:t~ti, •eteyiene !oxide 
-a." aubst1tutad:-',1t~i6~· ··oifctii''-.lui}ite';,provided · a :frui~tu:t:. tteid tai! 

the inwstiga~3;0)1a'Ydt\th~'6~'t'idfili·Organio .. ·chem·st~~ 

,:.13to:n;st;•cii•ltll:pe.1~o1'j/ana.-n1patric~ :(1).:;d.tf,thi,·;o,li!ssioal 

•·ldnetii:f ·.~''f-tn:';•;:ttr•ta}~~OJ.titiat'ijd';~tliu:• ·,:bf.,.'.~pe1t·<o"ont:o1 ot· 

·expe~~ta:f ,aont\t t1onii•?~f/~n6'rot,;ffciu:.f sopei!ate-''~Elet1ons eoli.14- be 

is()J.atea. ln :·the'.'iee.at'to~,-:of:i;tt~l6l$,,:onc1e-•:1ii;iiili:faque'ous'if.'.~olutton ·of 

·a Lew.ts base ,'su'C)h: '~d::,roh1oridtf .ion; . . ' . . 0 . . . 
I11 ¾O + CH~a '-'· H20 ~-,.lJ.rr + HOCit20Ha0ff. + u+ 

1 . 

ll 11-0 .+ i'iff,.~ : + w.~· ,- • •1,! - \lll).,;.c"'-~2 -

m;. HJO++ ~2.+ H20 
IV:~ H30+ QII2~ 01• 

·• BO~ + B~20H2~ 

• ·1i20 + #OOH20lI~OH + ·a+ 
_.. ~O + H~OH2~ t 

swa:!n (al hes: ·sham the:t,· in addition to the ·above ~actions• . . 

a sepeata reaotion is c:e.t)able ot ooo~ with. -~aoh ·combinati011 

of eleot:r.'OphUio efut'iiuoleophilio 're·agents, i,resen:tt ·h the reaction 

medium• Xn. additiont bis oo~ation ·ot·'reacttoxf:rates makes 

possible the extrapolation ct· the available· data ·so ')~hat·· the 

importance ot any· spaciltic ·se~· ct nucleophilio ed··•lech'Ophilie 

~agents u de~ 'the p:i-odu:cts een ·m· eV'aluatedi 

other notmriiiy hvestlaations of the 'ld.netlcs •ot: ~!I! 

.. openins·ziea;ctlcnrf'~·'·;thet:,-'Vid*1t;~ot:_:_tti:•:;(3):vmu1; mmsson·~-c,)• 
on the :reaction of ei,9:.d.des with amines, ot lloss (5) on the 
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~aotivi ties ot 'ft1'1ous epondes , towar4 ·th1osultate ion, and of -· 

J3oy4 and ·Maritf·.-(&)':'oii" 'the··;t.-eacstiV.1t1es ot,var1ous';p1i~iio:dde: ;ic>n,~ 

t0\'181ld · 'etqlen&'.- ·ua··,:p~p:,line; o::ddesi 

Weldeit, inve~s!DJi·'.tn .:tiie··'l.'1ug: ·op&~nffo:1f 'epondes ·· luiii.:.:'been estab-

:its1ia4·-':tor.·,'.1itilum"-';illlminunf~a:i-ide·•)tff)}Yhf<iro-gj':rflblor!Ia~':!,-,p4toluene• 

eul:tonio'. 'actaiV',:•wr't•mtl:liriioi~- '-'Jiia16nio?~ster.~:'.:•'~f -~ ~·0·othe~' 1ieagei1ts ·($) • 

•With thet •luc1a.ation' ·ot>.mechmitmiis ··,:if this i1e1c1 • '1lt ::f's 'suprising 

that cmlt· recently htfi:f·,S11tt1oient oi-ien.tat"ioiCdata/·beieii .obtdiled ·to pe,: .. 

mi t· even a· fragmentary Wi4el'stand.tns ot:·:tlii ,"tunda1mii'tel. .·f~ct·ora· wb.ioh 

d$t~e··:•the<dii-ecti:01f of •ring openil'lg/''iltliough-·tha-;p<>tential. of this 

fiel.4 of stu:4t··1t1 -u:' great· as: thtit• :·ot: ·the':··st\ia,i:·ot<'O:d"htation ln aro• 
mat10 ·substitution.;· ···Pe'rheiii'-tlia';-lNl'asoii•,to'i!0 'the:·:alh,r,··pr,>gres;f ·1s ·to be 

:rounc1 ·in· ,tiie ,.1dcif:ci:r: <mitho.1.,f·:toi•"mialf s:t·if ;at :,~·a ::•or ---~er:, , simile 
isomers ·anc1 ·-i1f ·thJ iiloJf'ot •Jnethotia 6t ·prepa:ration>ot· tha:\}>Uiie 1-.omara 

Without question :of~ fieanangeilieni bf ne!gliborfiig':tl'6ti1f'etteot~,-.-(9) 02:-

intemediata te>l!llation ot. the 'e.t)t>xidad.tse!f~ .-.;:1'1uruse/ot::,inf'i:inred ana17. 

e1s upon tsoma~o ·mixturas·!Jla1f -sl:umn.::ttsell":t,f "b'Ef'surp;it,:t·s1ng1.y ·appli• 

oabl~• :-thj prime• ct:la~dvantage· being· the ·,:hip ·c,ost .1ot·· ,eq)li'plri$nt' encl lack 

o't• geilei'a! ·availtibilit,'t"'·:at!'letas~'::~ aoait~mi~:Hfiist'ittitfoti~': 'l'li& ·~cent 

sttidie·s · on p$p8l'ative :·use~··,·ot:::11w.um.· at~ ,!iyaiid1ft(i:o_>· have ~o;. 

Tided an :·exo·eptionellt· 'tisetul'•:toof f~; 't1ut··pr~p'a:ratioii;'o:r-"::-pure ls_omers 

•.·. ··ot·. iihit:•tn,ett,riconciLustoii\•~1,·~unf Iatejd\$y\tiitf:iS'Nsent',. tnwstlgation •. 

,In saneral., the intomation neeaea. tor propef evaluation ot 
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't11i -~ faCt01'1f· aiteotirig '~rientation 

ot'~ o})~:nina- .,$re:\· .. ->·· 

·(1·) Stiudt'e's:·'':'i>f.:-:tho\~tfa~l°;i'ott,·sub•tttutto1t'·Ot·,'epo:z:1dea· .m -~ases 

Where', ste:H!o;-"taotora';,wi;,ietthi~·-:e1Wnatea·'-'·or·'oom.pensated. 
""t:2)-;·-~ucU~s~:;:,_ritde~·/'s1tiii1-atl\e'~Utloui<dt the etteot· ot the 

;'~~b'.-·.:cot":•t1i•'•, . .:-fi1~:-·baae·. 
,.;,,:(~);,,$tucli.est'oxf!lihtf'e1.'f~o1\ot··tmi· ,.sWength··:··ot·;·th• &~eatropb.1110 

''jpedte·s···:1n'v'o-1vij4/ii:f';i11e1'-~•c·ttmi'•:··and>:·t,,;, 
, ... ,•···(4): :'stuat,·if :o-t ·tJia;·:-a:rt1a\:~o1·,:expe~tai;:1•cona:1t1onsi· •pe.rt10u1er1:v 

::·;sol"tenf ·:~/t'ebii>~atuw·;. 
1e1dsteli·i(ii}': lias~;@;ristislt'e'ct·':tJie'i'iittfac\.·ot-'·substitution where 

stft'ic--,ttects''~i,ba<;totalljJ<abi&nt· i.if·iii'il-'"i:rf;Udiea on: ·the reaotiona 

· 'ot pai'a sul,~tttitea.\:st1'ibeu.·'.·6:t1~~-tith'•'·ll th1um· alumi!ium hydride. 

·Whexl th• pere;· . .-mibni~t was ·a· methtl group~ 'attack ot the hydride 

--.s s1f.ghtl.y'great~·'at.··-the :carbon l!Ldjacenif to ·the· 1MDBthylpheDY'l 

group•· sivitlg 1;;.;phq-l-a.-(p-matbyl~92Jyif ethenol-.·,---'When. the para 
,. ~- . 

subrii,uen;t· ·,•s·:abl.orlne,; the ··41:rGction l'>t·:aftack-waa i-evarsed 

---a.· ~ha -,~,; ptoduot -· l'-(p4thlorophellJl .. 2-phenylethanol. 

Oliss '(iat-baa shown ·thal,-_.in thi··N·acstion :of isubat1tutad 

stJJ,'8Jle o:ddeif'ld th iaoal•· pheiionde ·ami.' phenol;,· the- amount 

ot saoon4m.7-··attack tnore1:1se'li'With a para•tho~, group11 111a. 
'decreases ·with '11 Jiltieo· grotip in' 'ant··poattion :ot' the ,:1ng·. ll\J.aha 

('13)' 'b.u toun4: ca '•t11mller'·ijr49i\:ini·1·ttliiuit{·1,c;rohydn4a'.,:ftcltt~~1on ot' 

81ibst1 ttitea;'-ii:nmia tixlctes. 
Snith''and ·a:,lcf--(14): haw.: litudie'e tJie·'·reactiona-·ot hfdroohl.o~io 

and hy4rQbrond.o aoids with epoxides and found that with hydroohloric 



5 

aoid ·the Jiei'Cehtasit ot ·i,i-1nlai7 a'ttack of halogen on ep1obl.oto-

_. 1~ on- ~lcto1 - ~a,c 021 »:row.1m ¢d4a an4 oa ' .. . '.. ' ' ' ' t •. ' : . . • . • 

11i1ob~~,1.- oxide, . ._ ·wt.th ~bitamic •~d1 ep1ohloro~ sen 

100-.~~ att•ok ea·:~yctdo1 DOSCt the -S$1118··•ttoa as with~ 

ohlot'lo ecstc1,;=-
Bal~. Do:tlehoew ilttetn'bers, ,:,im4 Yendn~- (1!$) •- -in one ot 

f . . . 

t'h~ ,. 191at-.at10.!~e'.1··-oi1: ~tt ·;Gtteet ·of,,"1 .. 0ltteoldJlg l>ese 121-'• 

whtclt 1:loth 11~ .• ,.. obtt\Jned,. -~una that 1.a-e~utone 

tta•totl With -~h101'~J!i'.htbo~Gt Gd ~ell" acl~- to 

Slvt· •• "'•i lii'Ltt''Sl,.. p.-~ :atkok --ot halic1&1 .. reapeott.Tely~ 

The ·re-,•• :-.ed. m low i;,esaU8· haoiJoa«t1on ,ot le~s 

1)01:Lhg 4)~ -~ --· .'thhe "-•~ea AP$'t •·· not to. b$ O~DSj,dfted 

ot..pgt •~ct,, bu.-t _·11 ia to. ba :8SJ'.JGOttr4 that·- th•. Ol'dm,, t~ 
. ' : ,:·' 

co~• -'l.11$tJ& deU •-~- '111 41~1 dth the .Hn41Qsa ot, ad.th 
am4 Scti41 a'boftt ·that epto~chtln ed sl-10ldo~., Bl•• ·t11e · ame 

t ·_; 

oanpotdt.i@· ot 1~.v1th-hy&obromto u 1d.th·~ohl0Jt1J ao1~. 
'but tbe4e ~ta· .at'e 4ltti~ul.t ··-to '-1'0f ab;· 11. O~SOll f#, ·),aaes• 

~:i; 
IJS.•0 ·e the-~· ot :w_· ....... (lioto·A...-. att•dk.·ta .................. -.,. '·••"'"4· h01'.tM.Sao.J._ loa -- . ·• -4 u _.., ffv,..., ~- -. _.,~QI#_ 

of t1- .l)1'901eloa la slm,· Both ~stigatiou ·m ·:el.tshtt,-·;•~1a,ioua 

:bl the' •J>.ft that lt id .tmisoaeu,1, ··to·teU ·••tho~· th• shift, tt l'I 
ooou,s at -all, ,_:i• «a· ·tc, 'th• -i.U~t\Oee .. lri st~: •~ta, 
bu• ffitebsth· 'of the· -attaoJdha'· lJasei oi- '1otht 

.f4an, good •~•a?Of .1.1-··eldft·:··t~'•~•ttaok -~, 

4014 oc;n41t1ou ban been. obsenw,4, l)ft'hap•: ~• m.ost oi.a ot 
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are the·· aat_,f·ot·,:aJil·twoca:Y•c1··,Muztte·; i(l& F'~n·:~!tli~>1lirict1on ot 
i'1ns opening/o~ -~ylehli;::oxtaiJ·.:·:titlf:•~~oJ;r:. ·\~1i;'.t11e· ~senoe,· 

of 

thi -·unoata1tzi}'a/·1i,tfttoii:·•,;pte':,1,,_.,,;aeoon4arr'''s:ttiioif;l:'Iw.114:t':;su.1~0·· 
ao1a····o!'· bo'rmi';;~tt1uoii,1ae:'1-eat'al1i;~,r:·t111s·:,em.6u:nt':1~:tieaasa:':ta;:.40-,55•• 

;~t1t·,•/(l'1.l''-'folfa1f:that~·,at·:~io.J.()q:,;(1:~t~the·•:~ao·tf6n1-'ot'/•piahie>1'0•· 
·h1ar1u~w1~/~0:hloti<J''llraa:,1,gatirio•~3' ·~t·\stt'o·dn~::attao.tt;:'-\·/·At' 
100° • • -thbt.-s,.-~liit:lfease·ar to\ 4.J.'.t,,,, to.it?'th~•;1>ast·s·· ,·bt:::t11:1·iJ,, ,ea. · othet, 

· i;eactio:a.:sf ;he•:a:po~t'o·{tiii''~i.-;.1;11atr·a1tti.tii~~~e:Y,f#-;.:tem.perat~·; .... 

· 1'i1lt ·c1n1se -':aatbo%ie:se., 1:n:•.th'e·,·:~'Wit: .of• ·tliat; .1some~>wh1~h ·1s ,fornted 

iii lowest quaft-b1tti'•,.·-Hanmi,ti:i:?(-IS·l .:hti~'~ah~wnit~t'Htht1 .:-;.,,: :d~a4 

by tht ·absolute/~a;cit1'oiiJ'tatEi>t~tji1:-· ,~~~cte,a:, '~ct·,;eri*w ot; 

'·activation ia,·esB'entta)•lf'•.;;t11~<tiji:i~·""loit'.::1>otli·•i~b,ct'i:0ns.,, 
···auss ·(l9h ·'-ft·''Gttt~'.:."th,f,j'··t-eaatioi('ot·:atnen~;'.-,d,ilae::.nth "plie2101:" 

and aocU• metho:d4el<showe4,·-'thiit·· ti.:::-p11•nol11u,,,.,61v1nti;;;t11e· ·8iJl~ta 

at· w~:attac1e:at:'24l170~··tooi:.1i&t•··'.en,i::,.:-190°;:-,(l~-1-•,.,.;·e,;,11i·i2,. 
ai.:, ect:·M$C:··:respeetive:i.t~;<}.ms·.:was:.ut~r.p~tea.:ra111'::-:ev1aend.a···ta:,,• 
unimoleioulu'-.~Y:·~ng,,::,altli6tigh•:,:tt·•·'~alitivaa'.".'bii1f'.c\liat\,-t1ut<sj(tC)JJ.¢a17 

product 1,f ,ft4foi94·:·•·t,y"a~~ivattottr:~iif-· ·o'O'e,i};:tli•:' 'P~Jfun;t· 'pro~Qt~ 
tn ,•t~·'.1;11e:·::erre6t;;•ot>·so1vent';:oi1• •th•''.'seme;~,;~~atstt:OJi,.::·Cuss 

found· ths.t·(th,Et:/amoitnt•:;.ot-·1 p~~;:;,,attacfi/indH$:$'eclHlL''-ihtf 'JJ<>l~nt . · 
order·· pb.eh.ot·~•-,ia~-''<tolt1e~f'-~:,·-nt~benz~cf <'.::liiitt'.hatiQ]) '•< i$thanol'··<· 

ac'-ttil <, u~e-·'i<•.;tet~M.'aii~?· 'J;'hesi?li·~t·s\,weritilit~t·ea;\· 
_; \ ' 

1n tems·····«>t1:117aiositi.•~1,-onding::,'iJ~w~~i--:·pnen:01i;·rd•,:iijter••··'.·eha,.·t11•····,so1vent 
and epoxidth 'l'ha assumption ts that phenol ~d. wat• mtJ1' hydrogen 'bond 
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to the. ·'eP.t)xide ,--~- 'to•·\ldd u ·ilni openfiis, ,;\iJifiet' '~he alcohol.a 

8.%\4 ·etli&re. o~i•w.ttlFt~· -~pt>if4e·'·'i#~:·'t6to') ~~·1~ic'fi~s· phenol· 

p:re•~-- tf ·may:_·:M,·:ttotea''timt:r,ft~li:~ll~r11e.i>1f :thi ·~·tt~ti'ons··.ot 
nt ~b(Jtt}iene ,,..~ •·tc;1uenel't1iij\,~~•''~tl1~~oona~-;;at~ao1fj1ncl'8ases 
· ld,;t;ti "'tb.e· ,'.fl!;~~~ ·p~t,·':ot· 'the'' ,<jjl~lit'.~i'(!oY~:r::·,.~'!·~~~:rretation. 
ot these result'd.: 'tis' 'b:cU;61,1tfng::1aYmdfflb1eijbl.~'}:r!ngi~'o~~~:ln',f before·· 
••: attack' ot··tJie<'·!ncomiiig··:•g!'Oup':'lli3•'''6~~o~ii~~·;~lif tue::·itglit· ~t 
s,a1~• • ·•v.tde:uc•,f;_tJi'et ;:auah:·· :reaet1ons···mst"''b~Na~i~tliaYj»r 1>e· · 'i,r-

1t1olicul--•,•?'$rit;:••.\11ave1·::t11e·>6'&·1·'.'w\,~~1~ti•:efkect•;:~,;~sc>1 vo1ta1t1 
~aotio:ns ·evea••thougb:<-:tFooiib~edhii~enl'mif•f~·:::Spe~~ife,,: In the· 

light ot thEf kfiiitto· ~·a.ata·'oif'ae1«:'u~t~a:/l!iatlianoi~b£·s·:b:t·-'a.4~ 
-~poz:t-l-but~i-'-('2l·)i:,:,u,wcJi<1the··ktd.•~iot·",~:;0~?1ft1g··,:t•11;· depijndont 

·u:pOll .me~o1'':'CbnC$it?iat1on;,:: ttiiclli~'a7'Utim.oiec~ ··Slig . opentq seans 

,·~Git.' imp~l?,abU,-

~ne· 'Of . tht, :,Pllrl>QB'es:··ot.·;-thif-:p~rient,1brrest1sati·on-'.:'1Vtli'. tc>" 'shw 

the ~#te1:tt1f; t>f·i1Jtilveht ,'mla-'tenil)eft~·/d1f.::a/ ·'.~>b~n1ng ·"1htoh;, 11 

·Wiq11.e-1011a1>1t,~u,tcao14ej~~a~;~~~e~j~1:;:~~hiil!twa.~:•~tf1,pairtok,~· 'aria 

~pati-1ck· '(1t'haf$. shlJW,ri··tfia'1Fthe;iN•liti'oli'i'·t;t,i~&ihlti:tt1o': a,d:cl' 

w1 th etbfleliEi: '-'oii4e·;·/Jptblil:ci~fo.f•·sc11.'<gtyctc10t·t•1:a·>tb!:rcr·-':·orae;;.., 
~, '··~~S'WiledlY·';~{'.ra~_.-:w1n,:;1Mf:;ti-\J.ef~;ot·;:;:prcSj_)jlefie'::·oiide'~:· ·~se· 

data' 'eri 

-~ oax-bot·--tffcti:.thij·;:aat.at~f".:Snitb?r~tta7~le'/menttoned·· above) 

aud on.a id~'lf {quijnfiltt.;ths+abic:l'tiijtoii1itliiit·::•~~~~:1i'1f;tliet!_\ sea'ond~ 
o·~bo~·-w.t.u.•·,011w-;the.·,~~e""path'~:~,.I;o~~2~~·'\Val~ts{22l~',liav$ shovm 
thair .~:td/··oatrurJett:'fi.yiirol,-sl'a\°~~1aen~ot~'";-p~i~mf: onctcf 
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g&.V8<'6. a.extrarotitdrt,; ;pro~lene .. siic~1: •. ': co~spon~ 

to· a nE)t ~v~:t'Sft,n~;::'<::t.6-omi:~he ·~t~l'."~~-'·Qhi-tivtooct>~a>-~eun·:·'(16) 
on· :~1ng, opent,rf•,:*-£,tll''-tiieth:ino±)Unil$zi'':simil@·· eo~t'i01is, e:ttaalt at 
t11,·-:•seoond~\-.:_cir.bQii'°>{1ija.afns ·?-tQ''lnvat-s:to11.}' · :"WO~ct 1:>e· ··Et~eot~a -to 
-~a· cm1r· sligli-tily.''.fist-.',:1:1n1tf~:att~ciki~a1f:':tliei\p~·: .. oe.rb<>ii (lead.ins 

to fltetitton}\ft;;v~t'·•·at-tick:·:a~·tc;c~urs::•-at:·:,hcf·-:i1e~on~'-1c,abon• 

··'1,herotar$;, mus-tf:take'lil;e;oi with· ,tit~t:'o:if.'i.it leaff v.,17 nearlj-

total: $;nvetsionf·· 
·wmt ·a~t~tlf-tte,t·etplanatlhn'"hai<i:~im otteti'ed ·~oj obse:t'V'ed 

0;1.an:tat10:tts;1,'.sarne1,;,ot'.:VJhfcs"hY~,r-~t· •*·omp1eie' variab.c,e -with_ 
' ara11a'bie•,··wo~tlon~:: Many- oth•r ijt~pts -to explain the ·nat111'$ 

,, 

ot ,the ·reM.ts···JiAve)presente&.-:ttmibie·hypoth•saa wh;ch, ·however, 
ao ,ll.oir•go:: tar' -~btigh: ,to': 'j)~v.t.<1~(iideq1tat&·' •iuici.erstsnding of th~ 

p1Q1;Ui'$, 

'.:-,steitd'·'·en'edti~a$'.~~b~&i\-~Wa:tt~<·d~;t'lii'..majo~··'tacto~ :u. 
••1 ~su1t,i.:1,:asr :,~ic1/:;tnaeet--~st<»1it· '~··1Jnpd~.mt 'roie. judsin8 
:fiiom:Cthe lai-sfi 'p±ie'drmiinahce c>jf•pnm~~: atte;c,k··~bt·a1ned in ~st 
ent setl~i3 or,:'datitii,i"-~1'Jie'.'~riot{on''ii{ fa'. too··.,oomplex,; ·,however, to 

ba oxp1a1nea oii·'t'hi·,b~t,fiot·-'ijte$-J:<t,·taotoi-s·:itob·• fitf,ta s11ovm b7 
comparisOli ot· \he'· ·su'bstiit1itecf s·ttrene· '·fflde1f-w· ;o:t'"·,ep· ibhlorobJdrln . ' . ' . ' ' . 
gl,ciuol, mid,· propyleiuf 'o:dd,e~ ·quote4'"ebc,~,-- 'w1lt,~ sterio factors 

sb.oul.4 . be· siini~i./ · 
~pu1s101t;,'6miii11ii! :,hi the:'.-'fitff•ij1t/,t1r.,-thilies~t'i1iJ·:.1,~e.···1eMins 

to·~ :pNtei"encettorsattaok·,.,.t .. ,th.e;_:irioie\;os1t1ve .. earbon atm have 
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been prop9st,d ,as. :en ·explanation-o:ti-o:ri&1J:tiatlo~f .c-'(16) ~- --·:This 

the01'7 :wou14 · ,Pl.'edict;'tb.at.c-the·•/subatt tut!on,:6t:;WL'':t1eetrori vii thdramng 
, . : 

group a~ !n .. ep-icblo~- ;$b.otilc1··1)1'0d.udi':: S1'eM:~ :11iecond81'1·:·-~tte.ok 

than ·:tn ~i;r1~~--~x1:a.$~>,~e···rt,vehise·'.is<:touna.•·.tcf'be ··true (i4l~ 
•• ·BtUen,, bct-·.m,.tgnt-\(24)·•·ha+e·ipjoposed_. ... tJiat·· -the, -pre~ 

dominen:t· ·taoto#"in:"de~l'SDin!hg '="-o±wl~ta:b16n·· .. fs· -thi ·:; st:riength:' c,t: the 
ce19b()Jl_·tt>:,;c,~elilboncl's;,:·;-.:.-~us~•,!~j:;'ichlor0hya.rin'·•shouid''be attacked 

' 
moi"e. :at .the:-~~(te¢boni··elnofi". tliEJ>-ef~C#tron'·mt~ ·ot1• 1;he 
subst·1tuen.fi'.::i3iiou:ta:;causa:i. ~htf·seoondarf" o~bori' ·td''bo:nct·· hi.ore': tightly 

to the: ~ge11.,::, '11ntortun.a-t'e1ft .. ··:tllfif.'tbeici,'';.bt•·t tse1tr ·woild ·predict 

t.he.t· ~e s"t~el1gtheiiibg. 'Of bo11dtf··J.2f-':eptchlot-ribidt1.tt ·woula. 'leetd ·to· a . .. .=··•· ·:. 1,-. ' • ';,:", ,: 

decrease.' 1#. 'ltat• •'ot'•'attaok' dt :':li:;~, .. :Jn1ch1'•'~a /-dfil:o1'taij -·iion, :-as 

omp~ -to' ;ethfl$ne· iona.e~Ci"~•· ral'erse'.,·is•-'fotm.«·•to \b.S-. true· ll). 
•• :_, ; ' • l • ' .' , 

~l:dste?,i ·,tn r·ha:1f"i>'r01>0sfld -;,m ;:1nterestins·· counterbalsnoe ot 
thtf t-elati•9tf ·~ttents .. bf.-':bon~\s~ijngth•:an<t" ·repuls'ion ·ene~, 

-·tol10w.tng:!the: ·.H1hahelt.ood-'.:tl!eatmexit:· (25)l·. 

l3~ltftu•:_ent1/~as'·1(~6);':)ia,:&:-:prop~sea:'' .. tli~j":ro~onanc~:•:111.:the·· 

transl tion: :'.s~·ate·;_~·,,btf1tlie':,p1t1no'lpal'::?ta6toi'::-':t:n .. -aetei'lidning· ·orient.;; 

e.tion t•diif{-.: •'''J.'hi,s' la,··gmt~el;-.'1,90~~ l~ta· to·::tlie-'f·s~·,1l)i'edictioila 
. ' '. 

as ... the :bo11ct ., a-&~risth. argti.meri1f''meiit!:olled'.,.-,ab~;:- ''~¢ · wuid hav'e · the 

same •f!kne:ases. 
:It ··1VOuld· 'sEt• ··de~iftbU •t<>· ._:oona:1:taer · fi·epari\teiT .. the·· pur~1Y' 

t,leotro~atitf·~~ecftls;-ttpolf·:~e<~ili·';pro·au~cl'~bJ.r;a··~liau~e: :1n 

c'I-.-......... &· o.f ·the'1 sea1f:ot:i:suhstllut1tiif';,':asy•;;•·:ar;'·~,___.,41p' -bi• '~#'ectj• t>t 
, , , , \ . ~. . 
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·-. 

SUbati tuent· ·· {27h'.'. Jl114· •:the' '·e~C'tJf ·ot '-l'S~Oiuili~ei' iat~illzation. 
_:"'· ; . , 

ot 't1:t,e-tranat,10.n:·:,:st~tji,'. ~,.:i11a:, tiai'~~·-'.schematic:allt in FiguN 

I, ·whera· the' -~o'tb.etioalt:int•meatat~' :itas':"~h~-: _nucia~ · poai tions 

ot· the ~an•l t1<>J1 ''st'ateff ·btit::-the el~tt-onto ·oonf,igm."ati.~n ot the 

:Lu111a1 st:•tef: :(ns. •x- -·o* · separate. 
1J.1hG ·enerst··.c,t •-th• :=fit'st>:st~p bii' ··ca1.cu1atect': t~om purelt 

fitlect;t'Oatati:o 40li$1clerat1onst· M~ :that _,:tlJe· \specd~es involved 

8l'e J>Oilit c~j;ea ::ac1 'that tlie, :·a1eiectr10 · c«>nstant· · o:t'.- -the . medium 

is efteijtivo1y unity., JJ'i'om.·'tlie :-F.~tpleti'iofi.e1e·ctrostati~s (20), 

the emrsr· r.,r-~ :ohargas:·:ooiitpare4 :.to' httntte·_:separation·-is ex-

~ssed by thtt· ·produ.ot ot -the oli~gelif c11v1;a.eif,by. the distance 

, betwen theut.,· ro~ -siinpl1ficat1oii'j:·•:a -:l>i-oportionai~tt- ccinstent 

llhioh should be· used ·to co~vert to e.1>pi'bp:riiite Uidta has been 

omitted., :tf' the ·unit ·ot 'oharSo is ·take.ti la. -the _;eleetron• the 

~1t or dist_anca·:the -~st~, 'the ':~jgl~,r eX}Jl'esse.d, ·as :ic110 .. 

oaloJ!lie~ Pel" moie;- theiimmerioslf ·vt4ue df-ftbe 'oo?Uitmi.t is 331..e. 

By- this utethoa,. tha en.e~ ·b:t"·the--'t1-ansit:ton/ state configuration 

ot nuclei- '4th reference to the initial state. ·1s: 

eA ea 
.JAB 

"1er~ •·it~:•i::i_~:1;h~\l l3.!dt~~fl.:{~:,,~h,•>'.~~ii~1oli-~'Bfi~~t,i:f1Jat~&11~:,t .flD.d"ts , 

~o -~s the 'initial state distance• e1 1s the oherge on a species !• 



Figure I 

Initial State e 
A: + 8- C 

Figure 11 

Reaction Path 

Intermediate e 
A: B -C 

'As j ERYsc 

11 

Transition S tote 

[A--- 8---C]-

Epoxide Transition States 
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·ana:·w ·,:~ ''if';ociii~·eil1::.~1~"~~~fJents thcf:non.;.et~ctrc>'static 
enel'gl~ti 11:i::::t11"\~i'oa·Etas:., .. ::11:·•wb'.£itltut101i"·1·s.'·,is~a::to·::'at:rect 'oilly' 

th$ ·cluir~:.: ·oi>:ttliit ·: seat"rof (stibititutlon~ .. ,.,e13f: theit···th~f_; change: ·in 

activation •nerst upon. wbstitut-ion will bet 

Ha1i.ng '•eIWiuit1M0\•ieeiiicistatib\;to.i,tors:"ot this natU1'8 t1'0111 
the el.a_·_ ot1'0ti!c· wii.lii~,;,-,.··the:·Ns·orien\i:e.iei't~ot;·o:r··a·'su.bstituent . -·~~J . . ' 
villi· &,perict-o~ ·u.pc>n the',:·steJjU1z~t1~rtot -ch~set;hot upon the· 

eriersie• '·()f ··theP~JFM!·~-'--londiji•:t~f:Ei•:,fi~st ··e,ppi"O~tton.. The 

transltion m;ate: mat: b~ deacribEKl'!,;Ji''general· terms·.aa a hybrid ot . . . . 

-'Vlb.ere only i~t'a:re u· :,will· 'be ·-expected . tO·-''show :appffliable 
stabillzattosf'.bj--·.teans:i,ot .su.bat:i1;;~t;j,onit 

·:tn a -no-1' 'dU.iplaaemant':"ottthe·,; an2• .. ;typd:•·:·c·29) ·; st3:"U.otu:re II 

mould ha'V'e :ver,:;t1ttlt:,oo.ntriltiititon\to''~--tri1.1i'~ii1on state, 

·sinoe ·:1.t ·contailia '·lid ':b~nd,fttbJi,\cai66nito' 'elthe' ·ot thi:f st:rong 

bases Al an,r-,o:'-,•:.ehd;"'a1:nde :it<sliows ·zt-.hig1i\4•~$''·ot che1ige 
. - ... : .. ,~-

sepuat1on., :" OJ:ie"lliiit"•x~ttt~i .thcih/>that -the .-.intluenotj , ot eleatro-

static ·toi'c~s;:\dllf:!dettJl'!llilie :'tl,:e<"ettecf''pt·•a:'subatituent., end an 

--e1ectl.'0n··~1ciiist2,iif1w.bst·it\tiffll1'''sh:6ulf4'·deci'-~a•·•~-the•-irate·,ot-~aation1 



pon4s. to -a. posttif(t; value- '-o:t·,~-'::in thtt'llaimrievt· 1equati'on (isl- ud 
w1U be. termel\(a ;ttpc)stii'fEllf,-istil>stltu~nt· eft'Etct~,\,;·,:1. !, 

the :-~;:1tlieVuttadldng'.;basl'.i'deare~ea·, o~ ·:as ,the 

tiansi tioli: riate ',atstaiioei!::1ncree:se:':'4ue;-!.1;ti-:thifiti~tack-·. ot a . . . "; . .: -. 

weakett, l>asa;: equat1o#·,.'{2J,.~ld"Ypre'diat · 't'l" -aid.ft· \owed · a 
•gat1ve au'bstituent--etfeqt•;J:,osa:ffbi:y•-:•~~ t_he:';I)oinii ot' ret 
versal. .At ~he sam,i'--~irri$.('thtf·abOVEf :te.cftbrif w!li-itend. to- increase 

the contri:t,ution ot·"1t1'1lcfture::1t-, to-;tb.e· .. vansft:tmi ·:stat·e·; a1ao 

e:tt6Ct1h8-•a ,sJittt··tow~· •'·more··rieg~tive 'oj -1e·as'po~~t:tn aub• 

stituent •tract.- Iii-·the' limit ot'·sit 'Shl:•i;ype (2~')" teaat:ton, where. 

-the attac1d.ng··'b'ase:::1n :hl):no:t111t~n:tt:-c>i mu.f-a :wealcdipole as· the 

theories ~ot ·Swain· (SO)'··iou.14•-stiwsii'/both t'aators ue -operative 
to product a negatite··subatituent ·:effect~"- -As ·the data ct"o~eoted 

b.Y' Smdn clEtarlt show,- ws ls ·iJi apeamen,- with the obsei-VO<i_ :~su1ts. 

In applying -a simile ·treatment' ·tcf ring• \c;pen:tilg, 1ieactions · ot 
epoxtaes~::-1,_;,~ea6nietf'yiie'cseiis~:jo.-oonata~·•sete~~ ·:·ctumges. ·inie 

-. m»Ut,1ns. ,,~sumpt1oh ;wfJ.:t: ,:t;••,·~mt ·.'tliat:,,esonatiae:·-·stabil1zat1on 
e.t the pr~ ·carbc:di :is•nes]lbi'b:te- _·:•![IJi'e-·'eleotrostatiC'J equation 
·beuomes coniidetabq )lort ~-omplioated,- du4f to· the:···e:dded ·p2:es~ce 
ct an e.ctjaoent ~~boil -•1eh. ,:a1so·· ·stiees:, !iiilucti;\'ei,~ 'bµ.t to a 

' : .· . 

iesser ex'ti$ilt·•· the change-; tn ohiirge'·-:ptoduoea'--br ··substl tution. The 
presence of:::an -~etroplill:le 'it&~\ ·ilttaoklig 'tli& -~pottaa 01:Y'sen 
ta ~e· ertc1ent·-: (3q')'/e,nt\")3no1Jld;\'iit, incilu&eaYm thfl''eqiiatlons~ ene 
~he,-. oom.p11oaticn is the mod1:t1oation of bond distances prociuoed 
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by ·bbn~ing :tJie':·a:rtget,. tc>"the;3e:dja'.csent','Oil'bon- ·1diioh·,ban havt{'the 
_,-._. . _. I } ,•• ' •,._i'.: -~ :·i<\• .,•:• (t1.~. I, ==~~=::::,::::::~:::;=·: 1D 

1:lgu:ra· .it•· ;'·ic,liowtha' tliJi'111et1iol';siTmf:to'ill-,a1dti1at!~: or' energies 

to~ normal ·a1splao.ement ;.~iii~ttons·i"'~iii;;\~~~,,~~-41atffuoea 

a.ff- ti&.tt6otea· .-bf·, eubstitut:!:on,,: 'thtii ·)aitte~~oe· ··tJi · enerrg ba~en 

,the· two trad.dt~on··:st'ittes_,'<the :,:.~~Ieot,:ioi!it~Hiie "·c1r1vi?i$· 'toroe"· of 

orientat:l.011 w1U bE? f3~ssea b:, the equation, 

Oonid.dei'1:i1.g. th,-, ·jfgtU t_i~ian.c'e:'."ot'itiie:•;ta:iima :·involved• ~:1t ma,- be 
. . ' .,,·. . 

aeaucea that ·th•\~da?t1ctirl.i''ot··e··i',-1e·s'if.'tb.fui' th., oOfflsi>onding . ., . B . 

tem. -t~ ·• -simpB,· aliiJ>lade~n-tYr~abt~on{ 8Jia:;ithlt'·temre0-· sit'sht~ 
less,, &le to the·::_-~iEiingW\···'$ftecil·)>:f.'~the~'unb~o'ice~-,' bond ~o 'tha 

,acljacent oarl>Oni'. 'l!lie' ·:wrepulsi~• ene~iei"iof' .-·\h-·•.':attacking base 
. , .•·.•·· I, ; ·, 

an4 ·eleotrophflii·,~ageiilf eb:ouia?btf~laiiS. velt ·ie·tte 'e:ttecti ve 
~Clllpared to ·tb.e ;'.ffbond'~,en:redgt'h"·>tti~-:tlien'' toii' a ~otil~i>le beDZfl 
halide Uspiac~tf1 Ixfaadit1'01\;•':·\tii~-<$':t:re<i't-'"·:o\t·;~b.E;··.:subst1tuent ea 

metumect .in l)liengia•.-,'1n>chit'se•:;idil'ba''·1eshi1:-j11Jice:l:11e··~~t1t-, 1n-

vo:i:ret1 · ta ,tlie': alrte~~i'.-'1Ji•::~~-:bt.'t.~mr2~tlitt:·-aa::,a:c.snt', ~a:·· tarthe:r 

caboU• 'l'he net t-eSlil.t as related to ei~otrost·atie one~ies-, ·then• 
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sb.otild ·be·-'t<f'::dGcna~-·-the':~'tlia•!,·ot-':~:•:ifrecJt" '.~4 t·o shitt-

the vat u.e'. '.fil:i~i-t:t1~1-·t'6wt1~d/ia:,)liore i'.'negati ve·-· · su'btsti'tuetit :etf"eo t, 
: " . ·. ' . ' 

. ffi 'assigmnerl.~'~'o't ''itiiiiienoai·<vilu~~/:~:r'~-'an;-i&_c~$0y:to. 'tlie 
qu~t1 t~es;. tti?tlitiaa'· •aqwiti6iis' .:~e~s. ~iitgb!i,'',itu~{ous at :.;this 

time, -alth~ttgli'•'8ar\ij£n·· 'iuit~dr1]iuitff'-bi.af'b~ :hiposoct bone 

cdnsioerat:fo:nsr·ot'bor1a'•''cli'stanceli'·~4~·th• ·ciiiueges·-~a~·:~uid.•·1,e 
ava11a'bif5 ··t"rdai';~,tiil(Jcfui~iitlrili ot·. eovaJ.ent; ,·bon.~-i 

-~a· -.~sontili~Ei ::·pfcture' :;eitiid.ns' :mu~b>t'h~ ·'s:,am~,·,a• · t01t -ti:i.e haltcia 

di eplaoetneht- .. ~action.ti~ Jofi,''·''~-iii,~sonabl.7r-exffi3ct: )th·at i• au~ :ito 
the·iweakne$S '0~- the'• strained:\'.;-int{bohilst"tlie'1~.aiisitio:xf ;$tat~ will 
more nearly ~pi-o~oli the' O~bolli\mfion aliaractteri 1wbich_'will· predidt 

a greatel'' rea·aliah~/!ffii:61:t!zation"·'thtiri. fo2t' otii~' ai·sptacement ~-

actions. 
'If-:.'the e.'bdve '~onieide:i:e,ii!o1is ·-:e,f''c·omot:/ ·:then' ii~ tollowiilg: 

:pNdiotfo.tul':ma,:bef'macie::-c·om,er.n:!ng the· eti"ecrti, ot' ·s'Ubstitu.ttoil on 
etbtlene· oxidasf 

,.(·1) 'Thlt, •tmiie11~\.-" ot;,_inibstitution' ·upon>-o~en:iatioh. wri.1 ,be 

ahi'tted' tbwarct··!ij-;-,negatilve<etteot·~,';:1:,6t;li '·by, cbengii,~',·ih oieot~-. . . 

·stat1o' oonst4era:t1·ons; '.';®cf·.-1>:finc~as-Jaa·,--res~mitt~'-':•atab~1iat1on 
of· ·t~ansftibfi:'.:,-~ai;e~/: ,-'~'':opfuifng'•ot:• iitji,m¥':o::ddes· 'wi tl:l 
$0diiiin phenotati')(!Zh- •tor, •~1~;' ·:'slibwif ;u'.·•1tea'·'negative 
substituenttefteot'~:'·--attlidtt~~1{'tli$T;,~·;·,Nag6nt~~:wbuctt-be('~xpe~te.a 
to;·• eb:ow'''a~-:'~o·stftve:~':w'6stlfuen1V~eiti'ist~siti£1"-i·:<11~tta1!::~si>~c,eiiient-~ 

· c-tr- 'thit:1:efti'a~ 1:r1fr su.bstttut'iotlt:•upon· 't:h'c!,: ·:rate :a.t -:tli,f terminal 
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e~bon, 1rhere-"resonanc,e·.•'ettecta<ve·.~ract1ceJ.1y'',nU.';::·,·shou1a, 'be 

small'~ w~:'"~~ii~ii1t~\p~ei/'to'1tlifff:iiff~~tijf«s~~e"ffi·cr:··fzf,a1si>1aoe-
men.t· ~aelt.1ofill.;.,,\'Thfaj:·'-fa:ic0\~1stt\ftt'··-wttlf.,the·· ki:li~tlo.::-aat,i' ·-ntioned· 

ooncemtns iring :·oi,anlig·'i4,afitiblis''ot::,~p1olilo~~i1i°;:' ~cidol • 
ethy-lene 'oxiae;~:mia:·piitipyifini'•'6~4ef1t·;!bttif':~oni~c1Ei~s'··o,f.}:f ·base 

cat~ett ,~-;•bpentnis};,"buf ;tot:•t'Jie;:,~iotlBnsi 1dth' 'hidl!ioge:n;bal1dss, 
ep1ohloroh'td1'in 'becfo~s ·prop<>rti'olfiitEil.1··sl.6we~', as--·:compal"ea· to ethylene 

oxida1 since the·:;eleot;:oii'-'m.thtlilawiht·power ·of th• sub~stituelit de·• 

creases the :·attxia~ion:,'o:t" ·the :•oxta:e:· •to:rf'~/protonl- "'1.l'he'- ··e~eot ·upon 
the n.te of ·reaotiob'. · at ·the'· •substfttttijil?c·iri:boft ·Mti: · 'be···more 'oom;t>11-

catea I involving- both ~ioilancft' aiicf:e1~ctrosta~io ·errects·. The 
fate JJDist• at'·:-eny ··rate ·'tJliow a. lb.ore. -nei~tive subtJtitiierit ·etfoot 

'lhali tlut ·ii'attFit :tb,e-·.:~·,·cai-bon. 

·(3) •-'•inoreas~ ·;!n "thef.·bas6 ''at~· or'· <t~gd : ot the attacking 

•a.sent· should.· -aecreasa- ·thei' ·. ~esdnenoij· ett~:ll't-;· sn.a· · produce a more 
pos1t1" . su'bstituEtJit·;ef:teo1t·tiom· e1e'dtrostat1c, ooxi's1aer~t1onJi. 'bo~h 

or. t~t:is6 ~~t:big :fn·,:·theh-.••,•4f~ection~: This point has•: been 

~~nea· bt tlte .'~s$ii -e~erlittente1 .. wo~lii'' 
(4-) Aifmo~fia.-·:1n· t1ie>·rii~engtli.:ot thcr:•eieo·t~i,ili:t* ·'reagent, 

antch as :bi t.h,j ·t:ransltioii-·to aold':o•aif~,;..s!s ·· Elli0U1ct::mteat1 ..-· :inorease 
. ~- ' 

the :reaorienoa- effect bt''gi'fl.ng· :the -'t~sit!dii ·:ttate ·greater o~ 

bonium S.on .-o~act·er /·but shouicthaw· '.a··'azi.au ".',·opposite ·etfe·ot ·tram . t . t . ··, . 

eleotiostat.tcr ,,,ob.iU.der~t'~OliSf·' Wbi'ste!i~:--'ana Reiia.erson °(8l''have poiDted 

out that ·ao1d· -~a:t~e4··teactiomV's•ne~ilir'•giv~';l;,'~ater.· ·emowit ot . . . . '\ 
seco•·"•...-, a:ttaok;::, end thia'·inv~h!it"''""":t'ion ·adds· tu:Mha en~nce 1l1 thia . , . 



1'1 

(5·) TJ>.e',.:af'h·ctii~t)'sol~ht"''.W1tt:}a.fJpenif,.upo»;'i-s~rei tactors,_ 
-~e c11,1eatf1ct,'eonft.i/ ofFi:tlie)iiatttmh1hould;:;pl~\ivert ).1tt~ f · 

it ~- ·role-, .:·etilct ,t,,;if•~tetien:cea<:-1>&-tw'een-/tli,(i~ sfternata 
,rensi t10l1 states ·-c,omspond,-. .,eas~tiall~ :-to· ;intrll1ll0lecul.0er 
4itt«3rencea 'in ·clistribtitt'o:ni"tif' 0·~ge1w/\lt. '.th$/;sol"tent 'ao·ts ·., . 

ettect should be due "to ;_thfif/oharaotai-11"';, :oth~n-liseJ obs~rved-
41tterenoes, ehduI4/·be0·prijdict·t1'bl.~t·~oI11':tlio··illffeot ot·solvation 

on 1;her rEtaoting ;species,'--,;' ?:rom-'tlie· a:!t.tuse· _:•tur~t---of-':tb.e tran-
sition state-.lt ·-wow.t.:saem;probable-.·that ··solwi;lon:<shouia u$tial.1J 
be importeii.ti·:li::the ':in!ibb1l stitei' ··It·:•this:·-1s·il'Ue1 greater 

.energy ·should;b~--~quirea:. to~· reaiftton •. -~el." by:>:,the· ~asoriing ·ot 
I 

H1.nshelwood,, 'gteater 'bona''dlatancie~:,:,aliou1d --be :attiiriea:: b: the: 

tren.s1 tion state, In' ·,suclf _;a:~~ii~:,:·.~eater/ou'l;lon!~w cillaraot~ 
-m:ia less -~1eomstatt'cfi;dittil~nc,-' .. l:it:itmien·the·•~itig .. oarbons is ·to 
expected.,. -l~qdi.ng 1;,,:•thd··:prea::S.cti;on tha1i< ,-,i :iibo*: iK>lva,1~ 
solvent 'fd.11•:~a:u.~e··:a ,:more.- hesat11re,.'subjtitueht'' etrect.. A 

comparison · ot ,-e~oii.dfi-; ·<>pe1Htit::~~~vtatei ·:ana· :~the:if jiith- 'ilydrQ(;~n 

halt4es, -·el'J4 'of· 'i>ositi fl· :hal~geri:iaa.attioft'':to':·0t~t1na -,_in '.,,'.trus~ 
· ana·· -ohlorotorro.' ·presentCiKi in the· •x»erbiehtal: -·sec~ion? ~u.tct- ·'k~em .. 
to 1:>eu ou.tc:.tldJf·pwalot'ioijj, 

An l\xteiia1oxi>:1:i'f,\t1t(ft-ibr!ftf "lfis<:usar0It-t~'. r·daai1,--: ,be>maa.tf' ·tcs--,pi-e+, 

··,a;1ct'.\b'r1entattoat:tafre~~it0111'.}1ffiidi~i"t~:.:,aaa1:'i!~oliffo:t;prl:s~~~ •. :,.., 
halogen e._as.ELl~~n to Et double bond• or to .the oonsumation 0,; • . 
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nelghbo:ritis:~~p··Naoti:dn;\(9l~>>,tt:,the':;l>cis!1i"£ve'.-.h~ogan''at1dition 
occu:t-s · ·by- ·to•t±oi:',ot':i~ ,; iSpdli·1li&fit;lci'~~-bfil:t1mi• iijJif \tlia eff'.ti)iit' ot · 
strnotlii'e· ·slfolild'•~;,:i}ie\'s81il~:::~aif~:ttir:>t1ie··,\at1ctt~to:U::<#ti'li'jlirtigen/hal':tdes· 
to ·oletuts,., 1am1'·:~diJilktSttit ru:ti,tsliouia.:;itaicii:: .. ,;m:r;i ·11~~verl the 
l'84otion proc&edtl :'thr6tigh1 ·•~:-~:t1&'·z:~a16:nf¥it•:it'oii ·a:s· liii's .... bfj~n-' :jK)a~-.. 
lated •(15)·, with $Jl. intermediate suoh as lV• t~llowed by attack ot 

J'i -;, C ,/)(' ~-::: 

an anion upon· thi)s .~ies'·in>, ·re~c!fi'i'on· ;rorma~~ snal.ogo~s ttf$n epo:dde 

nns opening, o~:entat1oh :sholilct ·'b& predict·able' ·on tlitf bas:ts :,of 1ihe above 

treatJDSllt• with thi added general.:t~atimt ·thiiti.~J:u?-·haiogens· -'s11-oulc1· ab.ow a 

greater cubon1um::ii.on chuactei' then the oomspond:1.Jis oxonll¢i com.pound. 
Evi~ance t~ au.oh a cyclic io.ri consists ·o:r the- expe:rimental ob'se7.'VB.t1on 

(31) ot trans addit1oli 'in· Sliol:;:~actions• 
A -~ 'ot s1xt1.:tou ·ot the•,:1!dre· pe1'tinen1toases:·ot ring 

opening ~elictlons "Ot·'epoxii:les··• 11here structuri -~dots' are ·avail~ 

able, ·an.a. 'refisottabld·'·e~iiattoif'ot:,reaction produots'ha'f'e been 

•da (32) :·reva'.&111 :n~ pmicw.ar .oontradtotionsi \o .. ··,the above p~-· 
41c~1ons. lJi tha''csase''ot p_o'iiitire h.~~gt,Ji ::iteact1dl3.s•-'"~i;'· ~t:tl~· 

. ,..,.~ 

.evidence is availablei ·s-... ot; ·th.e oidetwork :1s 'llli:reliabie;?ana· hence 

no qstemat10•::a1acuss1on•:o:r-pfflious'work' miy::be:-z11aa.e a-t{ ;thiiftime~ 

~me ot the· '.Jlfilllabl~f·itata will ·bj,:'present--a· :1n, ·'1;he'''41scussion .,ot, the, 

experimental ~sul:~s. 



~~OR:,,~ 
OF ~At RESO'LTS 
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N- 'P.repmtiot1a -act· Auai.iaesf 

~:~::s:ri~!~~~t=· 
.i~operi1aa··,~t-"'1th~'st1· ··o'omp&una:'s-:i~!aiJ:ci':;~tfl~·fi:i·:·:s;5~fittiii-'6b'enzdate~•: ... :· 
dE)tel'iliinea,.t·· n-om:·.the:; •~~ec1'}''3i>aot¥.sf 6·t"'tii&:':::dairiffe,ima:s~' ''sutt·aole 

. -~ 

aiial.thioai'· iet11i-a,r3luivi··:bei·an'a.~fiiopaa\:iol-''eJ6Ht·pilr or·· iscS~si'. 
B• ··lU.n& 'Op~''ol-;ptdpyleii,ij.··bxtde;\,itli-·~ogen''Iial14es·t 

!h,e· JtaactiCli· Of pticipylah& '.-,oxide; -\d.tili- .;,'1,; :JiydiogeJt' :halide ·mar 
be expeo1a,d tci' ·give'·two·-lsomers'':lJi::g,ro~orif•oit' .. 'to-':the :raiie c·onstants 

to): ·;-:tns ope.uilig· at· etthe:if·•dar'bon of thtf·eponde· :tiing, as ·shown 

below: 

. .....-0'--m:r~oa ... w + BX -"3 a . 
k~ ·•~ • ®2 ... ;x:·. .(A.) 

k~ OB3.<ii • qa2 ... OR (B) 
.. X . 

·1o11ow1111·.-th~_,:4~:tvatton <gi•en." ·bt•_.;B~ti{ '(18h 't_he ·':rei:atioii;;.,· 

d8.i. * • A82:t:. 
-~•:·:':i_ .. _ 

·:.• 

·AB1 :,= _,. /j, Ba-:t:. 
:~ 

. ..a.,.....8. · A ·s' -·:I:_. i°"' .ii1,,lio. .• ti.;&'<riM'i'' • '·t· ·•·i,.,.:;&_-J·· ,··:;j;•.f··-<'''• .. ·•;•- .-,A· ·-u=I:- .-.::ii.'k , ... ,.;,.__, ·•. 
l'll"v....- 4> a-·-~··8u.v .... ¥Y,'0 ··ao11;a."t',111;i.OJlj/:,i&.i.',n: .'•:\"'1rU8-8D:1tUG,l,P1 

ot aotl 1'8.tionf ·f :tb.e .:,:tdeal : gaif ;~cm;st·mtt ~a:•!·':,the\'i.lS-solut•r •t'empe~ 
ature. A ·plot '.--ot,:•\he·~1o~ibmlo'·,:iatic>',..ot·\»ioatt:dis" ·es'Elim · ·~oip"! 

:rocal temperefile:.i~,: the' ,·raalrlion ·;or·· i::vap'&1:.·i>~:~,1~f-p1ot show.a·· 
enab1e the dete:rmlilation. of ··the ·ix(trc>pj '.aJicf.-~t'lw.py terms,' 



· pronae·a "they'':ar~t>-~lttlye:Iy'icon~iili.1f;<>w:tattlie tem;peratu:re 
1'8ftge -.plt)(y'ecf~:'.'-':'-~~_i-liai(·ueen/a~#e :-:ti>r'.-:':~~Ef. ~ao_ti'Olis. •of 

htd:i.-osm ~ori'tef,biomra.:i~•:ana.~"t·&a1a•:::~":wa1e~;,;-ana· tor· 

m. 

'hyci~oge,n >ohldri'de<'midi·i.'b'rbJd!c,.e:t1n{eibe.r';WS.:tb.ij1:ropyiene· -oxide. . ..,•. 

;'!Ble therinoc!:,ntmrlJi'Jipjf'operti·e·s,··sd)iJEii~ul.•teid' :f'roJJ1. lt:he ,1east 

squarali 'llies··;tllrougli>;the;;.'exp'erim:eiitl:ll 1,o:Lnts UL 'Figures·' Ill·. 

end lV $1"&· given· in TabU I •. -

D1tte:ren~es··in Eiit~pf entf Enthai:w :·o:t<Act1 nit:ton: . ' ;nftf~i~~~r1}' ;,:.:~~~!=if< ,;\'; :~~sf::~,5~ol· 11-~ ... :~,~ol 
Br ::tt::./ ·.0-.'10· --0-85 . 

··1 'fl:,. ,. ·-0;'32·· ··,..f.ia ,..-. 
01. Ethe~· .. 2.a -1.54 ar·, •• -.2~0 •l.56 f-

<>•· ·.:·Th•• Ettect 'of--:iteactio'if Uotid!tioiiial 

•'J.'hij wact:1.ona': ·or- :pliOpyl'elie · oxtde'' wtth· ·aoUuzif ·-b'rom:lde'· ·1n •im 

aoe:te.t.,..aoetic -aolcl butte:dl withtei'!Jiioniim(:bromlde ·,in an· ·mmnoriium• 

atiim.Onie· wtta:,· ~ct 'wi'th · maj,.eiiciunFbrolliid6''' 'etliara\e ·to··.g1ve m1x.;. 

tures ot· ·bromoliyarinES lmvt ··,\)eeJi·'iflt'udiedf ••:;IJ.']uf :J:iiitib'· o:t' •isomers is 
indicfotf;id . µi, .. ;the'Yootunui!l'm·aa.~a ;,._,,:;1~::,;rti'&le ·. tt;--··wb.ue,: the -co1'1'9s• 

pQnding ·;r.atio\·toif '.the'! ,i~aotibiil:w!tb.<~ 1ind&:ifthf s• -'.OOlidi't10JlS · 

ia ·g.1. ven·:-·to:r:':re:te~no·•:•·;"t :Tlii:cr;· aa't'a:tlie1s·?beei~--r1nt~ri,oiatedi-·•between':. 
temperatures ,by means,. ot ~es .llI· and IV. 
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Figure 111 

Van't Hoff .Plot, Pro·pylene Oxide + HX, Aque9us 
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Figure IV 

Van' t H off P Io t, P r op y I e n e Ox id e + H X, E t her 
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ftOata:J.ybt.", JIBt 

so<U.um. l3l'Om1ae 
.Ammonium. Jhsom.141 
Kegnesium. Brolilda'. 

atherate' 

TABLI IX 
·'.fhe ltteiot·ot Oatalysj,cu 

95/5 
77721,: 

.. ;84/l$'t 

(A)/(B), JiBie· 

·vs/25 
'14/26 

•.83/17.'I 

~· ma, be· seen :from tu· Table• ·enmo:nium: ·and ~esium 

bJ!'Qmides si•e ~t' the same ·com,posttioii ·ot· · i~biners as the 

OOJ'rEJSPOiiding ·•ac'tiou with BB:l!tr while :sodium bromide gives 

a mdked shift t~ ·greatel'''P~ att,aok:_,;_ 

1>, Addition ·ot·'Poil'tt1·v1fllalogeil'IJal.ts'it~ 1 .. Propenef1 · 

The addition 'ot positive ·ha16gl!n ·saits of·3,5~n1:tJ.10banzoio , . . 
acdd to 1--propene by the ~otiont .. . .', . · ..... :• 

<»:sea=~-¾ Ag(OmB) + la ...... (llt2. X; ~x911 - CHaODIB +-At,'t. 
o:mm 

llhe..,,.. X "s-· ..,.,.; .. .......a •• ·, t;-:~ .... ~- o• ;,-o~ and ·toms): iil··3 5•41n1t---...... ,_ .., . ~"•·~, ~. ,.. .a. t . . . f ,._ 

dttermin$d•· A-ti art· tee --t·am.pe.:r.-atttres ,·ron.1,.-1'the :-.1 ... 11e1o~iaoprow1 
ester•• (Oh •a obtlliea. Aif<ice·'temptra~ •. ;m-th Bromine, 

&l)P,.-OximateJt 107' _o1t the ·ta~f fl>) twas· obtainid 1n •the1' 

solution. 25~· 1n chle>rototim. sollition. : No p~o:d.a.a etteot •• 

observed. 



~~Olf IIX 

~a:nJSSION OJ ~At ·BESDLTS 



.2.6 

.A.,. ,::~p~ttohsf 

·-;lie -~~att<ni$.\t>f'.'the· -~~~~~~~:;~~,,,:;1>r~~:dna 

-•·'1"'1.l:i.uat1f,ittnrl.tnµm:•':~~diM~eciuQt,3::(>ii' i~f'::_;appropri•a.te · ·.carbc>nyl 

,ijoJljpo~•;tr•&e.tlio&t·_'i>tentius~,-~•sc~l>'ea••::1.n·':the:--.11.teiiature· 

fwt: •-~ogou' -~parat~'o~,•:l:u!Jt' bien-':·::t~•::1tc><;t,~ ,· sal1stactor., .• 
- · p,;el>f¢atto.ri;:-~t:;;·l~h1Q,:0~$!"prop$iol/:·b:f}tJ.ie' ·;method·;· ot=-•:Dewael 

( 33) · · '.?Hi toitnd t~· •:1>e;:• 'Blf.ilatact'.oir;,itaJ:th~tJ:gllt'1~pbrtf1Jc1-, yields 

: ,c~~:.:n;<>t:-' 1?at.4.uplicat&a:i:-- ·'iJ!uf-»i,i;e.ifafa'M:011;i:Qt·';1;:;.1>tonib~2-propanol 

by • ·'s1mU~·!,~~e'dttcif'was•:~to1md/:to'.::•j11a:•:~· 'y.telds ot, a 

produ<it: '1111iioli:•;was ··•·~'aN -:t<Oiitiuilnt;:,~~i'''iriiatt'&tt.omt -ot .the 
1$Qblel.9io 2.i.bw~~l.;J>toifano:t,r :'.,. ~: ·~•·•,:lldi;i•ta: >step'.-'tn-·,tJie .a:aa1t1on 
of ·a: ·,0~4.- ,tcr:.•• ··'doilble,:b&ncl' ·i~f•;tha1 ·:f6:z.lmtiti'ob/::()iL.t i Carbolli:wn 

ton• aa '1.lf :gen•~:au.t:-:~~a.t(:2?l,i;:<>,Ji1'.''$«i11F:'e~t ··that the 

ocbonium.1.oii.:ctormect :h, thta·':.·c•se-'·'.intghf'.~e:~ante-:. t(r ·1r oY(ilic 

b·. ---.-.t~1 ... :·.t.:;..1'oi .• , .. . .-,,,,;·,, -;.@) . J:~~ .,.,....,,.,i, r·.,-',. ·:- ' ·. . . Q b 
'·• :-:.•-muir'tti>,i,t"t!A'i..· , . .-.... >tt..;:.., .... -:-,,·:. rm'·•, ·.i.•-~-.... 'm·' • ,-;-: ."..r~~~· . . ~,~.;,~.,.-':Q-.1;',;:, ' : ·~"'Ml-!5,\,,:~·•,,··. 2,.: 

~om-:•1ibJ..cH'-'f'i':'~:i:t$~to~::sfsonjrsi~~ci::!-_'b'i'11~teac~:i:amce;>th~·,cyol1o: 
•1on· DJS1''·qpa-i:·ili.·:\ei'tlieiit·.ot·'"':imo::'tii~a1Jttoti~(i::,;ute~t;1<re1,~:,:the -·satll8 

:QYC1ic'','1on:::iJilg1tt':\1,61_tff'Ociuo:eid\\ffi/ii1iif·'~l.1stii~-'•ottthe··:~te est9l', 

,,mic;,h is i11f:1'i:Lt&•Ut!titfi.f·li•:-.th~ _:~eai)'tib'ilt{:1n\"1d.cb/ b'aset: 'a tieigb.boring 

··sroup:·.-e1rt,lot~;/f~t-'±ift:u-vo1wu:i,,,.,~,:f-; 
Th$ ~»~~1ot1·-'~f;'.,\li:tf 1i"od~fi•;:by'i'~):0,1ffgA"''itthJthi, ·00rrespond-

bromo11t~~d:1,;tai;'iftSfi~~$ff :1iht~i~1iohe'iMs1i~!--e'i'.peofl'-·~!•n~shbot-1Dg 
group etteot,. but none ®CUl's., since thet·l)1'0duots obtained f:rl'9 
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1BOm$M~elly P~-• 
:p~~$.0$1' ~01)$~~·es,;ot·;t11e:~•uoitoli~8':iarilJ:; in ·satie~ 

:ta~o,..,, ~f)ment wtth>vait•a=i~oitt~a.·:,:bl;("~:,'ltt~r,atw..·, e:z:dept 

th~ ~s1,.~a;>pt-opei1i1iiai1.n1,ort~:itJ?:0ay:tiifiaic1?w.aa1e·· ·,(34)'· 

tor ~0~~1;;..pr0i,~01~?, li~ii~4'; -b1:iohi:or1:nattoil · ot · ,prop:v1 

-triohlo:coac·~tdie'~:•:,\;~;•sf&iµ::?J1'6:oeM!:-eiJ;·<>tc:•,tlm·'b2l'omobydr1ns 
ve in ag19eemen1; 1fitli the·:::tiai!tEt~- eritoun.1fo(4ata:·ava11ahl&~-

ad the boil~ $)01nta ot·'tb.eti'oao~di'ins -81'El tt·~ement· with 

that tow:td bt lifatkownikott •(35} tot :tiie ·product of,: the ·Naotion 

_Qt ~wlene :onde''titli''h#cb.-iod~o ·aota.._ 
'1l'he l'D&lting'points ot 1;liij · ohlt;JioJiichfn:••.·3.s~1ntti-obenzoateB 

.a:ue- '.~ good -asreemelit'·,nth·:tnbse·•110~eci ·bf Raimona: (36h 
-~ J1U:1l.t1llg· poµit·-':ot~;J.~b~~istiprt>~•:5•5~1 trobanzoate 

•.,. . 

tound. .hoN :t~' hlghet"··,thu· tlia1f -portect':bt 'ilt~· 13echtle 

(37) o» llwrton:,'.tUlil'--Bostwiok!·lsalti:' '.The 'woiit :tiepo~ea: :bi this 
thesis 'htuf ·'-1i<Wm 1:tb.'it',;p±,ep~a~ibn::i)y\~~•: .. J1i9th0¢'·,ttsed b,- -e1 the:i,t, 

ot thes&· live11t·1gatlona. ·:shoulc1t1ea4_:'to ·a·~: of' isomers• 
and -the ·qua1;1t~t!-rd;o1>11eiwvattmi'h:aa·~,~eiCmat1e ·'br:'t~s au.thoJ!i 

that •~ti.on:, ot'iaa:rit':bif':recr7st~zat1m1 hont heptane 

is ·verr aliGhti 
l3. ~es,:'..,· 

11 · ~1a·· uot- ,·app~t-;'lth7· ·tne·· :so1ui>i11tt·~J116thddtJ:-:·ot ~at• 
--.1011: -•n.;•:tnfiil1;i aafea~-,~ast~«·•:t'o~tavi;1"mo~:;'iHc1s6•::"du11fs. 
Possi~ ex;pl:iUlations might be the ,Pl'esence ot Ytri71ng amounta 



otza:~ 'e>r''ester:!tl~aiiou.-:-ot' thifbe:rizo:to ~aid 

lit •"th•· hnOhi~uij·•:.\)A~!;.;~\i-•ti'~~:ibJii\li~c'e~ii:te<1i!·•~~·:m~ 
tea.1tnts··~,~hen,,,thl~',:)re;p!a.::ii&1a•dn'.ciJ~·'.·:~et!ib:ti.V~a·~t110a..· .• 

de,velopeci~· 
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-~'icf)l ::atlrl;'ll.'li~oa-;t)j';,fit;,•:bijijt1'·'e;''.P'fo~·iJnetliod :.,1:f ·no 

mee.?ls Qf estti1ie.ti!is\tiii:f: i>tb!-i'W ,'-at:tlll1·· rrai:itlonif '-J.,f ''Obtain.ea.-, . . ,.'. . •. . . . . . . 

Qonsider~·:the•'J)1:o~~'ciij'Sa<ot:-:the·,,'boiliiig1•poi!l'.-te ,'ct··the' itl:0mer1ti 

·ha,to~biits.'jt :tt·•:'.J;:ac.~ldlblJf/~,.,:aii1k6dl<~eiient'.i·as' wa~· 

obsem.ta .. was· bbt·&aa.t 1\AgainJ "thij'· i>-a~a:tti:'e· ts'tmf l'.110i'e tedious . . , •r: .- . ·. , - . ··- ... . . 

t.~,- ·th$ :iht,ta:rea::~tl).oclf'i,' 

q~ =·-•• .:naaot:tott',l3etwea''~dffleu'i~~~•;~:~gan-•ttil1ae,..i·· 
is ,it«ixrtite1tfi;,poin+.«·::iou:ff:{l.8)l'r::urite'pa-·='the:.·'e11titc,pietf ot-' act1 vat1cm 
•s•ttmy.r·tiw~aaiiie •·tdjf1twc,·,'iieaotlon:a.,,;\cf•be''·~OD1p8149d• it is 

11()~- -et;t-1<$1.ly ,c,o~eo1f1,tO'·b~~Yt;be1/enthalwi>'aiftertlilCGi ,or rate 
·dit.teenctatt ·~;'.,~•;:;1otr:elG6'.\~?iicf ·tildtorsiP·)'~I'hi{'aitteJ!Gnaes ob-

·semt:· :hffl·i~'1:bh~~i·:,•fli•~"'•'@°:,;sme'W'.,a1f'ihblfri1:aiteir~l>t:'.hiuf ;:es suitable 

tuaa, ·t,t>''lf ·=oomp~a-•' ··,to1-'>::t.aotio11rr;.~h ·aa·,;1>~·;;-lit.~on m:: •sub-

ft.1tut~ ,,~1mj$'~ ·.'111~1.ii!stot•;.ijtib'l!ttii\itid 1'Einzf1'i:ha11de(i· ·alld 

··~enzo~t«f'°l~'tie~:,,,:'aiidi~tfie:r~~~,.,.,,~~~;·hai;tis~f:po~tect·out that 

·TtU'ta~ton1f'of.•;ent~»1'·n~1i':~tluiipt:or: ·:ao·t1ve.t1on ~··:sma.U-.; 1:t 
exiriihg;·\~'·:,n•~:1-;i.In'·l!ght>..Qf:':·tii.e·a,f'·csofuif~t•tionsi·\tt·.:1a hard to 

1-atidliaUi;$::th,if~tuiieii:''t01mA'i'to)f~•=·entliillH ·ua ·-&ntro1>y ot 
acsti'V'l;ltioni'\'.$.1.tliauglt!,_:j,t:s~tatli''ba:•11iJigm':tlihf;;,tli•1~ll:aJige·a'•:,m~these 
terms· .al'IJ \ioulcl- be expected on the basis ot ster1o consideitations . : . ' 



A1i-d the tb.eod· ticttencea. :here.r·· 

·•$.)11 •·••oase,:':tlii':~wtf6iit'A&i.ft~raiti'e1;~tountO!i:s:•l1eg~t1w· •.. 
·!hat. 1s, lt tlm ~thilpf~tE,iui?WU~":'tieglfgibl'et·:thei-e 'WOul.d be 

m.ore· attabk lit the ·sjoon~'.·iaN>Oli':l:hat ':aJ:·tlie -~. One 

possi'bl.$ e:q>;teatttili ·ot ·:thlsf·ldiidli'/~stoa· ,.,,,,.. · nr. w i'.. :t •.. 
~11s1bger~;_ ts"tliet''i;.;·at:'akti::tncmtan,r•,'-'gilo~-•;il:wroaohea- one 
carbon •atam~,>th.e -ox1">~sen:·)1s ''i:ao~·,~c1<>'seir to -th~· •otlie~ 
side ot 1ihtt, ~,_. arid_;~htlpn !i$ets1:'w:1tbf:.greate~· ·hlidi-ar1ce 
1;h.an.. ltt eno·ouut~redi'bf i:it- tr<w,1f·!~h;t~li-~1·tr 'liai.tc1,••.-ton ·approac~ing 
t~ ttmud:t1on•:ataJe:-aiiitanctf''bfrthe ·.-otirbon°•·•ti::rua ,'it're-versett· 
.at42.':iO···e:tfe<$t'';tnfght'be'''IU:ficiehtl,-'•,ftie•~'io':.iiroduae the .negative 

entrop:r atrte~4•s ·to'un.cf'·lie~fi':,::~iiii'•·oelitainlf :wou1a·--1,e· negll ... 

siblEf ~r tM •·aftacidnet'basEi''·•~"'ot-' ·muolt '·1~~: size. Another 

pOtslbt._ ·ex;pl.m1atlcm ·idglit, be':,fottna·-:jjf ~tuai 'dii't@en.de°E1 in 

htat c«oacd,t'iia: ot·'iib~tionel.::-'lwftla• fili'· men:tft:melf 1Jr Hatmiettii 

·Jit both·,M•ou':arut:,ether ·e~ejiiments.--tb6':•,nt~ow'··41tte•ce 
beQomes -.,re ,JleaiJ.r'·postt:iita'•'lit''p:rbgres~lilg. f~:-:;clil.dMdfi•'-'to b~om14e 

l~· loc1ide);;·:.:•1'hii¥•,:l(i\the:\:;f)~teii1::~Sillt?.of:::h;:d~ts'titg\tlii; ·81219 of 
tlie ii,b.tlliing '·ta-011p'fi:1'iifch'•iWfiiiieel' •inti~•tisbi:gtt' greatf)r· · ste'l'tc 
hbc1t'anca.}''·?n' ethef,: '•'tJi•· ,-:&Jiiiiiopt'. llttijiefuif>'~·if 't~1·m6ri ·--iesative 
than ,.teif/\t.rhia'·o:oui:cr::'cd?ilie!iabt1<1:1J}awr:,t~ li1~tioi''ana an 
!norease· .·fit ·tiu, :'s1~e;•10:t :•thet'' 'hatfa~flloni<iii; iie:tt1it'~;-,·:a1tl'loui]ii t mat 
be ''.ctu•··:~the~!~-t'd"::w~teteris~i~;~au~e::r~,:~"idakEie·:'\th,-:'~Hti'opi·'·Mtremoa 
n~$t1Te .in eaob. case. 
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···9!.u~X:$l:i:b~py-1;~ _-;~: ·'.ea~•;•t.h1~d.s··:e1:so:·::ftegative., which 

hdibatt)s.'::a--··tilvbi-1~g;;,~~,);xij,-{i,attEidk~:::~~.,j\:1;han···~Jie reverse·· 
-,whi~}f:il(t··'ti,iti:·:·o'.f"i'Eilit.~l>t.ii):/~,:ir~t~ri:;f1f·~,f';~~~~ tliat·'-·tliere 

·1•·-·an•ina;.ae~se-·:!h:~the.::~tt1:ai._\:~:tatli£1fett~c~~-~-.:.P~o~ssriis 
·tra:-Chl;ot-l'cl~i>t,~('b~omtde::=littr{<>dite~:;;•:~:.~~{isftlie•'o;rdar -ot in-

.. ,. creatdlls: ~is61·,·,~ngtlt~\~/e:.t.iJieiuiufea}W'-'~::~in\~·orreia.t1on 
:(2)-,:;',an4-.:'the·\·~~ji·:t~\·tli1,1J•.- --'~sonenca 

stib~luati'~'•:o~~~ti:t;o~~itEJ;'.;c~i-ge';',riciJacent'.·:to ;.tli~-~'inetli1i 
' .,!1:-/ ., 

-· srb12;P.>b)'·::tl:iG~t~uoiiJ.·t1g::•1-v-•··pmtousi,; ,,.,tii,.~ther,"·th• ditterenoti 

-~tween;·•~Ori:(le''.;tmd;;::b~ae:.-tsweU:.';.iitldh. ·~~niiti:L"''eJ,'l"oi, 
.i th<>uah bo~/ji<>i1S:\~e;te~:,:etteQt, ,:thau ·,~,.te:r., Thia. ·1s· tlie 

3-'eauJ:\r l®dioted: 1:>xi,· -the·,:J>as4s' ·,dt'~ec,nmice"·eliergies and ·sol• 

·vatic1t •ei'gitlis ::pres®tet\-:·,tn aect1.¢i' ~i-
,~-'·iiX.P~te,t· .. ~,mjt'1on/lliat'·/~¥r:ora:er·•ot:j,~· · 

· athac,k' J.ncrease$:'·.-bl: l)~dgJ:iessJ.Jig; -~, ·clil~~4e ·'tt,:···lodi<1•· .migb.t 

bo ·e:x.pc,g~et.:tij!'~.:~~sene~V'.:,'.~t''•:#;-:;u/·~$~~---•t4t.]i'•'.-t;he- obseJ.1-

ititlOli :cot"·Reipe:tt21,·_,·11o:wilioe·,:•:ne~berii.-d·'van~\f~rf ·(l5} 

bl the :•ttction·o···<>t··112~1>0l1'bu'.talle:~,,-a114 is·;~t.lie -~alilt ~ioted 

sen~·;~ ~i- ··thiori'·· stve11f 
·'.rhe•i.:t>bse.ntit1b1r·tii•t:l:i( sti'6~••.•,a6i~~tirig'- •a01-v81,>--h. ·:uic. 

•.;'.•at~ ~1es·~·:•r'~ilt~# .. iEllitoxiitt'::iot;1i•o'oill~'1~_~citi'.!~eiJ:w1th 
th.,·•-'t~ains· 10~\-~s<l:t2r:1th '.-:$.Ji,•i~:~iotto~:;'.ot''.'.'~t~fuj ~-i)Xi.d& · w1 th· 

·phuoiato- 1oni.-;~·;'~~1nJ~:::,••·-1t-eait6riabl.f l>i··"ilpp6sea'~'t·o'·lie';generai; 
·at· -l&as~ ·Where !ithlf sei:io~ :-:proau<>t/is ·· tliaii'·p~tcted .tr~in. · naonan.ce 

oonsideratiollihi 
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l)_, ,,,~ Ett.,~t· ~t-iiaU:a.e :,Sldt~·,.,on" thtf:fflhg'·Ope$iilng'•~:t ~opylene 

O:d.4ijt 

i·,:80d!Ull1'·1>rtithia~f';t·s:'·~'touna~~'.tef:_·g1vs•:-'.to:H.'~~t~'~tiir~:.:e:tt~C;k·;_ 
tit Ue -·r.1ng.• opilii'it%' :i()t•'·»rol?1i~~:~~x:t:~~, :~1t~\ 1,.ycti16setl~· i>ttoiiii.a~· 
UJ).ll@···s1mu.~--•ijoiat1.f~Iot1s'J,':'.'(·~!.,tlitl''t1teo~'{r;if::_,~s·6ntffi~E,;-.ate.bi• 

l:lzat1:0Ji,::,.tJi!e·''fiJ\:to~:nij-\~i.i;i~dt~d.'f:isfii~if>tii(f'''ao"£a:_'ca.tai#ed ···~-
~ao~on 1sn:6utar·i1ave"tt&t;s:teatei';,oa15&iftum·iton?cfilirtioter' than.:._ 

the· !t!u~c~t~>ii'·tliif'~'bije,i"O~\·'o:t-1aoj::C1,\oatal1li1fi·\-tt-:.1s''hterest1r1g 
to·• :ri()te':. tb'.at (~estufu:-::anat·•¢llum:-,bfbm1<ilss\' itive· ·:*ijcnicmt 
-no sli!~ d~•'·tli:t~·.,nat~;-:~rDcm?t11$··.~i'ee'.~~_;to~t1'0~:\;ot'mso1ubio 
complexes··:~~~:~esiunF't>~dirltae+,fmer~~~{--aiici;t~,iEt:t~o·trmi:.i 
doho2fJii61~lile'l;;;1ti'_S&em$ ~~fiooiillhltf;taDmppbs~i(iha-t'.:a ,:.simila:r.-' 
·{,oo:ra~tidtf ~oec~i,'~ 1aH,'':::iftth:1it1tti:·;;~esl\mi'',ijtt$ct1veli.,· 'acting 

'.,&Ji' '~··a~id:•~:-~f'-1£t,Vi.tb6hiuiu~~:·1diif,;:~,:Wat~~-'mlij:·•:p1~::;·:a:.:,::~,rilfi~---1:01e. 

·:a{ll(je--:,~-ulrl1•::-(5{)°yJtf!i:<slio,ilf ths.itf-'.ttu,':·'~ing1•&penibg Of ~pondej-

·-'is· ,.t idf .. ~alielfel·'.:'~d£4!.r~:~taly~r~. 

:a~ ·tJ.1h,. Ad~it:021 .ot(l?cfstt:f}te''tralo~ C·Se1tiJ,:t '-3.e~huutrob$nZbiO 

, .Mf4 ·to -l..,P:t'oi>antl 

•Jj -~a-liistm'-~- that, 'U-''cont~st\tcVth,~ld~a'.i()tHalpoi'in'· 
4\;t.:al ·, ·' ''thd aadi'ti:(dli: :~:t';posii:i.i'e i hal'ogeri ''sa11Ui''··of~· s: ·:5(;.,Hriltrobenzoit . • :f· ' ' . . . . . . •. . . . ' ' . ' .t· . ; , 

at,to. -to -~py1(iJ•·;·imd~:~-t,oma'/co»a11:tons~=s1w~,.~st1:r·,·~11a··~ott 
~duot t:·: but a;- .:-mill' .,-imt -o:t ~'the',:·.~t~-ict~'coiiipound~;,:/·iff :the .reaction 

aottta1J.r· 1>1'0e.~ttas.:tlitbusn -,·•~tii,im*\ton·• -~oe,if;id.t1t·epo:dde -~1ns-
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~t:ba~· ··b7 ;th6' .. ,:fiiLtomiu~f~lhf&,i~~'.'.1~iJ1t•:.:fuis.:·t>es1f'vet-1t1ea~ .'·' .. 

No;·_pet,,~ae•:·etteo1f:ru':1>bs~~"•~'.:tii•<·;l.4ieaction··waa .c~rted 

out 1n ·a ::telatl,;eiy·Xion~~ole'i:solventY'(ohlo~to,im)' 1n::·ithe :presencQ 

ot d!,t,~rizcyl: p~ojl.de.f<''ffl!'.jf•aoe:a tcrtf:jli~t1t,' ,hU.;:iionoiU:sion that 

no ~a.teat·· wa:ct1ott <so'11ct ··oocu;f:1nr=thii ststClll} ,but. :'ff01ild. sugges1J 

thtlt it--~ if'ot"'"Q:ril~ridi.--tlt>'ba· apt,~oiableitUid ,a.oos not account 
toti .:the ,~• ·p)'.i()a.uct :obtaJ.n~ ~:rei 
,.,. m.scellanecnta,'-Obse~~·tit'tons·a 

•· :~~tlt.tif''.·'of-' :1i24lonio;r.o~pane: :'o'bae'i-v'ea,:: -:ts· 1n·; esre·e• 
JllltiiJ··wtth/1Jli.,t•tina.riigs ,,=~r\Fet~nk~tohenko :ena,· <>potsld:t < 39 l 
autt 4t · J.tOk~tt. ·Gariieiaf,.ucl ·'tuoa,r"(-:totd,, 

· ~u.dtfQii:·:oi••:i»1ijhto,;o~li;JtJ1glit' j,$rliaps ··attord '8 
...;,..,.s ... ¥!i ... hle, .~ ·~:tne•tcfmethti,V'ot:· c,'&ta1nsng:1~0~2-""~Penoi - ~- ·~ . . . . -~ ' 
6l:Ldt it Sdt' ~tl'."iw!:it•:lfet1.4tilig' 'tlie.· '~emtt:tf:ls:o~t017 chloro• 

acetone,. ··c:ifiie.,\waotto~ iiboul'.4'':prodair·:;i.hte:resting•: lntomiation.. 0021. .. 

o~1!11ng ·th, ·,,"1~ttve~· 11eaetln~::o1•:.wos6n:s ;~ana>epc;,:na.es :.to· ·.11 thium 

al:ti.minura·:~cie'••·::~~ ... ~':!#,~~,cot>,'he,.~a~fti~n~ 



•T?mr tr : .. 
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Aw·. ~~~t1oii Qt· ~:_::Hilopziepano1· ·::tsOilieraf 
·14ciuh~~~2;.;.i#i§'RfuiblY~;;~~t~)1i?~)~~~~±4ffe:01ian6t'~s::,illIJ•·~., l'-'bromo• 

• ,•.. • . : ?'. ' ' '. . • • • . . 

a-w~~q1•,'.~;t;tt.)'j".eiil·'··~~~~1~J##Ren~l':•:•<;(lVl· were ·prepared.·:by 

uwunr:~·it.1c1rtaif;,~~•f~t61'f:ot 7:ijliibi'o·acieto~~,; chloro"'" 
~p1·0~1· ·:ChloM'cte'f b~acetofuJ,·:•1m4·r·:t,:iomoi>i'oPionyl ·bromid~-• 

:~~:1t:~:~~;~:~:$r:·:t~, 
s.& mol~s .,:2~_.,.J.,.. 44% 

:~ -~ei,a1at1011•·'c,l·;·l:f "by'1'.tlittfmtbii~-·'hai{;be~rt: ~fiou4Y° ·a.escribeil 

·1>1 •JJ.iltett• ~,~t·linl<Wdie' '·':flCU.1 ·l'h& :•oiiloioacatone atid 

b~~p:t.0~1-'brami4El'1~•,::c~~i~ '·pi-oductfi•• .Chloropropionrl 

chlO#ide ··wai: 01;;t;~e-:i''·ttdd:''.t~·.tao:i'tt?bf'=":reaction···with ·,thi<>l'lY"l. 

ohlor:ia.e.r.-- -~,i-~oacet~rohlf usea,1•s"Jtbi.1 a~a.~-"~ciuct ··boUinS 

a~ ~50 -~t ·l.9"'lmh'i _,, ~escM1'1ltct''in'10rgm{<fSjnth,es1s (40).. 

Each 1~-•·· ~:t-ift11i~·:•,~/tha.,,a~~~filit1on. or· Ph1sio~ 
Jll,'Ol)ertios', ·:~4· ·1,t:··'is'' ,~he' bo:Uing=;pomt••:'roimd·· :on·-re(list~llatle>n 

··tiiat.•·::-~--~t>o~~i1>li,/tlie·i~~i,ibit.:; 
•··'l'h•'.',re,di.iat'tm··:~~,-~~r,a•-;~u~:i;u~\tJiifi,.toUow.tnt: •~w;: 

4 ~i~e~·-qti~tlty':of t:tfthliilit'·i1.Ulxihitiii1:'~ar1dci:.1ntlt . ple.c.ea. ~. 
·• -t~•~tt;,,~ask"',1tt~::-~tb'·:a'·mecliintci~/·t1t'~~:.-.en 

.. :-,tt$c1en,.· i,,tiui;: -·c·oxiaense~;,J•a? ,,,aatt£6ii>timn~' :ext•~~-
nEt~lr to •·tl>.i!;.~~tlliar:o~.i-thli ~;'ffls"Iti'i:'Nntr ·m11n l;,'teiiaf 'ot e~h~ 
·per· ~--· ofi':*~41f:~~:·-it.aea51t~':~ui~·~aa1~1~\~e:1;: 
·',i!he solution ns '"t1uxe.c1' 'lOl! •t 1eaet an. hod and then cool~d· 



!'able Ill 
--:ti 

Preparation Q~. Relo~ ·:t,y- Litb!r~ A'l.nm:inum: 'ilydric1a Reduction 
7>-'. st1<-:e:~t.:--···}.'%·F 'Yi,=•/1-'i ·,:::;::?:::'i.,:~',~~:lif!;t,'}~?::'·:f:t-i\~'' \> f:··'~t ,u-> 

CompOund 
ileducecl,' 

Koles 1101-'~ L1 :4:tHf Froduo~ -1i~4. BoUing P01nt.. ?,ressure 
·. -, . .,_ .. _ ': ~- .,. ·--.~ -~: 

-Ch1Qroac~011Et 3.6 1.28 
,•··,( 
:·•:;-, 

-ohlorc,.. 1.62 
Pl!'.0.P10Jl1'l ohiorta.e·· 

1.28 
.. ·--._l:i . 

13ranoacetone 0,..96 o.4'1 

ct -Bro.moprop1onyl. 
Bl'omide 1.00 0.59 ·, 

I 1-cllloro- 4d° ·&-propaiiol- .. 50~~..so.s0 
••"'. 

n~2-obloro~- :a2;f;(~l ss~o-53.s0 
-· 1-prop&Jioi 

m 1 .. ai-omo- -~ 
a ... ,PJ.'Opano1: 
·.:- .. : 

1V 2-Brano-- ,' 
l•propauol 

62 .. ~2_ .. a° 

. o-
6!.8-64.o 

(a) J'iekett., GemeJ.ot., and' Lucas Beport '191,, yield 

30 

29 

26 

23~24-0 



36 

in .an ice :bath; .. \Vhiltf'the:·:ma:tdu~a•:!-'~ia#t:'itf· .ot'IDogen oblllpound 

was· ·aaa.ea•iiIJ.,~pwi&$ oWi••. i:'j;;eiidd)'ijl't~·1abou1r''im:' ::110\irir .. 'i••'hie reaction 

m1xiiure .waifiaJ•l1~/t6'·<atm :::toi, ::ha1t"mf,'.11ou;r'·b'e_torEf aeoOl!ipo·~ 

sition Of, ,;tliij' ;,exo~'EJ~1:iiyaricle '11£th/a+smtu>;-anowi~; ::ot watett. 
&lttioient:•r:to~·hoiitnai';~ib•'•acl'd':'·nsi:~ ~cidedi ·to ~ive 

a sep~able: -~•,·'·?Phe<·etlie:af~:i.e1~l."' •as: O:ec'antea-.,- anc1: the 
I, 

flq118oua··~;t',>eiruf'exJt'a~~ea.-iil:~~/:~e:~4\iai:1,:t,6ritfuis ·o:r et~ 

whose ;tot~;Wl1irife '~a apprrlxftnetaiy·tliat•·ot~;ilie original etlmt-. . ; ' 

ao~tlon,.:·r:•.iJ!b.e·::~olAbined?'i~thtiJr>-luiers··wer$:;,di-1e·a} first over· 

$od1m. ·8Ultel.ti,• ·then'' ovijr·-QgJj.e'sium· :'sul'ta~a '" ··irJiEr ether .was 
~ved on a:•;~lf-:oath~;/and iihe)\reniaininlfliquid'.,WS· cilstilled: 

·at··. reo.tu;M· . p~s~:~~tiiro,lgb;::iaf-inoclifiedl ~'¢:taiseit :-e,ppuatus. 

l•Iod6~2~prop~ol ·(-r-'), -~a;s<~~pued:-,\,f···1ibe.''.ijction -ot .•:-sodium 

lodid.e'·iJi,'ac~t'dliEi'·lc:)l1'·,1;ilj·\cortes,Poiviifta't';'br,omohf.~~:-:(:at)' by,· 

tl1e 1ollow1J:is pr~·edUl'e:s· · ·26 ~8 'S~:Y(0~20;:lliole): ;of.',, bromohydrin•' 

30,.5 g ... ,·,(o.·206·:~1e)\·ot:,1W'ditim:toctide-f·.-aiiit<i5ct·atl•-:·of· eneyditoua 

ao.etone- •re .. •»latl~4-·;ili't•.·:i:la::st,,'eiid"·al1bied•';1io' nt.l.itt toi- -ten 
hou-rs., I'mf:~c~ton~f was·,: ~ovea.· -bt ·wacuafl:ott :'fiith ,~ aspirat~ 

1io '$ PNSs·•:.()tf''i1:PP:t,>xinmtelr-<":,1{)0·,m;'tOll;~.wa::t&i'Jbath:. '$,t ·: 35~ • 

mi.e heloeya.Jntr .'was,,·talcen· ui{;fn' '7ff 'J1i1.:,>ht 'ethe16·•·.: ::fu tered to 
remove· the:'p~cfp!tij~~;-'.,,s.oditm1·· ;b~c(a·),: ·iutd' 'the· ''.&theft -~d 

under.:• -~aue1ea • •pt'$saun'f· :!ft~r:":\'lliicli: :1;~ ''~as1aue' 'ttas a1stillect 
th;'oilsh -·e.- ·moa.tt!'&a ,,·01affl~ ·-·ti~i)~tu,j:'t ·~~t•lt'. •27._5 ·;gi' -' · 

(v4$ ·71$ld) 'ot,-::p~,JnitertU.i b:.,pt•·59~63°-' :at':·9:.m:n•·• e4'·en· 
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, aaa.:tt16nalt4:,s :,'g~i':i(±s~r>bl:jj;sl!··~-;'.'tor;j ·•:iria' 'eh~ fl'actions 

Wl'EI obt&ea., 

. -~-:,i.-i:. :.a~~{t:;: tif: . ,: ,;'~-f;i4#.~-:;::f~;.>, <~/.:-Jfa_:; .s~i:-:t:.i: -,i::, •• _,,.,, 
~-· + irat/ilootone·· ·· ~> ~dB.ORf1ff.a+ -1- 'N~ 

o .• ao -mQle . . 0.205 m.o1e,_ .. · as~ y1e1a: 
.• :I • ;- ~/ ·•:=·'.<• _.; ;:.:~.:\ ~<,~.: :_.~~• --~/--:·•~~-~ •--~ .\.f.>-• : . \'•~• !:•,_.:? ·'-•.~_\,~: -~•/. ~,-,:~.:.~~ :.~.•. -~.· ~,· ~--,,; .. :/, • • . 

a;;;.l<ldo-1•1?!9Rtiliol ·tvir'ru :p:rGpaNd;' 2-b:romo-l•proponol, 

!(:tV)·• ·:b)" ·the;, l)ii()~ied~ ,:•4d~~i'bt44:f.ibo~i +:g,·fo~y•:,1i•o1ii-· 1retiux··.-· 

t,.._._.. _Ei1I~&,toi·"~~,ieas··jEiaQt·1~~f:11a·c-ona.~_..,hel1ae·. 'l'h~ 

poa.u~,- ,·(l$;~(r,g, ,,'.::·51J·f1ij1«tiio~ea >·:at-:::v1:~i19o-,.:ii:,.-io .. nm. -,ana 
--!•tt :~s1!slitit!:;;,fdi~r&\J;'iftii':t!~.;F1oaliie'~i( i.acftstiliation ·'at ·9 mn~,. 
-~tfflitea ':ut "~rihe:i ·~&bbijjds~itJton···\mct,:iu,·not:···etrective· .-fu 
i-miove:L• ot ·1~&&·•···,,:i:~--'la&iei-1;4fr~1t:r ''.~~ ·v:~: enct· :Vl:,-1a astfum&4 

•$ntJt1t•·::•~~4\-~o6iiia::111,ist)~1,~,t1ai•:if''f.;iJ'igtireij lX·'~d:·x)-. 

~a:;s.s~~'o'betti~~~i,f~o~:;:ee.6li''·of :t1ie'··11aiah1~ins ·was· 
PN»~d 'l)r ,-h~itliig:, O{Ol~Oi6llf JilQ14i';'e>t ·'haioiit<h'in'-·wtth a slight 

trs~l~)·· ·:excesa · ot .. 5.~-~ainitrobe~t1"olilorftte ,at .. .,o,,.to·· ioo~-

N::;i:~;.: ~i!:'.:l~ tmffl)'· ~•··B01 
o.~:u,, ~i,,:.•-.,.:P,.q~~- inp+' -,,a7,c.71~1il 

.-t··•',. ''•\:'~-~-:·· ··:-~J- \~·; .,'. .-:. ·. /. !: 

· the· i,ieacftjj·oni)1dlitai~i~wdttiitakmt~:.:ii:1f1t1f/0J:f:i~t0Bi~'.- ,inished' with· 

·•;"SOtiurtl' :d~1>0riaijf-{(,afia?i!th":tlts.1cf$tat~f?~o1un:011Y:-:1:ri.·•t11,;•:.cfase ot -the 

':lodo''o~~~s};~'.~·if6l.it~~~1~iha1\U,~;:.;chl6~~6$f¥~va~f~~s·a1.•.;~J!'' ·•·:·•ilti-$a· 
' ' ' 

of 4'!f3' ~• :!rhe orud&·lliate~1a1 thus· obtained wa,·1-e«n7~all.ized 
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-conoent:ratc,~·-·~c'<ao14~•}•8hed?· .. w1tli~:wa~tti:: &Xld·-",atttt~lled over 

::::tl::::::,:::tx==~,:::. 
t~~!s., ;ua.,··st•i'"~~o~~t10J!,ifhaw:,:1)e·an. @~1:iett•:· r:=£~?:::'~i*b~~- ~· 

'~~tt and/ ~tracttve::~ae~ -•~ij· dete1'Jlined' ~sing .':.~·~vj~ional 
.o •• I,~• •'• ;,::•,;' r:,,::: 

wonom.eters· en4· '1i Ai>t>e -~tia<st~~- 1ir~n.tu~<tc>r' :·tfuts~ 
-•~nts':waa"maintd,iierf\1>t··~a._ o~·•f·oonst·~'t_:?~em.ptt~tµje···bath-
··•ose tfiDq>9"tuN was·· mea~d-(bJ'Ya Bureau: ·t,t st~a~e ·;ia11~tad 
·'tliemmet~.:1t;f:'$).05•+o.Q~i,c.,;:·. ' . ' 

-£~::3iir:::::::::X,··.·•· =:a;t:.r~=;=~~~~~:;~i~ 
steam'~ath-' tQ:tJ···)ialt':·an··h.«>@f ·;ana:,,:buot'· t1t~t1ng·/~e':~~c:~;~_e;·:~se 
w1 th staudar,f\ o:la· , .. :uidng>~1 ·-b:tue· as -'in41b'at · · " .. ' . _e: . . • : . ' ., '· '. ;:;'.' ' ' . °st,, 

~01 j,hysl.o~·.1;q~~~si:t19t-::''tili~f)ia.toll~a~in~:,·.~i--•~,~~~~a. .,;1n_ 

fable V•-, . ' 

a. ,~ .•Sp~ctra •ct ~al-Yti;s·,:·• 
The spe®r~ ot .ell tbb· :'oompOUilda -c1eso~b$'d· :111, ,thiat .tJ:ieiJia 

, I . '. • ~'. ··.' '. \-:;:\~),t ~-:•/··1-: 
have been determined usins a Perld.n-:&n.mei- Model 21 Intra.re,( ' 
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,;:.~-~-~--
; · ,\:;J~~~l1~~itl~ti}'ot.·;:_;~:t~~~~l>~atis-·,.'.-'-~t~V1: .. _:'':1/ 1',\:' 

c_,t,unct. 
~084 ·.·•i::~1-'·t~::;rea•;. ·'\:.,;!!;~:;,i.::•;;, ·-,~~C~iiil Not• 

-'ttx·· 
~,· 

xx·, 

:1t1 ;1-~d~tlJb:opfiliof:;1 -:·< ::72,·,, ·baa-.a;;;es.a:••. 
,/It'•·:24Jhtojo~i~p~i,anal1'· •:'/·,,i&S';y<:-:':11:+~-'.l',)f/?i~O-t.7'/~9>· 

•··,\:tti ··1;1,-~2-pr't>~~:,.,., · ,o{i./J:f>~~r-~it;~:-"~·i92i•~·s2.s 

,~:-·-iJ;;..b~~±~ffeo~Imo1/···::tiI,,; :' >~~iG;jj.. .._;>;'.1tlita,i·2~91:fa: \: .. 

•·(a) 

(b) 
\(:c) 

(cl) 

(~J 
·":i, 

X 
-~ ···v·1-4c;a~2~p:ropano:i/ --;.:.•~/,,~:stf',< $o~s.;.a3:,e· <•> 
·~ Vl: 2--ioct0-'1~,topanol -~<::821\ ·.:•99-.~100~5- -;(t}-

Fio~tt· i·dm..eif\eicl:Iiuc:au ·(10a)·;.~port !: .\:' - 1 .. '~?-':·-:·::_:_:.;. _ _.~?f-~-\:;,_,,;{_::}}\i/;:~,·,:~~-~~•:fr::fl¥(i 

·~~~~?,~~it./~'.;\--~;,\}:;,i,:;::J:}\''1~'-~:::;z::.r.. :~ ~:;::;t./:.~. ~-.. ,:.:~ 
0iH2oi;s11,._. ~ale-.·_ Jf ·cfss.o~,.,- .i1(2.70,_ t·i a.42., BJ.i 84,o 

···:':::~:. ' :j.(~9~fi,:F .· .. )'.·'··135.:9 -2.59.. ,,}h15,- . ~.9 

(t) -<JiMo6x, o~o•: f q ·s1.s. k '3.~.. '/o. :it,;~'°• -~ x 33.4 .. ,·. ,:.,/'.<fpµna· · .. -~4,s·'· ·2i2fJ ··t:,,;:-:;i_.V~'.45- ,;,:· 33.1 

'(tl o1N.iR~i.. c,a10. , '.'J':-S1..-~~-' 1i 11_ a.aG, "'•;·?,,o,. ·~ x ssJfr 
. ':•i:.) '1/;:, t'ound 32 1 2 ff . ,, . 40· 33 •. 3 .~ . . -~ . . . •-



•b~& .v .. : hi>P~tes ~t Prowl~• Jfa].ol11driu 
.. '<•.'.ii;,c•··::i-'c• .;,,· ;:, t.:,' -..',:?•··:· -~,;.>;::·? .... -)~::.·:; 

-~, 
t 1-cJbl.Ol!O•· 

2-i,ropanol 

ll 2-Chl~ 

n3'J it-])eiislty.~r• 
·. ~. ,: - 30. o C' . .,·,·· .. . .. 
· 1.4352. -i.J.005 . 

\:..=Jtt~{r · · · · :-.r: 

1.;;.propanol _1:.435a l.0901$ 

m 1-:erano-
. · 2-p~panol.. _i .. 4762 1+'5585 

l'V': a-~ . 
1-~- . ·1~4785-''''1!5=,51:-~ 

·v :1-1odo-
a-}Jl."Opano1 :1.,5365:. :l.aggg·,. 

tt a-100.0-
1-P1"0Pam>l 1.:5392 i-.8902 

~tf~ 

·Uo1ar:-:11etra~1ontr:: :;•~xeutraUza~i~ lrquiiatent 
,toun4 Caloul.ated J'ounct ? Oaloulatati 
··22.,43 .. . 22:..45 . 94.6 94.54 

·'··~ .. . --~ . . 

-~•56' 22.45 

z~1i':' ·-w.-~ 
as.3i•· .:•25.:$.. 

so_.54;: - so~wt· 
·::"_,. 

:.30 .. 83 -50.3'!' 

:g,~9 

i~.·~•;. 

:-~.f 
'1ss;2: 

181.5 

94.154' 

mt.o· 

13~0 

""'~- o··,~ .a.oua .. · 

l,BG.o 



B.g,eotrophoto.lilet'~r~-· .:~~!6iis)::0~\t11~h~t~a-:~'i~Pi,roduoedI: 

~:a:t:.~::~::~==:,:::filad 
U.bo~•t·ort.•!:',:·:$~c\~. ,~:~~{i:t~t{hi!~~mli:1~:t-•·:·:a.ate.~ned 
on samples .•,o~ •:o.'d~s;:m~•':.tJa;~~(~~{;Ji:/~ijcilwii;':<tiu;~i't~e•.-.. ~:~ii's'(;-/(~ 
nth a·-~~~ ,"~tt·-:,ijal.~/~i\¥.e:te~nce, . .::•···:::ap~b;tre. .ct·-t~t->;sol~~ 

·ainltrobcm~a\~,l:we:i'E!:?t~#~:f~)i6l~tton~; ft-<l?:~\1ngi:·,Ot 
,41n1 ~robanzoiite:,·p~; ,m11;11i'teii:~~~,: _&lµidi.-tjt?l'Jlllt~:i<>~ os·~-·-: 
so~um. · cbion~e·:~,c~U:1{:wit1i\'.la' ··jf'mli~-~dell::··ot<~' sol wnt'.; :_:, 1r::-

, tol'· ;reter-riij~:(. 
Ekch 9:t1\thtl•,;iiij.ete)nci~itiiJ•ohoI'iiii••.:t'f:' tir}~"'anil'·V....-1 save'."ti-/· 

~e.ic· u ·the~'·:re~ton··,·9t}:92lf,tcf -,~4D-:Cl:!1~:i._f ana e·a~h- .Qt::·the·· .. pr1niart 

::=~~:::i:::~~=::::::o::: 
m1~s· :o:r,'.lsdmiMo·; pii'i'ra':'"s1iovteai.•:'tita~; tlie~feciitri:es· obeyea;. ..;,;:{t 

13e.ir~ s LeitJ+ex6ejt''.ito>f··:;the/~i~~k:10wriWaiti/ni•fisi'6li?range., ·· ·~t'· 
the ·a.ata, ··g1~:;•.-ti&'·,·':1:~b1e,Fvi·~',;f.ti:~,r-:•·(•Vlrti:,arE(:~t\loulat~:' 
1J1 ·tei'llip --'of,.Jm:i"''$at:tcf;6tLthe':iJiei~t-s'!Of' ihe,e·1 p~u:b1./-11uiasure4 

·the 141inimimi',.,l>effieh''·tliain·:~.-.:,:1i1~-,,~,t'! b~:;~:~eo-i~~ :.the.t:-Ws 

•thod. ot···-~~qul.~~$:6ij. ,:11'.0~d:;:~1mt~i\~~<'~sy~~i'f1}8-t:1'liiiil\y :~4~ 

31iQtmen~·•·· Q~;•,;,tlie· •chtne>rt~: :·~t1~~11~~a ·tcrle•;·h~CJct\l,ei-o'ent' ... 1;rans;. 
• .j : .. . 

·m1sa1on~ -~:,i;:be',:11Jii,F\:~~ii#tt•ifi1t1d'.bti@\~:fift~:~a'.<!~6iipiilaJ,o(ti-ta1n11· 
be·va11c,.- :to,·'.~JSut4f;w•:,~~~•iY:~:tfiif~~iiti~~toitfc~af~tdi\~~a 
th.Ne pairs of hal.Ohy~1na appeu aa figures XVIIi ~i:1•~:- m. 
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Figure II Calibration Curves for Infrared Analysis 
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As ;a ·cheok · o~ •'thet iii~tcia1 ·method~ 'seT&raf-ixperir.uental 

· m;tures , ot ··ob1otolcy-arini!ftditoh-:hiict',:beei:i ·;'im8.].ysed :were diluted·· 

'·'With -~- iliea~'d:;;arMunt.·:•ot·:.;tt:;':):~,-.:-as,-,to:;:;:,Srhtg··the;•,compoeition. 

'•;.t'9· -ap1>ro~te11:/5~;,>an'¢,\tiie<a6in~t>aiti'otirreciate:rmned.- 1'he 

resu,l.ts. in 'fablcif','lt\/b~Io,f,. ,;:~·- ~:".fiid.'t&atfoh ot ·the aocuraot 
ot the methocl. 

'l'.Alitt"'IX'' 
Oonf.1i4nat'o~.;:~'sfar:1ot:,i~wi:eiffiii'Olcr.iorohyd:riiis• 

Original Mi~ure 
'1, :IX tound 

25.5 
.19~.'7 
11.0 

;/.LVe~ag~:, 

. .:.: 

Synthetic ·w.xtUN 
. ·.·1'· ·xr ;-fomid ;c~ltiulated 

48.8 
50.-2 
.48.6 

00.1 
48.3 
,49.9 

1.3 
.i.9, 
i.3 

'-•l·.5 

kial:,sis·e:·ot''m!i:t~ijs· :·bt· a1.n1t~obenzoat·es ·t·o. '.be obtiline~ 

··fi.o.m·· "Poij':Ltivi··rha1<:>~tiraaaltttn.ilfua•6t1ons1wrcf :}feirfom.ed.·•:1i:i: ·a 
semiquentitatiiif tasliton'.;· ~:/clilo~,:mict>t6do •produots ,snowea: 
no trace ot a p·ea?f •g!-v.eri.'.•'·bf-:the'':•comspbndiiig'·1,riDJ.ary :est.er,, 
aild.' helicE,.''W'ei-e''"t.ts·sumeii :'to··c"aon,tain -:11.one·•· .. , .. Tfie .. :broinopropyl 

dini titoberizoa:teef 'werij anatyzea· bf,rlkael'<'. cfonipmson ot· 'tlie 

height· ot 'the ··i,·aatt'' :at- 97:f:c:m •1 with: ;~1>eb·lii-if-:ot- srnt11e·t10 \m.ixttires 
! . :: . . . 

ot o, 2a, 50• ,175i,·:e,t:·1QO% ~om.po's1t;on:· ot'.-thu•twt>, es:t'areii, 
The eocurse.y: l's ,ve17,-lw·qn?tlfoiie;'.$h11ltsoef(~i'ol>ablf·of' the··.:·· 
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D'i. • ·lWil ope)itqf\Re~cttonif'.·'ot•;1Proi,ytene: 'Pxidtff::: 

Pio1>1:t~Jie·:':bxbtif';wtlif~·tit1~4·· ''Jtio'••;r~ilisti"}iith.''·nydrogen ·chlorid&, 

· b:,drogen· iroiiai;a•i'lo~·,~lif<h'dg(l,ri;-'-1;:oa:1:·a.cJif:un'd'er"xif ;e•~1et1 ·o·t con .... •\'. 
a1t1on·s ani1'· 1lli~f::i(a1&lifcir'i'iis:·:•O' ··,obtairiea'/\veref -.~yzea:·1>t 1;h~f 

bifr~ 'p~oed.tii:-e': ~o-1:detij±tinui~f :·:the':·,;:taomei!tf-·coilipc>ai'tibnii · ... 'l'lie 

~aotimi")bon'.41tlons werer 
(al !'1tty· .,mf'11I1it~rEr:·•;fo,n'5'.'.:mo1e:) :•:'(5Sf;·1,ro,i,Y,lene · ,o:d.de·· 

-was · adde·ct· to' 1a; ·solutimi/jh.~parija::'ctifobt:' ss· ·:giq•r ·m.ol~l ···of· -sodium 

obloi..1a'.o '200 ;l'.:.;"''•·';'/'ot · concenti'ate.·a>li•y· d.i-dcii!ori:o e'lld an.a 200: .- t . .lll,J. . . .. , • 

mi,. ''ot·'water{;Jie1a::at./a·,,:B1>eo:tttea··1teJ11perature~;.,,·:·:The raac·t1on 
mixture· wn::tf 'aoo:tea:·;' extrao~a1l :w1th. •tour: ·1:00 '·ml·~ :''pOl'tlons· at· 
ethe1f\m:foli· ·were'' comb:tnoiif ,'driedJ .:over ·ifodimil· sultiite • ·then .. 0~1ar· 
magnesiwn atili'tte,,•-'·lieatad o:ri:~a:·•stea111·lfat'b., to·· 'remove ·ether, 

mid' .. ,distiUed iliou.gfr'.e:Ctort:t"''iii¢li'! .. V:lgretiti.X<'C()liliJln.·:, 

'(b) Fitt1 :w.ll111lera'\ot,·'propyleiie ·"oxfde'<and hydrogeli 

ohioride were·'aacted ·stmtiltaiieo\i$lf:,to·'.400•;:mti'''ot·:ether·:·held' 

e.t· ·a ·.speci:tiedYtamperatu:re••.·ana':·cfoiitaining :a:,..·srluJll ·an1ount ot' 

\byinol. blue. '·T)m- ,:rel,tite·· ~ate$' ·or:·. 11dditlon>were "e.d'jueted 

.so that th& .so1ut1oli:was· near· tli~, yeiiow~o;;.'rect,)~6lor chari$e· 

·ot ih•:r b.dictator·''(ptt :2-3 :ln i~t(!i:L',)\,'·•.:;~'isolutfon-:was oonneotea· 
to· an asp~~tor1·t~·~eith• '·ex-o·ess,'liyaro~ri'·:t;liltiriae· aa·aea:·:· 
·at the end ·9t·- tlie·tee.ot1on ... •.-::,ana<~ao t11ii,, ·-ao1ven1r. and the'mix• 

·-:·~ 

:,,,t~e•··waj;,:,a1atine'1fr\liJ'•tii•:itli:·)'i1?'.foI-'.:''J;\:r 

(ol l!'itti•: niillUlte:t'.$, ot··~ronli!ne• o!d'cie''and mihydrou•if:·· 
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hJ'cheogen biionitde •N'· ~d to Neoft as h .(b). 'l'he excess 

~drogen broirirdt!f:IMci·''etlle~\~~\t~emo"9cl/'i>ii:'tli:~~tijSJ1l:'bath i'nther 
than ···uncle~: ;:a,iiPt~a~ldd'i• \ 0e.iii1Y•tlie -,;~•siil:~;·:Tjf;.1bii"oihoh,-c1r1n • .~onttd.nea. 
·.\litt1otUtfy!de~~abiei'.\firipur±ti~§·f:.:~,,6babiykthe'·a:ib:rom1de-

.. (c1)•"i''-Fiftr·,'titl;liiiit,iil'''-'bfJprOpy:tert~;;;6nae\vras'•,·aadod·••:s1rr.vl.y 

·t6 l25 ·'ml-..;'i,)"t•'corideti~~at·ecfii7d'rob~m!c·<aoi'a·:tt,Jfi~tf~ottiea 
-temperaturit v, :Tn:e'<~itqtioii im.xture · ·•a~•;·theri.-:'satlli'hteri w:tth 

·:sodiuiii chlor!afj•\~a••if~t~acitoa 'm tbrthi,ee- :-100.-ml.~ · portions .ot 
ether, and/~he.::··'bl.ic>mohf~in<tso1ated: ·ts·''in •(·a·h 

:'(e) Twent:i,;...'ii!fi&..:~airis-,.(o;·so:mol~l,::ot-'~ibpyiene 'o:t:tcie·· 

~s S:dded slowj.f · tc{··,a ··sol.titioii ·of·:.100 'Jlili''of·'conoe11trated 
h,-driodio e.~1a/::•hna<too··m.•fa,~ot:·,wa1;er·~;-s;ti.t;,;11":i.'i~eci'tiect-'=temperattire. 

The reaction: :ntb:tttrtr·-;nis : safu«ted-'wlt'.h ·=,stidlum -~hlo:ride •· 'ei~' 
tractod with: thrse;::504nl\, · ·portfoniFo:rr=etlier:~ ?which are '-.com.-··· 

'bined: and di-tecl··;b.-ei-'':··ioafmn/en<t-:,Jiiagni)alum:sri.1:f'at·est 'heated on 

a steiw ·bath>ti'cfreinov-~; ·the ether:, ~,. ~stilled throtlgb. a 

Ziu;iditied oi'tiisen·;:~pp~atifs :~1;-,;:~~uo~cf presm#e• 
'(t) il'o i1 'Eiolutiot,; .. :ot' 145 1g,r:-"(l.5'.l:10lesl,io:r amiiio:iiium'bl.90Diide. 

·50;rO··ml (o·~,15:=·mo:tes)· :o:r ··prripjl'ene oiitl:~·{aildta•trace ·ot:inetcyl. 

·oranse .. in, -:soo -ml.- ot· :~tef, concexr.tratea::aq®ou,f hj'<1r0bromio:. 
··ab:td ·was ea.c1ea.=··a-e ';irudh i;\ iate, ,jii ;~o· maihtaiii: the'}solu.t1an: 
·at :the ilidicat'o:it chants'~: 1i'luf':proc1ii.c1tlia.a·t~0Litect ·•es' -~i::(a)" 

led To the.-:~ p'.fui~•if'mfxtri:res- :'re'~-oituag::'tront· th& i.'e~ctioii/ 
~etwaM1 is.a~ :JoI&is··'.Jilci~J1'of"lna@ltfoiWxr;-t,,iiJ11l:%18·s •a atr~l 



;to:.,() .Jill,,: ·(lJ(),hidl$J\o:t' :\i)~1:>:rlimi~ 'ott'ii~'~;;::·,1-flia':\precH.pitata"-was'··· 
·:t11 teredf"PNs~&i/: 1ar:tr:~Qj::nydrqlt,ze~·:-~u>ooo .m:t:,· ·· or' two 

no~· s~f~\~aciti~\·'' ~::rea'ction::mi:2:ttire'was•:'we>r~ed up· as. ili 

<~l~ 
(hl ':~6t1yi·:·400 "g.,t:-o;t:"'-rodie·:b~ilef':·50~0·,,~ t-ot .propyi~$ 

Q:d;&, f eml<:twoi••arops· ot.·,~t' bl.:1.1.(!' ·iri:d.icnttir ·,~r&-'diesol ved · :i.n 
600 ml~ ··ot \mte~~'> :~\q~bu.s tlooiic"::aofcf't(~l :was·,•,e.aded. at such a 

~at, .. ai,. t~--·.k•e:P'rtbe')sol:ciiiion/,at ;:the ·tioioz{·:uhange. ·(pti '8 in water} 
·of the inaic:atd~~ :,!J_'licr,prbdu.\)·1r 'Qinis ·tsd:tatc'1··'~:1n (a)~ 

-~ i-esul ts of' th• Elll8ltses:, ot>tib:,ae-· ·.ii1.-Mu.ota ;'ere· gi "'.en in. 

i.rabl~ -~-;-

· i'o tedt:•tho·-,o'ti$l'hi11t·tes·'tll:a-ti·'a':::e~···'ii1:•1compos1tion- mitilit., 

oce~ bt fl.mtheiS::'$eactir.>li ·.·ot-<on.e · i-sams1:-·unctei-· :the :reaction 

OOJidi't1011B o*·bt.!t1;l.~il.tiitlt>nt -oi•'tllat·:::;!'$oderizatfon ·ot one 
o-omppun4 to :tii,$ ··other. migb.1f 00~- !;the i•,tol101i:tn1f •e:fyerim.e:a,ts 

-~ pei-t~a.: 
(1) 001m11aroiil- propjleife::ch1oroh~iit (Eas.tmau Kodak, 

tiitrared nn~;ti?1s, :'15!C ·i,r ias·· a:tstttt•a:- ;tlirotigh'::'itil~- Visreaux 
... , ' 

co1um1i' ·W?ec1 : i'n,.•1iii'o~tion ·ot ·.haloliyar!!uf ·t;rom '.··epo:a:iie -J:ieaotio:os • 

Art 85% recover:, ot -P~ ··,~o~h1a.r1ruf ·was· found to ha-iie a 
o~positlon of :-;;s~.c·t~-·,. 

'(2) .,.t'):1amp~·-ot·ccitmi~NlM>morohf~1tr•':(so:~o<«~l ;waiVSli,b-

sid.tutecl' .. t(i; ·•:@Qxide'i'.~-, prcSc~ci,i~¼fi'(a} a.bow~ :·A/5~ .re¢ove3.7• ~:t 

ohl~irui.~oiil~lnins·'·~r~ 'f \WlS' obta1ne-a,~ 



Beegenti 

KC1 

JI!ltl· 

MsBrsr-
~4B1t' 

·:ll'aB:r 
m 
BI 

.... _:, 
,-Plr-)Caµ.Ul'& 

,,:;...'- .·. .. 'h.::~ ,-
.r:.. w.ff '\Uf 

·•· ·\/,;}.,t' .. , 
.:· .:~--
:water(a) ·•·· , . 

•• •· .. Acatons:(~l 
'.li!thei-Cc·r< 

·.'•·•·, 

·· 'Wlite~(d}" . tt 

• • 
. Ethe:,:,(sl 
Water(f} .. 
·Water(h)' 
Water(&} • 

TABLB v.m R:tBG OP.ENIN<J ~Olfs· OF fltOPmi:NI OXIm 

~-""i!P+ ~:· ~~~,,;,,,~~- t;~t tt "':i~ ,~e:4-, .:jft ,~~l "!rs·•:g :i-
?'.llj 40 i.4352 94.9· :,f: Ii . 62 j5a, 

55, ......... ,\ot,:.:, .• An6· 5:.:· ·'1·3·9·····:·o· _.:·· l'.··n·• _;. •1"'ff'' ... ,, w2·· ••<•-~ ... · r1 ;&;:e'ltt : • ..... · · :· ··:.&.v" ..... , · ~-

•; ":;;,., :Iii§ ·:i·:"·:::,cf f' ;~ --•---~--
65 '15 • =I:='- ·v VI ea 1a· 

* Caloulated,• O~OOls 9~5; :OsU70b-t: :13$~0;: C~OI* 186.0 
-:I=- Impure prodUcts (C~a oi- iodine) 
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($) Ald;n~tf ot>o~iai·:~hloi~,- :19:,, s~- ot.-sodium 

brantc1e·,\aliit;io~t1=1if!;joat~i£6a£aj~'.wiarif,11e·afeciYoii'=a-: ·steam ;bath··. to~ 

'two· ho~si:wi tltotif~·solveiti-'i'."~ r1i1olution':11as ,'.fllte~a- ··llll.d ·tU-st_illed 

ad· betoff·;;,:;-.A:ii'.86~1:te:cover)i(1ot_)clllforolij'drlis':''wi'th: ·=a·-composi tion ot 

'16 •. t waB;-#,a~.::t·\='(' 
; (f.)' ·flttt ~~atlra\''Q'r·-.:(ipmmerofai\-ciW>~obydri?i ;waif, h~ated ···wt th 

'1:io·,·g.,>t;,t:pot·a11~!11iifli7df6ga.tfisu1tatEJf,•t·''S0°'·ttor.-4/t· .. Jiours.- m:rect 
di:still.at!oit·;s~--r$0Jo: :g';\:•ot,chloroeya.r:l:n· ··wtth 't:i ·oOiilp'.osi tion ot 

·-'161' x.-
' ·(5}'· -.=-Sa'fen~~M:kt ;gr~s·:fot,1>~o~uf: :hli~•, ai·tsomposi tion ot 

<83i91'· lU' ,wa'a:.:.S\i.bfjtituted'ito)f~pbxidtf .. '!n proeedti.i'e "('cS:)-.;',,a•'J.1here was 
<,bt~ne.a.- a1·~0· •·~ -:-o~J-»l'C>du~t'; '1(~06'"% _-:71·eta1tl•'.vdrl'.oh' ·=appe~~,-.to. be ·aon-

··t~$di·'pro'bablj!'_;\dtlf ·a11iibmlM'ii~:lng/toX.' '81~5~' XII. 

On' ·the·' :basi'tt· ~~f,:,th,~i(;etpe~t$r;=tt·:•s&ems' ·sate'''·to asSWll8 that 

··tu' ·F()auctif '6b~Mrit!•''~pfteseii.t the ;t~' 'cc)Jnposi~ioif, )of· Pl'Oc1uota 

f~:tmea, •bt,· t11e·':~21e1t1.ons· 1nvo1veai ·. 
1~· · Adilitio11 ot· Positi w ·Raloe;eii /sa1t,i' ·bt · ·3 ,s.:.Mni:trobenz010· •:Ao14 

· to ·l.-Pi'opehii:' 

·(-a)· . ,:o:.•1a: ''ii1~ii•otl/:·J::t,j(t·s~)f('Cfi0$(:fllj616}?o4t?silvet:,3·~0~ini t:ro-
bczdate;.-ili\1200';;j]li•~t>t}afiey~'litf·tither'•:•,j'~i.01:'.mf i<fo•lJ~mo1e-)'6t·· ehlortna 

-.s= ,aac1ea:·wbl1'e•::thff·~··wu···c·~o1ect;:1,n·=a'·m\1sh/ot•·:chlorotot-m and ary, 

ice, · · Attei.t:·.,;F 10! tiiiute·•ah~big· i,irfo~·• oomme~S,'81 prt>:Wlene ·:was 

bubbled ·tn:· \Uitilit11J•-'.·,b<l,01-.'6t·>~h1oriri•,;;diaajipeQ;jd,,r:;:;'~ -reaction. 

.idxtUi"e.·'l'ffl:S ·:all.owed ·-t<f''ffln'!il to· itoam· t,att1-ri&lii4t\U.'6 , f'11tiJ?ied · '1Jid the . . . . . . • t 
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··~tifur;'etap~~~e~'-:!3Jf:i~ il".$aatYot\tt.it~ •. · <trh&·,·:ra~tin~f ~~licl was 
teken'·'.up:,'111,.;:•:\,iji:ttj,iiitmi½<)t:·~lti;ijrot"Qxfit'.•t;m'''~~~(a.initroba~oic e.c14 

:;:.:,:c:::::::==~~": 
-a¢••.; ot:~.~~e"_pi,i~ii.7':•'ijs~e.r'•:::~v;m,:~:;i'ottr~a .. eha~si~~':'., 'l'b.1-, crude 

mat-1tU,,~tit~cr,atalltz<iB/~•::heptaiii'-:to ',iel~ et" :~uat •~tins 
<iii•'• ·~5.~z~:5~:'f<jiii};f.fi~ '.\'ii~lf :jit.f:authenttc,·, ·,.Buqile:' ot,, \tl;.f gaye • 

·J11al.tih$}~oin1t:1,~fi''Ji1'i6;,:.7-4t¥,gO;,:C·;:} 

''(b-J/rJ:jq)•n-tfi:!t~i);,:tmd{~ipE,itecftusing-::~~, ml~,,: off l>rom:J.ne. ( 0.06 
., -~- . 

ijlqi•> · :~:.p:i.a:o,xor'; ~•:'·•wo~a~·~,-i:,:!Jii:.,orua.o~ ·mat~r~al , ~rom.:..-apore.t1on 
t,f; ~9~~fm.::'~fgheci\;1·fSf 'g~·1<{~::1i,'e:td.:),~·...;:,,'.Ag~,_:'··no 'trace ot :t,he 

~m-~?,E3st~r~:Lt, :,~'i;fo~-- t.i'om,:'.~~a.: "an'G1ftt1Eli.'': ~cr,stallbat1on 

baifli6i;rli~~ tGti,id.Na''t,ic>Auat,.,meliting, at .:73ii~7~ C . ..: '.:Mixed.melting ·.·• . . .. ' ( 

'·p·o1n'b•'~~:~:.~~riltt ·12-~:~,;v,,,.'?:':C; ... 
·:.,(·c:~·:•\~~~!~h''¼'(e;-)\·~:·ropelited~, ·,lJ'.sug three mlil: ot·'brom:lne ·ana. 

c6C'iltng:·:·•t11e.i'.mf;n~::~,tii~·;•au,''ic:1~:::;'biJ.tlii,···ntli~~-1'hhait, t~e:··c11'7,_· ic·e. :alid chloro• ··t• .. ::~4o1l·n,f •~·.: ::~· 2ia .. ~~,:;·tit/d~ae:•:proau~t' .. '(l~·-·,ifi1a) mowed, 

. ·.on···1:ntt~d,~~ntti)a\pe·a,1c,,at:''9.7S rcmt~,·,}ia3.t;•~li':hisli':{frcmt the base 

'1hut)':'. ~·:',that:''tn·:a;;ini;xfN:i,e:::o'f/t5J':t.·:•~a;'.V5'filXitt#teti~ecr,ybtGll:1• 
·•~-tion-':';tioit(•hep~E!tne;,1!'.th$_;:ccm;pijsit~oif :.()f''t\icf'd:bft'tirobenzoa.te appe&Md 

··,ui~a..~:-~,;:'f.1:ii>•·~Odu.c~:'meliea.:, '.at'.;a.1.~'99s1vsQ,;.:a.;;:,:.:1~ .. -with xx 

tavfJ· ~'ilneltiJSif pcSih.l/'<··o~f~t2:~&~'1a.,v~.;-:;¢~i~ .. :lfft1c:a:!,. '-"lli1x$it··me1tliis point 

· ·ot•: oa.a~o.:s·,wa,r .. 01>t11iufla~:•"•s--
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·-(ci):•':·~~iiiielit:::-:(e·1'.,--,Yki~•-,:rj3p_~~t'ea·•:·u.Hns· ·on~·;i..fuili 'th~ ·:quantity 

·or ; each;: 'i'tis.ctaiit:,'1antl'-'iepltifi:ng/t1iai e1;11~·;.1;y:.::1po·,,;m1,? ·ot:.•chlorotorm, 
'n:1,er,f ·was•: tiota~hetf,'4¥·4B,-s.· ·-{St1%'·r,-fe1nl·-:o:t'to?iactei·rm:ntertal, ·in which 

,thtl;···apectM''t111:ii~r.i±ia.'t1a.eiitlciil:i'witft;•11;ha:t'···bt-··,'th41-,:25%'.'.inixture :of X 

in tt~····· 1teciisiia~ltzatlon• i-0sh1.teil\.'ih)ncf,:np~~if ·ohange :·m is~ 
com,position',:-;~tiii~"a:~uot :bielti;ng ~t·c.·.59~3 ... 8].;:.;40 .... Qj:; ''l"M · mixe! 
.111altiJ1!. p:01n1f1·,"W1tli':-11vwes·-::S9 .-s;..esJ2~-, a;•i'Qlid .x ·was·· 59~:5•63,6°-.cr. 

tel Jh;p~n;t1;.:i(bl··1,u ,te~at~a·.'. wit~' ooo·· ·ll'll. •' of ·ohlorot0l9 

substi tut~ci. ·fo~:,·Estlier·: ti:iici.•·:a'·· · solutl'on: ot·· o·;,t'.t, ·· of bfJnzoyi peroxide 

in 25 .ml.· :oblbro':tcirni"ac1aea:·'1io··thii''<s1~ ··juat"prev!ous •.to ·the 

aaa1tion·•:ot ·the ·l.>io1>"tlen&~·-··"lit'dta:l:,6t-1·s. 91· t.:::·t-3s~~:v1e1a} ·ot·cruda· 
mtttettia1, 'whioh''.'l);t.'iilifrmd'•:!~sis 1~p§e~ecr to b:m'··t»:iactly the 

same·'•ijbmpos1tioit'li1f i:(d) ';was ·o'ti1iaiiitfd; Y'.1,liiJ.e-· tiielting' point attei- 1'8•· 

ar:,stilllzat!on·: waef;:ig~l;:~z.-2Q, O'l·: ,,'Mtxt~ irl. th -·n•· save , a jnelttng 

pout·· :.o:r' · 59~a~s1~1.~\J1 et1d'·~tli·:-x:;,';iiv(ifri. •:iMitfiig':·pbtnt· ·-ot.-· S9 ;s~4 .. 5°0,, 

... ltl' ,· lxper~nt!·/1ar1•s · ·:ii9pe~'lfbcf -'ns1nt:• o·,:(i25:·mi)1e:,._b:t .e1ai'ter,·· sa1t-

an.a: o:r.,,.iodirief' ,,:1'he'-'.,prod'iicfti ··obtalned'· {s~i3:'s·. ; ,·54~ :Yielttl· 'tll>!>(;)at-ed, 011 
. . . I; 

th~ 'basis ot, i~;a:·~a'.i-spo«St.iiuni·'-tio·:-:t'tont'ain:·'iiO•:nI.·. '•The ·melt~ 

-poittt :ettd.'ric~ri:illi:i$tioii wss'· 69,5~if5'~o0 11 .wa·:the·,m1m me1tlng 

po111.t·•''Vlith x:t· 'wa9:i5a. 0•7'1",. o0<,. •. 
:B'l . ·tu.scenaiieoliif'i•Ex_p~rlinentst 

'l~or6;;;~~aAol ;tJ: )' .. :·~ ~~~parM'iby·:;t~o·'.'DThhod::ot::\:oe,~ei 
"(SSj: : 'bf'ih~f' ~a•,-ila'i'dJ(Uft:aiyz'ed':~wA'~tioii.ti:t··'al.1vl chloride·. ' .. t . ' ,'' . . . ,.....,VJ.' ' ' ,,. :, • 

~. i muouhtsFot p~uai::'wire':;'~btalti$d'•,,•mtli··ctompetins:·~~t1on ot 
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t~rs;•f•·.•lfo··-.~~ht,'.'~"'f;;~r;lEi•r:lo~·:±fi':~•~a,·ll~:;-,aetec·ted..· 
i•~~;f~~pnnoI'Y{t:tJZY .wus::1prepmil/-6y/¥ie ·:·s.~ lllOthod 'iii 

U~: y.tiilt\•· ;,;l~~":ane tytita· · 6f'}d,'He'1>rti·a.uet i 'Which·: -had. baen: ,: 
-~ ,:f;o4: s'ti~n.tJ>fo~~;;i3~V6rtli/!iiibii:~&~\'i:tna.ic~tad ·that· it ?laS ,_a mi~-.. 

tlJli$.•:CJOnt$,,:nbia':9t(~}:tlt···,-ai'iil:i:9~~8t'.:;,tii~• '-i.so.:ii&'ri 'iV~-'-
, i.Az1':'•a1rtem.t,t-;•.wiu;'i.mii:Cte·;:~tiS:°-•pJ."8Pttre' I,Yby' 'l;itli!um .~wiinum hydride 

'NdUcl.'ti01t°"Ot:~i>ichloroliydrift. -~--~wits ·ot··irrq)~· chloro-· 

··ht~'•re ''obt,aneili 'but .. ;bli~ :~ettct!oii'!m1:d;ure· ,1as too· oOD1pJ.ex: to 

<-,aift'ln~ : :f.'tniith~~ ':inve'trtisit'ic.if '&i ·,·a1:'.pter,~ti v:e pro·cedure~ 
l', t~Dichl~_pprbpaiie. 'vJtiar .b.eate'ci1: tifi- _ee~iea./tu:bci· m. th silvei-

• 5-dim. t:robe.nioat~:'toi-/:~yifng- ·:peit:tbi1ii'· ;cit:.-~~•·-· btit .-al.l'. •~tempts 

'to isolate 'any :lialOlifd.r'!n 'estef.-wer&;;,tm.siiccesstul•' Sil.nilar· 1•osults 

WO:t'e:·obtid.J+ed·--wi'th tho· -'£:'Odilim 'salt;.': 

.1.:a,.o.nt~hloroffe.-0:i,;a:n'e ··wa~· .. liea~ad· ~o· :4o~oq, t~ · e;var· ,a ,mont)l 111 th 

o.i--no-1 .:base ,~~n:t~i~lng>t ,smaJ.i amoun,r''ot·•·:·aoai.-ill!i ·1odt.c1e, but no 
dec1.-easa .lit th&'iamOilllt' ot '~noolubl~f cUhaUae was noted• 

G, Uli:stioeas~M- J.n~icali.?Jetho4si' 
:'.l?o a :solutio1t ·ot··s~oo -;m1 •. ·of;·iiiilc$.-c.'>hydt'in/:l.ti .. lO~oo :m3..,.- ·of''watem 

was e.daect- a ~t$oient•.quantity'·ot-ihelizoic':,acid -'(iabout'.,·two··'grams) to 
. . ·!. 

sa~ta· i;h,f·:sol.uttan..•· .;unaer. thiiae· c011iU.tlons ,,.·· two -ll11h1a.' 1.s~ers 
. . . • • . • 'II; - . 

,e.:t:'8 form.ea.· ·!,h· •aaition· t,.vthe' ~..e~~nlr~·<sol~d·,·ben~1c a.aid. Mt~ 

$qliilib·~at,;iµg:· 'fiha;'bd.:xture to1f abou.t' '·Jia1!',,· ~:~ll~ui!-,:1,ii ;the ,~on;st~t 

J•.ie~~-'11>it11••.ff!:':;'.s~1e\or='·tb:&<ira:te~;.i101i?upp~xi.ia:Y.~ ;-~-;~ea.t 
weighed• ~d.·t:t.trateci. :the .eold·with 0.1 normal base to~ tl~st 
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end .pob,t,d:fih',.,tleymol.'Xbiut' ;lidicti:to~.,. -'l!h,r 'solubUl t7 · ot ban• 

tzoi4':a.c:ld,·•;ttt:rthfs'r;Phasif-';1s'eemea•;•t~' ~':'06il.stae:N;ib~t • . ··bd en 

:attempt ,•a"'macW,,.:t~Fdfflset~/;~i'cial?-'~t,io·a:i'tn., 'tlrl:s ·mt .. 
ttt:~b1-;·xt,:•-;:,~lier\1io~~'4atfi:rmtrMtiob's\Ude'1'•;toii··~aiibre.tion~ 
a114•·1n:·Ta1>1e'lXtt?~;:\~ietf some·-,~~•· tli:taii hre·-lite~·: 

<sheolcect b7·,tfit matliocb 

-rABtt!f. ·u .. 
oal.lbratton ot. -~:tu'bu:ttt ~sis .asethocl 

:~ .t -~- li.. . :.', ,Jfeiglit ·J,-.Q6B~0QH 

100 
'15 
50 
-~ 

0 

0 
25 
50 aa 

100 

a.·oa 
2.•21 
l.97 
i..'16 
1,-51 

~kfo£•;$>ltlbW.tt .Anal:1s1•· 
·wt.. tj: ,~oot;a Composttl0i1, ·SOl.1• 

.. 1';:1. 

z.19 i.sfi 
2.-6'1 a.53 
.2.29 

·-·•::f :;rr}t/'.'/',\ 

lOO 
108 
lOS 
84 
-81 
2\f 

. ;: ... /:;tt;.25W.:'=fi'.: 

Omposit1on._ 1.trua · i.x · 
lOQ '(a) 
89 (b) 
87 (al 
83 (b) 
?6 (b) 
l'/5 (b) es· .. (a} 

(a) ~- <JOJJU)osit1on cletemlne·a ;_bf Jiynt1ie111s·· t,:tom. :pure -isomers+· 

(b) ~e o~sition. det~d by- infrared.· analfsis •. 
•. ·:·i·_:; ;-{~;-~i:. :.: .... .:-.; ·•· ,.-: 



~s ·matlii)ci)~;;;;l'bab~o$44F:clu:a·il6·':;tb:e::·~~a'll~o :i'es~ts ob• 
tainad,, ,~··t11~·'.a~vefoffi!M~\1-'<>t::'th~·:,e.ti~#~~;µ;:~ .. metl1~ct·~ 

.~1til)'&Jl':cU!sti1i"atiott'•~: a~,empted·'(~•·ordtlta·· to· ··.~t?ta1'!!11ne 

th• ·,ttom,posl1iio1t··:Qt''miit~"i1ib'f:~f1l 1s~fs;;;, i<~;{h1dt'c1k~ -ohle>r:lae 'gas 
wail 1~saed .•SJ;itc>:· 470:"'tt'''-;:'.{8.',1ttin~esf'·:t,t?~:op7leie ,,ona~ \ultil ·no 

~$i.-,·:~bf··i;Ji:':Tieft£1it1toc·c~a,,~:;<.ft.e:'1;rE1·act10:tt'·,,t;·impe~atu:re· vai'ied 

from 30. t<>: ,50°•:,or.-· ·mid; the :"total( $id.n'··:1rttfitsiit:,:weia'1·25.6·;,011s~ (7 •2 

mole•, ··u· ac1)'~': /.·M1·1:rn1na:r;r:•.(1s~:fa~tli>i:r"•a1iijoi;l~·-:~,.the ··reaction 

ve:ssfi1 gai'e ., 570': si'1:(''1Sf ·#~¢l/«s:t•i'c)3!'Ud9:•oui)ro~Ef~:;:,whloh;wara· · dls-

-tW..ed ~;•/a·'·itt<J~ijat·~uotion«titm:\~ao~hmf't~ l'e~ ·in '1ength BXld 

paoke.d ~tlf ;:gtaa'tfliel(~iii••· .A't:"1e~;~·~·;;of'~i507·:t:3·:.imi. j;·tu distil• 

~t:f.oii, aat~·'il16fffict'fii:"~e'·U-~''.:in«';1.ii-.-cU.trerent'i'al:'',torm•·:1.n···t1gure 
xxt,,. . ._.. 6bt:~edi~/.":-(tali,ulat1cm'!df.,; . .Pei.tce·~t~ii';;'bt:1:somers··ilidicate4 
tMt '.ii-he ohl.oro~-A;.;;:m.' ,·.,·a'~i.'si:f· ~'ol>taih'ed/~on1fGtiEilt:·•·,6fZt.t•_;7:~:; 3-t···•n· which 1a . -- I! UJ...,- . . . . . ~/1 • rjll. . . . 

not uriite~onable~: ·•'Uf ·li,n'"cSt rtlle'1'.lnoie'I'iico~a~ifm'i~k'''by': ::w~~d 't¢aly• 

fis•- -J?e41stiliattoii-"of?tlie'','cente~/:h'a~ioiJ/·ot··tliei1ower '1>0111ns 

material ,1a1ctea·1-:t!t,,»roaillfJ;,'';'ffllioif:titef·i~cr;,an:att1t1s:· -kaicatea 
·OOhtaliiGd- '5"-'7~;,ijft.'.:tl;~v~:!:Unfi.,~!!t1ie'rief,:~o'bllditlbn~~~f1't·'.,seems' .. urins~: to 

e,;pe~t the :results of dlstiliation. ciata to b<t very relia.bl;e • 
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Figure XX 

Distillation Curve, Propylene Chlorohydrins 

Pressure = 6 0 7 ± 3 mm. Hg 
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Figure XXI 

Di ff e re n t i a I C u r v e , P,r op y I e n e C h Io ro h yd r ins 

Doto from Figure XX 
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