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Although this thesis 45 composed of two parts, both sre consernad
for the purposs of clarity. The parts ares

PAR? It The Syathesis s Solvelysis of Triflucroscetates of
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Aldylic mywhens are vmusnally resctive in solvolytic displacement
resctions, premussly becsuse of deloslismation of the pi electrams of
the doubls bond in the transiiion ptaks. Thus, a unimolocular displase-
mant $n an allylic mystem (1) may be facilitated by sesonmsce comdyse
battons in the ostlchis modety from structures mch a8 IT & end II b,
Wolch may be sumurised ss IT o. |
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serbon-oarbon double bond (1). On this basis, the oyulopropylesrbisyl
system, being comparable with the sllylic system, would also be sxpected
tndesd the osse. Tims, the rate of solvolymis of eyclopropyloarbinyl
ohloride (IIX a) in sguecus ethanol wes LO times faster thon Prmethyl-
allyl ahlowide (IV) and oyeloprepylearbinyl bromide (IIT b) solvolyzed
26 times fester than sllyl bromide (V a) (2).
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Also, the ethanolysis of cyclepropylosrbiny] bensenesulfonste (IIT ¢)
mmmmmmmmxmm (Vb) and 1000 tdnes
fortey than aAllyleexbinyl benpempevllomste (VI a) (3).

This exceptional veastivity of ayelopropylostbinyl systems in uni-
solooular dieplacenmt yesotions has bown attributed to comtriluting
yolonunss structurg sask a9 VIX &, YEI b and VIX o which may e
sasmsoiged a8 VIX & and VXX @ (2,3)«
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The WM Kso indloxte partdcvipetdon of the cyclopropane ring.
ehilowide fﬁn ;), and 4o the diasotdsation Loarbdnyland
(I3 4) mmmwm {mb), the se ratic of prodicts was
ohisined) L3 srelopropylesstdnel (XTI o), L7% eyelsimtanol (VIII o)
hdnod (VI ) (2).
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VIII b, X = Nig
me,xum -
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Cligw OB = Gy = CHpw OB

Vib

In sAdition, the aostolysis of sylopropylesrbinyl chloride (2) mnd of
sywlodutyl petolzenssdfonste (VIII d) (h) geve the same ratie of
produsts (but differest from that Just mmilonsd)s oycloprepylosrbingl
and cyolobutyl soetates ware formsd in & Yetlo of 2.8 %o 1. Tiese
repaity were expladned (2) MMWMMWWMW

; iyedobutyl oatdons with s slov and cssentlislly
irrevareible mesction to ammmm doxdvatives.
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Mbmmvmﬁ.w the exseyelic methylene group, the c*
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product. This wae the cass with the sz. Howewer, in the

3 sylosrtinol formed, s exovuy of ¢ (5% rether then 33.3%)
over thet profictes by the nmon-olassical intermedinte was found at ths
carbinel cerbon aton, sod only SLE (vether than 66.7%) was found in the
gy be oparstive.

In dhres Snstances e Yexrveigesnt or pog spasing ccourved during

Yol alopropydosrhinyd hensercmlfonate in shsolels wihanol
v found te m ouly ayuloprepyioarbingd othyl athey 4n & Slrst opder
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rblery adithols and one seeendary
syelspropylomtinyl gloup. The rabes of selvolysis
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ware the fastest recorded for slijhatic pnitrobensontes. No rearreagel
slechols were cbswrved n the solvolywis produots. In som iustamces,
nowerer, mzxm to sloohol and puitecbensole aeid wes dncomplete.
In thoss canes, smother produst, s allylearbinyl ester, was formed, bt
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TO8 Dicxmses « JOF Hg0 9% ug
$0% Diotane » 0% HaD | 288 2%

Ome cyelopropyl @up on the cwbined caxbon stom was SpNEOr to
m fsopropyd o debuiyl grovp in faciliteting selvelymis. A desond
apslopropyl group omeed s rete inoreese nearly equasl to that of the
£ixes. The yemlte ware i wod in derms of & mechaniss Lavolving

pesrTanged sebter could be formed
mwm The wolvolysie products sould be forwed from
sither the lonepadr or from dissociabed loms, This interpretation
similer to that of Kogower and Witmteln (13) in the methanolyses
3,S~ayoiocholestane6-yL  trdchlorossetate.
| The incinsion of the thres memberwd ring in a cage structue pey

1imlt its ab1ity to perticipste in he solvolysis resstion. For
axsapls, the solvolysis of Jechlororortrioysleme (IXa), & oyslopropyle
savbingl derivative with rather special geometric limltstions, in
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IZa, Xe o1
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the low reastivity of the J-halomortyicyelme was sheric fshibition of
resonsnee. The only mm yoported in the solvolysis of the chlowide
(IX a) or the bromide (IX b) was 3-hydvoxymsrtrisyolane (IX ¢) (8). By
suslogy with other oyoloprepylcartiny %, resrTangenent sccording
to the Lollowing meheme conld heve sdcospanied golvolymis if participation
by the qyelopropmne ring had oeowrwad.

b — b=

Winstodn (9), however, obsweved that the acetolysie of the p-havedr
6 (IX 4) ves sbout 200 times fastar than that of
fonete and concluded that the sywbtem hed




donaliion:le Tenstivity. It shauld Lo moted that the commlusieny soncern~
thay warw conpered with sylopantyl or with oyclohexyl aystens.,

{X 8y X b) ware found 40 solvokyse up o 200 times mre rapidly then éid
e cormeeponting mMiliylefees Jemortriopalyl derivatives (XX s, IX e).

o &ﬁ‘ m uwm group was attriinted %o
P Joipatdon, which w’é« be y&.@m i

“g*?y-.n
. & -

mmmm&%mmmmmmw
. propy ol sy W that ave fot sntirdly satisfectory. Becmuse
atwﬁﬂam difriculties, the kinetic work on uyslopropylcertinyl
ohlovide, bromide and bonssnaslfonate way xot done on pure (less than




mm& caapounin, Alio, in the cowwweion of eysloprepylaethyls
'WWWM»W sidy 4% was not esteblisbed that the
resction wae mmm £iyet order. Ons purposs of the pressnt
vhose solvolyses could be studisd.

Also, the only stodiew on ayolopropylcarbinyl senalogs in morbide
WWWMWMMMMMWW;M
ressons. 1t was tharafore decided to study the solwolyses of L-mub~

In sn atbenpt to find an esber sultsble for solvolysin studiss the

ware found to be stsble snd conld be resdily purified, dbut thel»

solvolywis was foo slow for comvmient stady. PMinadly, the trifiuoroe

The solvolyaie of the trifluciocscetates of several primery,
seoondary and tertisry alechsls has yesently been reported (14,1%,16).
The oaters of the primary snd sscondary dlcobols were reported to
solwslyss by acyl-oxygen clexvage, whils the ssters of the tevtiary

alechols golvolyesd hy elkyleaiygen clenvaps. Becsuse of the golvolytis
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mnmgﬁx«wmwmwumgm,
& dxvoppdng fannel. and & eeflux condeuter was placed 800 al. of snlgdrous
ottier and 80.0 g. (2.1 woles) of Jithiun slumimun hydride. After the
sixture was stirred for oms hour Ab was ocoled in an 40e bath and a
solation of 160 g. (1.86 mles) of cyelopropanecarboxy
3&ﬂ.wwmwmm{w¢mwm)
uﬁhwms.‘mmmmwrwmmwwum
texpersture, then was sooled (iow bath) and the excess lithinm alwmimsm
hydvide WWM (17} cantiously with euccesmive pordions of 80 ml. of
water, 80 al. of 158 sodinm bhydvowide and 240 wl. of water. The solution
#Ots washed two times with 100wml. portions of ether. The ethor solu~
MWmmmmmmmm,mmwm
WMWWW@:WM&WM

yam w g tam of eyoloy mmmx. bep. 183.5-121.0%, o 1L.l301.

mwm. “Aim Arbor, ww



Tow sloskol gave & singhe posk (Ankl., 1k sin.) Sn the vepor
ohyenmbomsion
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meethyl mm €mpfm& by the Aldvich cmm Oavy
cyvlopropyle e m of
Wim 8%, Jh.y. mwm@, mgﬂ lm The nlmhal e s
uingle peuk (Anmal., 13 min.) mtmfuwmwwh

These aloobols were prepared by Robert A. Martdn (L8). The physical
trdeyelyloabinel were b.p. 5@.@“ st 0.8 mm.,

shboevisted, Piep. 0). mawwu@mwmm,mam
specified, wwawmmn»x%#;x and & presgure of 10 p.s.l. of
ailmﬁu&tmmthmmmmm. e type of colum and the time
of sppesrance, in mimtes, of the mciaam conductsnce are llsted.
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A 300emi. three-necked flask fldbed with & Hershberg silirer, &
refinx condenwar snd & dyopping Surwd wes charged with 50 sd. of
ashydvevs ether snd .40 g. w.x.mmwmmm« A solnidon
of T80 g. (04 mila) of ayeloprepylonsbdnel in 50 ad. of sniydvoss wiher
wis sdded drvopwise in thirty mimbes. After sddition ves couplete the
wlxtEew was Yeflnwed and wiirred for five or six heurs.
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WMWWWMtafmmlmmmmM
Lot bath md 4 wolutdon w M norescutyl chloride in ether, prepared
o8 praviously desoribed, sdded over a period of fiftem mimtes. After
the mixtire wes stireed for Piftem mimbos 4t was filterad and then
xtrocted thiree times with 25wul. portiens of Loe-veld 10§ sodiun
mmmmwammmm After dyying over Driesdite
and removing the solvem, the rsidue was distilled through & Claism
hoad and the fractien Bolling from 1051007 wes collsoted. Practionation
frough & sentemiare Vigromee solom give 3.4 g. (30%) of cyolepropyl~
sarbiuyl trdflnoroacetate, b.p. 108.5-107.5°, ns 13515, The exter
gare & single peak (Asal., 9 xmin.) in the vapor chwmatogragh. The
{nfrared spectrum of the eetur 18 glven in Figers 1.

Amal. Oslo'd for GgipFelgt C, L2873 B, h.20

Poumghs  C, L3.87, b3.313 B, k5L, L7

m#*ﬂﬂgmﬂya

Thie oster was prepured fream 5.00 g. (004 wole) of rortrieyelyl-
anrbinel in & ooy sladdar 4o theb for oyelopropylesrbinyl teiflsoro-
asetate. Distdlistion gave 7.k g. (85%) of nortricyelyloarbizg
trifinarossetate, b.p. 6.5-65.1° at 12 pa, 2% L1014,

Ammd. Cadetd for Gyl FuOgt O, Sh.5hs H, 5.04

Found: €, S5k.833 H, 5.18
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a8 previousdy described, from 8.60 g. (0.1 mls) of oyslopropylmetl
sarbinol (that M 5 W peek in the vapor chromatograph) end 2.40 g.
{02 m‘h) of mﬂmm i 100 . a:mw ‘sther. A solution
in ten mimsbes %o the alaocholste solution ocoled in m ice bath. The
solutdon was #dirred two hours at yoom tsmperature, filtered, washed
thros timee with 25-sl. portiens of feevoold sodinm bicarbonate and onew
with lee-gold water, and deied vver Drisrite. Af¥er removing the solvent
the residus was disdillsd through s Claisen hesd and the frection boiling
55+65° st 80-95 mm. was gollected, FractionsWion through & semi-micyo
Vigresux - gove froctions with b.p. 58+60° et 80-90 ms. and
nf® 1.3583-1.3601. The vapor chromatograph (Pigure 3) had three main
posks (Amal., 8 min., 30 min. and 13 min.). ‘These will be referred to
a8 Components, 1,2 and 3, respeotively. In snother prepavetion of cyciow
» Using a larger excess of tri-
finoyoasetyl ciloride, vapor chromatography mm that less of
Component 1 and move of Component & was formed.

Attempts $o peparate Componemts 1, 2 and 3 by fractiomation were
unsuooesaful. They conld be gepavated by twe passss through the vapor
ohromatograph (Prep. A, 31 min., i1 min. and 53 min.). Separate




Figure 3. Vapor Chromatograph of Reaction Product in
the Preparation of Cyclopropylmethylcarbinyl Trifluoro-

acetate (Analytical Columm).

10

Component 1

— ﬂ

Component 2

Component 3

3 6 9 12

15
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With an estineted purity of wh least 935, ss indicated by vapor
shrematogrophy. Couponent 3 was shown $0 be cyolopropyluethylessbinol
wwmﬁxmmmmmmmwwvw
mmm
| Componsmt 1 hed bip. ST-36° &t 00 mm. ent u¥® 1I576-13579. e
Antyared spedtran (Flgurs ) indiceted that 4t vas m ester. Theve is
an absorption band st 3.23 4 mnd thave is also & band at 1.65m 1n the
wtm&mw MMMW%&WW
‘wawwwmsm.ma. |
| mwm.seg.)mmmwmnmzm.uw
sodium hydraxide. The bass solution wes sxtvscted with cavbon tetra~
chiorids snd the extracts wors dvied over sodium mifate. Afbar fLlter-
imwmmmwmmm-mmmmmws

oy phenglurethane wes obtained from the
saxbon tetrachloride soludion, m.p. m»w (roported m.p. 69.6+70.5)
(19) after recrywtsllisstion fvom petvoleum ether. Thus it appesrs that
this ewter is oyolopropylusthylessbinyl Srifinoronsetete.

Aml. Cala'd. for CopFyOst O, L6.165 H, L.98

Pounds ©, L6.51, h6.5hs H, 5.23, 5.30

souponsnt hed b.p. 63-65" st 90 ma., n¥® 1.3509-1.3592.
The infraved spestrun (Figare 5) indisated that it was am ester.
Amal. Calovd. fer OoligFaOxt O, L6.163 H, L.98
Foundt ©, L5.9u4s H, 542
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m-mmMmla&pM%ﬁwmmwm
3.23 0 An the infrered spectrus.

Bane oxtalywed hydrolymis of 0.26 g. of this ewber by the same
mmmmwmmmmmzummwm
spsitran (Figeve 6) differemt from theb of oyelopropylzethyle

wiopropyimetivioarbinel (mq) is
mmquwwmm mmmmmmwmmmm
decelorise bromine in carbon tetreshloride. The phenylurethans of ihé-
aloohol, recrywtaliized from psbvoleum sther, melted at 39-41°.

Abgl. Caletd. for Cygl,.MOst O, 70.22) H, 7.373 W, 6.92

Founds C, T0.%3 H, 7.373 N, 6.55.
Several recrystallisatdons from haeme, cerbon tetrachloride, or methasel
did mot shaypen the melting point. An atbarpt was made to prepare the |
3,9-0ini trobennosbe, but mo produst meltdng uhmmwumn coald
bo obtained. The infraved spectra of the sster (Componewt 2) snd of
e slochol buth contsined wm aboorption peek st sbout 10.4 ps which
nay be smcribed to the ayolobutens ring (21b).

The alochol porticon of this ester is probably 2-methyleyolsbutanol.
Dats indicating the strusture of his alochol are discussed in the
ssction on remite. Nevertheless, Component 2 will be refarred to as
Semethyloyelobutyl trifluoroscetate in the vemsinder of this thesis.

b ‘ll (17.2 Zos 0.20 m}a) and trifinoroacetie
#cid (25,0 ge, 0.22 mole) ware nixed in a 50-ml. round-bottomed flesk,
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and the mixture becans warn. After veflwdng the solution for ons-helf
heur 16 hed becows dark yed, end reZluxing was stopped. The solutien
was then sllcwed Yo remsin st youn tempersture for 20 hours. After

¢iiuting With 50 ml. of ether the solution was extrasted with Lo-codd
10% sodium bicarhomate until the squevus leyer was newtrel, end then S4
was washod once with water. The argande layer wae drisd over magnesinn
Wifsts md distilied, b.p. 10-122°, uf® 1.3639-1.369. Infrared

WWWMW&M“WM (shout S0%)
et y : The yield was about LOZ.

m;m-m.ﬁ.w.umm,mwﬂmaw plece of glass
mgtmgmawwmmmmm)mmmmmmw
u&mmwmmgmwmfax.wz-mmmmmh
Tie ulcchol was hested sluost %o reflux. The oxidising selution, pre
pared by dissolving 1.15 g. of sodtun dichromste dihydrate in 1.5 mi.
of water and wlewly siding 1.0 ul. of conentrated sulfuric seld with
meiling, was added dropwise through ihe glass tubing at mioh 8 rate
the oxidising agent hed been sdded (20 mimites) suction wes spplied to
distill ovar ss mich of the orgmde componsuta as possibla. The water
layer wes satursted with potessiun carbonate and the organic layer
separated with e medicine droppar. The arwde organic leyer welghed
0.2 g. After duying over Drierite sn infraved spectrus was cbteined
that hed two peake in the ssrbonyl reglon (Figure 8). This oxidstion
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Procedure was separately shown to yleld eyolopropylmets
e corresponding aloobol. |
s carbon tekradiloride infrared wolntion vas sxtrasted with 8%

' The basto solution was acidifisd with concentrated
hydroubloric scid ssd extrwoted with ambon tetrachloride. After drying
these carbon tefreshloride solubdans over Driertts, the infraved spectrus
showed no separation of the origingl carboryl sbsorpticn pesks.

mmmmmm:mmmm&mamww
‘Aeet, although isovslers
postiive test.

To 17 ml. oxmm,mmmmmwmmmmm
and distililed, was sdded slowly 1.60 g. (0.006 mole) of chrombum Wriemts

mmmwwmwmmmwmmm.wmaf
tarsky mimtes & solution of 0.50 g. of 2-metlyleyolobutaml 4n 8 ml. of
pyridine. Within obe hour the mixture wes browa, and in two bours it
mamamm.mmmmmmmmmr mmwf
el then 20 wl. of waler sdded and sdxad thoroughly. The aguecus solu-
tion was extrocted three times with 25-ml. portions of 20% hydroohloric
acid. After drying over scdium sulfate and removing the solvent the
infrared spectrun (Flgure 9) on the arude residue had & strong carbonyl -
posk ab 5.75 M, another pesk st $.86 11, and a emsller peek at 5.61 m.
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3

- Hethylaydlobutene way prepared hy the mothod of Shand, eta. (L41)

acsoyding to s following resstion Ssgroanee.
. | -,
g

e olefin mixture vas fractionsted thaough & LS om. tmnbalum wire
opival cclumn. The Lysctioms, B.p. 37-39°, wers collected and used so
wethylayosdetutens (reported bup. 37.1°). The remaining fractions, b.p.
M‘. should m nednly methylevesyclobutans (reported b.p. 41.7°).

mwmmmmmmwﬂmm (iS). A 300-ml.
3-nacked yound-hoktomed Llask was fitted with s niirogen imiet, exite to
& mepouyy salety relesss valve (with any exit gesses then bubbling
through water) sud 4o the resstion flask gomtaining $hie olefin, and. a

Ly Sontedning 3.7 g. (0.1 mole) of

3 _ hydride (L6) in 100 al. of snbydrous diglymes.
In the flask wes plam 32.& g (0-&6 mele) of freshly distilled
(bpe 122-126°) boron triflucride-sthyl ethevete in 50 wl. of diglyme.

In & 250=nm1+ 3=peciced flamk fitted with 2 spiral condenser
cormested to & watar bakh bubbler, and an inlet from the dibormne
genarator so that sny gas bubbled thiv the solution in the fNask, wes
placed 3.2 g+ (0.21 mole) of the previcusly mentionsd l-methyloyelo-
butams in 50 ml. of ashydmous tetrehydroforan. The flask containing
the olafin vas ssoled in sn ioe~-galt bath, and both flasks were stirrad
vith wagnetie stdrrews. The system was fiushed well with dry nitrogen.
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The sodium bozbhydride solution was added o the boron trifinoride-
iyl etherate soluticn over a period of one hour to generate diborane
(k2). After stirring an additionsl hiour the exit to the olefin resction
Mmdumwmmmmwmm mﬁmﬂm
was hydrolywed mueam wm the addition of small v&m of ice.

The olefin rmﬁmemcm&Wﬁth e dropping funnel snd
hsm. of 3 KWWW M“fﬁtm fouming permitted.
Then 25 ml. atsmmmmmwmwwawumm
meiwmtmmmnmasmwmmm for snother hour.
m«rmmngﬁmmuwmmmmmmnuﬂhm, the
WWMWMMW;MMMW&W%%
sther, and the combined orgadc solutions dried over magnesium sulfste.

mon apponred to aﬁm two mein fractions. The firwd fraction
(6.0 g.), bope 130-132.5°, n8% 1.4300-2 4305 gave  phonylurethane,

Beps T7.3~78.0° after seversl recrystallisstions from hexsns.
Amal. Oeletd. for OygliaghOat Cp 70.225 H, 7.375 K, 6.93
Founds C, 70.28; H, 7.40; N, 6.88
he 3,5-dinitrobansonts of this fraction, sfter seversl recrystallize-
tions from 95% ethanol, had m.p. §7.5+98.57.
Apel. Csled, for CygaMa0t G, 534433 B, L.325 N, 10.00
mm C, 51455 B, LAds X, 9.99

The second Mon, bap. 136-335°, xg’ 1.44h02-1.4412 gave e
WWWQ WP e nl‘m The yield of this fraction was 3.0 g.

Ansl. Oamlotd. for CpglygMOt C, 70.225 H, 7.373 N, 6.93

Foundt C, 70.203 H, 7.2hs H, 6.87
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ol 8 3,5eaindtrobensonte; ngp. 9899°. A ndmed melting
ke - Osdedd. for GaglizglgOes Oy SM.U3) H, k325 N, 10.00
Poundy G, 53.kp B, kg N, 985 -

polih. - of the 3,5~dixitrobensontes was 72+81°, The reported welting
potnt of the phaydurethans of syolobwtyloartizel 18 65.0+66.5° and of
1t8 3,5~dintsrohensoate 18 $8.5499.5° (7). The roported maiting pesut
of the phenylurethans of lswethylopsiohutancd As 139.9° (lA). Nedther
of the aloshols cbbaiosd in this syniliesis scrpespond to thase cyolow

The infrared spectrum of nelther of the alcchols cbtained in this
rosotion L9 edmilay 4o that of the alochel obtelned from rearrangnomt
in this thesis. Lucts Sesta os these frectlons indicete that the lower
bolling slschol 18 tariieary and thab the higher boiling alechol is
prinary 'A Incan Sest on the purported 2-nethyloyololmbtans] indiceted

that 1% i¢ & ssoondary sloohol.

ﬁa-aaugucr,
Gy

Mmemwamﬂam@uswﬁhmmrmm
propyicarbinyl wm»mmmm. Hathylmortricyelylesrbinol (6.89 es
0.049 mols) in 26 ml. of achydrous ether wes added to 1.2 g. (0.65 mole)



of mﬁmm in 25 sll. of ethar. A eolution of triflnoroscetyl
shlortde in 90 nl. of ethav, prepared from 20 g. of triflucroseetls
acid end L0 g. of bennoyl ehlordde snd hawted below 30° for twe hourw,
mw-&amwmommm¢ pistillation of the exude product
gave 6.4 gop bop. 8283 &% 23 mm., nf% 14506, Solvelywis studies
inileated the presence of mre Shax ous component. The ssterifisation
product was fractionated tareugh & fiftesn-inch vaows-jacketed Vigrems
oolumn, b.p. 80.5+83.1° ab 12 mm., B8S 1ULLB-1.4560. A comter fvaction
wos oant oub for enlysis. Figare 10 is the infraved spectoum of this
fraation.

Agsl. Oalo'd. for GygHygFy0t C, 56.405 B, 5.59

Foundt C, 60.84, 60.95; H, 6.8, 6.70

Abbempts to purify the swber by vapor chromstogrephy WerD WAIIGONS-
ful. mwmmewwomm”me
 oould be cbtained from the wdlt of the vepor divomstogreph.

hﬁwumwmmuﬁwwem. Thape ssters were

prwpsred, with prosedures snalagous to that for cyclopropylearbinyl

frifinoroscetate, from the appropriete scdd chlordde and godium oyolow
pinylets. The liquid ssters were fractionated and the solid

sxbirs wers recrystallised from potroleum ekher (b.p. 30-60°) or fyem
sosolnte ethanol. FPhysical somstends, ylelds snd anslyses sre given in
Toble X«
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3

Ba SBo2volysis Bindise

mmmmmwwwmasmm).'cm@m
vater mipplied by Dr. Janes L. Dye wes Ssployed for midng up solvest
Mm mcmarmmmmmummm
ﬂmmmwtmmwmmmuwwm
Wmthmmw

Hﬂmxmwﬁf&nﬂw#&mﬁmwwmwnmm

mamm»m"mmmmwmmmmmm
m-mmmmmmmmm;mmmmm Product
Myﬁammwwmmwmwnmmmm
m&wmm&mmm

grodepropydsarhinel. were propered and e kdnstic
mummm (mwmmmafmwm
o s showsd no sppresialide solvoiymsis in §0 or 708 dioxens
.aw sEbar plxty hours. Witk the trichlore and triflucrvacetates

dn end point faded, Bo thet definite values could not

The reaction was followed by nobing the incresss in conductance
of spprextsstely 0.0250.050 molar solutions of ester in the partioular
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nolvemh, this Inoresse being due to the Jiberated trifinorossetic acid.
iy mativod wan used provieualy Sov eeters of trifiuercasetic ecid by
Rt and Moffat (1,15,16)« Jn Xndustedpl Comdustivity Bridge, model
mmmmmmmum Kinetie rune woe
peformed ix wither of twe comduotence oells (platinised platimun
mm) mmmmwammommmm
of spproxisetely 25 al. The oalls ware placed in & eonstant tenparuture
bkl mptabadand st % 0.1° of the desired Ssupevature.
bath hafure each . Apprexiuniely 0.0006 muls of the ester was
ssvarabely weighed into the dry conductance cell snd the cell squili~
brakod in the constand teepereture buth. AV sero tiue, & 25wnl. aliguot
of the eguilihraied mwmmww the conductence seld
contatning the sater sad Shs scludion wes Woroughly wixed, A% various
dine Lotervals the remisbance of the solwtion wes deterained with the
mewmmmmmmmm
ronsirwd comstant over s pariod of severw), hours. Usially 15 %o 25
Tahlas comtaindng the weaulte of the kinetic experiments are given
in the Appendix which sppesre ab the @ of this thesia.

(ﬁ) ﬂmm of eyclopropyioarblnyl trifinerescetate in 70%
dissae-302 water at 60°.



‘ spyiadrbionyl tifiusroscetate (8.) g5 0.050 mls) wae
mwmma.awammmmmmmﬁw
60 hovrw.  AfSer vocling, the wolutisn was satwrated with sodiun

T wil agadn Greatod with sodfun hydrexide asd the luyers swuparsted.
Tue daxens #odation was then deisd over Drimdbe, f1lbered and die~
WMMK&%W mwmmmwwmm
resddue had mo carbompl or durbonegstbon duuble bond posks but d1d have

mwmmmmwﬂqums.ﬁhm

(Ww !:s m.) wire wm

tete tn 708

clopropylonrbiny vesetabe (8.4 g., 0.05 mle) was
v mnwm.wmﬁiwamummﬁiwmmw

don wai frastionsted through & J3~dnch

d apiotrum of the firet fraction hed & earbonyl

mmmmwmmwvr to the carbonyl sbsorption of
W11 of the Wifivoroscetstes. Vapor chrcastogrephy on this fvection hed
& conduotence pesk (Anal., 2.5 min.) enslagous te that of muthentis
methyl trifiucrossetabs (1L). mwwmw, containing mostly
&oxaw, d1so had presnd ay€lopropylearbinol (Amal., 13 min.) and the
original swber (Anal., 9 min.) a¥ indlosted by vapor mmmw




yaloprpyimetioioating. trif mpostaty (3.00 g., 0.006 mls)
mmmmnwmwmwm“mwmm. As the
mmwmmwm,mmmwammm
After gonling, the salubion was exiveched thres Himes with 15 al.-
Portisns of wihey a8 the gunbined wiher extyacts dried over soding
wllatke. mmmmmm.mmmmmww
wwwmwmmmm mwummm

polonronyis Toarbdnyd, Wwifinoroes (3,0 g2 a.m86 m)
mﬂmmw@m. wmw m.@ wl. of vater woe sdded.
T solwilon wen heated st peflax for sighten hours, and then distilled
uatll wowb of the aaetons was vemoved. After cooling, Whe aqueows
solation wes extowctsd thres tdmes with 20 nl~portions of ebber and
Tesidun pat through the vapor dummatogreph (Prep. 0, 50°, 5 p.e.d. of
mrogen). Four fractions were collected. Infraved anslysis indicated
Mm&lmm (Prep. 0, 10 win.) wan diethyl ether.

The infrered gpectoun of Lyaetion two (Prep 0, 39=57 m-) combalned

@soxpbion posks chavasteristic of ma slgohol, the eyolopropmme ring,




[

fufvared spackre of fraotion Shves (Prap. O, 664000 in.) and of
fenotion Lour mm. Wmalmmmwm
L W £ m of m Iad tea fyastdons,

4#) Solvolywis of ayslapropylnetizlsarhiny

batolto dlowane s mmm 5 T

mmtz&w o awmwm mmwﬁm
wmmwmﬁ.mmm-ﬁm Aftar frestiome
mmmmw om. bentalum wire spivel colwmn, iadex of refvection
snd fnfvared mmlysis indloabed theb the products were meinly methyl
trifhioroacetate asd Z-nsthylayalobutancd
to b madnly Whe reseranged este Aopropy L gurbiy]
‘mwmm,mmmmmmwumw

bear reflowdng 100 go (0.06 mole) of spproximately 908 pure cyclo-
, roscebabe i 508 dlexmow50% methencl for

12 howrs sod then Prastionsiing the solubion thxcugh the wire spirel
solum, Lalvered analysis showed thuh the medn produshs were wmetlyl),
& )L amount of cyslopropylmetiylombinyl methyl sther was alse shown
4o o 5 product by comparisen with the infrered spectyum of sn suthentic
smple (11).




he aster (5.0 g., 0.8 mwie) vae slwo yeflixed for 12 hours in
sheolnte sethenel md then fvactiovated. mmntmmm

{2) Solvolywis of wwmmm twAflnoroacetate in nsthanol
ab refiux.

T wpter (3.2 g, 0.02 mle, 995 pure) wes veflnxed for 12 houes
wibh methenod and Shem fractionated. Methyl %rifise e (238 g.,
954 yida) ami iy batencl, wars the only detectable produets
of melwolysis.




mm,mmmmns

mm Wﬂmmpmmummmm
(W‘)mmmmmMMMuw
stihearsinsl (b.p. 122°). 4 Tuwss Sawt fodiomted thad At wed &
Stecndery glashs). There war mo ambrboasbon dowdle bl shevrpbise
mmmwmmewmm Bodh of thewe
apovire dld have shassption pacus o8 SbWS 40 Ja which sy e ssaribed
yelsimtene sy (2h). The slowmd did 0t desolirise Wwaine
ia assten mmamm, us gwe & e phonyhusiame (n.p. 3941°)
her groloprwpyinetay)lonst {mg@ &ﬁ»‘m ,}... & abbawpt W propare
e 3, 5-Mnt trotammonbe gERY & S0112 PHLCh WU Lol o Tardarsbarg.
4 mewroh of o idisvabire 614 sl Gisolsas Fl Vot g ALkl

ag o Loe &zmml obbaleg Lo Manirmpopun 13 tals tBesie.
e aluckad W8 P w Mﬂw\wmz@,sw Wi SR DEwe g
mgtarkaal Ssowwr, med Rule wonld acsoumd fer e EUTLoallr AR preperkng
shary melting dvrtraiives.




hiry mmmm, but differsut
mmemmmwwmwm The sbaenos of bands at
zpraesaaﬁwWMWWMMmMuw
propans ring. lydrolywis with base gave an sleahol whoss boiling point
(mm“;mmfmmmmmmmumww
ethyloarbinoe) (b.».m)« 4 Incos tept indicated thet it was o
mmu-yumm. There was mo osrhon-carbon doubls bond absovption
~pask in the infrared spectye of the sster or the sloohol. Boeth of these
specirs did have sbeorpiion posks ab sbout 1O v, which may be sscribed
to the ayelobutens ring (Z1b). The alechol did mot decolorise bromins
in aarben tetrachloride, and gave & different pherylurethane (m.p. 39-41°)
- thyleartdinel (m.ap. £9-70°). An atiept to prapave
MS,MWWmmmm&mzmmmmw
ammmmmmmmmmmwmmoumx
corresponding to the sloehol cbteined from resrrengement in tids thewis.
The alochel is probebly 2-sethylcyelcbutancl, whieh could have geoe
metadosl Asomere, and this would account for the diffisulty in preparing




Lk

B attoopts %o sxidive the sloshol %o # eyolobutanons, whioh has
* charssteriatio infvaved asvbonyl shaczpiion st shoud 5.6 (21s),
showk 544 v Pavtoar oxidstion of eyolobutenone darivatives with
WMNWMMMM&Wﬂ(m}

pbutanol from J-mwthyl-

umammmwwmmmwmwmuwmmu |
untd-rkountio i1 hydration of olafine, two alsobols were obtained,
nelther of whish correspondsd to the aleoohol chtained from resrrangeunt
18 ¥his theais. m--‘mmmwmtmmwm aloshols were
primexy snd tertiary, whils the alechel ebtalusd from the rearrangememt
sinyl trifivorvezetate was a secondmry sicobold.
The primery sod tertiary slochols did not corpwspond to the known ayelow
butyloarbingl snd Jemethyloyolotmtene). Hither the starting olefin did
not have the expected struoture, or this gymthesls of slovhols does not
procesd in the normel fashion on ayslobutane derivatives.

wlossbingl trifinoroacetete in 705 dloxane-
30% water at &° gave oyolopropylosrbinel, identified by vepor
ahromatography and by its infraved spectrum. There wes no evidence of
olefin formstion. When the water was veplaced with methawl, the only




m of mmm Wak wolvolysia of aralopropyls
mmmmmmmw tm-

Refluxing 2-uetiyloyelobutyl triflucronsstate in nethansl gave

Although oyslopropylmsthyloarblnyl Srifluorcacetate is not very
soluble in water, an sttenpt was nade to selvelyze this ester in water.
Very little sclvolysis ccourred st 50° during 2 hours, but vapor
chronetography on the product indioated that more Z-methyleyviobutyl




Log water (by volume) at veflux. Tepor chromtography snd infraved

mmarmmwmm, the preduets of
sodvelysia wave aethyl trifivorcacetate, oyslopropylmethylomrbingl methyl

cyelobntyl tedflncroacetate, end 2-methyleyolobutancl.
md%%mmmmmzmmmmmmmum
Fryme— lo ether formatian was obaerved after refluxing in 708
umm dioxeme. The formation of memmmm Wl
stoer damonstrates that the solvelysis of eyslopropylmthylcsrbinyl
g
OFy ~ G = O = CHy

n
(R 'ﬂ*ﬂ*@g

* *
OHg CHy
iy
* CH » O = CHy

ayelobutancl. A aore complete desoription of
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C. mmwnm

mmwmmmwmmmwmmmm
WW@ par cent disommne wabar solatlons ab seversl tempevatures.
mmwmm&mwmmwmmmm
Yo w2 beration of trifissroscetdo scld and vere usually followed o

Pearson (25). The solvelysis resction may be sxprossed by the geseral

sy

muwnmmmutweh, |
Mamwmvammwmmmmwzmu

I {afeex) = kb, (2)



B w peststance (ohos) of ths soiution st tiwe ¢
m‘

| = resiabance (ohme) of o ssluiion afber &% hed
) m%@wummmam

Stnoe soncentration 4s divestly propostional to condustance wiioh 4n
ten 58 averssly proportionsl to vesistance, then
(aex) 48 proporitonal to (3/%, ~ 3/8)
]
(8) i proportdonal te (V/E, » 1/Ry)
&nwcmiummmmmm

Tnen, M’h\m into equation ()

B et (3)

After comverting o base 10 logarithme sni sepersting terms, the
log (WA-R,) » (k/2.3) © + Log (Ro/Re~Re) (u)

From equation (k) it is soen that “,m‘h of log (R/R=Ry) varsus +

for  first order resstion should give & straight line, the slope of

whioh 18 equal to (k/2.3) and whoss intereept is log (Rg/RgRe). The

siopss of all lines obtained in this thesia were caloulsted by the

metiiod of leagt squares (266,27). |
Some non-linearity of the plota of log (R/R=x) versas t might be

axpscted due to ourvature of the plot of specific conductence versus




aedd concentration. Corrections for this curvature were considered

%0 b6 ynnsosssary beseuss the concantestion of the libersted soid was
el wd beosuse the inhevent eveers in such & correction are falrly
largs. Almo, the plots of Jog (R/ReR,) verwus & vore cheerved %o be

various conditdons are Iisted in Thies 2, 3, b and 5. The valus of the
spocitie rate comstant is the seifuwtic neen of sll rate constants
chtalmed for esch swt of conditioms. Weere moye Shan one deberminatdon
was made for a glven solvent ond Sempavature the standard devistion (26b)
from osth mewn vidue 45 wlso gives. mwmmmmm
in Tablen 9 to 75 in the Appentix.

Par a somparison of the yube sonstmnts reported in this themis
with those reported by MOffet snd Hust (14,15,16), mbutyl teriflsoro-
scetats was prepared sud solvolymed in 708 acetone-30% vater (by volume,
the solvent used by Moffat and Hund) and in 702 dloxane-30% water (by
wadght, & solvent used in the kinetic studies in thie thesis). A wvalne
of the Specific rate constant of 6.1 x 107 sec” at 4S° in aqueous
soetone vas obtained, compaved with the reported velus of 5.5 x 10™ sac” .
mmmmmxmmmmmmmmmmw
was L7 x 107" sec™ . Thus, cyolopropylearbinyliriflucroacetate
(ke 7.1 x 107" weo.” aws"")aﬂmwm trifluoroacetate both solvolyse
at about the ssme rste.
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Typical plote of the dutn ave shown in Plgures 11, 12 sod 13.
In these grephs the data for oycloprepylestbinyl (Figire 11) and eyelow
ropylmethylenbingl (Fige 12) trifinoroscetatas in 60, 70 snd 80%
wmﬁmmumm Figtrs 13 18 & plot of the date for four
of the seters wnder the suns oonditions.
mwmmmﬁmmm in Table 6. Tt Aw ridesh

'WMMM awmmwfmmm@mww_
mmmwmmw,mmmmﬂmmmm
' ' v -.--,mmmrwzh{mn. The ewtors

soparete m wire also |

AR atbespt was uade %o waalyss the kinetle dete of the esterifis
oekion wlxchure into the individusl solvelysis rete comstents. Satistactory
rate oanstants were cbiainsd only for the slower solvolysing ester,
Semettyleyelobuty) Seiflnereacetute. The lstber portion of the plots of
log (B/A-R,) vessus ¢ weve linear (ses Figars i) and from the slope of
mwammﬁmwmmmmamm
erter, Tabe comstents for the solvolyels of Zemethyloyulobutyl




Log (R/R~Ry)
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Figure 11. Plot of log (R/R~R,) versus t for the Solvolysis
of Cyclopropylcarbinyl Trifluoroacetate in 60, 70 and 80%
Aqueous Dioxane at 50 . Data from Tables 1, 21 and 26.
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Log (B/R-R,)

Flgure 12.
Cyclopropylmethylcarbinyl

uoroacetate in 60, 70 and 80%

Aqueous Dioxane at 50°. Data from Tables 53, 56 and 62,
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Plot of log (R/R-R,) versus t for the Solvolysis of
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Log (R/R-R,)

Figure 13. Plot of log (R/R-R,) versus t for the
Solvolysis ofoFour Trifluoroacetates in 704 Aqueous
Dioxane at 50°. Data from Tables 22, 35, 47 and 57.
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Log(R/R~Ry)

59

Figure 1L. Plot of log(R/R-R,) versus t for the
Solvolysis of Mixtures Obtained from the Esterifi-
cation of Cyclopropylmethylcarbinol and Methyl-
nortricyclylcarbinol in 70% Aquecus Dioxane at 50°.
Data from Tebles L9 and 6.
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stuiies on the pure ssber) wide saloiisbed. Hate corsbents for his
oster 4n 60F sqpeous dlexmne (Tehdle L) were a1l obtained dn fhds mowmer,
mmmmmmmmmmmwmm

m@. sonsbunts mw solvolysis of ayaioprepylesthyloschingl
prifincroncetate <mmmmmmm)wmmmm
kinetie dube of the ewterification sixturs were shout S0-300% slowsr

Mﬂm&w%@ﬁ#ww The meblnd used for thess rube
than those cbtained with the pare ester. The method used for these sube

)kl Lons was m sune a5 M ,ga.m :ww m mmm palyls

mmmmmw,wmm«m{mmmmwm
& Slight owrvature. This curveture wes wowh evident in the higher per
ot dloxans solvents and ab the lowsr teipersiuress it was not ohwerved
in the lower per cend dloxane wolvents ub the higher tamperetures.

In &)1 csees, She reported rete constants ave only from thet portion of
the date that gave the initlsl stralght 1ine. A mindmm of sboub 3540
of the resction (in B0% dlowne wt 40°) and 5 mecimus of shout 90X of
the resction (in 60% dlommee st 60°) wea weed in calmileting the ywported
vube constents. ‘Thip cerveblurs of the kinetic dats for this astor is
mmwmmwm

mamm,mﬁm, mmmmmm



Log (R/R-Ry)

Figure 15. Plot of log(R/R-R,) versus t for the

Solvolysis of Cyclopropylmethylcarbigyl Trifluoro-

acetate in 70% Aqueous Dioxane at 50°. Data from
Table 57.
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WWMW ﬂmmwwwmwnmu

e Lastun wmmmmm sase 48
mmwmwwmmmmmm
TR, Fmgm of vesistenco verses tae {ses Pigure 16) o cxlonw
lines %o theds intaresction. e resistance st this point wes Saken as
the R, velus for the solvolymis of the faster solvolyming ewter. Using
this velue of Ry, plots of log(R/R-R,) versus to ware made which were

traight 1inee Por the first part of ihe kinetic deta. From the elope
ﬁmmmmmmfwmwmwmmmm
eiyiloarbing) tedLinovcacebals m obbained. At 50° in 908 ddosmne-
mm, Kk & 8.8x20" "% 0.3 m * (four yuns). Aleo ab 50°, in 0%
Sloxanie-20% water, k - 3.5 % 30° mw."'* {ome yun). Mo attempt wus mede
to swlyse e Kopen of the latter portden of the curves.




Resistance (ohms)

63

Figure 16. Plot of Resistance versus t for the Solvolysis
of Methylnortricyclylcarbinyl Trifluoroacetate in 703
Aquecus Dioxane at 50 . Data from Table 68.
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D. The Banrgesics
mamma mﬂmm SNCEYy m., van mmw in the weual
m m
log k = = (85/2.3 R{W/T) + 3 (5)

mﬁwhgkmmll!mw«umwvmﬁmammmwm
mwwwmmw wmww»m |
Mufwmmmmwmammmm

By » 23 & (~ slope)
m Rw 1;95‘? mm m nole ‘a“’
mmn&waﬁm‘*ﬁ@% AK WMMMB:W%&MM
wmn
A ﬂ* QB’ - R (é’ ’

mmmarmum A 8%, was calenlated from the Ryring
oguation (28).

ku%‘z"é Aﬁ*/ﬁ- i“Aa/ﬂ {7)

A" = 23R log ‘%’ v ""Afu:“ ®)

store hw Planokis comstant, 6.623 x 167 erg wecond
“za - -:-
ky » Boltsmann constent, 1.380 x 107 erg degres ! mleoure” .

oy
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Valuew of AH" md AS* for the varfous reastions are listed in
Takle 7. The ' o velues wre the arithnetic mesn of sll of the As*
mm«mmmmmmmxwmmmruam
ester in euch solvant. mmddmmfzmnﬁzmmu
alse glven.

mmmmmmmmmwmwwnm
meWWl,mszmmlummmam
Ammarwmwwtmﬁmmammawm“
is given in Table 8. The trifinoroacelutes of thé primasy sloohols and
mwmmwmmmwmw:mww
carbinol have relstively sssll suthalples sud large, negative entropies.
mMmmmaxmmwmmmmwmmm
ummwmamzm soloonlos nbmh ﬂm Sl £ :
carbonyl group.

The entropies and mhmm of potivation for the solvolymis of

thylearbingl triflnoyoscetets sre similsx to thoss for
mwmmammm«awmwmmtmmwam
and Sendrd (12). The exthelpien are large while the entropies are
relatively smsll, but 5t31) negative. This indicates that the rate
eonkrolling factor in these cases is he oleavage of the alkyi-oxygen
bend (which would have a relstively lurge anergy requirement).




TALE 7
mmmmm wmwmmmmm

$.33 510400 9.8 «50.580.1

1.0 «h5740.1 123 ~L3.80.1

8,23 ~-52.3800

9.7 ~13.080.1 2.2 ~0.5620.08
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2. Conglumions

xtuwmmmmmwmﬁmmmm
of the teifinorossvtaten reported in tids theets procsed by two dirferest
mm, mmmm mmormm, mmwm

1 ] n
Wamﬁaﬁuﬁ@ﬁaﬁmwmﬂﬁ&ﬂu m@wnﬂmﬁfaéﬁ*w
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cxygen NMaewion and with simitensous vearyunoament
wmmwmmwmmmwmmm eiihemmm

pobate . WM»@*%% mumm»:amwwa (13} the
mmazmmmmwmmwmgwmmam
Lonepaly mmmm«_ wmwwwmm:m sohame s



Solwvolyzes

' by
e ‘
BCyleoxygen
o |
b GFy = C - &
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 In alecussing mammasmmwmw hydrolysis of
osters of tartiary slcohols (m g&mhm).m(m}mm

I o i

1 + ]
ReGeORellw ReColOl mom ReCwoH + K

_ *
£ ¢HP o> By e BE o+ K

that, "in order for this clesvage to coowr without acid catalysis, the
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carbonitium 4em to be formed should be more stable or the aonlon to be
MWMMMQ,WW” From this, and considering the
WMWW&WWWWleW
i.tummmmmwafmm
mmt [>-ca~us,)wummummmmm
$ho Stabi1ity of the primsy carbomiun Len ( M,,Mmﬁﬂh
mwe:mmﬁwmmm
It should also be mobed Shab tie secontary-alirh trifiucrossetates
stadied by Moffabt and Hunt (16) solvolysed by meyl-oxygen fission. For
ayulepropylmethyloarbingl tedfinoroscetate Yo solvelyue via dlkyl-
axygen fisaion, the ayulopropens ring st bo alding in stabilising the
cerboniums lon that is formed.
mmwwmwmzmummm«mmwww
» parbinel. The faster rubs of solvolysis of the ewter of nethyl-
a0) may be asevibed to o grester release of sbteric
straln or to sn enhsnced stebility of the cerbonium ion formed in this
case in contrast to the trifincroscetets of cyclopropylmsthyloarbinel.
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INTRODUG nw

 Tuds part of tie thesls 1s conserned with the synthesis and
sttempbed thermal resrrengmment of syolopropyloarbinyl phenyl ether (I).
In this WWmWrmumamiﬂmmmuhm
of the carboneoarbon double bond in sllyl phemyl ether (IT).

@ SERS RIS ST
{x)

{31)

ﬁu‘ﬂmmwmmtﬁfﬁhﬁﬂxwwim“mmmw
studisd anxd two reviews have been writtenm (32,33). Recent work has been
conoernsd with the p-Clalssh resrrangement (34).

The structural srrangement of stems necessery for the Glaisen
rearrangement is

“gegefeomgag-

The double bond on $he right mey be mn aliphatic double bond, a® in an
ol ether or & vinyl ether, o2 part of an avomatic ring, &# in the
phenol ethers (33). The rearrsngement is best repressnted by a comeerted
syvlic meshanisnm, with the formetion of & dienons inbermediate wbich
then snoliges to give the fird product.



5%“

OH
CHg = CH = CHy, @ma CH = CHy

The similarities between the cyclopropane ring and the carbon~
carbon double bond are well recognived (1). It was of interest, there~
fore, to determine whether cyclopropyloarbinyl phenyl ether (I) would
undergo the Claisen resrrangement. A plausible mechanism analogous to
that siready demonstrated for allyl phemyl ether, and in agreement with
the aurrent concept of the cyclopropane ring, cen be envisioned.

4% i ]
‘) \ 0 i 2 P ﬁHa
/\Gér CH g - H ' - (":H
Gﬁa - Gﬁg Qﬂg - GH'
1 N -

4 partigl increase in the positive charascter of the a-carbon atom
of the #llyl group in the Claisen rearrsngement has been postulated (3L).
Thus, in accord with the postulated resonance structures ascribed to
the cyclopropylearbinyl system in unimolecular displacements, it was
further expected that cyclopropylcarbinyl phenyl ether would undergo a
Claisen rearrangement.

This part of the thesis ls concerned with the synthesis and attempted
thermal rearrangsment of cyclopropylearbinyl phenyl ether.
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A. Synthesis of Gyclopropyléarbinyl Fhsmyl Ethes

Praw-o D

A 300~ml.. thm»mkﬁ Oank, ﬂ.tm with a Bwahbm stirrer,
reﬂmmndm, WMWMnWmmxm wmu
26.4 m. of ﬂ,hmméﬁm and 1.2 g (0.1 mole) of Wm%l

and coolsd to ~3° mmxmmm. prTolnsnssulfonyl chloride
(3940 go, Os1 mole) in 50 ul. of methylens chloride was sdded in forty-
five mimites, the temparature remaining below 3°. An sdditional 25
ml. of metiylens chloride was sdded and ptireing contdirued st about 0°
for two hours. mmmmmmmmmusm 10K
sulfaric acid, She tewperature remaining below 15°. The leyars wers
&W&Mmﬂﬁcmmlwmmmumw&thwm.ormyhm
chloride. The combimed mﬁhxum chloyide solution wes w«a threa
umm.w 20 m.wmmmmfmmw msxmmmmmmm
mrmmmmmu.
mcmmemmeuﬂhmhwbmnﬁ,
The residue was a reddish oil. The red oll was dissolved in 50 ml. of
sphydrous other and added (30 mimites) to a suspsnsion of sodium




punsxide, prepared from 250 g. of phansl and 34.8 g. (1.5 mole) of
sodium in 200 ml. of ether, in a 1-1. thres-nscked flask fitted with

& Barshberg stirver, reflux coslenser, dhermonmeter and dropping funmel
snd gooled in an 100 bath. The olution was then stirred ab room

Senperaturs for five deys. The solution ves filtered and washed six
tines with 10{ sodinm hydroxide and buice with weter. After removing
the solvent distillistion ylelded 1.0 g. of eyeiopropylearbingl phenyl
ether, b.p. L5-LE® ah 2 wm., nf® 1.5189. It gave a nogstive ferric
shloride test. This product was nwob msalysed, bub 1t did have simiier
mmmmmmmmeMmﬁwmm
prodact prepared by & different m |

?memmﬁnm {ﬂ.smxn)mmm:rmm
mmmmwmammma@g. (ﬂémh} of potassing in =
2-1., three-nscked flak fitted with s Hershbarg stirver, reflux con-
denger, wmmw;mmmgmm m¢mmmm
m&mWWd&aﬁmxﬁm m&ﬁm pommmmw.&e
dried st wbout 100° &t 1 mm. for four hours. After cooling in an ice
uwmmwmmmmwmmmnamm
and with the stirrer, the white powder was covered with 165 g. (1.2 moles)



(126.5 g+» 0.5 mole) vas sdded with stlrring in cne hour. The mixture
dmmadistely Gumed orange-red and later bocame brown. Stiveing vas
continued sm additional five houwrs ab room tesparsture, during which
tine an sdditionsl 200 xl. of pantane wsa added. After pouring imto
200 ml. of weter the arganls Jayer was Soparsted, the aquecus layer
mmm&vsm‘mmmmwmmwm@m~
drled over uagnesium malfate. E&mm.mmmmmw
ether (133 s-)wm.a g.wmn, B.p. muz«s"mn.m.m
sthamol the mmm {318 goy IS had a melting point of 53*514?..
Anal. Calotd. for CyglagBea0r C, 39.233 H, 3.275 Br; Y2.32
Founde O, 39.21, 39.06; H, 3.38, 3.313 Br, 52.43, 52.47

(b) Emdustion of 2,2-ddbrowcyulopropylearbinyl phenyl ether (36).

A 1»l. wmmwmmmmmmmm
sondanser, ammgmmamwmgmwmwﬁm
100 ml. of 95% ethanol, 60 g. of Reney nickel alloy and 10.0 g (0.033
mle) of 2,2-dbromcoysiopropyloarbinyl phenyl ether. This mixbturs was
treated with 600 ml. of 10f sodinm hydroxide (one hour). Addition wes
v st £ivet besase there was an induotion pardiod bafors the hase
began reacting with the Remeywnicisl elloy. 7he solution was refluxed
an additional two hours, filbered, aad the filtrate washed with 100 ml.
of 10% modinm hydroxide snd then with LOO xl. of pentans. The agueous
Layer was poured inte L0OO ml. of eoncmtreted hydrochlorie acid and then
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o

emtraoted two times with 100 ml.portions of pentame. After drying the
S profuct (3.0 g., 62%) distidled at L3=55° st 2 ma.
~ Tos product from ssversl veduobions were combined and fractionsted
to give syelopropyloarbiny) phengl sther, b.p. 51-53° st 2 ma.,
- nge 1.59.93-1..5199 It gave o negetive farpic chloxide tesh.
Aual. calotd. for Cygllag™ G, B1OLs H, 817

Pounds G, 81.11, 816 &, B.29, 8.3

propyionrhing gmm ether van refiuxed (ZiL°) =t
;’mmmmwmmw After cooling, m infra red spestrun
{mmmmwmmmm‘m‘mwwummm
pafinxing Hhis solution for an addisionsl twalve howrs also 4id ot

4 one=nl. portion of the sther was hosted in a sesled tube, whose
 wolume wes approximately 11 ml., &b 300 % 4° for ten hours. The infvs
red spectrum of this meterial wes identiesl with that of the starting
ether. Both after refluxing for elghteen houre and after heating in a
saaled tube the fimal materisl gave & negative farric shloride test for
paenols.
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RESULTS AND DISCUSSION



Mhm, as mmm in w- zmmm m

Reoey adaksl slloy
NaCH, 95% ﬁﬂsﬂi

By
0 - iy - m ity » ey Bz B - 0+ cn—<

Bergetvon and Siegel (3) bave shown that the bermevewilfonate of
eyalopropylesrbingl dn sthanol glven worasrrsnged oyslopropylcarbiznyl
othy) ethar. The tomylabe derivetive wes used in the present work
beomise 44 would be more stable Whan the benzenesulfonste. Also, the
phencadde 4on shonld be & skrongsr mclsopuilic resgent tha stiyl
slechol msd Wds should aceord a aers Sy? type resstion tavolving &
wmeller posaibility for restwungenmsnt




Dinslcosibenss have been postulsbod ss imermedistee in the
hydvolysis of haloforms with potassium d-butoxide (35,37,38). e
intermediate dihalocarbens will add to clefins to give dihaloeyolo
propane derivatives. After dehalogemation (36) of the dihalsgyclow
propans compound obtadned in this thesis, the product had similar
phiysical propertiss and an Sdentical infrared speotrum with $hat obtained
by the first synthetic method. The weeond method was used $o prepare s
smificlent guantity of ayolopropriombinyl phenyl sther for the abtampted

iy & solvenmt such as diphenyl ether or

Ihree atbempis to caune a Clalsen-iype rearrangament of ayelopropyl-
carbinyl phenyl ether ware made. The ether was firet refluxed (214°0)
for wix hours snd then for 15 hours. In the third attempt the athesr
war hested in & sesled tube at shout 300°C., for ten howrs. In all
cases the infraved spectrws of the hewted mederisl wes identical with
the starting meberiel and no positive ferric chioride test for phenols
wan obyerved.

It thus eppesrs that despits a pleusidle mechavdsm, oyclopropyl-
corbinyl phenyl ether will ot underge a thermal Claisen-type rearvange-
menb, and that in this particuler case, the cyclopropane ring is not

parbon double bond.




amtdayi Sriflnorossalute solvolyued in wethanoliz dixume do ghve

]AlyL belfivormanetets and oylaprappioeriiuol. Ao, D-medhyls
bty ricleoroscotate A% wobheacl gave only awilyd ivillmercessisto
ol Bemvibylayulematenal, The cther suber. opelomoppliasiilscbingl
Pt faseneiate, wivolyaad vie aligleoyger Clsninsh, &8 eridenosd Wy
golvelyele in el o 5% rathanolie dhomans 1o yiald syeloproapyle
Phyloarbinys et Aber. Too oolvelysle gepwrs to pproasc] wdh

e

anbel v TRAYIRngest M 3 Akrpw HErerdeze of oty fetiimomase’ste
{mwmmebly sviuging from veurcemged savee) oyl Domidceiagelyiss ol
whre also cReevved 1B hhawe wrieolyees.  The retes, solvent s€fecte gl
raooplas mad adhiinien s«;“ potiveidar Jor sl oF i OFRERE A1 SOt
sadeny with she mechenioblc poataiater (wel Ooevegmn] sl ladel
abows .



fonsl nettods. A earrenged ester vhich 1a probatly Z-metiyle
Globutyl trifinotoncetats was also formed during the aynthesis of

2. mﬂwm of wolvolyais of thows esters were followed conductrie
Wmmmmmmmm:

Zinogossetates solvolyned by soyleoxygen fission. Twms, cyclopropyle
surbtinyl trifinoroscetote solvolysed in methamiic dluxmne %o glve

Tmm WW&WZMﬁWWWMM
txifinoroncutate, sclvolyzed vis sikyl-oxygesn fission, as evidenced by
solvolysis in methanol or SO¥ wmethanolic dicxens to yield dyclopyopyle
methyloarbinyl methyl ether. The solvolysis sppesrs to procsed with

mond ay & large percantage of methyl triflvoressetate
wore also cbeerved in these solvolgses. The rates, solvent affects and
anhropies snd enthalpies of aobivadion for all of the ssters ave con-
sivtent with the mechanistie postmlates (bond clewveges) mentioned
ahove .




but emild rot be purified. A fow kinetis studies on the Lpure ester
indionted that it wolvolymed by aliyl-axygen fission, snd that 1t wan

Ayl phenyl. sthex was prepered by two indepsnde
Mmmmmammmummmﬂw Mo resrrenge-
ment was cbserved. '
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e date in Toblss L3, L2, 43, ki, A5 and L9 were chtained from the

5ined in the preparation of gpele-
propylasthylenrtingl trifiscroscetats which also contained ~methyl-
eydlobatyl teifluevossetate. As J-msihwleyolsbutyl trifluorospetate
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Figure 19. Plot of log k versus 1/T for the Solvolysis
of Cyclopropylcarbinyl Trifluorocacetate in 60% Dioxane-
L0% Water.

E, = 8.52 kcal./mole
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Figure 20, Plot of log k versus 1/T for the Solvolysis

of Cyclopropylcarbinyl Trifluorocacetate in 70% Dioxane-
304 Water.

E, = 8.96 keal./mole
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Figure 21, Plot of log k versus 1/T for the Solvolysis

of Cyclopropylcarbinyl Trifluoroacetate in 80% Dioxane-
20% Rater.

E, = 9.82 keal./mole
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Figure 22. Plot of log k versus 1/T for the
Salvolysis of Nortricyclylcarbinyl Trifluoro-
acetate in 60% Dioxane-),0% Water.
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Figure 23. Plot of log k versus 1/T for the
Solvolysis of Nortricyclylcarbinyl Trifluoro-
acetate in 70% Dioxane-30% Water.

E, = 11.7 kecal./mole
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Figure 2. Plot of log k versus 1/T for the

Solvolysis of Nortricyclylcarbinyl Trifluoroacetate
in 80% Dioxane-20% Water.

E, = 13.0 kcal./mole
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Figure 25. Plot of log k versus 1/T for the
Solvolysis of 2-Methylcyclobutyl Trifluoro-
acebate in 60% Dioxane-L0% Water.
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Figure 26. Plot of log k versus 1/T for the

~ Solvolysis of 2-Methyleyclobutyl Trifluoroacetate
in 70% Dioxane~30% Water.
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Figure 27. Plot of log k versus 1/T for the

Solvolysis of Cyclopropylmethylcarbinyl Trifluoro-
acetate in 60% Dioxane—ib%‘Water.

E, = 19.1 keal./mole
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Figure 28. Plot of log k versus 1/T for the
Solvolysis of Cyclopropylmethylcarbinyl Tri-
fluorocacetate in 704 Dioxane-30% Water,

1 E, = 20.3 kecal./mole
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Figure 29. Plot of log k versus 1/T for the
Solvolysis of Cyclopropylmethylcarbinyl Tri-
fluoroacetate in 80% Dioxane-20% Water.
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