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!rba d:t~n>VOll'J' in nat.uM Qf pol~ath~id mono-.;1-)ztd 

di-c~l!:looye:lic .sGsqtliter.;;tmn~s da~i ,,ad from cynlonon@.ua to a·~fnlo 

uridE.tO~a e" g. 'ear,1QPb.Y1lene,. G{Tjlmac:rone,. klt;mtll.tm~ 'ate.. ( f.)h:1:rt I) 1 

c~.me ng :a g~caat SlU.•prl$e s.'lntrm. EJS;;tl;t~r- i~~.ge _e~booyal:tc compounds 
l,~,a 

bli•!le besn found in natu:rG~ onlu in tllr:! ~acrocnTolit'! f:. .... n.~,~rllnt ftatonO'~ • 

~he 'fJit!icu;l;t m~~sa ·tQ tbr~. smtbe$1~ or tbr:1se ~ni5 i1Y~~~ hdd 

earli~r f':1vourad th!3 v1~f_ tll~t compotmd~ ot tllis typo vmre p~ely 

produet.~ ot hmaM tboumht and lnl:Jollf.'!'.: ~ha strtw.tnral et.uf!i t~a'M.on. 

'::.-. of these. compounds b:r C·lms'li1.c~ nberoi(t.r-d nnd wmtt~m inst:mmant~l 

methods is d,nr.tnitely an ootr.t:r.e~r!iUil~nt on tho L)n:r.t ot" ,tj!l1 ~t?g-an!c> 

4 +-. IN!it.. .;.. ""' ~ .t.t , t... n . ll• .a ~• . . ~ · chera.z.si'A. -~.x.1G Sf:thq .• e~~~.s O& .-e~.:~fnse m~r,.:..um ::-.~.ng cotaDOUil~<;l P094! 

C.'e.rtain ~31ffici1!. ti~~s atlr3 not m:any rQS)thods I'll"'(;! t!Vr:til~bV~ ro~ the 

GYiltllG:!!is oE ttx~ &tY:ll1:>~t11. 

J~t tl'\1~ juttotu~e it will b~!! ®Pl'oprinte to coijsir:lm:' t:h~ 

· thermo~~inr.:: o~ rlnrn fomat.ion v:t~-~,vi~ thm strtb1lity P-nd 

·-~- .fumation of tl19d1Uro PlnffiSe 
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tara not simple intr;!r.msdi.nta).)bat\feen ~oa1uon n.n.d lll!'€9 J?in~a• i~rJ!le 

oo~on and 11llrgG t.,.:U1r:tfil ~tmlml"lilllY' dltter- l11;·t~le in ch001ioml 

bahav!om.~ f!'OLl t~Jwil.~ ;iliph~iac eoiillltfl'r ptart$ ,both mai;ut-mte<1 ond 

u.Ylsntt:t~aterli tne t!ledium 'r.-ingrg hrn.r1a spoo:U'io f«1l~"turma 1;1l~t art?. 

ch,~r.--.ani;,:gl?:imt:t.e only of thaJ.t a..~d mre not ennountfil1red ~n ~ny other 

cla$~ of o~"g:;ulic compound~S. t»tfil.ilGrJ revie~~Ys on rn.entiur..a rin1~.~ ~r~ 
4,a,o.? · 

~vailable in l1tm~~turQ • 

..'! sti.i1d:J! of th~ fl\l)l~ttlllar mod~lm or the~e ~ill~ s~t~i;ame 

:gho,ls tb~t th~i!"Q is no rulre,lt!t stl"'n\i.n· rm.d Pi ttt(1l1f" ~t:ron.in. 'rha 

f~tOX':9 .rt%'lPOn5:tibl~ ~f.'or ttv!l iur..ri'ilSf'ilr.:fl! ~~n,':!l?~Ji' conttmt C'Pist. V 
of suah ring;9 1.$ thr?J :Intramolootllra.t- ovar. c~mnding ar-t ~ r~sult of 

. :; 

\fhicll non-bonr:l$ca ratom.s ·~ f'oreed t:.o a.rr~11ge t:h~ ~el V'~~:S at d,. stAn.o ~s 

. . . 
te.t-med in~i~~-rm.n.ul~t'l bon.ris; th~ bon.~~ltl i~hl.lt ar~' arr~mg~f! out,;ide 

i~h$ r:tng QX"t~ cUl.'.ed G~!"~anllUlB.~ 01" peri phf~J.Sa.l, e.~· t in 

cyclodc.~rm.a, in i:1j.s most~· a.'~'loured confi."'oraration tharm .mr~:~ !lliz -:tn·t.ra-rmnu.l n~ at'lrJ 1"~-P<~zti1>ht\Jral by~il"ogen rn.tor~s ~ .: L l~'i n:. '2J. It 

follo'hla;thsX't:Jfo:wm<) thmt the taerc~Zflene groy.ps in cyclodoorEn~ are 

stereocht~mlcall1 non-equivmtent. 'lb.a gJ,tuation i·s further 
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CO~flpliei\"ited beeituse both th@ hytirurn{ms of' ~)rl'ta r:tethyl@net. fU'ro 

paripnarat. ol'" on~ byd~omtm mtom is p~u'ipllet>td and th(].! oth~l!r 
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~be mo$t !ntf!'r.,.stmg ~st1nct1ve temt'W!'e ()f the ~sdiu~ 

siaed. vings :t~ tb~ atanit'$$t~t:ton of tl?mls-lltmuta~ ef'iroot.s ~<I too· 

. :. '., 

do not oc·ctu.a rt• ~he c ~bon u;hain oo~ do n{)t tn'!FOl ve ntt! mb'bou~s.ng 

;iltnms. ~h$:f tmto pl~e Mtvoon t!tQ'/.3s a.c:rro~m tbe 'f'inrJ. 

Tha trnns-.wm.Ul.·el? ·interaution all'o Qs!lH~.:tntly ~omm'~nt 

in thos~ ~PQlUtds in whiul~ units or eloo1~~pbUic· :m!i rtucl~Pi~.l:tc · 

nat.tu .. e ~T.~ · <>m~.~ll3d in tla~ t-a,ill6i o·. g., 1~hm (~m!?b~tl abstn~ptio.n in the 

molecUle ot tbm Slktd.~id Cr,yptol)ina (!) 

CH 3 0 

r 

,~ nunib0r oft int~•(~m·Mtnm si;;udies eororel~t:tnrn stability 

or ringm tq:tth .t"ing si:'!le tllrf! ;av~l.ebltl. . I1~. ran st. ba PQintsd aut 
tboat .f;h~ e'!!ll"ll~ or ~ing tomatim1~ ~~~b1cll !s r.a r11~tt•~r of kin~tin~ an1:1 

dGP~"'ld.s t:fu tim. dii?f'qJr'!llOOe in trq~s· .rmer.~r bat.'.tttten. th~ RCYC~lin 

stat-tint~ m~t~rial, a11d til~ trMmi.ti\>n. st-ate ~or l~ing c;lo~~ 1~ not 

neeess~1!t"ily rt9lat~tl to the stability _at ·the pt-ot.iuat. Very lit1;le 

int·~.ll"la~ltion 1s ~rd.Y .. table mbQUt tilt~ po~it.ion etf (~.u:itil:;~im in fl 
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brateQ; the mogt 1n!!"ormati.Vtl' $tUdies mra t.hermot?f1tW~rlcml in n11ture. 

The heat o:. Cr.YAbustiou of !UI:!th.,vltme mroup ia bia:b in cyo:lopropana, 

drops to Q minimum 1n c-yo.lohe.~aJla, l"ise$ t;o ~~ t-l~~mum in cyc.lono­

nane and til$11 drop~et again t<> ~<J~Scl'l tbe n-alkmn'~ vr~ue at; fll'bout 

oYclotatradoorme"' lt"igo <~i; slaows ttlm ht:l~t o%' 'H~bus~ion pe::­

flll!;)thylenr.l ss a runctiOll of ·x-inm s!iz~. 

Uri tha bms1t:J ot tlla beat of c.pQbustion p1.1r ~at by). en.~ 

ring compOUll(i9. ~re cltasrnit'iec! in:to ~our CRJt-~_go~:i.aa, nFn$lY, sanll 

r:l.ngs { 3 and 4), colllLlon ring:~ ( 5,6 and tl), l!lOd:tut~ rin.gst ( B i;o 
- - -

small rin~ts h~s bt~n. attri.but~d to anglo d~~f'f4~ation t:ttra1n. ':no 
high h~~t or. combustion ~f m~dium siz0 rine ie riu¢ to some ~ount 

or angll! st:r~1n ru1d tha a:d.~f;~uc~ of unfaVQ1u;aable cor!lf'ort~mt1t3nal 

strain. 

aocrosB tkta rings. Equ:llib4'ima ru~u<t:tGs t!!t!Hlsilt"'inrn ·tfl,,!}rttodynruaic 

stability ot ri-ngs 11re J.mf"ox-tun~ltal.,v nlmo:!'lt nona=d.stmnt. 

We h1:1'111 no !'a~ C\:»n~derad m~t.ttra'l:i!H~ ooyclic ~:tum~. 

Introduction ot Ql<!!f.l~Ilts o:~ uusa1;w:-ntion, hGtero atoms ol~ othtnr 

s~rt:tctural alern_ant~ will dt!)f'initalu m1.:;el' tbe sit~J<.1:tion. v.~~Y 

l:J.ttle tbl3rmoohemical ir:tf'omation on tbis P.t~int i$ ava:U.nble. 1\S 

M a~w:ro~d.t\lation ·one f.'la:f coJls1daJr a £ti!W syst~s tbat havo b~ml 
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too stra'lo.ed to· e:dst. 'lbe Cbnl*t-2 nont~A!ns ®me n.run~turatfZ!r! 

syat~s synthesized .. 

. . . . . ' ~' ,~ ·. 

out i.s not mynonymous with Lrltn!r. $tabj.,lity wh~'!!rm tlS act1va"c1on 

en~rgyo ro~ r:tn~ ~losut"t3! tiilf,b~ be a~ptt~et~d f:o ~13)tJ.Gcb the stabil:tty 

' 
probabi.litr decrellSia$ 11~ tl':v~ l~ng m:!l~0 1®ztaa~'l9JS all.!:~ ,.mf.'loot~ ·' 

itself 1n tm unftati'otmable oot1vat1<m et!ltro{!llf tor tbe tomation ot 

medium arad large rings~. ~ .. lle oT~er all. aase o£ rint£! clo:sttre tbus 

llHj!Y bm dertvad frOm. two faatol"s ; a motloto11o.t:ts dooremse in tba case 

of b~ving the ends. of th~ rinm mi1ae !.ncrenses f'~Oiil tbrea to ~ix 

membered, then lss.s f'£w·ou.rabl:e as it 1ncrGamaes fu.rthe~ upto 
' . . 0 

nina m'mbsl'e~, a,."ld thau more tavow.-abl.e ag:ain tot! ll'i\l"g~r rings. !n 

the over all r~sult., easG of ring to:."tlrltion 1iii relJ:ttively h1gb, 

for tht"~e-mfirt!b~re<.! ).'Pings (broo at.\.sa of the bi~b. pl"'obab111ty fac.tor; 

ttweGt atomg ara neces.s~rilY in the opt:tmum P0$1.tion tor ring 
I 
format ion) .. 

four atoms a1re rn-rangad in thl3 mos1~ st:abl$ co.t'll'omaation, rlm 1n 

tretu~-'butan~~ they cannot tom a rintn tlls bast corlfomation for' 
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£or rin& fomation is the. V~l$' unttwltotUtabl.a ds-conrftmatiou) ill 

For the .f'lv~~G'Illlb~3zt~ad ll'~g· ;~ltel'!i i!if a ~ha.~p t-lse bea.QllsS of the 

· oons:td(n~abl.a redaction in tba .~t,..a:tn tmnt:o~.. · ~he GGSEl of 

f<,matio!l or a si~membBred uing is :t~ss i~hnn for R five ... memb~Jted. 

on0 bac~ll-~e tbe ml~&ht ~pil'ovaunent 1n· tba strBin foot:n~ is out 

wei~hed by ~a de•r~.o,_-~.t.loll ln. tbr:l di$tmtufJ raotox-. ~h&l'm :1~ a . . 

sh~rper ~<>P t?~. ·th~ smvt}!l tnembr!r·-a~~ ~ing (botb ·~train Jand. di:sttmee 

tatrtotl" booomQ wo·:-r.s~} and an even sharpqr dt-op for th~ e1 rnht . ' 

· Arte};o t.nat. thQ ditllt,mee f~tor hmrn booom~ ·~abou.t constnnt 

and the 13a.se. or torzain~ lax-i!;4!!X" 111rig~ r~nects the. ~J'ain root·oll's~ 

low en; ss ()'£ ring r<)~!fmation to't' 9.. mnd lO- tnmr.flba~ad rings ('ti'(!mi\U!1B 

of nOll-cl~saical stli!'a1n) t. imp;.;ooving: .tor. J.:t.-and ·lt~ ... meJlbered :JJlngs 
·' 

~d l$Vellj.ng oft tor st.Ul·lazoger u:rcles. 

Transition State 

Free 
energy 

3 

Transition State 
: 

~ 

+ .. 

6F+ -3 
+ .. nF+ 
.4 

-membered rino· + ) 

. . & ~F-t 
3 

.. 

-. 

' 

' 

·' 
open- chain compound 

ease of ringformation vs. ring stabil_ity 

+ 
AF+ -4 

I 

4- memhere 
rino· 

& 

d 
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· .'l~ht.~ aa~d.~ cl.oStlll'Gl otf t;l-"J~e ... t::t~bolf~d rinms .~.~ otmpru;te~ .. : 

f'ryrmation or epQ:dda~ _fl?~l 1~2-hi)lohy"'lrt1lS·~ ~ in eontt"~st ~o too 
diff'iCIJlty 1Jl }W611)!lr'in~ trimetbyl~!~G ondmm 'fr.'om 1~~~ti8J.oh~drln$. 

Yet thG opo~dEttl,· O.llQtt! lfol.'"ti~Gt.i, tar~ ~l..leh mor~. en~ily opGner! th®. 
. ' . ' ' ' . . ' 

the trimoti.'lyl.en~ t>:d.,les, li ... (;Jnootinm. th£a l~~l?er stnbil~J~y of' thm 

. of f.lllldium l"'1.ngs i$ not r.:tast; mor~ sQ, wl·l~n thm ring$ ·are 

unsa.curlttll'Jd 'booausa ot }Jt"onot.mced tr:msannuttU? ill'~$eroot1onsv This 
j 1 • ' ' ' 

;L.s true t!s~ec-iSll~' if on.1~ stm.rt:a irom ooy~l:to pl"ecu~mG)."9~ !~ven 
. . . 1 .. 8. 

the vBry QdV:?J.ntageou;g aa:;flr>in ;-;:;ntn$:d :g of' Prelog >:tnr!t Stoll " 

\>ihieb alll:tlls the p!"!vPt~rt~ti~n or rin~ conpou.nds h~vin!f. rno~r~· than 

a~roembez-ed in n·;o!)<i y:l,t~l dm h:a$ l:hdt;erl mppl ic~bil :tty for. th(l" 

~nthemim <'>£' un.sstu~mt~d oyelic c.~1potmda "idt;·h one 01~ ~oi1~ rnttl ti­

ple 'bonda in t b·~ Jt+inm P ao h;Lt~t:.ly Q ha::-ne terl ~t ;tc. of th!!! natat"'~lly 

promising: ~doptnt"lility, sleet.i,rity and f!:t~nrnr~l U:'llF.!fullne~~ i3 on 

raod newc3r c:t~3t.hot~m. ·P.l:"e apptr!ru.-:lng ~.n literature (H)ntinu:otMity. 
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; i ; ' 

. to the ~ona~tit,n :of" J.a%'~~r J~:ln~ o~PQltndm ~Y. tiM! ruptu.:~re. or 
' ' ., . ·. . . '' ·, '. • ~ ! . _; .·•. . . . ' -. ' . . . . 

.faPDl'OI)r!atffi earbt)n....<u~ttbtm s~il~la. bQrat1lm.. m"b:L!t: p~incd.p.le ~m bef:!ln 
' :·,·. -~ :~- ...... 1" • · lO . . . . ~.· ·. ';ll. . ,. >

1 
. ··. • . • :. ·' • 

~xtendad by 1Wbm~to11 ;md Co.~ in t~i'ir F.~lflltl1lo!Si.s of' metl~ 
. ·, . ·/'' . ,. ' 

cyclodec~~lG ( :ti) ~ld C."lrYctJbYllene ( :tii) 
/ 

,( ... ' .. ; ' I ' 

. \. i. ·: ( • 
/' 

:/ · . 
. . . 

' ."' 

' ,• 

III 

· .. · . 

. ' . ' . 

0 

II 

' . ,· 

. . lill~in!lt);1Qn ot httJ.ogen ~ran pitOLlarl:t Sllb~:.;ttui~ed dthrd.ide !s also 
. I;_,· ' ' 

us~M EnlSJ'tlihQd tor- ttle ~:~;tnth,ls1_s .ot l:llrn:ar :t?~tn~s tr'om tw~:Ycttio 

prsol.uwso~. ' Vaza;t~tion, ~t <t~~~,$ met,~olfl ari:l Mt)ltr.n, .. e. m., 1~1vashi ta 
et• · .'al., · b.'lV'e prr:a,J{U'<ld. 'il\_.6d;~ Yield l17,7~tx-inl®thyl...,tl"nn~W;, · 

trans.l,S-cy.clo~ootidi:GM (V)'_'bV'. t~~~t, .. tl~ ~m~ p~odtlftt of' hydrob~~a­
titin or s,·a,.9-t.rir-lott!Yl ... ~ 41

· . ..: ®t::'!tin-l-Yl m~thrmfl!sultonate 

' ' . 



14 

' ' ' 

at ;too.."'J tempra1!'a~~~ ~tor 20 h~s. · In contrast,. tile. 8-hJ"c111o:'Q' 

del?iVf:rt:tve CVI} ga7<S~ psriphe~al bond c!. re<av,~g~?J .JH•odt~<lt only, in 40)' 

yield. 

Me :. H 

IV v 

Me 
Me ~ 

CHO 

Me 
Me 

VI VII 

l3 
Mandlt!l .. et.: {5.1. ,. b.a\(e st.lO<Hl$dG-d in p.J.•epn.r'inR': ·lil 

c:rclodecadion9 \~~iv~t:tve (V:n:I) by :C.ithium .. diisopt>Opyla!tlina 

treat.tGent ·1n tet.Jtmhy•drof1lrrin. 

QS0 2Ar 

VIII 
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thesis or highly f'unc·tiotlldrl.-~ad 9 .. t~fift~b;!l-l-dm~ralt)nes suitable for- . --, -, 

tn0 S'/!lthes1>3 ot Ge:rmaaraue :i\llt1 rGla.ted sas11,t.nt0~penes. 'rhe 

~terGoohemic3l re{~uir.arnoo1~s for this type of r~mni;:!otls na:9 been 
14· 

discU.st!erl by- Grob et •.. aJ.. •. , ,.~ In tbG~ e:ase Qt"' ~\a - . minonalida 
'' 15 'I'- , 

ruld aryl sult"ona:~e th\e,y tlar.l prf!!dlcted tbnt Q sy1whronous or ono 

step moohan:t~ (a) \fould ba f't~tN'otJ.red ovt~a- :a twQ .. stmp moo bani~ (b) 

11' · ttle C.,( - X bQlld atld tb.r~ trae oloo:t.ron pair of tb.a ni tPOgen 
'- . ' 

atom were bmth or1Qllted er1t! and PtU.-allel (allt:l !)m""ipl~mr) 'ldth 

respect to C (6 -. a ~ bond '~h:tcb l1tidergo$ttt el~av~~:e. 

R N-t-t-~-x (a) R2.N+=c<+ )c=c(+x 

2'''./ 
I I .,. 

R N - c - c - c < + Substitution ~ e I imina t ion 
a I I 

/ 

3 0 -Cbl.orQ'I;ropana (XJ, '1.4hic:h meet t.bese rsqu.:t1rernents1 ~~t,.aally 

f'rag.ment by tha stoobrono~s rat~chani• (a) an shown by their 

enJ:aeneed .reoot1Vit:r '~tu!.ln c·m~pa.r.a0r~ 1i!l'th 

I 

83H83 
1 4 FEB 1984 
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Br Me 
I 

• 
C.l 

IX X 

' 15 
strueturnJ.:ly ain1l~ c:~elic tirat:tdas not containin~ nitl~ogm atom.. 

Me OTs 

XlV 

CQ 
· XVIII 

I 
.Me 

Me 

XII 

XXI 

XIII 

XVI 

~ 
~it) 

. I 
Me 

XIX. 

It :trmura:tned to 1m sbo'\m ·ctm.t thO! synohronr>U!! Boohrm:t~ 

wotlld not bo obm~t"V'f.lbla in cn~es ,.,bare e1tl'wr thG OJ..- X bond orN-
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e1ee.tron. . . . . . 
,._ pei.r · or 'both al'e pl"e'l1antad :rrol!l ~dopting the. required orioottlt1.on. 

'P.his bas no11 bGen dem.o:n:stl\'atJld by studying 'tha solvoty ... 

,91s .rntta~ fitn(i thG.- p~Qd"~ct~ of tha starooisnmers of' .ils5-aud. · 

7~~osy].G:ey. N~matbzrl ·~·ecQhy~oqtlinQnal,.ne (XI). - (irlfiil . in aoJii 
; . . . ' ' . . . . .. : - ' 

(V/v:J ~;ChllllQl- atld ~Y O:Gl'a'!Parin,g the1l." t!:~:;:,t c>rdal"' rntf! oonstantl!l 

with·· tha~~··.r..t:; t.ha co.P~o~pond17lg i - ~d 2.:-iiool.ityl tosyl~ta:a. 
. . ' ~ ~ ~. . ~· . 

~~·laus ttl$ equ,a,t_or1 .. al toayl~t~s (XIl, (XIII) onf! (X"/) 1 

in t-tl-doll all three elect~un :pslrs involved in t.be. synnhr"onQus 

process (a) ar~ mble to l'Udo_pt' ant! ... p~all(4" o~ttentai;ior~a (f.nd!cated 

in tb~9 t"omttl~s b.y -h~avy i.ilies ql" ®otsl' aff<>1•d e.mlu~:tvoiy the 

c~~rQspondmg .f~ta~Qntati~n ... prodUa.ts (X'!III) ~-. (XI;t) .- hnd: (XK) 
' ' ' . 

rraspeeti'\70lU. :fi'uttt~mara1 th~ so~volysis ra:~es ~t (~CI)-,-_ (:\III) 

. an.·1 (XV.) art-~ _4870, 416 and ~- tiUle~ 'tho·se or thliJ C.Ql"r'O-spon<l'inA: 

·~ .• dacatYl. toS!l'l!lt~.s .rosp~tivcl:r.: . ~hi:! $Yn.Ol:'lroncu:1! ntttu~ ot the 

fra~P..ntlltion P':>ou:aas 1~ ~$0 ~e~"ltilr.:t~d in thm $t~l"OO$POOific 

fomation of a trans and B C·is ... olaftnio bonr.l' ·1ll ths st~a.ined 

.. produnts (XIX) and (A;i:J r-rom {;\III) !dll<! (XV')t respl3t!ti vml-y~ 
•"'\ 

'' . 

'hTtlfe·h tha 0~- a:r.s bond l~ n~' lril1.~$X" ant" and par-nllol _to the 

· C(b Crbond, react ~t 3:*ates co.~p~~};!l~ t~- thos$ _or the c orr.o~srmn.dlng 

axial 1-d$arl\.~"1 tos-;lat~G!. : In ari<tor.r!rmce "tt1i til tl t"~n(rt.ion by ·tttay 

of', .a ctr.roboni'Wll ion, the. _tosylntfll (}~I;t) y1 ~~lds Blimitmtion pre>rzuct· 
4 lO . ·. . .. · · . · · · .. · · 

( .D.. ' · ri.Ht;,tt1Yl o~tah!rti~ql:dnol!n.0) · bt)~ide$ fl1!!l~entat1_on 

i' 
f 
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product (XV'III) 1, Wbtr!II~ a~ ~h~ ,tomr].u.tc! (XIVJ &ft~r~s' St~bstitlltion 
-~·siao 

C alcoflol :and etla~l?') ru1d a\~itiat1on !lrodt~ets ( A , 1'. · lf-Meth~?l 
'\ ' 

, I' 

\ . 
~\ 

'\.· 
. · . tn !:lie a~Y•~atO~at 'l,..t01l!).'lo:ey o:l!i!ri ..-,.t1. ~- ~:0 t.he 

rJ.ala«?.tron · P.rlf.ir is w~ablrl! to. iadopt a position ·1mt~~~i'planJi~ 

"W1.tb the 0~-"0-f botlti.• s1nca i.'tt is c~lipll'~neti t<i os~11iat~ .in ~ 
!'ltm.~ perpend1cUl.!aJ1 to thla vin~. In 'tht!! etlse or tb$ ~!dnl 

7 .. tosy1.o~ t!hari!tat.ivta OCU"I;t) · tbEJ 0 ~ · .. ,. ills bond am ttell am ilhe 

N •. alectron · .. P~ir ,~:t'QJ no lon2j~:r· Mti~.ln~iplmr.¢~ 'h:1th ~e~p~t tQ 
' -- . 

the Cro- erbond~ ibtb .tQ~;ill'ata~,. arr:1 :pr~diote<~lt·.; on stetteo-

elootr'tm1c: .grflund.91 r~aotr mor(~ sl.•-m~·v t;hoot ·the oo~r~$pondi.ng 

~ -dl9Q~;Tl to.~;J1 .. F£ttBS ~d! aff'ol?t!! .. wut'l~t~:ttlt1t">ll rmri ·1,2...:e1f..~int1t1~n 

produat s ~a1.y •1 '!h~l'l~f'or.a., e'1et~ in t'Wo t;tt~p ~oe~$"11 "l:t~ th~ 
, 1 I . 

a.arbordcim ion (X."t:t:} . i"l'$~el:t.tl~i;it>n ~:s' pr~vented by ·a depa.rttlr>e from 
. I 

An ant;L-Pftli."ipleny.\al" orier.lt<.;t.1on of t.t~u:t li-el~t:;ron prd.r witb r.e~oot 

to th~ c0- t~y honeS. 

. In ~~"NUJt:iQn of tbi.l typB (a) rt.ndl (~J pro~Ofi!ding 111r1 rm 

i.t&ter!."l~~iatSJ ani-on t:t~~ion :ts the p~~~rerl.!'lilt~ Pm:aation in tht?i 

'c./ 
I. I I . I I ·1 - - > / "'\.. < (a·) X C-C-C-OH-----+XC-:-C--:-C,;_O---rx+ C · 0 -·---
I I 1 I I I . "'-o/ 

. L ;+)c c(+)c=o,---(bl 
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. j 

~he diti'ict\l.ty in f'orminm 1,~3 - ·~l»l!Y oyclobel:ene r.GI'\V be. 

duG to th~ ad•!ii.tional $ter:llo. strains whic·b hn~ra i;o be cl?eatet!; t.be. 
} ' 

reminder ot th9 cycl.ohextm$. ring 1tbich l)mut»l~s- a1t(!!~$d :~f) th~t ·t;.m 

atoms cl to c6 b~i')i:ile neas."lY co-PlanFW and ~Qugnty itl·po~ition 

' .• ,.·. '· ;• ' .. :· ' ... •:- l . ' ' .. ' .' . ' ' 

the norm~ chrdt-- form Qf thril ovclok'.u;,xmna ~mg e&usas incll'-enmad 

hydrogen !:1olips1ng, e~pa-cimlly in tba ~' c3 r,md G4 groups. t;uch 

,. ' 

eclipsing prob.::iibly eontribut•as l~goly. ·to t!:a~ gr~~t~:r b.eat of 

combusti()n &ar metbylene in ovo.lopf.1l'ntrule ( la;>!. 7 1t oal/!'Jlole) then of 
16tl7 ( .· · . ., ' 

cyclQ bexane · • 157.4·!"" aal/raol-e). 

J.G· Grab· at. al l'l~v.a qisc.u.ss~d ttla steroochaeictd require.. 

ment in beterolyt:tn frlilglt\entatioll .reaction or the type a - b ... c· -
\ 

ttl - x -~ a ... 'b ... e = Cl ~~ 1 :t f· tlilm ~eo~ntry ot the t! - Jt bend ·,md 

that oi' tflm alectrodan:iltion r~:roup ''ai" rQlat;ive to ths .b - c· 'bon(! 

are critical.. ThiJ)y arri'\1-eta rtt't thi~ conclutt;:ton f!"'l!'i a study ot 

sol volYsia :!'~tea ru1d pl"odliats Q't gter~i.som~nc :t..methi!l-4i1 6 nn.:t 

-7 .. dooahy~roqu1.nolyl p-tolft.ltUl.~ :aulphon~t$s in B05~ ethmn.ol •. 

~ba eq_t:latorirlll <~to<.- ano 5o( -t;,an~ to$!tlntes ODU:-I) 

and (XXIV} :tn the equ~toriat 5o(- eis tos11~·c.e CXXV':t} tba 

t1otR - (fi!m bond and traa elf~·tron .P!ilil" Oll 1111t~ogen r-1\lt'tl fixQd\ in nn 



-~ 
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rut~iper!plrm:itr m th ;r,;f$spoot . -e;o the Oro - · C.y bond.l All throo 

C OnlPOUllds undezago q,Ullllt:!.t ~i '1$ Wld sto.r~o Sf)~c1t1o- trn~®tntion. 

3ineill tl'l!lY alsG r'U!n\et ~ol"a 1l'ftlt)idly tll~b -"l".M»JOOQll'l)botast~ 1-niooGl.Yl 
' .,.. . . ' . ' 

xxn 
XXIII 

XXIV XXV. XXVI 

XXVII XXVIII 

enhm:10ement daia ttl thf9 .9YllQllJ.•f}nous r:Aoo h:i!.Di$21 ( fr~1i,OOler!c affr,~t) 

va~ies 'tl1itll tba .stability ot tb!a f'r:~~ent~tion J>l"odt~rt fonaed .in tho 

tran"Sitiotl st~ta" 
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. and (JL'WIII) am 11~11 as tll1t1 · ii~uatQ.nm! 1 ~ -tosYlate (:OWIIl, 1n 

'whtcn ·an -an:t!pemip!all~l' ~i~meut ot 1~he electrons on n:ttro~$11. 

. and 111 t~ c ·- :CJ!a atld c ~ _-- C!r. bo~1dg is -~teri.c4lY em.lu.tftad• 

react by: ebe Wa'llol.~Ze,tllat' substitution, and el1m1n~t:1on· l~@~bMian 

(Slf1 ... E1) ~nly. Ion!m~t1on. i!r-mtss. ~rae B to R ~ima~ lm1.er t-hM 

those of' "boaomoj!tpbonstt 1 ... ·tat\d 2 ... ~ennl.Yl t()sYlllt$m duo to tha 

~flte dtlert.N~sin~ il:lducti ve etr.s.,t ot ni trornmn. 

~elatlonsilip illt:\icat'es Cot¥lqU'~ent un:tmol.oouar . ~:i!dllBtion ( 111) by 

Me 

~.~~IV . 1/- OTs 

: •• : .; l 
- ~ . . -~ 

XXIX 

"'-~taY' of th9. pred~imt all-c:htaill' nonto~"fQati«)ll ( X'X:II.Il, _ tmd 

sYoollron.o\151 t'ra.gtne!2tt~Atit"n v:t~ tile sltsw boat conformation (KX:L'\) of" 

piperi~!ne r~1m. 

19 
Yl~~i~on rm.a . 1i1e~+)~ . hnd sttldiad tJ.\e -sta~moeh~icol 

reqai!'~ent fo'l. ... tne .tragman.t:mtion vru~etiml of' ·11-lO..dtoo!dintl!ol 
' . 
mrmotoeylata l\?tt.ding to the .t~ommtion of c.i$-M<ll tram1a -

. i 
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' ' 
' . . ' ' 

I : ' 

:. ~; 

; .·; 

~~m ·rour -l,J.O.' ~ ·:d~emiin~1oi monotoeyl~te.$ (JC~l· ~~ Utttiil:,l.: 

(0!3) w~re S1lbje~~et!' t·o tns action' of" .votamsium ~~buto;d.t!e in 
~-·butanol tor' ·1 ~-- at· 4t)~~ · . r..tono.tosYla~sm CXR~I) nnd.. :dci1i:t> ·('drs·;)~"·:·. 
we~e 1nd1Vir.iuallir ~tinil{~·t>ted 1n· bimb' yield (<:a~ OOib t.~~ .~~~'s : · -' .. ;'' 

. ',)··~, ; 20r.:IY_.L . . . .. . . 
c..rclodee.etiOM ( tr~tl~~).. ~ : . · ·t ·4~11€1 (~"'Uli) ( ~ sJ · ,,as conVf«:Jr:ted :tn 

sitllilar' y,ield to c:t.s-O..c::tetodi~C$aDn~ (~1s-5l21s 4 I 00-llf'!? ~t!J1!1Ul;bs QJ;I'Q in 
. ' t; ~ ., 't, ' 'I :. -, .' ~ : ' • ' ' ' . • • • '. 

acaord w1 tb aone~:~~t~d- •b!!;'~nk~8i~ -~~-- ant1per1pla&~tn" ( J800) bond~ 

XXXI (OTs) 
I 

XXXII (OTS ) OH 

XXXIII ( OTs ) 

-~. Co.~Ple~ ~i~uro :;'rom ()lmin$t.ion of. 

~$0I!! tUuntat~lint!i. m a:t~~s nnd 6~ ot 

w ' 0 . 

trans-s 

C) 
0 

Cis- 5. 
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,I •. 

detection by ~ap!ll~,;r. vmpour :pba~$ c11romatm~mpny or :no ~~()r~ tM!1 

O.lA~ of thf~. une~pr.;ot~d i~Gxa o:r 5-(Nfalor'!aemlo:ne in ~ach PX"Ol'i\le.t. 

The irepovtnnce of.: gl;n,f;'lstry i.~ ml $0 oop.htit~:l2er! by the 

dit.fertmt l:u~bAV101.1J~. ()Jl t:tt~~tra.ent 'tdi;.h b~se Of (:Ct~t) (!)T.s) in 
t . t ti ' ' .s.... 22- (6 0) Wh~eh botltiS tal·R ~UJ1 "b _~fl! OSCI?.!S5Ul.E'i1Y 9,.V'r.t ... clAJ&~J.. - .. 0: 1 

subj.e~ted ·1~o· :1-;nca < ~~e condition u~~d i;·o fr~grtl~nt (:.QCt:t) - ( X.UI:n) 

(O~s), (}OC'i'C} {O~i'sl yimldtitt~ ·~! j)rodqat vh:tc-h coni;~inGd much 

um'H faCti~{! to s:.rl mta. Un.~irttr r{lorm dx-11s1~:to <r ondi t!.ons modi un m~t h...V'l 
·n 

mu;lfin;rl carb~11ion o~ P.l."olonrn•E~d t.bu.to~ .. de t1"emtttent ( xx·;Q · . 
C crts) · di:ginteg~mted with lo·sa ot t-o!9Yl·!!te to m m:t:t:ture <)f' px-odut~t~ 

ootltaillillg no dl3tact~'ble n:-~..~ ... ts, · the t>roduet ~~xpoettild frO!il a 

produqt by int'r~red .spootrosuopy and CP.p11l.ar.-y v~I~.C.i \l~r.oe, 

how~we:~, consi:nt~eut witb thr:1 :Pt-'!31ltm.oe ot 6)~ ot tran$-5 ~llioh mtght 

be expeetad frOJ,"l tnonooon<Hi!~•tei4 frragmentn,1~1ol.'l via a o~b"l:l!>tl!taci 1Grl. 

(.~III). (m'?s) t.f_ere pf.'rnpm:r~t1t hy ·tosyl~ine; tho uorremponding diol s 

·in pyridine. !1onot;osYlat~.' f (x:co ( OJl~) co~1ld not: 'be D!'*Jln.r~d in 
i'J\. 

pyridi1:1a but Will~ obt~l1nod b:! tre~tuHmt or i;!ie d1ol Rtl.lr~r ~oltltion 
. ~ 

t»i;.~~t ·Aith .sod;tum twdr:tde and. t.lmn ,dth. toeylell1 .. ow1de2!3• · · ~hu 

1,10 -dscal1ndiol;g lJel!"e ~tl:u~s!mota hy ·methods l-th:loh allt>W$d · · 
' . 

• 
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oily, the othax- c~ystslline, by p-n:ttr.obff!n:roylati~~ o.t .. the 
\ 

. ~ - ' \ 

P-nitrob$n~omt~::s, ~nd s®olit:f.:l..catlon o~ thr;, 1.rol~~tad\pura-p ... nitro- .; 
. . . \ 

bonzoates$ i\ssignmeHlts f..lf oont·i~t:.Wation (JCt'i:I) i~o 1;tt~, <trystall1ne. · 
' . . . . \ ( 

diol and (~II) oil!' d1ol werm mada atte.r tl~main1ng i;he infJ?~l"'od 

spectra of thf3 two diols 1n dilute <:tn.rbon tet~aahlo~ir!e:-~1qr~.~.rt~; 
!ntrnmolecuJ).:u:> l!lydrQg~!l bonding wa·s rappru;eent only 1n t.he spootrUt1 

ot t.he o1~y dial~ · ~bm two d1ols ~!~re roellltad str,mt.uratJ.y by 

orlaation of t'brc) diffel?Gllt ketol?!l 'lhich iilo1;h yielder.1 the o~'!)ected 
l~ 

nltr~violet sP~t;rw:11 o~ A .. :1 -oo'f~alol!e \~h(m subjeeted to mUd 

of thm oily Kato O~X!.ifXJ obt.aillad .frot:t (:X.'CX:Ci:) g~'\lre a cry:;tntl:tne 

diol mi~"turm !'roo Uben e nmw diol ()Cf.,_} \!1~~ obtained ifi oo;: r-tel d 

0 

OH 

I XXXIV 

~H~ 

co 
OH 

XXXVII 

OH 

co 
OH .XL 

co 
OH 

XXXV 

OH 

cO OH 

OH 
XXXVIII 

0 
OH XXXIX 

OH XXXVI 
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bon~ing wns 11ot dQt/~<!te~1 in thOi I"H.1 spmctroum ot. th:l$ d~.o1.. 

AlU1Ainittm L1tb1um byrllr~~-~~<l ~e~~uot.iol::t <'>r. thm ery~t~?·1nB Kf'iltol 

C7~l!if), obtained trom (XXX1flii) ~~Vf:l an oily t11ol '~ixt-u.rr~ ftt'om 
\ 

which atlt)'th;11J:- .n.lJ'~ diol OCC·Wl!) and shtl!~qillf& etrQJlg :thtrnmolectlln.~ 

by~:rog$11 .bonr.'Ctnig f~- it:;; I .. U. su;~ootrl>J:'l 11as (;bflaiuctd l;;y \ta SGlf7·'li~llee 
\, 

involving. P-ni trob!;!UlZG;;'latioJl or thm cliol rJli:ltl~re, CP'tf;nttatl isa-

1;:ton o'l: a now p-ni trob\mtZOI~i~e in 5';}.\~ yiald1 rar1d s:ab)oJl!f:'l..c"t:'h>n {,r 

the p~e p-nitrobsn:aante.;~~ :j. it ~is :a curious f~nt tl::n~~ the 
i 

p .. nitrobet~zo~ti3S of (Jt~\if!I') to (JtY~W.III} \finre moth found to 'b~ 

dimet3t"l)h1e w1:tb i~ff!$1t'iticrd dotl~Jle r~elting J)Oint~ 106° ~nd 11-:f>c. 

A tHll'"ttoy Qf. the t1!-~~~t~t1on ll'~~e:t1.ons ot bydr«)~­

to~l!lltes in lit!lll"nture i:Jbolls thn.t ·tht!! l:'lono-tonwln.t~m hrwa boon 

tosYlataSJ of that type (XLI} and (XL!!} undeX" f'ra~entat:Jpon 

condi tiona hn.ve no1; bme11 studier.t. 

Ois 

XL..ll 
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' . . 

vill l.{~ad 'i~t) t.he for:'fiat10tl of t:lls .monooyclie uns~tu.~nted 1?l.eyloin, 
' ~ . . ' . 

Fa,rorl3~ii ~~~"angemGJn.t of 2,3-~:!:poAicycloha:i?:atlon{;~s_: to deteromine the 

sti~rooch~i$tr:r at_ V~.ai:l0~3ltf~:L :lt",]!Q't"l?~Jtt$tuant. in cyc,!:L~ · &"t1/st~ems in l'1b1ch ~ 
. ' 

. tt.L~J gr6U9 b0in~~' t11splac:OJ!l Wl~~-a :not bon•.!{flld };o a t.eJrt.i:wy o-arbon ato~. 
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XLIV 

XLVII 

OH 
H 

H 

+ 

XLVI 

occur if a ~t;a~'bo:JZ/1 t;;l?oup is pt~~aent in (KLI) r.u1.d (}ujii.) as shown 

below: 

CH 20Ts · DTs 
'•,. I 

0 

XLVIII XLIX 

t!:lm allto:dde iOllS wh:lc-h in an 'l~uche~o9a!' - hfb~1~ton, - C!O!'It!!Y fl"m('!­

mantation m!JY l~n.d to the f'Q~ation ot: b:!cyelodooenQne!'l1 nnd 

cyalononllllon•ls ~s 8hO'Wll in oh~.JJt - 3. 
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(LII!a) and (~IIIb), (.tV.n) ~c1 (t,Vb)t it 'q~s ~alt, qQl,itf.t be aft.:­

PlQtt~<! fo)7' th~ int~.o1tw.tion ,r. oi~he~ fttrlatiQru~lities. 

In o~dfl).r;a to t!il~ lth<1lthrrro- ~If!'h a Fnvorsk1i. -§ Jt@ctmmc>~$1".­

\vba.rton-Co!'eJY remr:r:.n.ng~«ent r:r{agm~nt.at!.on r(llant:ton cQuld bo. rer;~~1$ed, 

tte r,u.s'!!pmr§~·!J '{t, lO .. e . .Po~-~)-:-to~Ylo:t~ttl!tl'thyl-a .. ra,&et~lo:no t~E.V'li]) :m;,f 

"L.V{l 

d1$tb:rlaminobut:anf)ne r1otnoiodidt1! with tha enol ~t0 ot ~lth:rt 
cyoclobe~aJlQne-2-~t~rbo~late mn~re in 75Jg y!lelfl eth.vl .. 2-(3• .. ox.obutJ~"'l 1 

eyclohtilxnno:ne-~ .. at1\Y.'bo.X,Yl~tf.'! O:.L"C). ~li'he cyclimation of' the dik~tt)ne 

to 10-o:arboetbo~v- A 
1

'
9 

-oc.tal-2-.onm ( 1:.X) 'h':!IS ett'ected by 
/ 

sodium ath.Qxtde: in etbr.!~Jlol in fllbout 66,& Yii!!ld (2!,..~din~ttropl:u~nyl ... 
000 hydrazone derivnti··te1 .. 0. p" 118 G ) • Ketat:t~rltion of the oetmlone 

oo: 
a.ocording to fJl'q)1din.tS am~ TO!'a~$~trJs1d. let~ i;o th~ tomat·!ton. ot G 

lot of bigh bo~~Ung l!lateriml ~nti tl:te darsired i~ei~ml \'i'lllS obtrd.ned in 

about 5n,6 yiml•! ~s rapoJ:>t@ti l~y t!~o worltHlr~. , 
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. . ' 

Uso of· '3Ust 1.2 a~~ivl'doot etl'lm1e diol and a c-atalytic 

amount of' J')-'to1UQ1'Vil91~f'orrl.e mtt!d, th~ lf! etlf~ of the lCotal 'i~as 

~treatly improvoti. .ilG~Jl.tctiou o£ tnr.; K:et~l 1\d,"th i-\l~"iin!tt;l 

14 tbturg bytilri;~e f!taVfi' t;he ltrs.tttd ~lerr~hol ( r .. itn) (r.a. t). ·7o0 cn. 
Dta-Keta!isti!.tion bJf l."l?Jf1umnr~ wttb J"ilellfl - riO! mave tbili un!;:ntu~nted 

iti)~O aleol~ol (2J4 .,, O.lll.?. m.p. lfjei°Cl. !i?~e~tnumt '.d .. t-h a1ktdine 

hydrogen pe:.roxido .gava. tha e.Po~ .. lt!Jto-al~oll()l (T,.,itiV) (l.n. 

~:.t..i·8A .. 1 ~l. v Or:L· · t 

· ~itb rad!st:illed- p...tol.u'*te.$ul"onYl c:blori,!ti! 1n_Pyr1dine r~t~- oo~ 

gaflo e!lO:.t.V-ltato .. tCmate (Xr:.·if:ti:t) (~. L~. 1720 cm-1) (m. p. ggoc). 

Tho (tonpound w~s .treated 1.\fi~h so!L'tun llY'·~ox!d9 :at o0 o 
totJ tllt"a~ hours ~~~:tve a tl'A1~u~a. of' ~dllC"ts f:rot!'l whi.ch uoul.d, be -:!.solr1tad a liqtaid (J:t.p •. 14.5°/~.M.) (~:'{!-1)/..-m/e :1.00;./. 

...... 
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t "'"1'1,. ) ( ... -rr.?:'T • ( ... "1'1r "i"I 1· ( \! V""'T''l'I '- ( ·r. v-r·rj· ,, ., Vlf) (., .._ .. .,rr) structux-es 1\ 1.4~·~·~~ " , ~.~.11v .s.) ,. !b'J<ll .1; • , u,.,!J ..~.;.'" , 1 .-;"~" , "}"("""' ,. J"Atl"" • , 

( I..:Ct!I). 

LXV 

CHc.OH \ 

0 
OH 

LJCV! 

c:t 
0. ~ 

OH 
LXXII 

ceo 
0 

LXVII 

(!:)0 
o E 

OH 
LXXI 

r~ b~ss may mt tn.clt. lltW' ()t" all of' thli:! initlo ~ti!Jd 1>o !91 tiom;~ 
. • t' 

0 

simul taneou.sly ot" dif;ler~te).y d~pen~ .. n}~ upon · fL~~~ size, concentr~tion . ·. 

0 

XLVIll 
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.,ttaok of the btlsa on 2 and 3 po~itttons wlll tr~sUlt in the fo~r.1nt1on 

oi' .th(!l t:rih,itdro;cyo compo!;fll(i (LXV' III). tw (a) oP~ning or. t llQ f!po:d r.~e 

r:tng and (b) r.uJClr.to).)hilic rlispla<!~{!!flt. o.t" the- 1;ogylo;tJt 'f~oup~ 

Attack on oosit:'ton ( lJ '~iil l]iil!lf.Wata a c a:rbranion :!!;'J slmtm 'below:· 
CHa,01's 

r.:xvn 
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~uptu:re or ths c.en.t:t--aL bond !,).lld oons!i!Q.UE'.nt 61limin1.~tion of' tbe 

tosylOX'y gt"Oil}il to. ,y'itDl.~{ LlL) .. 

c. 
CHa_OTs 

0 

6 
G COOH 

' 
I 

G 

L.XXlV 

0 

0 

cooH 

\ 
'· 
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. CH2.D'rs 

o-

0 
LXXI 

)'o the Gndo rlcm.bla bOll~ ,~tructUl"GIS~ 

or 

0 

0 

LXV 

0 

0 
0 
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Whe matood of isolation f'ollow;..;,d, clllf~ii:-ly rttles out the 

ncids ( t~IX.} and (fl;cX). 

Infrarori spectral analysis or ·the comoo,.md shQYI~d 

abaorpt1on lDFand ~t 35'70 ctn ... 'l rv- a:'!l50 crn.-1 ('bro~d) dt.;ta to 

group. 

This l:i~nd would 

be expeeter.l in mt\V ona or th'a st~·u.ctttrB~ (wtV), (f;.c]CVI}, (J~XV'I!I), 

(LX.'U} and OJUII), but tbe $(3lm:>nd Bb$orpt1on b~nd ,11£)\lld :renn\ln 

absent f'ot> struaturas ("~_,."C\fi).. ( l:UWII) 1 ( t.X\.ri:t:(), ( r.JettO, (L1Ct!I). 

Too free cmr'bo~Jli,c ~ar:bornrl streteh:t11g band betw~(,:>.Jl 1725 em .. 1-
1700 am-3· r,.?.t~tai11ed absent in she preti~t i.r,. Wlnlrl~is. Th~ugh 

tha~,~ -U..'l:Jetur~t,;!d . k()tmlic: sy:stem i~S onJ.~r Po~sib1~ for.> the ~ 

isomgric atru<!t.U~e (~(11). tht?J Ob!f?~t>11Sd hy•U'-o)~:an oondinr.t $'1~i:"atchin~ 

I c = 0 stx-<iitc.!litlg "ribr~·~ion. f'or thm t<?ae ketone G,t (t - 9 h~s 

tShitted to tbtl 1o,t1~r anel .. f?'Y l"'«!!Uiion f..-1700 cm-1 ( hl) J an!l 

the ~,(11 -unsatur~t~ti k$tonic' strfl5tch1ng vibr~tion mt a - 2 

· rema111 at ·t.ha m:r:p~oted ra~:ton.' t.me5 cm·1 (tOJ 1 :9.t is r,.)rnona'ble 

t.l:u~t t~ha bydror~an bonding would ru:aise Jrroo 1:.he K~tonic o~vn;en 
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~bl1J COlfJl}OWld abs:tobec! at 236 nm Ct =-~3!L75) Mt! 281 (~=-116.) 

1n Ultraviolet. · ~bis indiea4es ·the· probabl:$. ·pr~~sentH) of ·at\ 

J i ~ .-Wls~turated Jtetope and .a l(r.Jttone system. in tb0 prese11t 

stmtcturiii (h"'ig. % . ) .• 

.·.' 
,1 '.· 

In tba · m~ S~T~~~19m ·or ·th:ts c®lpoun.tt the proton $ignlll 

~ua 't(> tha meth:fl ~rou:p .. nmld· on 0. -· 10 \ff\!;l ob$~Y.-"'f~t11d ~t l.lB. t)l)ff! 
. . . 

{al~I,S), t'i'flicil- indicates tna.1r no don.bl$ bon~ ~~· at1~~.chea·fb tbo ttethyl 

gs:-oup •. · . No svidl~tca ·tor· th$· f!!%QqttY~l1c tloulf;'l<Et honrl ~nstm in· thf1l · 
' . 

p~asent s:t:!!tetas. · ·~a.ord:tnmlY; tfl(J! douhla bone} c.~~n b~ loor!ted 
. . 

bet,teall c· ·- 3 rmd o - 4; t:nfli po:a;ltion or whicb is :also $Up!JOrt~a · 
. . - . 

by tt:Ae fa~t; ·~he pr,•otan 'ifi~mnt!l ~~tt.'ritm.te~:l -to o ~ m rand o - 4· ~si tion 

a~peaX'GHi at 5. 72 Pi)!~ (J.Il, S) an~ 6e0l ppm (lB,.til ·rmmpooti Vely. 

~be c -· s ~nethy];.tmta" g~'"Ou'p or out- exp~tad Sltl:-'U.cture c~· ba 

ace.ou.nted to~ .from th~ 1)1i'o1;on si~1al -at 2.2~~ P1lm '(2t!1T}.·. Whtl 

othfir threfS! mat~fi7len.rf groups ·at 'O .... 51 C - a, e · .. 7 quadruQi~t 

. _The moi:ec~~lrnr ~tJtieht {)£' the comP,9und is lt16.' ~b$, 

probable ma~s rr,_~oo1t~~ion. 1.$ _out_J.ined in Qbm-t ... s,. 
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·m;e 196., RI 4% 

Molecular ·an peak 

' I 

. . 
• f . 

~- .. ·~;~ · -co . · 1 
.. ~. . .lJ.. ~ --. I 

#B:>· 'K_ # 
0 ~ .. 

® 

@~ 
# 

-CH:?.-CHa 

mje 79, RI so% 

1- OH3-CH 

® . 

) 
mje 51, RI 40% 

I 

ffi;e 135; RI 60% ! · 
I 

-CH" I 
\1 
' 

rv~ 
@ -J 

mje 107, RI 70% mje 12.1, RI 50% 

Chart- 5 
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' 1 l 

f'acilitj,_es 1.n OU:rl lU.DOl'11#.tOl"lf·t \!1$. COUld not identity tm.v' otbar 
cotaP!)tmd pr11sent 1n ttl$ ~·u ... o®ct.. Bout$V~.Jr, tll?tit\s~ "~')t~ 1.a in 

pr~:!le'!'(1SS in ·t!IU:r.' laboratory to identifY and co..'1.Plat•!lY cl'lru?act.erist! · ·-, ' .. . . •. ' . . . ' . ~- . ~ 

8odiodGr1VatiVG of . eti'qicyolob~~M\OnSt"'"2-carbotrSl~te ( r-.tr:t!I) 

. ·· was eonclensad with.:.Pl?Oparg:rl ~mmttrJe to rntv-a anet:rlnic :c®oound · 
• . ', ' ' ' • '. ' ! ' 1 ;. ' " ' ~ I • ' • ' 

o;ur.;.:v) as a m~jor produc:t. B:tc!lration of tba ~Stif.l>m~c 

compctmd to . tbe ®ston.vl. dGJ~:tvntiv:e o:.:v~:t) cb.p. JJ3f!>/ l mt 
. . . ~ ~ 

Di_ssm,.a$A>b~zone dii!!ri1n:at!ve m. p. 216°, !~'! t~ ·~·· · ~~~H)1"ds 195. o .... 

·1n5 aO "''"' ,.o29 · 4 - "r-st" -l . -l· (. : ) 7 
t.l .u ; ~~<~~ 1 .t.• r. "''ft::i{) ·ora ltl9S cr'll. · b~oari _, · an.ci ~3U.b$e.. 

queut l'-inffi. clf)SQ.!l¢ by i~ot:as$it~ t:~rt~ l~1~tQ;;dt~a ~sll'l$ tht:1 Utl$BtU»a-. . 

ted. biciya:lo l~t;Jto $st;e::o ( ~::t\V'!I) Cb.p .. J.:~ .. sQ/2.9 ltBlJ semitH.\rbooone 

d .. ..,.., ... -f.,!.~~ f'J n !:?.~ ·':'·!.'~ 00 ~ ,. . . n -ti!Ai"' <!. ~.r.l Ao. -9 illli ... .,~"' "'m ... l e.r:;r..., ........ 'l"' ia•·.li"• ,..V€.0'~,, ~(,. •I> OO.-t)r'4$ ~wc; .. li1 - ~ioU6ttl:l: 1 .;.. • .-.-~ J..l•~·-~ ~I t 

1670 ~Jm.-lJ. Use of :lun~~ l~ 2 ~qui'f~l•l."!lt $th9.nat~iol ant! a c~ttaly-~ic 

~C>tUlt .of -WJ&-tolu.~n.~ sul.t'onic aci~i fi~ldad t.~af~$1 · (f:JC(V'III) . . ' :· . 
r. 0 . ' . ·-ly· '- b.p~ 140 I .s ·mm, i.~. l?mo um • . RF.:ducti.on o1r tht1· 'lteta:J .. 

witb · ftl.umlllium !.itbiu:u fl;:t•Ql'id@ ~~~te ·tb$ lt0tal ~.c·obol (r.;ctiX) 
- . 0 

CP. b, l4S/.s rJJJ.IJ.]. D~kGt~ :t,;~~"t;ion. b;r ref'l.u:dng ~t.ttll MGOH .. m'!il 

~ava the uns~tui.,.rJ'c.,:.~d ·KF:=~to ru.c~)tle>l.. ( 4CC~l L-b. p. - lS5°/. 5 mm. ; 2:4 

• j •• 
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redistilled Jlar.&l ·- toluene ,.. sulp~..onyl chloridl.'!! .in PY!"ldina tilt r.Pc 
gave \::Jpo:ey-Ktlto .. i;oS1Jlata. {r~·!!II) · C gur.1wy t;ltts~, i .• r. ~c:rntie) t 

1.715 om-1 J ~ 

Tha compo1i11d wm11 t1?~3nter.i 1~:'Lth ~odiuJr.A llydr.oonda Qt fl-lta 

r."'or t hre~ hour-~ ll!~V~ l?. mixtut-a of' produ\!t.s from \fh:tc t1 caul d . be 
' 

isol.at¢d.a Viscous liquid (h.~,· 135°/.5 imil) (iJ1CCX!I). 

.. Oa cooc2
H_s __ ~ 

LVlll. 

c5:J-+---­
l=~ 

d) a 

LXXXI 

~0 
LXXV 

COOC2.ij5 

Cb<J 
1 

UXVI 

cf): 
LXXVIII LXX.V'l1 

d)o----* 
0 

LXXXI /. LXXXII LVII 

LXXXIl . 
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'lZ bG compound ,fflio:b 't>J"a~ :1 $0lfl;ttaQ. Jiltl1 hsv~ any ~e. 0~ . 

the following. -~'truoturms· (~1::aiiJ~' ·o:.x:a::t:ri)' (r ... ~>.. · (r.Jtxxv>, _ 
' ., . . . . ' .. ~- . ' ' . . ... '·· ' . 

( LXltX\1! J, .' ( Ll;U\TI-I) 1. ·. '( .w't~iWI:tt l~ (~!'A:) •. · .. 

• ! • 

· LXXXIII · · . . '-LXXXIV . . . LXXXV·--· 

~ .• ·. . AGOOH ~CH3 . 0 

~o ~ · 'ltoH 0 C OH . . 0 0 

LX.XX11 

LXXXVI LXXXVII LXXXVIII 

·.l~ bn$~. may attac'5 any or; all or the indicntrnd r>ositions· 

slJ'nUl't.;.lUl-aously {)!" discn•e~t~~ dfil!)elltl:{.ng upon thtJ m12Stil1 COOOt.!lllt.~n-

. . ' -<D 
®~--- ~cH2DTs -~ ~ :.k .... 

·a 

·:Att~ck o·f'.tllu' base on(fr:) and (3) .P!>:!it:ton·s W'ill ~esult 

.:tn tha formation of the tl"ihydro,zy' aotapound (It:C<XII:t) by (al 

opening of the e~PQrlda l:":lnffl (b) nuc:l.eoPhi11c d!splaceaent o't tho 

tos:;lo:ey"· gr()Llp. .~ttmck on tl.~~it1on ( 1) o:.fttll gena!.'~nta a c~~rbtmiO.ll 



compound ( 1X:'O.::t'l). 
31 been r(~portad. 

42 

0 

tna ruptu~e o-t the nentrf\1. hond a'1.d con.:tGBQ.umn~ elira:ln,~tion o~ th~ 

to SJY'loxy g~oup to y:t.el d < L~CtG'X) • 
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0 

0 

LXXXIX XC 

Too f!);(CH double bond m~v :re:arrange to endo <~ot~ble bondud · 

st;raotuz-e (XC)\~. 

Th~ cycloprop~.n~ r;J.ng nf' .th~. abovG? compoun,~s may open 
' ' 

CH2 

~COOH 
0 

LXXXVI 

0 

DOOH 
0 

LXXXVII 

hfh(flFton •• C>Orey fra~.o~tat:t.o~~ to f?,i,ve (LXXX:!!) which l!~ay re?~tar!'snge 
c:ioul.>le 

to th@ ;e.ll.do"bond stru.cture~ {iJtXXV'III) or (XCI). 

c:t:H or 
0 

LXXXII LXXXVIli 

~0, 

~--t"OH 
0 

XCI 
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. ~bf:l'·mEJ~tbod, o:t i11ol.ation f'ol.low{td1, ol~rtWlY ~e~ out tba . . . ' 

acids ('f.a.."t(:£\\1!) an~·. < TJJCCt'J'II) • · · 

. ·;.r;ntrrarll!d rnpoot~:d . ~natysis o!t' th~ c~poun.¢1. ·showed 

$bso))lpt1on band lit 3-'~00 ~ . ~1360 cm-1 due to th~ prm$enoe ot . 

hyrb'•oxyl grou~ •. ·.~he ~t~on~ Gtbsol1ption banti :.1t 1700· cm-1 ind.ll'tmtes 

.. •: ·. ~,..·.· I . ' 

tbe ·struc't'ti:f-~ (:t.X)lOOJ'III}. · .. 

'Mbis inl.fiicate& tne J;robtl13lo ·p.,r_$~~lce or !\ KetQtie sy$tttQl in the 

l)V:~-~~t ~truet.ure (F:A~· 1<;). · ) •. 

. . 
.In thG ?ldR spectrum of thli:S compound, ~h~ }lr-c•to:.l n!i.gnP.-1. 

due to the meth:f]..ano g:ooup ht1'ld. on ·a ,.. 9 'MF.l$ oh~~r.,.l9d at ·4. ~ PI'ltl 

(2H_,.a>, t~llieh indic~tes th~ J)rastlnc$ Qf' g;roeya:tic ctouhle bona.· 

0 

0 

' 
~be prQt-Qn ~f'illal ~t e. 55 l.)Jl~ (21!,.d).0. :?. .. ~6 pr,;m (r:tH, d) and 2.39 Pi>Jtl! 

( 2H~S.} ru::a pr~bably dua ta <'- - a, C - 4 and_ r.: .. ? nHatb;fltma ~onp 
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0 
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CH,=-cH-CO .· 

. . 2. ' '• 

-(f)~r-
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. . 

. rriie. ~~5. In 9o/o 

. . ' -
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.~he noleeulnr \f~ght of the Cek~l)O\Ult.1 i:s J.B!~. T'he 

probable oas$ i'r!'~tgmentat:ton is outlitlf.Hi in Ohru:-t-6.: 

On tb~ bA~ai. m or. the a.bova ev1dS"'.v.,ea1 us bmw tentati v~l~ 

~s~1gned tta0. ~Dtruotu.r'!ll ( !i."''OC:tl:) to tbli! com~?Wtd.\ . ·~.~ W$ h~ve no 

or.a f*acilit:l.~!~t iil our lab;yt>tSto.tJy1 we could not identify any other 

Pl'"o~~@$$ in uur labor~1:.or.y to identity ~"ld o.omplat~lY' c h~ao.ter1. se. 

tne tragmsn~ation p~odu~ts. 



I 
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/ 
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. !rbe melting a..tld b!'):t.lin~ po:tn,ti.s n,.-e: unoorl1'emt:~~~ . 

Bol:v~n1~ ~:r.tr~ets ,tare ~:r.1ed ov,;Y.- ~rdlY.rlroug rodi~ ~.tlPh~t~. 

o:d.de strmaa.rdi<SEH.l ~oz.t cbZ'omatorcral)hY *!not"rtlng t.o Ero<t~tmrl. 

Infr~rad tmd !?1'·11~ mpeatra 'aer~ ;-ecord¢d <m E$C~arum - 20 Ili . . . 

' 

meditw arui ...:e:?:lt brutd 1"G!Sl)6o~:1 vely in IH ab~i!})t ion. 

The 

A so1ut:i.o11 of ~odium othoxide wms prf!prnre~ by tlle 

o~w.tious addition o~ cle?'an aodiw. ~23 ;, ·l gill molm) tc> mtll1/'t!ir'at:te 

ethanol ( }~00 ml) and coolffd to 0°0 in. an 1aa salt bath. · A 

.mixture of rf'"hdistilled oyclc>bal!anOl'l.e (00 g,. l mole) and diethYJ. 

oxalate ( 146 g,, l mole) uns f;hQn a~ .. iod in one lo.t a11d t:ttter 

, I 

I-

t 
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tlloroul~b ~dang liil:t ovem!gtlt in 1n1 ine ·bath. Tl'J:e, .'f'ollo,~ing 

daY th~- rrf!~otion. mixturrn··,~~m t.tlluttad, ~idtf'ied "~dtb lO UO 

~o the l1'es!dtle St>r.t. ~lass pot\rder- wra .. t~ a~ded and banted 

... it in ~-:oil batb at a'bG~t~t 180~0; imtil 110 rtto~a eta:t.'botl mtmonde 

evol"r~a~ .. 'lha rms..\riue on dist11la~:ton f!:ti!V~ ~tll1l <W'&lolltiXtlnQ.'fle-
~· . ':,_ ~ ' . , 

2 ... carboXY"late ( 150 a:).· b. p. l.l0/10 mrn. 

. . ·, 

Etb:ll-2-(3'-oxobu.t~tl:>-oyclolle:r.an-l...-atle-m ... fil~bo~;ate (r~t:t) 
r ill 1 ' • .,.. ..... -~~ ... ~-.i·~-~~~t4m~,.... . ..,, .... ,.._. ·~ ........... .._~~~,·• ••••• t ,t •t»'"f: 1 ·'r· ·-. 

' . 

. D!etl~;tl am:tnobut~:a..one methiodi('le p:t-Gj,)n~ed f'rom-
' ' 

" 

methYl· iodide (,;io ~) an,J dietb;)>'lamtlnr>butnnone (:17 rt:;: 0.12 mol..e) 

: cyclohexan.onf~;.~e~rbo~a,to (17 ~; o. J>~olo) ''~s a.t,"ldteli in one lot 

tollOt4Sd 'b:r«~rop,-d.~e adf!i·tiotl olf· sodi\W et.hotdda in ethn.n~l 

·prepared from .Slldi~ (1:?.~;,3 @q 0.1 ~. _atom) Md anhy~ous ~t~Jianol 

lias t-Gflu.~~d to:r."' rut hoW1, · cooled ®d flil u.te(i. . . ' 

wca.s s•::l!)t-a.t•mted ail.~- tb~ _C)q~us lnyar a;(!;:~aat•itd oncf£1 tstith s1:hGr. · 

IJ:'be conbin.ed a~t~acts '~t:.lre ,~~.dlflld, dried ant~ CH)JAC(mtli'llted~ · 

D.isttl.:lation or tl11~ rosimue gave etbYl-2-(~31 -Q;tOih~lity:t) .... cyclohexan~ 
' c 
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-1-ona .. 2-r.nt1.rhorqltlte ( lU g), b.p.l liaB0/o.l5 mm.! ·It was tl~~d such 

as in ti~e next stE~P • 

. lt"\' 1'1 b tl> ~J' ' A 1,.9 +--"1 ~ ·( 1'V') ·., .v-var . oG ~:w......., ... ~ -oo . ..,.~-·~one ,_.lli ) 
C I tt ·r I B ........ I J, ......................... 0¥. . ... It 41 ~ I I • Q l!P*'IIII 

Xo a solution of mod:tllll ethoXl.dm in etlm.nQl Cpre_pered 

fra-.a soditim 3.1 ~; 0.135 g. stot\ nnd mnhrrdrotls filthtmol (160 rrJ.)J 

~ras· added ·Wider an .ti\tmosPb.~r~ of .ll1 .. 'trof5an ~th]11 .. 2-(3~-ozo'bntylJ-
' ' • I 

c·yeiohexane..l-ont!-!?-oar'box:rlate (25 g; o.'104 ~ole) end too reaction 

mi.xtll'l'e lett. at roQr!l tampa~.mtu!'e ~o~ ~ hrs. :md them ~ar:1t.,if!,erJ w.t th 

glacial ac-etic ·mcid. SotM.ua oostl'!lto ~,~s ~1ltetre!~. ott :~lti ·Qlcohol . 

bQn~etle1 '~tashed '"':tth brine,. mt:tturmter~ sodiU.tl l:d.cn:sb~nl?ita solution 
I 1 ' ,-

tmd brine, d~i·ad and t;ue t:JC)lvent .-di.stillo~ orr. 'rba 1r1aJ;1~a on 

d1stUiati~n i'~m'i'tll. lD-Cla~'bQ$t;ho~- .6 :t'·9 -octal-~-one · ( 17 g)· b •. p • 

. 0/ .. ' 136 2 t.'U':l., 

/. 

2920 (e); 284:0 (sJ,. ·l?OO (~),. 3670 (s),, ~1630 (s), 

145Q <s>, .. 137o(H>, uso OJJ>, t34o o-n, 1:325 (tn,: 
1300 (11) 1_ 1000 (s), 1200 (s:), 1190 ($;)1 llHO (N), 

llf~ (f.l) 1 ll4tl (14.) 1 .1095 (s} 1 1000 (h1) 1 l04n. 01) 1 

1020 U!il) 1 mo (tO, 950 (J'~U 1 ~3() (\0 1 005 (WJ,. 880 (l~), 

. 860 (10, 835 ('~J),. _7&') ('~,~' 76.0 (H). 0~'1.g. ) 
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'7ba 2t4-dinitl'OpbooylhY~~on.e ·p::-apartE!d 111 ths u-su~ ,~ay 

c.r;rstallisad !tS c~.im!Slon plmtms twom <l!thyl· T¥nt.lt.."lte-etbll!l0l. n.p. ll7°C · 

(11te:Patu:r·e26 rittCol'd·s ll7 ... 118°C). 

,~nl. C:rdc.fl. tor ~Ql~206,H'4 :. 0 = 56. 71;~1. !i = 5 •. 47Ig1 

ll = _13. 93;,, 

Found. 
-·. . .. .. '•:: -

SemicarbtaZUil$. .l)X'vlf)fll"ata in tl~ut1 u.:su~ ~ray on c~.rst~Ul1sa­

t!on tram athanol meltQid !lt aos°C (lit. rn· ~~eo:t'ds :t.,qa-1BS0 0). 

lma.l. Calc d. t"'a.r c141~1t)~31«3 ; -o = en. ~l;.G,· l! ::: ? • 52$1 

JJ = :hs. t)5)4i, 

\f~UJ ~~nu.xeq w.ttb ethane i~:tol (7.5 m, 0.1~ [!!ole), .. T?,.'!;ta, .. toluoo~ 
. . 

su!PhQnio ooid {!)0. mg) mn~ t!.lr:r ben:arme (~ f.ll} u.sinl$ til \>1ater-

,.,.!!ts, coole~d,,_ tirashmd 11ith ~n.tl.ll"t~ttt!d ~fldiu.a bie~bon~_ta solution rutd 

brine, dl"ir:.td· ~nii UQllC<;Uli~r~t'lld~ . Distillatioll or tbe rtBmidua ·­

afforded tbe ~tll.Ylene .Ko~;:al, of. lO.~!lrbo~thQx,y. /l 1 tg ~octnl-~-one 
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!fbti a'bo're Ketal (5~7 rn> \1as bytib:'oly~ad 11iY !'ef'lnrlng with 

65;a znet~~Ol. (60 ml) c·anta_iBil'i~ ~OllC.·· hydrochlol"!e. ~id.. (4, ~) !'ot"' 

Tbe p~oduat \\f~s 1~ol~ted by ether. . Tbe ethe~ e-;c~r~ttt 
' :• . . - . 

v~s · 'il~sh~d tdtb '1;il'inm,· ·sat.,maied sod:l.u.m hic~bon11te riDlutiori :md 

watl!lr, dl--:ted :anti <tona$iltl"'1lt-ed.- · ~ho rssidu~ on dl.st1ll~1on ~ave 

lO-byd:rox,zrmathYl- 6 1 '·9 ... o<Y~;ai. .. 2 .. one (1.-.1t:tii) b.[). lOO.o/o.s t:nll • 
. I 

~tao ,--..... 3380. ( b~oad), 2841 ( s), J.Bt> 5 ( s), 1470 (Jlf), 

1455 (.s) 1 l:l;cr oo.,. l34f) (M),. 1310 (WJ1 lMO (JJl)e 

J2lo (li1)1. ll.?O ( li]) 1 ll!i:O . (10 1 . 1000 ( B) , 10~30 (a) 1 

ooo < 11) ,. 97o n~n, o.® ~lO, 9lo (~v> ,. s7o <H), ssn cw>, 
840 ( M) 1 700 (Nl,. 7.tt:O (i\1).1. 680 00 ~ . (b"~ltg. ) • 

. . 

It fuxusd r.~ 2·l4 .. d1nitJ:Iophooylhydra~one. 111ld.eh on c~y~ta.. 

llisation from ljlthanol. hmd a •. p. l55°t, 

I.a. Cnujol) Cm cm.-l.J 

3.'300 ( s) ' 3100 ( l!J). J6ll) ( s)' l59r) (g),. 16110 00:, 
1500 ( s) 1 · 1430 ( M) t 1380 ( !~) 1. 1~360 ( ltl) 1. 1300 ( ·ff;), 

1305 ( s), : L~:t~o ( J1) .~ 1000 O}n i 1216 (rO, u~s 01) , 

J..tJ6o <N>. : 1oao. nn, . lMo Hn, .:tol5 (,O, : ·93o nn. 
o2o (lO, ooo U4),. s:3s on,, s2a CNJ, n2!l. t~o,. ?so. (rn, 
7J5 (G) t· 600 04) • . '(Fig._ · ) • 
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. t~·lt'l..epo,ey-.9.hydro~etby1. .. 3..doo:dona (LXIV) 
-1 pr T It • l!d lll•••u _.,,. .......... l I I f ~liP ....... ._. ....... _.. ,..,. • P ers• 

. . . . . ' l. 9 . _· 
A solution Qf'. lO..Hydro:ey'nlt1!'hhyl- 6. 1 -o(ld;al-~-one (l. 7 g • 

.• oi mole) ~ld mt-JtlrlWlol (~ ·ml) 'b!~e.- cooled to .ooc in nn ics- smlt 
. . 

hath. . Then a ~;gixtu;re ot 4( tO SQCl!u..rn hydr.rntitia ( lO m'l ) tm.d 001:: 

hydr~it;@ll pero::ddri! (l.~ ~) 't-lQ~. added ~Jtith continuous stit-XJ~1ng. 
Af"t~ th!3 a~r1it!on.,; the ·rrmltc1~iQn ~i.r.(!~u;ram \111!~ stirreu~ f'or M 

removed on ttatfartd'ltll u.ndtn" l"S!!tllnad ])rrnnsuxwe. The 'l?9Bft.due W~$ 

coolm~ and dilut~'~ witb waeer ( :~o ml). _ 'i'~tl aqu~ou~ lave~ axtl"a.cted 

'dth beru:ene.. ';.~he axtraQt w;;.s ~Qshe<f until neutral,. driti'd mnd the 

~olttent remoJTGd.. 'rna. gt¥affi1 tQtaSS on ~l?y>sttlll1:sntion Cr'om .P&troleum 
. ' 

ether (60-60), tP~VIl ttla epoxy. alcohol (L."t:t'if) m. pill so0 e. 

c = 67.£m-~;11 = '1.69,)'j,; 
. --

.,.. l is ................. ,. • ....,. •• ..... ........ l 

3<120 t sJ, 1720 (a) • 14:5o. ( s_)., 14:25 _( s_),. l!f!O · ( s.>:,. 

1340 (s),. 1310 (I:~),: l~~ (s).1 · 1210 (s)1 ll?S 0~), 

114:0 (s}~ 1080 (sl, 1095 (a:J, rno (s)~ 940 (s), ~lt) (H), 

890 (l~) 1 .. 970 (1~),. B60 (lit)• B40 (s)1. 790 (sJ, 760 (1.1). 

(ii'i g. . ) • 
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' ; ~ : 
. . . 
·...-:.--.... - •, ~ ... : : ' \ 

l . 

41]p..-epo~.9-by'dx-o~eth;rl.:.a .. dooalone · G3.0- g) .1·n~s- d1$SOlV$1!\ 
. -

in a~solute .P~rid1n0 (a ml) tmrl! cool19d to -sO~. It was· t!lentGd with 

freshly d1 stilled. para-toluene slllPl»n!'11 o.hlorid~ ( n. 5 "g) ill ab.r,ot'uta··!' · 

' 0./. 

dr:tet.l ~nd ·amnn•cm.t~at~~H;l~ 

solid m.p. 98°C. 

t~ll20 (s), 2860 (G), 17!~{) {:;) 1. 159<) \H), l46n (a), 

. 1~10 Uli),. l37o (H>, 1sao' ($J, ·-lm90 <~n. 1~o (Ht'), 

JJ3.:sa on, ~ms (HJ, lJ:lo (s), U4l) nn, 1220 '1-n,­
J06b fitl) t lOJO- ( d}, lt)lO- (H), ~roc) .. ( }0, 92.5 ( s l 3 

890 { t~}, BJO (H)~ S:tlO 'OflJ;. 81(} 00, "lt>O 00 1 680 O~l) ., . 
. I'-\ 670 \l'l1 e .) 

Aeytion or b~se on Otr...V·J:II > 
............. MJUH!li'lU..,..a}uil!JI;, . WJ o It' •* -...-.. r M:£!111~ 

~o a m·lution or 4,lo-epol%1f-9-to~tlo.oc.y" ta!':lthyl .. 3-r:1ooalon.a 

(XtVI:ti) (l.O e~.-o.r,oa.mnia> 111 t~rnthr1no1 (5 rol.J a.t. o0 c. ~m.~ addad 
. . -

a metn1;Ulolic soJ..u;tiQn 01"' ~a~um 1\Y.i'~o:d..<~G ( .6 r,~ 1.n 4 s.l in~i)!'lanol) 

.. "" l ' ..II "1' .. • ~ r"t0i"' ,... •(ij ' . " f""tJ.. ' >&i if ... . &u dtl.flt o't -~n·;~ ~~""t: ,.,, v ',; J:1 <)f' wo MV.:rts. .& hlSi l;~~Jael(f, •• (Ul. ~ ... :(huru Wtr~s 

diluted w!~tl brine, e~;;r·aet~t'l ~itn t~t~~, '11113-:~.dlrad ~etll '.d .. tn br1.na 

and f.iruill1 with lta'tel•& ~1-~ti! umd tb~ fi\ther "!lras c1~~t:1 .. lteq o1'f. ~he 

1 ·. 
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' ' 

I._a. (LiqiJ1d) C.tn ~sn-2J• 
·- ........................ ~-II IMMI4 ._.., JPW '!QG • ... 

·357o r'-" 3i'50 ('brroadl•: &q~o ( rtJ t ~~860 (a),_ 1760 (W) t 

1655 ($)• 1G20 (t(t),, 1460 (s), '1370 (l\fl, 135f) 04)1 

-~0 (s); 1000.- (lil),, ~~ (_J·~)_,. 005 (S)1 Blo (nl; 795 (s) • 

... ,. <'iig~ · J •. 

) 

i~ass: ........... 

~he aq,~lSOlla potation was ~1d1finlt! .,4dtb dilute 1l)"drQ­

ohlor1e aQ~d ( :Lll) an~~ e~xa~q.'t;ad ~t:!l cbloirof'om1 Wflshed until 
. ~ . . . - . 

. nalAt:r~,. d~ieti ~n.co~~~-r~tatl •. ·- 'lbo ~u mBss. '~n1ch diet not 

. ~olidity . w:~s n<lt 11t.aX*ifi~d~ __ · 

flith1! ... 2-.;propBr~1ft .. ~yclobe~~l-one .. 1?..:{~:ml,"bt'):!ey'lmte ( IJO(ir) 
•• -. r P.....,.F>P~., .. ~..........,..,~u ~t'",.......,,...........,....,.~".......,..'•C!••~:ar ••= 

' _-. 

X' o socilto-d~ri vati ve ·. c»: e:t l:l3'1-ctY~lohexan<,nm-~-C!a~'bo%91. ate j 

.pi'G;lat-Qd in the Usu!\1 "VJ'av ftJtom. othyl-.cycl.ohaxanon.e .... ~-0-'brl.xY'lnt~e 
. . . . -

<5i tit!~. o • .s moleJ at:t.rj sodi.Utn ~~tl~ (7.5 m; o.aa r.aolG) in ~th.Va!"ou~ 
' .} 

. ·, -
-1 •• ' 
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·.oil S stEl3.tfl bfit.b .f:a~ S . hQllrSt· OOO.leli, 1~,tasho!it well "11 tb l?lltm1:'t rutd 

co.wn,:,n.trated. ~tla lllesit!tuaJ ()n ~:istill..mtiQn grr;,rm ettm-..P ... pMpar~rl-

c:ralol'l!9~nn:-J.-Ol1•1)..2-.(!al•l:H)$ate (.$ g) b.p~ 1~36°/9 W'l. 

S&J;l:!c·.t.ltrbazcne ·p~~p~md. 'by $l")fli'Um acetLlte ~nethoiil on 
. . . . .. , . 'PS 

orystidlisation. ft .. ¢~ "!ii<tUaBu.s etbanol mal.tati lBtloe (lit.·""' v~cords 

152.7 - l53 •. 5°c). 

!t ~l-2 .. ( f! • -oxot;»r!).P!il >~oyeioh~XaJla-·J:-on.s-~-.,m~bn;x.r,rlnte> ( L;atTI) 
,a'"*' t ~~~~ ••e ... ..., .... .....,~ ..... ,._~¢,........,..,p~......,..-,..~~~··.,............,_a •• 11_....••••• •• 1 .,. 

Carbox:rlate (5f~ g; o.m [tlOl$) 1n. 100 m 2!1Wthatt()l. 1\t8i$ 1\l~!ied 

dropw.t~a wi.th stira.•inm to thm· clitl'dyst prapn~f:ld by. mom~ntiwtly 

~rming ~ mixtur ... f!l of r~d o:dde r}t m11roury {{3,.8 g)1. :reorontt'i­

!'luorid~lil~tu~r aotlple;t ( 13 £~) 1, ~'l*iclllot-o OO@t!c m.cid Md 15 ~ 
. ' 

~\rt:er the. 

addition ths r~~tlon m1'-Ztuh:"e_ <Was stir~ed at ro!?~ tmtp~atare 

.. toP ~ a~dit¥ioll.\Jl two bQ~a .·~~ poured ~~l''l to vsry dilute cold 
' ' . . ~ . 

. sutpm.u-~~ a.~id tt.itb sti~r.ing. · ~"be prodta:ct ,ABS l$ol.~ted ~t!tll 

e.tb~r 1 washtad ~tb wa'ta~, dried and tb~ mol.VGnt ti!:~tU.lett off.· 

,~lla residn.e on. dlt,s·ij;:tlb~tion. liil'i~v$ tlth;r1~?.'" •. (2' .. ol¥-,.P~op~tl) .... 
. ' . , . ' I ' :. , _. 

cyc:lohe%tm-l-t>ll~m,.,~~rb~~~te (.t$5 g) 'b.p. ~3fi<>/l· ~. 
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:r.a (nujol) Cm ont:t. J: 
~ ........... ~·- i'liil~- .. t.·~· .. l-~ptr.Oti ... 

2940. ( s.) ·t 1'7~ ~. ~,95. ('bt•o;M3), l~5 Oil, 1~50 ( s) 1 
. 1·t 

l.t!eG (M.l, l4{)t) (H)~ l~O (111J, 13-iitl ~;1), l3l0 (M), 

12$5 < ~;~>, .Jaoo ( !1), .uas ts. i. 115f) fs J , J.l...m .-..J 

1125 (~),,lOt~ (HO,· lO?o· (l~)r; Ji.)t:iO (\nt ir~oo (Vl) 1 

1010 ( .tfl) t Q75 (:~n 1. fil5"Y 04),,, 910 (H), BSD (.11) 51 a 00. (\!!) • 

(1~.:1~glll ) II 

Di sJemiu.~l~B~oo~ pr.rlJP!~ed in f':n.o nst1al '~ay ht~d ~ cru~ 

melt.hlg point 216°c. It b'Ollll'! not 1:Ha. ·Pt.Wif1oc1 due to its ir&.rolu-
, og 

bil:tty '(Li 1~. 28 re<Nlll"ds lf~5.~i 0 
.... 195,.e:~~~l4'il~). 

' . 1 • 

JgtbYl 2 14, 5,6, 7 ,a tu:.~;!!ah.Y~~roind~~-2-Qna-B-Crn:r-'bo~vl :~tG~ ( r.JCWI:t) 
~C:I't'$A....,...,.,. ... ~~~~~ ...... ~~"*~..-..~~ 

hR.<i COOlfa!d to .T;iJQl'ti t~@$Z*UtU~~~; ~~thyl.,.,2 .. (R•-o:!:Of,J!"OOYl)o .. cycloha!trtU.. 

1-one-B .. Ca~bt)ley'l,~t$ (00 fflJ o.24:3 ~ole) ·was 9\dned in !>Itt~ lot.. ,\ 

at room terapel'"nttlre tbE;J r0tnei;ion mixture 'tfas poured :into ··1-50 t-tf.. 

ice .. wat'":>l"' end 24 J'Jl" oi" con~.· hYdlN)l!'fhlt)l'iO aQir.J 't~t~:g ~~pid!Jat~da.d. 

'X' he p~od1Jet W!?.s i sQlrd;;sd aft,~!" s~a·t:urration. \'.rl.th ~dtt\m ubJ.or.ide '<:ti th. 

c.liGtillation g;~v~ atJ:tyl 2,.4;.6196,?18 he:~uah:idroind/Ml.G-~ ..... on~o;,.B­

e"l:?bo;gylnte (t.X:Kli'II) (20 g) b. p. l82.$<l/.12.8 rar.1. 
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. -·±:-a· ·(-L1qtd~!!l) C1n c~-~-
A _ w,P? •.1 P-•., . ,...,....~l_!t r oAr~•• ~ut,. 

_2920 (S) •. fa84(l (.fi)1 17_ m (s) 1 ].67(') (§)t' .'.'!:?-''- ;, '~' r 
, I 

JS;~ (sJ, ·a45':1 (tJ}, . .:tJ?'O 0~), 1350 (M) , .. ' .1340 (~1l. 1 ... 
• •. • ":' . • .. .' :' ·, • 'i 

:tooo ('rO, 1000 ·( s)~. ·:t940 · ·(a>, 1220 ( ~) t:' ·11t;n ( ntl, 

· 1100 on •· 109!5 ·< s >, : loot) < ~~> , 104o < M):,': ·1ornn oo, 
000' oo,. sao ('1~)_1 }~>s (illJ_, sso (a), aas (ln, 7Bo nn, 

) 760 tro, aao (lfl. (I~'im.· .t~. ).· ' ' · : , ' ; ··. · · · . 

Sam1c~rbazona J?r.sptU-$1d _in tha usn~nl vatr on or;rmtr:ill1-
. ', ' . ~ 

$&t.1on tror:a etht~.nQl tJeti~~d 20ao~ (.Ltt. 28 r-oomrds 20_2.6!D eo: m~.a0c)·. 

~$1. Oalcd. fol" Cl.~Hn.gO:jli3 ; C = S~l.OOi~; H =, 7.l65g; 

-l~ = 15~ 85J~ 
Found '"" .... .,,.., !'l<~'~ J.1 - ... u. ou,~. 

·A,· 

EthtlenG Katal at a~b1d2'o~..totby]. 9;4, 5~67 7 ~8 h.exahrtdroindme:...2on (\·,:. 
b ! .l I •.- atD~ _U .E I tt-~Y~ .... ~-~..c.:-hr-·~~~ .... I .. Ill .. , .. <II•• .................. :._... :le .. ...... ,., .... ..-... ft~. ... ',./t~:fr~.".' 
one ( .i.;XXIX} · ;;Jt) _., .. 
...... . . , R,~:. 

. · .... ~( 
! m!r(t,urq, or .etb:rl P.!,, .. t.,.5,61 7 1R hex~h;rdroindlP.ne .. ~-oh.~~:...-· ; · 

B .. Ctlrbo;:ey'l#.\t;e ( 2r.~.a g;. 011 l mol$}, _tr~thsn~ di.ol. (8.16 rn o. J...'l mol. a), 

PflfR.=tolu.m~ a. 

z-ef'luxed uainrn a ,ge.tm~ ;SQf)il\;?ntor tor.- tbrcye hours !Z\ft$xa which timo 

c-~~~ed,, washtJd .witb r&~tut"'ated $Ddi\W biorut-b«:mats f~t>ltttion mtfl 
' . ' 
.. 

t@'fl'ter, :mld conaGJ.l.trl'i\ted. 
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of e~bylana ketal o't 2,_4~_516 17,9 bexab,ydroindane•2-ontJ-B-:Carbox;r~ate 
' - . 

( ~VI!IJ b.p. 140~/.£5 ~~ 
,: ,. 

:t.lt. <L1_qu1tl) · Ctn o~:..J-
•• 1!:1 ....... I ..• '$11 •.1 •• 4 I 

2920 (sl,· .1700 \.s), 1620 (ln, 14~ <-s> 1. 1310 001 

J.:lOO ( l1J} 1 126..~ 0·1), 1.1300 (10. -, . (Fig. _) • ..· 
•' . 

. (100 ml) was added ri:.:'O);Rt.tGJ@ ,.,:ttb $~iroring ·to ~ solu.tiOJl ot Lttblum 

at ttrd.niuut h.l·~;tr1 a.e {a. 66 ~) in ~.tli\Vig:rou s ath~ ( ano ml >.. . Sitter th$ 
' ~ . •, 

addition, the· mixture ,w.ls gently l"$£lu.xad for 12 hour-s.· m.ccess or 

th0 hYdlt"ida ,fr\S dec():§pomed by (H;l~!iJM Rt.!dl.tion. o!.' tf.at~;t:!' { m ml) to 

the W$ll cQoled 1"'Huuc't1<)n !lli!ltu};'e rmd tb1;~ com:plex. '!.ltam doooopo~ed by 

ma~ur~t$d sod!. us ltS~phat~f ~~)l1lti(~:t .. · E"tltitr !iflyf!l:::- ,~.s SOiuu•~at~d, · 

dri~d and concentra:bGtd;. -'J~hra Jt~asdf!Ue on d1.stillration ma're etbylanO( -~ 

Ketal of B-hydro~mt h:fl 2140 616 ,? 1 8 htl:l'.t~by&"o!ndene-2-on.e. ( :r.,xx:r.xJ 

· (lS g),: b.l)• 146~0. s· m~.· .. 
\ 

A sotutj.~ ot tbs e1?~¢ene Katt.al of. 8 .. hydr('):"Q7 mf.lt.hy). 

2;~t,s,s,7,a ~axQbydr(-rtntten.~f?-ollrti (5 g) in ~E?.thnnol (30 rll) ,1ma 

~srm,ed w:ttn 5}~ b.7dl'~hl.~l."!O acid at SOQC .~01! onra ho\ll'i . ~!Jh~n th~ 
turbid r~ru.tt1on ll'li~ui:*e b@e&\Wle clear; the hei~~tina _,.,Rs ·stopped Md 
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tb$ reactiOn. td.xtu.r" .'-tas c·ooled., tUtuted w.t~b brin$, e~r8.ctad " 

ti1·tb etber· end tlila emtiNitet ,~~~bad well w! ttl brine anal coneentrntea. 

n1 stillati<,m ot: tl~ ~ms1dae f~blr~Meth:rl a,4.5,o, 7_,9 ba~~bvdt'Q-
: ; "• • I • ~ : ' 

, ' 

'S920 --- 34ati' (b~o,g~) 1' 99f.}~) ( s) ,. :113.'10 ( s) I :w 10 u~t) :, 

1440 ( s'), l4l0 OOi: . J-2~. ( 111) , ·l2~f) ( 1~) , :tlOO \ t.r, ·•· 
.ueo _ CM),. :toao_ ~ · lOS' UJJl.l: :tO'ma (n), 94.0 (H), 94.o <~n, 

SU30 00 •. 7-!b (l'l):-, (Tti'iR:• ~ - ) •. 

2*4 .. D1n1tropheslil byd.razQne pl.'epoed by sulgbw:aic mn!d :G:let.bod on 
. ' 

c!l'y~ti'J].listlti,on fr~- dilut-e. ;ei-ll:ttnol s~par~ta:d as J?ed Ol'1'$tals n. g. 

I . . 

.rl = o~:t;,.;~~Jg·· j ... N. ::: :1.6:.M~~ 

3300 (tJlt· 3JDO:C.s)., 2f;2p (sl, 2000 (.e), JSlll (s) 1 

· :··.lSs5 {$}_,, 15~,,-_(w},: 1:000 (14.1) 1 -l~o · 0~)0 l4a.) (i~J,. 
l4lo · ftO, 1390 (t~J,. 1~1180 ()7.1)_,: l!)-"r.01 

: (.s), :h1l~) (s), 

1275 c.nn_,. 12~, · ('tr~), 1100 · (-~n:,. :uao \'M) , . looa ~ n~l,. 
~fl40 (Wl!l. 920 (Hl•· R3flt. (l0,o ._ (Fin;. )-. 

i 
' ' 
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!.· ... 

· - To a a!)l\ation or 8-~VdfOXY rtaethYl 2 14:1 5.1€?:,?18-. · 

b7droind~ee2-one (l.(i6 ·_~,· o.o:t. oole) in ra~thnnol· (~ Al) nooled to 
· ... 

0°c: was 'lt\~dad a_mixture' 400' ~odi:twa :b1!im:d.d~ .(1() t1l.) an~ 'h.vd~~~ 
.:r~::Pta:fo:dde (10 ml) i~ ()ns lot tdth c.O!l't!nuous st:tr~!nm.1 · $\tt~r '~'che 
~dfH.t1on tbe r~;,~t:ton m:txtuz-e ,.,a,.~ s1~1rred for an ad~U..til)ntfl .hour. 

. . 

,:md l~~; .:tt .foX~ 72 bours in 'tr~h\ge~~- . Bk;ttlnnol was.l"~()VGd on water 
. . ' ' .. · .. ,• . . .~ 

·bath u.tlde1~ red~eltl pl-.essW?a ... · .-TJ.la t-asi.d'u.O 'tilt~ coo).ed rand diluted 

'411th Watt.ar (${)' rnl). . T.t.ua .aqttSf)US lmrar ~:AS a'ttrattted l~!tb b~nzene, 
,· 

va.aned until- .Biltttr::\)..t .d=-."'!.0d ~~t:.'llt-!1 tlla sol.v~t di st1l'li,$d ott. ~he 

gummy masCJ was. c~:rsf;al.l1rn()d froo pet .. tt.t·hor (60..80) to mitve the . . 
epoxy aloobol ( 4iC\XI) m. p,. 7·m<1::. 

.,., ~~ 

4\..l' •• 
i . [ • 

• ~, I 

~ .. - ·- . 

Anal._ Caled~ ro.r a10.H14p3 ; o = 65.93ig; J.:t ::: 7a6.9_;g · 

l~ound C ::: 65 •. 9DJ~ ; · H = '1.6Bf~ • 

3420 ~ 3J.~O <tn•oa.uil) J: ,2t!J2:l ( .s) ,. 2840 ( s) 1. J,7fb ( sJ 1 

l47C:) f~), :7.450 (s)~ 111:10 ('tO, l3nO (!~), 1~00 (M), 
1240 <. r1>. J.a1o n·n. 1100 ( NJ, :t.l4o < H> ,- 1ooo ~ -
1000 (bro~d~, lOtlJO OJ.t) ;. 1010 (lJ.t), mo (Wlj. 850 (H), 

8.10 (i4) t 79t) (1i1).~ (lft1~. J. 
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To ~a setlution ~f ~PQ2l!f ;'ill.eol:ol (tJOt."ti) (.$.:3r?. a;; r;v.o2 

m.ole) in abtt;oluta pyrl.d11ie (5 ml} cocilBd to -lt)0~,.ras tldded ~ 

f:lolution of freshly rltstil.l~d nmr~.t~uane sulplionYl chd:ti~ide 
' - tid .... 

. (4,.6 6l Oo2l mole)-in. tlhgt)lUte pyr!dine (5 ml) in or.u~ lot Md 

; r .' , . • • .. I ,·.. • , 

washed col:l/9'-00uti Vr}JlY '\'litb -v,r.ata1;•, d~ied ~"ld concontr~t£1ld. 

crude ~..my to~ylaf;a (.tL.5 ffl) wbiab did i'..ot sol:i.di.f-.9' on titur~t!.on, 

was used ~$ su.cttJbl :rr.abs~qu~nt stap,s. 

I~a. ( £r~'nmy tla.ss) C1n clfl.·1 J l 
~Jtp:::;J,Q ........ l4'.,.··~· ....................... ~ .... ~~,.,.~~ 

292() ~ . 234n ( bro~d)' 26'7c) on' 1715 ( sJ, 166(} no' 
1620 \:itJ),. 1590 (s), 1470 (sl, l.4tto (s)9 1420 (s), 

1390 (111) t 1370 

JPA!) 0~1)' 1~05 

111.0. on, 1()80 

( :;J t 
\ 

fiil)' 

(}1)~ 

l3~?.B (sJ ,. l2BO 0·1) 9 l!roO ( W) t 

llBO (~) 1 lJPo -~s) 9. lL'l~ (~n, 

1020 ( 1,1) 1 lOlO ( m),. 000 (:a·), ·Iii/;., 
ii\ -

940 ,......., 900 ( 'bl"-<iUld) _, 86-0 ,( S) 1; ( Q4¢l (1"1) ' 83Q (1~1) t 

81.0 0~) 1. 780 (:itl)~ 700 (s)~ {Fi~t~~ )~e 

. 'Z'o a aolut~Lon o.r 31:9-epo~;-fl-to:yylox:met}hyl-2-

h;rdl'oindona (!.tV XI) (o. 00 g;; o.ooa ro.ol~) in ~ethnnol (41 nl) ~t ooc 

\i!taS added a !lltatl:latlt>l1c ~:aolution ot ... sod.itm hydro:v.;idf) (oo5. rn :f.n 4 ~ 



) . ' ... :·'·., 
• \.1' ,, .... _ 

/ !) . 
h .... -· ·\ ~: . 

~--. 

·~ 

-.....,...._, 
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methanol) in· one lot· and lart at ooc tor 3 f1Qt.trs.1 ~be r~nc1;iQn 

q:l.xt~s ""~~ ~~ated wf.th ·ln·!M~ exts:-~t~<l ,d~th e.tb..,~t "Jtt$h.~c! well 

. 'fl11tb brinQ and tinBUy ~!ttl vatSlt"t; ·drio$d P..rul tbQ $01 vent d! stttlad 

ott. . Tl:le viscous liquid on d!st1ll.a·t1on g:mvB (L')CL.U:t) b.p. 

142~/ ioa. ,,,, .. 

:t~R. ·(Liquid) Cin cm.-1_} 
........ I I* '* I I 1 • ""'-''*•••••••••·~ . ' 

. :~~~qQ ,- a:?ao (b:'Qmd); 1720 ·(~~, Ja:(~J> <.J~)·•~ 14.00 (t$)1 : \ ' . ~ . . 
' ' 

t:OOd (r;t), 1370 (s),. ~oo 00, 12~ (tn, 11715 (s),. 

lOOO (s), 1040 !Ill lJ)l~ C bro~d), 9til (JYi) t 900 ( }1), 

B4o ( I4l, Slfl {s).. (I\'im. . ). 

· 1.5 •. J .• 9 (ri~H1.Q.):t a.ma (~H;c!l1 a.55 .(?.ll1 d)1 2~~9 (~H,rn>., 

3.99 (lfl1.d)·, 4.52 (~H~d~. '(Fig. ). 

!rb~ aqueol~~ pQl1-tion '14911 aoid!.fie(! w:tth d:tlute bydro­

chlo!'!O acid (ltl) $la e,;;~aeted 1d~b oblorof.<'>m.1, tda:~tl\$d until 

~eu't!'al,_ dried ana conc(llltr~t$d. · 2be gtlt'llm!f mQt9B wh1c:fl t!id net 

soli<u.f1 could not b.a ptU'!tief!. 

. I 

·, . 
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