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FREFACE

Dr. uemiaux anﬂ cawarkers ha»e datatmineé the
counling const&nts “aw pratona on nelghbarinx carbon
atoms in six mambem ring g«mpaunds, mm led them -
ta attempt tm determine, ir poaﬂible, tne caup?ing |
eonstants between hydrog n8 in otNer mrientations sueh
as exist in fivenmsmbereé ring compounﬁa.

J ks a firsc step in this wople &t was decideu to

’mahe l,c,Sncyclopentanetriols s*nae these would be the

u-timate reference ccmpounds in the configurafi&nal
asa&gnments. Also it was deaira&le tm pﬁapare gome ”
;,2,3~triaubat1tuxed cyclopentanea 02 &nawn ccnfiwurau
tian with the s gmal ror ?-hyﬁragen on the ring carbav
suffieiently~well seperated in the apectrnm to aliow
determimation of its fine structure, Dimethoxy cyclce
pentane acetates in which the substituted nydrogens -
exist in 2 trans=-trans and clsetrans relationshlip wers
considered worth ftrying for this work.
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Abatrast

This thesis is concerned with the preparation of five
membered ring compounds. Some 1,2,%-trisubstituted syslopens
tanes were prepared in order to get information related to
conformational analyois in the reacticns of centres in five
membered ring compounds.

s=Apetonyeyclopentene and S-methonyoyelopentene were used
as starting materiale for the preparation of these compounds.
Treatmant of J-acctoxyeyeiopentene and S-gethoxyeyclopentene
with perbenzols acld gave the corresponding transeoxides. The
atructure of these oxides wore determined by chemloal msans.
1,2,5«Cyclopentenetriols obtained by way of wet and ary Prevost
reactions of 3-ncetoxyoyclopentene and from the hydrolysis of
trang-oxide of 3-acetoxyoyelopentens were separated by partition
chromatography using Celite to hold the static aguoous phase
- and nebutanol equilibrated with five pereent boric acid solution
as solvent system., Strustures of 10,246,386 and le,28,3a oyelos
pentanetriols wero proved by chemical means and zome solid
derivatives of these compounds were prepared. The proton
rosonence spectra of lo,3c-dimethoxy-2fi-acetoxycyclopentans
and lo~penitrobenzoate~2B«bromo-sa-aestoryayelopentane were
talkken. The reactions of sbove mentioned substances and other
related five membered ring compounds are veported in the thesis.
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- Kullnig, Lemisux, Sohneider, Berngtein and Holr (1,2}
have determined the proton magnatis resonance spectra of
B vwiaéy of slxémembere«i riﬁg_ compounds. 48 & resull of
this work, they wers oble te conclude that the magnetio
noments of ttw nuclel of two hydrogens situated on nelzghe-
bax‘mg garbons in a smmmmbemd ring are about thres tlues
more stronglg coupled when bob h the ?x;wcgexw mre 1in axial
crienta s.om than wmn one oy mth tiw hy&rogens exe in

@quatorial erieﬂtatiom .

o H \ Staggersd structure
%{ Jaa 7~ c.p.s.
e H
A,
%‘/ | ‘Skew or Geuche
o gtructure
By |
‘ 2 - B‘Qapoﬂw
H
c R
Jsa
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. It wag now of interest to determine, if possible, the
coupling oconstants belween hydrogens in other orimtations
such ss azist in five-mambered ring compounds. .

H

R L‘ o - -
Z‘ﬁ%\\*" E A

. ] E z
In order to oblain this information it was necsssary to

}\

prepare cyclopentans derivatives of known configuration
with the sigual for at least one of ths hydrogens on the
ring cerbon’ sufficisntly well separeted in the spectrum 4o
allow determination of its fine structure. Algo, the
gyolopsntane derivative should have the ring, if possible,
suitably substituted so as %o renaar the moleculs highly
conformetionsily pure. It was anticipated that in the
course of s@ch'an investigation new information related to
confermational analysis in the reactions of centres in
five-merbared rings would be obtained.

¥ullnlg and Lemisux used the following compounds
(I»&nﬁ'?!)’&n'p&rt of' their work. C

I L
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Thus, in e&ah caaa, t&w asi.gmi x’w t?m whyc’iragan wes well
sugmra»ad rram Lh@ &ignal fa* tn@ nthar nydrogang anﬁ hau
tﬁa qtruuturas @xpmcta& on Lne bﬁﬁiﬂ &”ltﬂ$ amsvw mentioneﬁ
ooupling cxmstamm Kawdiw zmi Lam&eux {3) have i*xwi

simﬂ 3.9.: ﬁ.x;:‘sx‘*wn% wld ?t h»s *"e* -ma&ng wmﬂmma {3‘.1:”. ‘J Ve

ACV > ‘OCHs A‘VNH 1\\?\\\ 0Chs
" Ho H by y Ohe (1
113 - i oy
The la.na of regany oh followed wme, therafors, 10 pro-
pars the camyouxsﬁ.sx (Vi and ViI)} amd o establish thelr
atpucture and aanfiguiaticms by waegquivoesl chemiczl megas
and to omamine their NMRE® spsctra.

\H m/iocus | N\ OL%H. ‘
dcHy M < H
Karplug (%) hss presanted guanbum mechenical caloulaw-
tPiomz which assign coupling constanis for neighboring -
hydrogens &s the dihedral angle defined by. these nydrogens
varies from 0-180%. His treatment is baged on the

A

¥ abbreviated from Ruclsar Hagnetic Resonance.
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asaumption that the ‘carbon ‘hybrid orbitals are tetra.
hedral {303), and the carbunmcarbon bond is 105h3 R gnd
tbat th& e“ectrouworb‘t ana elect*cn~alpml& xnteractians
do not’ contributa significantly to tha magnitude of the
coupling constante Jardetzky {5) nas presented the results
of Karplusg?s calculations in the form of tiue plet shown

in Fig. 1. This information which was not avallable atb

:<Goupltng conptant,;Gepese

U o 130 180 200
Dlhedral angle, degrees.

- . Figure 1. - Theoretlcal curve relating tha coupling

constant for neighboring hydrogens and
the dihedrai angle which they define.

the beginnlng of this wnrk, should make possibla & more
ready inxerpretation of the spactr& of the trisubatituted
cyclepentanss then was hitherto poseible, snd perbaps

allow conclusians as to their actual conformatlons.




5.
" As'a first stép in this work it was decided to make
1,2,3-cyclopentanstriols since thess would ba the ultimate
reference compounis in the configurationsl assiznments.
Four iscuers ars theoretlically possible, VIII, IX, X aud

the enasntiomer of XK.

St w0 i

. 1% has long beem suspected end now well established
that the atoms in a cardosyclic five membered ring do not
die in ons: plane, The forces which tend to make 8 carbon
atom to retain tetrshedral bond angle. are well accommodmied
‘both by planar axd puckered comformations. Hen<bonded ine
teractions ere mainly responsidble for the fact that these
rings are not planar. FEPI . . ,

;. - Aston,; Schumgnn, Fink and Doty (6) have meagured the
entropy of gesecus cyolopentame and found that it possesses
a non-planar strgctm'e: Thie effeoct ig attributed to
hydrogen«hydrogen interactions of the type which hixder the
internal rotaeflon found in sthans.

- It haa been caleulated (7,8) that the potentisl energy

for the planar conformation is about four keal./mole greater
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than that of the twn types of noneplansy structurss (F ond
G) waich are xmassibla without undue distortion of the car-
bcm ,vaimq_ a‘.ng;i,am_‘ In the yuakmd. mi’omm@ma aither

) \)\1 L
. 'S l\|//\
one atom ie out of the plane of the other four atous ag m

F or two atous are oubt of the plane of the other three
atm’»as in G, These forms &g well as a suititude of ine
termedinte types differ little in snergy amd, tharefsrs;
it i1s not poseible to deseribe cyclopasntane itsslf by &
single struature. In direct comtrast to fhese conclusicms
Le-Fevre and Le-Fevre () have shown recently by polarize.-
bility measurements thet whlle stuucture F does not Iib
their dats etructure G does. They conclude that structurs
G best approaches an equally staggered i’mv of eyclopentans
which carmot be readily r@mamteﬁ on paper. It 18 Aiffi-
cult to envisage suy factors which would stabilize the fora
0 ever rorm F by apprsclable smounts (1.e., 2 kosl./mole).
The subatituticn of n hydrogen in eyelopentens by a
bulkier group should render form F most stable siuce it
allows the grestest degres of staggermg wim the mlghw
bora.ng warogm. SR




Many yaara mgog %h@ rana%&un of wilver smlta &nd Lo
&ins (13) @&ther in sther or benzens was ahown‘by
S1monini (11) to giva an aatlve eomplex intermsdiate
;Rcéa}zﬁgi whieh sould be isolated. Birkenbask {12) later
est&blishe& that reactima of squinoleculsr amounts of
ss.lvar acatate and m&ma 1n ether at ~50° yielded s £ii-
trabe Nhimh a2ded 10As to svclahexema L glva'%h@ neebuate
of trans-2-icdo-i-cyclohaxansl: Fiuelly, in a woll dnowm
gavies of exporiments, Prevest (13,148) showed that in bene-
zeng solubion the complex remsted with aléfkné in ths prezg-
snecs of a molar sxcess of the pllver salt of the cerboxylic
acid o glve the dlsater of & $eaus-glycol. |

2 GgHgCOHAE + Ip =) AL + {CgHCO0,) oAgT
{céasco‘g)gp.gx & RuCHsCH, = C4HC0 AT + BaCHIOCOC H ) ~CH T

1% bag been shown recently that the reaction of an
olefin with silver asetate and browlne in the presencs of
gome water will give @ product with & gig-configuration
(16~20)s - The ssme reactlon oarried out in s dry solvend
gives & product Q&th_tha eddends in trans.rsiasticnshlp.
The wet Prevost reasticn has baen postulated td involve &
oyolic acetoxonlum iom intermediate (XI) which mey add
water and then be aleaved 5o the gis-hydroxysestate (XI1I)
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formed in mmalogy with théﬁwﬁrk of w&nStelﬂ o the nelgh-
oar&n@ @rcup aisplaeamant of a bromide by an acetoxy sroup
(22,22). The same acetoxonium ion intermediste (XI) 18
involived in the dry Frevost veaction, Ring-opeming by
avetate fon will give tho trgmg-dlacetate (XII).

B

5 ‘

\‘ﬁ ‘_A | .,,'c‘.g_ o r@ ...ii‘i ..;Q\ C
AZOAG \ A N - o,

¢ B ~> Br-C. c-on - gl

VAN 2 3 1
| ¥1
e
1 .
-f-o.- - o8,
‘ﬁB&UEﬂOQlc'ﬂ

|
o - G o
-tim a”c" 3 =¥ . ’\ca - -f?‘.a‘»c--'—c&%
[13
Xz _ X111

Wiberg and ae,@gabarth (15) nama establisaa:i thls
aohéme by lubaliné the uarbﬁnyl 5xaup cf the a&etnyyaromiae
witi 018 | In the cyclic acetoxanium ion interm&éiate, th@
two oxvgens will beoome quivalsnt and each will aave ong-
half of the orlvinal 018 1f the interme&iaﬁn reaets wlbh'
watar giving the hydresyacatateg tha pr@duct will have the
1ebal ﬂiatributed eqaally between the orig‘nal oxygens and
zo 0¥ a1 be lost in the hydrolysls to the dlol.




.
I

If’ the ﬁ.m:emeniiaw z-eaets with acotalte. ion to glve
the aiam:a uat@, e a‘f tha am*bcmuoxyg,en benﬁs m:m bea
'brekf:an. | Thaa, 'blrxa &mf:etaw mu hava thczs ssama 018 .
:a.. the bromoamtaw, ’mm *&m &101 wme& by h:v'amlyala will
nava enly o:zm half af w;h@ c:rig_,lml 03"3, snd the obher half
will be lost in the acetate lom.

The resction of erythrgel-LenzoRy«2-bronoe=l  2edipheiyle

ethans—ocarvonyl 013 {15) with pilver benzoate undsr the

e.cmbemt

coanditions of the dry Prevost reaction followed by hydrolyasis
resulted in the formation of meso-hydrobenzoin hoving one
half the O°C of the bromcberzoate. The bromobenzoste when
treated with silver benzoate under the conditions of tho

wet Prevost resctlon resulted in the formetlon of thregeI.
benzoxy-1,2-diphenylethanol. The hydroxybenzoete on hydrol-
yeis gave the Dyl-hydrobongoin &hich was found to have the
BEIRS 03"8 oontant az the bromobenzoate. These resulls £it
wsll in ths mechanismg propoaed ghbove for the wet snd dry
Pravost resotions.

The nature of the product betwsen the gilver salbt and
helogen is dependeant upon five faotors s pointed ocut by
Kleimberg, {a) the nature of the silver salt (b) the ratis
of the silver zalt to halogem (o) temperature of the re-
action (d) the px%mmss or abaencs of other reactivs watere
tals {(e) the effect of the solvent. Reaction betwaen one
equivalent of silver salt of a carboxyllc acld end one mole
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A}
of halogen producss sn 0obive internediate of ths Tormula
R | :
R«C-0X% in which the halogen apparently has positive chare
acter and adds rapidly bto olefins. The reaction fits

dafintte pavterns only when the ratic of eguivalents of
sliver aalt and halogen 18 1:2 or 1tl..




ﬂeltmg painw ww &etsminea mz. a mcmscogze Heatu
mg "ta,ga i@cclel 350 en& a,m ummected ' |
o The nucslear maguamc msmxanse epactm wm’e measvred
uaing a mgh reﬁolution Varwn spsotrcmeter oporatlng aﬁ |
6‘0 %1«3/ 8o ‘I‘he ahemiaal sh* Ttz were mtabls.shfsa by intere
polamcm uslmg tha sm&-baxﬁ becmz.que.

"he cyclopantm was pmpared from ccememml cyclo»-

pentmone (23) . ‘i!ha eyclopemma&ene was px'epeama. by t;ner« :
mal decamposimem of‘ &Myclopentadiene {2&0) 0 All mthar 7O
agenta and se:wem:a were eomercie.l gracle vmcwpt; where mw-&.

' &‘.‘m mimmlyses war@ perromad by me Eg Buak of
ths.s l&boratory. -

(a) Finely pulvar&ze& mame, 25.4 8o (0 1 mole), wag
addeﬂ over & per:md af‘ ons lmmx- t6 a vigorously stirred sug-
pmion of 39 g.. (oazye mole) of silver aceat.at.e in 150 ml,
of glacial acetic sold mtam.mg, 6,8 e ’(_0.‘1. n;a;e) of
oyclopentens and 3 ml. (0.166 mole) of alstilled wster.
Af‘ter this ,t;.mé, 50 ml- éf, glaoj.al acetlc s0ld was alded and
the mixtwe wag, :stii*w& for &0 'hcuz’s at room temperature.
The silver iadi&e pmmpztfate wag gathere& on 2 Gooch Cruw
cible and mshs& four timss with 20 =, amounts of benzene.
The filtrate was evaporatod in vacuo at 65-‘709 to about
15 ml. vclumea ‘The acetic acld was xxeutralizeﬂ. with gat-
ura‘.;e&. moamm bicarbmam solution and the soluts,m wag




@lDe

extracted gontimuously with ether for 32 hours. EvVADODe
ation of the ether left & light brown oil which vas dige
tilled at 78.580° (0.05 ma.) to give 11.2 go {(77.75 as

a monoscetste) of & colouwrless oily substance ngg 1«,2&5%52;
{216, Bepo 104-106/20 mm., ng! 14576 (23)) sapouification
equivalent 128.5. Thoe saponification equivalent expected
for cls-2-gostoxyeyolopentansl is 144,

The infraved spestrun of the dlstilled product shw&d
the pressnce of both hydroxyl and acetowy groups and the
R spectrun 1s recorded in Fig. 2. Acylation of 1,32 g.
(9.8 & mole) of eiseZ-aoetoxycyolopentanol with & twos
fold encess af p«-n&tmbemyl ohloride in 30 mlo of dry
pyridium e;ava 2.1 go (T8.58) of ught yellow erystais,
Three recrystallizations from ethyl metai:e gave a px*admt
melting &t $1-92°,  The melting polat of p-nitrobenzoate of

cig«t-acetoxyoyciopentancl 16 reported (25) to be 9F-g4%,

The product hed saponification equivalent of 150.6 while
the ealculated valus 1 151.5, The infrared spectrtm of
2% solution of the pmduci: in carbon tetrachloride Sﬂmyeé
the abseme 05‘ ngﬁrml gO0UP.

The pmﬁon @gnetie msowﬁee spectrun of the compound
1s reprodaced as M.ga 3. |

The glgw-2~scetoxyeyclopentansl was acetylated uslng
scdlum acetste and acetic arhydride and the product was
s.mlated in tha usu&l mannm’ The diacetate dm;iueﬁ at
gi° (2 £Bo ) g "‘D 1,4425. The eompm 13 ”e:pmw t;e bai‘
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at 80° (2 ma.) (25). The saponification @qui?alefnt waa
92.5 (calc. 93). Deacetylation mfforded ggg‘;i‘;é.-mic;;
pontanediol which wiowed an Re value of 0.79 uslig Whatmann
Noo ‘1 £11ter paper and the nebutanol saturated with water
gystem. The dlol consumsd .99 mole of sbdim Wz'ioda‘ae'i
at 0% within 2 minutee &8 required for this ccmpaum. The
purdity of this ﬁiacetata m emmed by vapor-phase ohege .
matograpisic a.zmlyais.. quzr one peal«n Mv:mg retcn%slen “cime ‘
of 7 min. 21 sec., s obﬁainad uaing a b ftm long ao&umn
¢ (=ilicon oil) at 171" with a 58 mla/mim t‘lcm ﬁi‘ m:’s.ium
2a3e e
 Amnl, Caled. for cgzzﬂb;{” G 58,06;“:::,‘7;80;

Found:s €, 53.043 H, T.62, , |

(b} A solution of cyclopentens, 7 g., m.aoa mls of
ethanol was cooled o ~55% with scetone and dry ice and a
solubion of 13.3 g. of potassium permanganate in 265:31.
. of water was added at once. After 2 minutes, bhe mixtuve
was decolorized with 205 sulfuric acid and solid sodiun
bismi‘sm After evaporating to abnu?: a 10{3 mle volume,
the sslution was exbracted continuously with ethezio The
siher eztract was dried over anhydrous soﬁim mlphate,
evaporated to & resldue whieh was distilled, b.p. Swgz"/
2 mm. , to give 5,0 g. {(30%) or cisnl,eoeyclopamamﬂiol.
- Acetylation with seetic anhydride and aoﬁium acetate -gave
- the sample of gls-1,2-diascetoxyoyclopentane with m spec-
: am shown in Fzgg %. The infrered spectrun of this .
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scupound wae identical to that for the prepavation by way
of the wel Prevost resubion described gbove. .

Tmns»lz&diacewmmmnm
(a} B 30.5 B (ogw mme} ammnt of flmly mlwm

wame was added over a pericd of an hour tc: a m ;sens},on
of 8 g. {0,118 mole) of cyeloyemem m 200 ml. of dey
gl&eial ‘asetic aew conwming 52,5 g_;. (aopw moze) of
silver aaebate. 'I'he) dry' glacial acetic aem wAs preparsd
by refluzing 240 ml. of the commersial mnla (99.3%) with
5 mle of' &cetic anhydz'ide for six hours. After all the
imﬁ.m was adéea, lz»o @ml. of the ﬂz-y acetie ac1d m added
and the mi:.ture wAS as%:iwed for another 70 hmmao 'rtx@ con=
_t:em:a viere fﬂtemc!, and silver 10d1de was wmheﬁ five
}t:xmea with 20 ml. amounts ‘of b@mena, ‘l"he filtmne wa:s
avapamted m vacuo aiz 69«-65" tca aboms e 15 ml. volme and
tn@ meti.. acw m neut"alize»d Mth saturat;ed sodiwn Bl
carbomta solution. The ae'.i.u‘bmn was extmeted f‘our tines

uaizg 75 ml. momﬁ;a of ether. Evapomtmn af‘ 'che extract
gave a mddish broun viscous maaao mm:s.llation a*' 90&3
P gave a prcduab, ngg 1. 4468, the infrared apeatm aﬁ'
which anowea a weaxc absorption band at 3450 om” Yo
h,,rdmxylo ccnseqv.ently, f:.he pmduet was aeatylaimi using
goddun aeét.ate and geetic amydﬂﬂe in the usual manner.
The hsﬁromrlnfree product {infmmﬁ} poasesaed a mpeniﬁvv
ca&&on equivalent cf 92 ( cale, S}B) o ‘I‘he @101 obtained by




@l Tw

deicetylation. of the ditcetate consumed 0.97 mole of gue
dium pericdnte ab 0 within 33 mifutes and hsd an Ry value
of 0.8 using Whatmann No. 1 Piler paper and n-bubsnol
paburated water gy the sclvent system. . A5 sean above)
under the geme eondibiens the Rp value for the gls isomer
18 079 | |
Anule Caledo, Dov CglianOyt €, 58.963 H, T.80.
- pounds O, 57,913 H, 7T.80. B
An ettempt Lo gstablish the purity of the dlmsestate

by g8 phase chromatography feiled since the one pesik ode
teined hed & retentlon time of 7 min. 2 sec. almost the
seme s thet (7 min, ‘12 see,) noted sbove for the clge
isomer,  However; the infrared speetra of both gis- and
M«EQ Eﬁm&tmaycmpmt&nas _mpmtims' talkan s
liquid £1lm, were distinctly different, & comperison of
their R spestrs (Pigs. & and 5} clearly thes that
the ctupounds wers essentially. pure, ’

{b) A aixtwre of 3085 &g. HpOs (13 g.) and 105 g. of
Poraie acid was added to 6,0 g. of eyelopertens. Much heat
wig generated, The bemperature wes Kllowed to fall and
maintained at 40° for & hours, The product, 6 S« D.p. 93°
{2 mm.), was fsolated in the usual menner (23). Asotyl-
ation 4n the ususl mmmmer afforded the transel,2-Simcetoxy-
syclopentane with the NMR spectrum shown in fig. 5. The
compound had the dane infrared speotrun as that of the
pz-e:pamticm deseribed sbove by way of the dry Frovest ree

astion.




stance in-¢hlorofora soluflon is Peprodused 1n Pig. T

-1

'Emm-eéwmm,mmmnﬁaml ' " "

A 27 g. (0.152 mole) amount of Nebromosuceinimide
vas added to 10,5 & {0,154 mole) of eyempemme in 180
ni. of distiiled mtez* cantained ina 250 mi. three necked |
fiask equippsd with 8 stirrers The Stirring was eontinued -
until H-bromopuccinimide dissolved. The temperature rose
to 39° during this operation. After 17 min the Clmak
wvas cooled in jce water mixture and the bmmh;ﬁrin cx‘
cyclopentane was extracted with ether. The athey was re-
moved and the flask was hested in vaeuo at 50-55° for half -
an hour. After storing in a refrigerstor overnight, the
precipitated suceinimide was removed l:y i‘iztmtﬂ.an and the ,
filtrate, & light vrown oil, wes distilled ab 5%55%:} '
(0.05 .}, z%"‘ﬁ 1:5102.  The distillate; 20:9 g, (82.25%)
of ligh‘b W&lw oiJ., rosssessed the physical pmpertie.a ai’
tmz-ﬂ-maeyalamnﬁaml, b.p. 92°/12 m., nB 1 %62 (29%.‘

The pmbmz magnetic resonance spectrum of *hm St
amnae in chmmfm solution 18 recorded in Pig. G.

m p«n&“mbe:mte of trans-2 bmmocmmpcm;wmi w28
pmpared m em usual manner; 50%yield. 51'_@339 "aeltinc, po.nt:
of t;ne pmduet: wheh recrystallized thrieo fram e’rwl nce—
tete was 9?-97.5% 11t. m.p. 98° (23). The saponification
squivalent was 162,35 (cale. 157). S

The proton magnetic resorance apectm: af the au?:ee-;j
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Cyolinpentens fidde |
© oyelopentene, g, (0.059 mole}; was brosted with
10.97 e (06079 m0i8) 'of perbenzole aeid dn 30D md. of
ethor and the contalines wag placsd ‘in a refripevator at

5% for 68 hours. The oxide, jscluted in the uswml mammer
{26) wan fractionsily distilled, b.p, 85<08°, 2.5 g,
(50,68}, 1o 1@1@53% b.gh gswmou 1.05 6. (22.28), ne
1.4338, L S o

L ‘Z‘he ini‘mf:*etx bpmtm of both the fracticnsg were nearly
the aome amapi: tma in i:ha soeond frmetion two weal bands
Bt 3480 cm"'3 and 1736 et

R opaikanAT ¢ |
- Praction I (b.ps 95-58°) was Lieated with B g, (0,057
equivalent} of sodivm dissolved im 20 ml. 0f ashydrous
mathancl &nd the nixtiwe wes heated 8% 90° for 6O hours,
"Eh& colourlens o:&?cy ;;maduau disbilled abt 70-71% {25 ma.),
| "D .%.m@'.%%‘?.._

Drans-nensetoxycytlopentyl Benzoate

6.8 g, (0.1'mole) Amownt of cyslopentens was Bddnd
£6 16.7 g. {0.1 mole) of allver acetate ‘suspended 1n 75 Q},»
of dry bEnZons. To the vig;@z’mzz,ly stirred msmna}.am, -
5.4 o (@al mole) of finely pilverized iodine was added
over & period of ons howr, During his nddition, the toum
‘parature of the remction mizmture pose o the boliing point.
‘The Btirring ‘vas contimued for tws hours after which the




2L

mase wis filteved. The precipitate was washed three ¢lnes
with beneona and the free lodine present i the coubined
fiitrates was removed by shaiting it with sodium &hiosule
chate solutions The bensenc layer. wes evavorated and the
liquid vastdus whieh displuyed a z:emiemy o decompose was
convertad to trange-Seacetoxyeyclopentanyl bearorte by re-
aetion with sllver beonsoste, The producht, ziter recrystale
lization from emayx aee’sate, melted at 115-115%,

??w-cmozmgcmwnﬁ;em o

' 'mm amzpwm ms pmxmrm as deaembm m “Wn
smhaﬁis" (24) ma mss uf hyﬂmgan ahmmde ymmma
aﬁlymmmtim a::s& ahcum m &mi&aﬂ. , It ia m?iaable t@
s‘w;a tha addiﬁs.on at abmzt 10,5 1@&3 fzhaa the t!woz*&tam
qum:i:ﬂ.i:y. me(;maysmpamene polmmms &t rm mmerw
e.tm and ahmlﬁ ﬁhmm be m&d imed&amlya

k&w&wehgm%m

 Potessium carbonate, 35 g. (0.253 mole), was edded
with stirring to 70 ml. of glacial mcetie acid containing
3¢ ml. of acetit anhydride. 3=Chlorocyelopentens, 51.3 g,
{0.5 mois), wan dissolved in 260 ml. of petrolows ether
{30-60°) and ¢o this mixture the slurry of potasaiun acetats
1n mostic meid was sdded with stirring and codling st 0°,
The peatroleun other phase gave B nogative test for chioride.
Water, 200 ml., was added and the aqueous layer was extracted
four times with 30 ml. emounts of petrolewn ether (30-60°).




@@

The petroleun ebther layers were combined, dried over ane-
hydroas. th“.aulmwi, and the solvent was removed.  The
residue. was dlstilied &t T6-T7° (51-52 mm.) to give 57.2 g.
{90.8%) of product, 57 1,4475, sapomification ewuivalent
128,7 {omle. 126).
caled, for Oyiygfis - C, 66.663 H, 7.9%.

Pounds * ¢, 4,905 H, 3.02. L
An Bttempt to 418611l the product 2t atmospheric pressure
caused elimination of avetic asid.

The following procedure was used to determing the amount
of gxidant consumed iu the - pericdate-permangmnate oxidation
of 3-asetoxycyclopentens (27). fTwo solublons ware prepaved.

3@1&;&1@3 I 8286 g, (1 o) of Meetomy&lopeumne
2and 0,138 g« {1 =) of potassium carbonate wers mixed with
distlilled water in & volumetris flask and the solution was
diluted to 100 ml. 3Solution XTI, 1.712 g. {8 m¥) of sodimm
periodate and 0.205% go (0,13 M) of potassium percanganate
were dissolved in dlstilled water sepgrately, mized and
diluted to 100 mi. 4in 8 volumetivlc flaglk,

coSelution IX, 10 ml., was mixed with 10 ml. of 0.1 M .
potassiun carbonate aclution snd the strength of the soluew
tion was determined iodomstrically using the arsenite pro-
cedure dosevibed below. The diffevence between the titer
in this titration and thet in the runs in the following
é;:pwmm -wag. taiosn as equivalent to the oxidant sonsumed.
< PLrty ml.. al:!.tmoia of .solutions. x and 1Y were nixed
at zero time,. Aﬁ;w the time intervals indicated, 10 mi,




w2

.,Jportions wera added be 10 mls valumea of Ool 8 araanaual

"oxide soiution.v Sadium bicarbonate, .5 8.y 8 rew arystalﬁ
»;iof potaasium 1061&0, énd 50 ml. cf distilled wate? were -
_ ﬁra1sc addeﬂ.s Afteb 10 mina., the exaese arsencuﬂ Qxide was K
 determines by tif:x'at:ioﬁ with o, 1n mame aelnticm usin@
ﬁ h”a.stareh salutien ag 1ndieaeow R
.>“ ; o After 1, 20, &o, 80, 160 and 1440 minute reaction |
£ 1Tti§es, the amounts of axidant consumea in equivalen&u pea
” fwmo1e of Buacetoxycyclopentene were 1 8, 3.1, 6 4 6 8, 8,00,

,9,633 respectively;»“Q}:

 ¥&&£@ and wet acetie acid at room “(“”raturea - To a aolu» _

_tion of 3. 15 g (0.925 mle) of the olefin in 100 ml. of

f;:glacial acetie acid ean$aining 3 ml. (0.166 male) of dis- o

P::‘ tilied water, silver acetate, 11 g. (00063 mole) waa ndaeﬁo
. ;‘mmly pulver:lzed io«aine, 6 53 & (0.025 mole) vaa ad&eﬁ |

;r  over & period of one hour with v¢garcua atirring The mix~ |
N‘,_tur@ was stirred aﬁ room temparature for 25 haura,_and
. filtered The yellow precipitate of silver iodide was

” washed four %imea with 30 ml. amounts of glacial acetic
M_acid. Tﬁe filtrate was evanorate& at 5@»55° 1n vacuo ta a

“‘Anearly 19 ml. volume, Tha residue waa neutralized w&th ‘

"»saﬁura ed aedium b;earbonahe aolut&oa and waz eontinuousiy

f;M extracted with ethér for 24 hours.a Solvant removal left a
- thick yellw oily masa which was cxist.inea at. 13.6«-3;18m -
rA (0.01 mm,) to give 01 go (79 4%) of a caleuvless plea&ant‘_.

ameumg oila “35 1"‘83 2'  '
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Saponification equivalent, 107; cale. for diacetoxycyelow
pentanol, 101, - _ .

Te 0.5182 g, of the above mentioned product in 3 ml. of
methanol, cooled in crushed ice, was added at 0° 3 ml. of methanol
saturated with ammonia. The mizture was allowed to stand at room
temperature for 36 hours. After this time the solvent was renoved
on ugter pump and the mterﬁ.ﬁl vas examined by paper chrematography
using wWhatmann no. 1 filter paper and nebutanol saturated with
water &3 solvent system, The periodate-permanganate spray reagent
(28) detected two zones, Rp = 0.15 (faint) and 0.46,.

The distilied product; 6.0 g. (0.0297 mole), obtailned from 'a
second wet Prevost reastion of J=acetoxyeyclopentene was sgponificd
with 5.0 g. (0,125 mole) of sodium hydroxide in 50 ml. of dlstilled
water and 25 ml. of ethanol by heating t‘o:; 5 hours on a steam bath,
After neutralization, the solution was evapamted to deyness in
Jacuo and triturated with methanol. fThe extract was decolorized
wiih charcoal, the methenol removed and the residue was dissolved
in water for removal of sodium ien using & styrene-type sulphonic
&cld vresin. The water was evaporated in vacuo to leave 3.29 g.
{92.428) of sirupy residue.

The mixture econtaining 3.29 g. of the material, 30 mi. of
acotie anhydride and 3 g. of powdered fused sodium acetate was
heated on the steam bath, with cecasional chaking, Pfor three hours.
At the end of this time the warm sosludion was poured, with vigerous
stirring, into 120 ml. of ice water. The mixture was allowed to
sténd, with ocecasional stirring, until excess of acetlc anhydride
had been hydroiysed. The mixture was extracted with ether and the
Solvent was removed on steam dath. The light yellow product was

distilled, b.p. 127-129 (3 mm.) to give 5,33 g. (80.8%) of an oily
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substance, nD 1, 447;« The sapcnifieation equivalenb was
81 a. Tne calculated value faw 1t for trlace»axycyclo- )
yentan@ s 81 30 | - w o
Caled. for Cpyi, 053 C,‘f}l}abég z-i, 6.56.
Foundr - Cy 53.66; H, 6.56.,. ,
Yapor phase chramat@graphlc analysis of the product
‘uging 6 £t. long Apiezon-Celite colwmn at 2?60 with flow
rate oP Hal&um gas as 32 ml /mln. 1un1cate& twm compon@nts
in the ratio of 81.& to 18, 6&.‘ S
After standing for nsarly s year, the wbovs described
trissetoxyoyclopentane preparation partlally crystaellized.
The orystalline componamt was raorystallized frem alcohol
and efter a second ¢rystallization the subgtance melted .at
39-40%.  The purity of this triacetats was confirmed by
vepor-phase chromstographic anslysis since only oms pesk
was observed using colum C {silicon oil) at 17¢° and a
60 ml./min. flow of Helium gas. The ssponification equiv-
alent waz 81.5. The caleulated value is 81.3.
Calc, for cllaléoéa C, 54.093 H, 6.56.
‘ - Pounds C, ‘5%.155 H, G.44,
The Bf value of the triol obtalmed by dsacetylation uging
n-butenol-wster system and Whatmen no. 1 paper was 0.47.
A gram of the orystalline trimscetatsc was deacetylated
and 41st1lled at 200-202° (air-bath temperature) and 2 mm.
pressurs to yield 0.25 g (52%) of the triol as 'a:sivup
which did not ‘erystaliize. Oxidstion ef 0:0130:g. (0,001
mole) in 100 Mie ef Q0.00% ¥ sodiun metaperiodate showed g




rapid (within about 3 minutes) uptake of ons mul@véf pe -
lodate per mole of tricl. This fast stage was follawedmby

a slow uptake of a sscond mole of periodats over the naxt
six hourso At thig polnt, sthylens zlycol was sdded to an
aliquot of the mixture and titration with standerd sodiﬁm
hydroxide %o phenolphthalexn indicator showsd the 1&b@ration_

of 1.0 mole of aciu per mole of triol oxidiz s&°_ 

~Nitrobepgoate (s) of the triol (&) of cyolopentene se
chtained g%ovw

The procedurs used for the preparation of p-nitro=- ;
banzoate{s) of triocl{s) {obtained by & geperats experimené)
of oyoclopentane is tng sane ag desoribsd pravicusly, 50.5%
yield., The substance was recrystallized from ethyl acetéte
and after the third orysisllization product mém.ng &t
135-136.5° wag obtained. The saponification equivalent
of the p-nitrobanzoate of triol was 193.5 while the calous
lated value should be 18899. The Re value of the triel o
using n-butsucl-waitsr ayst&m and Whatmen no. 1 filter pager
wes D85, " ;

The proton m&gnatié regonsnce spactrum of the erystale
line triacetate is recorded in Pig. 3. : l

The mother 11qu0ra from the crystaliins triacetate ware
examined by vepor phese onromatography, A Y ft. long
Aplezon M. colusm at‘162° was ussd with 10 mil., /1&¢9 s60, ?
flow of Argon gas. Tha presanae of four uompcuqnts ¥a8.
detected ous cf witlch haﬁ.the pame refention time 28 that
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for the crystall&n& triacetate. Thia chiromatogran is re.
corded in Fi 9 as & characterization of tha produata

from the wat ?ravast reastion. The mixture, 0.3 wlo, Has
aeacabylatsa using b ml, of dry methanol and 0.2 ml, of
narmal ya»aasium metngx&a@ in the ususl manner and the
producs waé'éyaminad°bgf§apar chromatography. Whatmen no. 1
filter paper wag dipped in 5% boric acid scilution &nd dried,
The chromatograas of this boriceacid impregnated pPapar ware
uevelapea uainw nmbutaﬁcl saturated with 5% beric mold solu.
tion in watere vThra@ speta wers obtsiined on spraying with
the peria&atoqparmanganata solution with Ef veluas of 8377,
060, Oul5, In view of thia suceass, this solvent systea
HAs applie& rar preparativ& partition ahrcmatagraphy neing
Celite to holé the statis phass {(29), Aoid washed Cellte,
50 Soy WaS packeﬁ in 2.2 em, {diam.) columm ixn the aarm of
a glurry and the chromatogram was peorformed as d@scribad

by Lemleux, Pelletier ani Bishop (29). Fractionsa 6 mxo,

of the gluaste were collesoted in an autonatic fraction
collector. The residues, after evaporatiqn of individusl
iractlons, were examined by the sbove daacg&ﬁéa vaper ehgaw
matographic procedure to establish thet the>frhctians ef
the eluate corresponding to tubes 1 to &4, 7 to 13,33& 16

to 28 contaimed the three different substances. The tubss
for each zone were combined, evaporated and freed éf boric
8cid by trestment with methanol and distillation of the
methyl borate. The yields wore:s tubes 1 %o &4, 0¢01749 e}
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tubem 7 % 13, OeObﬁga gos tub@s 16 50 J 89 Qs Gk??” B Th@
Ef valﬁa af th@ aﬂbat&n&w pra&&n% mn ﬁﬂb tubea ? to lﬁ wasg
faund ma ba th@ BERe 88 whmt af th@ *wiai mbtainﬁd from _

the aryaballinﬂ triaaatmta, HoPs BQmAG Th@ trials presént
;nluhs t&h@u 3 to % ana 1% ta 2$“wera ac@tgl&taﬂ_using acstlc
&nhydrzde anﬁ s@&idm a»@tat& anﬁ the pradu&ts ugre iaal&be“

in tha usuﬁl mannav.k o

?inaly pglvewizea ia&l“e, 8»5& g, (0 01 ma&e},
a&de& to & mixture o; "1e26 2. {0, 01 mels} of 3~acato?j«
eyelapantana, ;,6 g. (o.ozh& mole) er ﬁilver ‘benzoste and

1@9 ml. of éry leeaao 'Fhe m&xturﬁ was refiuxed for 16 hours.
After thia time, tha pracxgitate Was gathared by filtr&tian
anﬁ was washad twice ulth %0 ml. amuunts of hot xylens.

The camb&nsd f&ltrataa wer@ waahad first with Ba. uyata& biw
carbanata aalutiaa,am& than with uaxer. The arganle 1ager
wes arie& over anhy&raus sddium sulphate. Bemaval of the
salvenx at 60~65° gava 1@68? g {hs.&ﬁ} of cruaa pro&uct

Tne methcu empleye& waa @xactly almilar to that alreaﬁy
m&ntlansﬁ for the r&aation in waﬁ aeatic acld et roon tem-
paratara Ths dry acebia aciu uaw pr@parad by refluxing
the auppliea glazlal acetic aaid wiﬁh acetic anhyﬂr&de anﬁ
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tim same quantitiem oi' reagents. were uses.. Tha produet wiLp
workeé. up m the BamG Way LB degm‘ibeﬁ S’or the web Provost
macticm axaept thats, gfter the neu’cranﬁzatzlm with satur.
ated eo&.ium bicarbonate solution, the mass wes extrscted
1'reuw times ai‘bh !&0 mis amounts of ether.  Gvaporation of
the athez- gavea m cug nass which wmm dmtilled gave 5.2 g
(68, B;‘é) oi’ a light-ysllow liquid, Bep. 105-»10?" (0,01 ma.),
ngf‘ 5 1.4808, The ceporificatien. équivalent of the dige
ti.llea pz'oduot wasg 102 whereaﬁ the calmzlate& value for
’triaestcxycyelcpwtane 18 81,3.. Paper chmmatogmpw uwmg
_'&iham nos 1 fnter paper ami n-buttmol sawratsu wiuh
Vwater aystm of zhe proﬁuct after aaauetylatim gave two
_spote when developed with the periodate-permangenate spray
.with R values of Q.15 (t‘a&nﬁ) and 0.420 | o
| | E;n a meand vaepwa’cion, the produut dlstined a’a 13&-
‘1.36° (702 ma.)s to give & very light brown oily substance,
n25 1.4598. Tne seponification equivslent was 82.8.
A Chromatography of the mixture of triols obtaelned(ds-
,aoebylatlon)wsing Jporic-acid impregnated peper and the
butanol-wntor sysztam shnws& the presenoe of two. %z*iole. when
aprayea with periodate-permangsnate solution. The B £ values
wers O.44 and 0. 60. Thus, the subgtance with Ry = 0.77
‘mma& by way cf’ the wst Prevost rea-ot:i.on was zzot. pmsemt
1:1 tma produet. o , . , ,
Th@ t\-:o mome"ic. triala wers separated ‘b:; partltion

chwovatography on Colite using the borie sold-butanol-water




system deseribed ebéve. The mixture, 0.12°g., was thus
separated into two fractionaa 0. 80 ga ‘with nf = Q.60 and
0a022 g. Withﬂfwnh% ,

Estimation of<parbenzoi@ acid anﬁ i?a reaet*oﬂ with j»
acetcxggyeloyentene g

A solution’ of ‘perbanzolic acid in ether war prepeared
from benzoyl peroxide using the standard procedure (30) snd
1€é‘ebn§éht§£tiéﬁfﬁﬁﬁ‘ésﬁ&bliﬁﬁéﬂ by lcdometrie titration.
JeAcetoxyeyelopentene; 13,86 z.  (0.11 mole), was added to
5.1 g, (0.182 ' mole) ‘of perbenzoic acid contained in 500 ml.
of ather and the solution was placed ‘4n the refrigerator o
at 5%, “Phe vate of epoxidation was followed by titration,
After resction was complete the mixtire was stirred for 16
nrs: with 29 gi of freshly prepared caleiun hydroxide. The
s0lids were removed by filtration and the filtrate was freed
of ‘perbenzole aeid by treatment with soditm’ lodide. After
sheking with 30 ml, of saturated sodium bicarbonste solutien,
the ethereal‘layer was dried over anhydrous sodium sulphate.
The ether was removed anﬂ the reﬁidue aistilled between 8%
11#‘ at 55 ma. to yiald 15 80‘ (96%) of a proﬁucu, ”D 1.4460=
L 4“2°°,.>~ o .

s The mixture (92-114'), 1% g., was. rractionatad uaing
the Todd fraotionat ing column, at 1294 am, to yield two _
fractlons, 7 5 Be of material, b.p. 88~89° j §6°5‘1 4@98
and 0.5 g. of material, b.p. 93-94.5° and nn 4’45°§f.,»

. Ths reaidue welghed &.5 Be ine frection boiling at.
88-8§° wag analyzed. - o -
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‘Anazo ‘Gale, for c7nzgo3a €, 59.155 B, ?;64;fff'

S Founds c, 59.3%5 u, 7,209
'The infrared apectra of both the fraations were nearly
'i’.he same a.nd the band at 8&7 en™ can be attributed to the
oxdde ring. vapor phase chromatography at 97° using o
glyceml-c'eiits eolumn indicated only one component.
R mammwemﬁmﬂm1g”omamdmtmwmmaf
the 3-acetoxyoyclcpentene o\xide:, bope 88«89 w:x.?.h sodium
‘hydroxide weve Bepmted hy partiticn ehromatography using
Celite to hold the static aqueoua phafse aontaining 5 pezw-
cent. boric ‘acid a.nd saﬁmted with n-buta.nol., Elutian wi.i;h
the n-butanol phaae gave two fmetiona, .018 g.,, with
Ry = 0460 and 0.075 g.. with Ry = 0.44 when chromatographed
using borie-acid lmpregnated paper as described above. The
triscetate obtained from the fraction with Re = 0,60 had
the same retention time on vapor-phase chromatography &6
did the erystelliine triacetats obtained by way of the wet -
Prevost reaction of J=acetoxyosyclopentens. '

Sromahyﬂrim of }*acstoxg_yclqpantem: - (31-34)

o N-Bmmoaweeinimide (17.8 g, 0.l mole), 3-a.cetoxy-." |
Rcyclapentene (12 5 g., 0.1 mole) and 50 ml. of diatilled
':waber were mixed at 2h°, ‘:me temperatur'e of ‘che atix'ved .
mlution roae to 40"’ énd a thick mss wa.a f‘amed | Si:irribg
Iwaa contimwd for 23«% houra, Tm pmduet ms 1sola.ted by
extmetion with ethe. .' The reaidue obmmd by solvent
jreemcnre.l was. placed overnight at 5°, and the precipitated
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succinimide was r@m@v&d by riltrationo The thiek 1ight

brown oily filtrate waa &18t111ed, b.p. 125u132° (15 mm.),

to give 15.01 g (6?03%) cf she produc,t .5060 - 1.5065°

Mant of ﬁhe material di&tilled at 150~1;1° as a 1Lght~

yeum, thick oll. :

| The p-nitrubenzoate(a) was prepared i& ﬁhe ueual manners

Three crystallizaﬁions from ethyl acetate gave 8 1?% yield

of material, D2 7#-75¢5°'

Aml., Calcdo for clz,uweﬁmr c, 145.1; 3, a?es; u, 3.76,
o ‘ ” Faumz‘ <, %.,1; H, ).953 B 3.29.
o A second fraetian wes, obtainad as a colourlesm crywtalu

1ine Bubxsisance mlt:mg a‘t: 150-170" ' which vms not eimmcter-

1zed.

3=Methoxyeyclopentene: « (35)

© ' '3-Chlorosyclopentene, 102.5 g. (1 mole), was treated
with-40.5 ml. {1 mole) of dry methanol conteining 84 g.

(1 mole) of ‘sodium bicarborate and 300 ml. of sther. After
standing overnight with occasionsl shaling, the ethereal
lhyer was separated and the precipitate was washed with:
ether. The ether was ¢srefully removed by distiliation and
the product; 53 g, (55 yield) boiling at 105-106%, n§7
1.4366, was eollected. Periocdate permanganate oxldation

of theé eompound showed the consumption of § millloqulvalents
of oxidant per mole as J-mothoxycyclopentena. This con=
sumption corvesponde to that expected for the formation of
2emethoxy glutarle aecld.
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Wet Prevost reaction of 3-methoxyeyclopentenet
o Flml‘y pulverized 10dine, ‘16,51 g. (000651391@)%3
sdded to a mixture of 6,37 g, (0.065 mole) of Wthoxyu
cydlopentene, 28.0 g, (0.167 mole) of silver ascetate and:
350 ml. of glacial acetlic acid containing % ml. of distilled
water. The mixture was Stirred for 49 hours. Afber this
time, the silver iodide precipitate was gathered on Gooch
crucible and vas washed four times with 25 ml. amounts of
benzene., The filtrate was evaporated in vacuo at 50-60°
o sbout 8 15 ml. volums. The acetic acid was newtralived
with saturated sodjum bicarbonate soluticn and the product
was continuously extracted with ether for 40 hours. The
ether was removed on water pump and the yellow cdibui*e&
olly substance when distilled geve 8.5 g. (75%), “n 1.4606,
of ‘the product, having saponifieation equivalent as 159.7T
while the theoretical velue caleulated from the formwla
should be 17%. The liqum obtained after titration was
gvaporated to dryness ‘on'walter‘mxnp at nearly 60°. Some &ry
methanol was added to it and the filtrate was tested for Re
values of diols: Two 8pOts were obtained with Re values
0.31 and 0.65 when the Vhatman no. 1 filter paper was
used and spré;red,_ with ammoniscal silver nitrate solution.
™he paper was heated st 110° in an oven for nearly 5 mimutes.
¥-butanol saturated with water was used as a solvent systenm
for paper chromatography.
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e Tha infrareﬁ apectrum af the distllled product takea
as’ é 11qu1d film ahmwad maaor banda at 34%? “13 9920 em™l,
1750 o™, 1370 e}, 1245 em~l, 112041100 o™ and 1060 am“l,
thus 1nd1caﬁ1ng the presense of both hydroxyl and acetoxy
ZroupE. ‘ ‘

- Bromohydring of J-methoxyeyclopentena:s N~bromosuecin-

tmide 9.4 g. {0.0525 mole), J-methoxycyclopentene H,1 g.
(0.052 mole) and 30 ml. of distilled water were mixed at
2%°.3in.a 100 ml. three neecked flask equipped with 8 “truebore’
stirrer and a thermometer. Stirring was eontinued until He
bromosuccinimide dissolved (12 minutes) &nd a heavy light
milky layarYSEpavated~duﬁing‘vhich time temperature rose to
50®. ‘The twoe phases system was allowed to gool to room tem-
perature and the bromohydrins were extractéé five times
with ether using 50 mi. of 1% each time. The ether was re-
moved on water pump and the residue was placed overnight at
52, and the precipitated suceinimide vas removed by filtra-
tion under wvater pump. The brown coloured filtrate was dig-
tilled, b.p. 39-94° (3 m.), nﬁ“ 1.5092 ~ 1.5098, to give

8.6 g. (8& @3) cf light yel ow coloured o-l; substance. .

o T%e infrarau apactrum of tha d;stille& prnducu taken as
a liquid film ahowed the mreaence of hyﬂrox; grouo. N
Anal calca, fa" csallanr c, 36 92; n, 5. 64 Br, 41.00.

’ | Founﬁ. 3 36 71; a, 64; Br, 40.82.
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5 75 g. (o 0587 mole) of alefin in 300 ml. of 66%
‘aqueoua ethanol conxalning 3 arops af lN xaaa was eoolea ta

-600 (dry 1@3 a“d aoetone mixture) in a Bawar flasx aad a

solution of 18 6 k3 of pctassium germanganate in 300 mla cf
&1stllled water was aﬂ&e& to it at once wiﬁh atirring. The
colour of tha mixture becama dark brawn uus to the formatian
of manganﬁse diaxi&eo‘ After 2 minvtes an acidif&ed selution
ef 75 g. ef soﬁium bisulpnita 1n 1?5 i of wauer was aﬁ&e&.
‘The rssulting clear solutian wag fraea from ethanol and some
wate* an water pump at 30° anﬁ wWas them c@ntinucuslg axt*aatea
with ather for 36 hnurs‘ The ether was aiwtillaa off and
‘tha solvent was removed which ceme until 101°%. The weight
of tha subst&nce loft was 1.92 g. The Ef vslus of the diol
uging npbutanol saturated wiﬁh water as solvent system amd
HWhatman nn. l filt&r paper was 0.09, Ln& peper was aprayed

'with periodateapermanganate scauticn.

8.37 go {0.085 mole} of Je-msthoxycyclopentome was treated
with 20.41 g {0.148 mols) of perbenzoic acid comteinsd in
%00 ml. of ether and the coutainer was placed at 5% The rate
‘of epoxidation was followed by titration.. At the end of.
this. reaction thse mixturs was stirred for 18 hours with 35 g.
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of freshly prepared. calcium hydroxide {ealsium hydroxide was
prepared from calelum chloride and sodium hydroxide and the
precipitate was washod w:l.th&iai:illedmtzer till 1¢ was free
from chloride test, then with alcohol and acetone and dried),
but still it containmed 0.15 g. of perbenzoic acid. The pre-
cipliated calicium salbs of acids were washed several times
with ether. Saturated sodlum lodide solution was added o
the above filtrate and the iodine libverated was removed by
shalting it with saturated sodium thiosulphate solutlion. The
etnereal solution was waahed mth 30 ml. of.' distilled water
and dr&ed avex' a.mydmus sadium eulpmte, The ei;hex‘ was 4l
tilled off using & small columy while the remgining substance
was distilled, b.p. 158-1447, ;ngé 1.4403, to.give 9.2 g
(94:4%) of the epoxide(s). ~

This distililed product was further fractionated on
&od&‘a fractionation column using spiral type column.  The
£irst fraction which came betwsen 45«46° at 12 mm. wag ¢ol-
lecbed and welghed 6.1 ga; ngs 1.4410.
Anal, Caled for CgHygdst €, 63.163 Hy, 8.77.

. Pounds . C, ©3.903 H, 8.65., - .

- The infrared spectrum of the product was in accordance
with that expected for 3-methoxy 1,2 epoxide of syelopentane
and the band at 846 em™* may be attributed to the presence
of -oxirene xing.
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- The other fraction came up to 81° at 12 mm, but -
mainly in between 80-81°%, . 25 5 14735 and welghed 1.7 g
'me mfmz-ea spactrum of t'.ha product showed bands at
3536 cn”, 1710 om"? and 1275 au”} in addition to the bands
already prasent. in the first frastion.

The gas phase chromatogrephic anslysis of the first
fraction using 6 feet long colwan ¢ (silicon oil} at 98°
when the flow rate of helium gas waszs 60 ml/minute showed

the presence oOf only ong component.

Litluum a.lummm hydx'me reductian of apoxida éf }-
BECROXyCYCLlODORLeNs (Jowib° Bt L2 Be)s

©1.75 g. {0.015 mole) of the epoxide in dry ether was
added b0 04 g. {0.0105; mole} of lithium aluminum hydride
contained in dry ether at such a2 rate that the reactlon
mixture bolled gently. - The totael volume of dry ether used

was 35 ml, The resction mixture was refluxed for 36 hours.
After this time the excess of lithium sluminum hydride

wis decomposed by adding carefully modst ether and a few
drops of ethyl acetate. To the rsaction mixture was then
added exoess of ice-cold dilute hydrochloric acld to de
compose - the compiex alumlnum compounds and to dissolve

the precipitated . alumimm hydroxide. The solution was cone
tinuously extracted with ether for 2% hours. The ethereal
iayer vasg dried over anhydrous sodium mulphét;a.and the
solvent was removed., Some substance distillied up to 150°
{01l bath temperature) and weighed 0.25 g. (14.3%¥). The
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remaining substance when distilied in @ two bulbed tube
gave 1.3 i (T4.3%) of the redused produst, ni” 1.5503,

- The infraved spestruz of reduced produce’ (nﬁ Xe iiﬁa;%)
taken &5 '8 1iquid £1in ahowod otrong banda &b 3430° ea =2,
2035 em™t and 1110-1005 em™2, |

7 The gas phass chromatosrephis ansiysis of the First
fraction which ocame up to  150° using 1P Peet long glycertle
Calite brick column 8t 145° when the flow pate of helium pas
w88 40 ml./minute, showed the preosence of two components
1n the ratio of 88% to 1% while the second fraction (nl
1.4503} using the sbove mentionsd eoltmn and conditlons
showed the praesence of only one peak, When the later froce
tion was mixed with Zemethoxycyelopentencl, obtained by
¢reating cyclopentans epoxdide with sodium methoxide, and was
run under the same conditions only one peaic was obtained
showing that these might be identical cocmpounds. |

. The infreved spectrum of Renethoxyeyclopentensl obe
tained by lithium aluninum hydride reduction of Jwmethoxy-
1.2 epoxide of -eyclepentanse using Beokmgnn vecording spactroe
rhotemeter and lead sulphide eell and having concentration
of 0.0096 molar in darbon tetrachloride ghve only one band
at 3628.8 em™t,

- Treatment of Zemothoxyoyelopentanol with HIs « 1.2 g.
240105 mole) of 2«methoxyoyelopentansl were plased in &
tube with 3 ml. of eold hydriodic asid and the tube was
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sealed off,  The eontents were now cautiocusly mized and
the tube wao placed in & water bath held at 58° for 20
ninutes and was then rapidly cocled with ¢rxrushed ioe con-
*s«é»iniasasswm -chloride, The tubs was opensd (some pressurs
had developed) snd was washed with water. The conbents were
neusrelized with satureted sodium bicarbomute soiubion.
Seone water and methyl iodide were removed &t the water pump
and tho remaining product was continuousiy extrasted with
sther for 48 hours. The ethereal layer was driod over an-
hydrous sodium sulphate and was rexoved in vacuo. The ree
maining product sas distilled at 100«105° {(air bath) {2.5 mm.)
t0 give 0.45 g. (42.18) of material which solidified when
placed in the refrigerator. The purity of the diol was conw
fivmed by sodiun periodate oxidation 2t ©° when it consumed
6395'&" -mole of parmélaw after 10 minutes. The vapor-shase
chromtozraphic analynis of the product using column C
(silicon oil) &t 154° when flow rate of helium gRs was 58 ml./
min. gave only one peak. The R, value of the dm:!.. using
vhatmann no. L £ilter paper and n-butanol saturated with
wator 4o solvent system was. 0.78. )

. peNitrobenzoats of cyciopentane diol:i- The procedure

imeﬂ for the preparation of penitrobenzonte of cyciopantanc-
dicl was the samws &o described earlier. The yield of the
product was 85% and after two feerystallizations frou ethyl
acetate the substance melted &t 135,5«141%.  The mixed




meiting point with the auwthentie sample remained unchanged
and the infrared speobra of bhoth the samples in chloreform
solution weye ldentlieal. -
_~i.,kﬁmcman of Jemethony 3,2 epoxlde of gyceiopentane with
padiug mathonides » 1.8 g (0.0105 molg) of the spwlde ware
treated with 0.6 g. of clean sodium dissolved in 10 md, of
dry mothanol and the brown colored mixture was refluxed for
65 houra &t 100°. After this Cime Ghe mixturs was allawed
to cool and was neviralized with dilute suiphurie acld.
Thig aolveont system was continuously extracted with ether .
for 26 howrs. The sthersal layer was dried over anhydrous
sodivm sulphate and the solvent was removed in vasuge The
remeining subaténes when distilied in a two hulbed tubde;
205-112° (21 mm.), gave 0.8 g. (52.38) of dimsthoxycyclew
pentanol(s), no = 1.4120.

he infrared specirum of the product taken as @ Iliquid
£3lm showed strong bands 8t 3400 ew™, 2900 cu™ and 1095

@‘ﬂfl °

Acgtyletion of dimethoxyoy glopentanol{s}z ~ 0.7 g
{0.0048 mole) of dimethoxyeyelopantancli{s) was acetylated
gaing, goebic anhydride and sodium acetate and the product
was worked up 8 usuhl. Distlllatlion of CGhe praduet &
95+100° (air bath) {1.8 mn.) gave 0.68.g. {75.58} of Gbe
dimethoxy eyslopentane acetate(s), ng? 1a%405,

.- - ‘Phe saponifisation equivalent of -the product was 18+
while the caleulsted velue from the formula should be 138.
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Anal. Caled. for Gglyghy: €, ST.4hs H, 851,

e Founds &, 57.373 B, 8.21.
- The gas phase ghvomatographic anmalyalis of the diptilled
product using colusn C (silicon oil} at 154° with the flow
vate of hellum gao as 52 ml,/sdnute showed the preserce of

two compunents in the matio of T&¥ Lo 283.

‘Separgtion of the acetates on silicle acld eolumni -

The siliede acid wsed for this experiment was dried at 10°
for 15 hours after which 1% was placed in @ deslcoator. A

slurry of it was made in chioroform and was then paciked in

~the eolumm by ;‘a},a.cmg; a amall pilece of glass wool ab the

bobtom. wa presoure wac applied fyom the top s that it

was nicely packed in the column.. 0.55 g, of the substance
wag separated on 25.1 cm. long columa with 1.5 om. as inter-

nal dlameter, - .
- The substance wis: dis&olve@ in the least amount of

. ehloroform &nd was then applied at the top of the column

with 8 pipette, Scme pressure was applied from the top. It

.was eluted with chloroform afier it had dispersed in the
golumn. A smadl amount of the substance came with the gole

vent frent and -tne;eluata_ma.comcted &n &30 . fra.nt;tona..

;_iny A0 0. . o!’ %.he wubamce came . when tm eolusm wia aluteei
with 180 ml. of chloreform, The fraction ‘.;hat came in be-
tween 200 - 260 nl, weighed 0,35 g (63.68). The gao phase

ehromatographic anslysis of the produst showed the presence

~of one conponent with the prosaence ol & small awount of &n-

other component. When the mixturs and this component ware
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run under the same conditions, the retention time of the laéter
coincided with that component present in the major amnunt (7“%)
of the mixture. A

The eumpanan& welghing 0.35 g. was d&stalled at 96-98°
(1,8 m.), "B LodhTR.

.f The proton magnati¢ resonance spectrum of the distilled
prédunt is shown as Fig. 10 {80 mg. of the substance diasolyed :
1n,0.5 ml. of carhon tetrachloride conteining 1% tetramsthyle
siiane gave signals which can be aasigned to the different ‘
kinds of hydrogens present in the molecule aimply through the
inapection of thelr intensities, positions and structurs of
tbe banda,)

Reaction of J-methoxy 1,2-spoxide of cyclopentane with
aadium hydvoxides - 025 g. (0.0022 mole) of the epoxide |
in dioxane was treated with 0.12 g. Of sodlum hydroxide dise
s@ived in 8 ml. of distilled water and the contents were rew
fluzed for 70 hours. After this “time the excess of base wss
neuxralized with dilute suwiphwric aecid and the eoiutioa WS

eontinnously extracted with ether for 48 hours. The ‘ether
was removed in vaeuo and the remalning substance when dia~
tilled gave 0.202 g. (69.7%) of the product.

R@action of triois obtained by way of dry Prevost re-

action of S-acetoxycyclopentene with acctone: - 1.13 g, of -
tr}gls were treated with 25 ml. of dry acetons 1nipresenae of
Blg{iof anhydrous copper sulfate and the contentaﬁwere shook
forﬁé4 hours. The contents were [iltered and the precipitate
was washed thrlice with 20 al, amount of dry acetonea The
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solvent from the flltrate was removed on water pump. Sixtye
five ml. of distlllea water were added to 1t and the mixture
wiS eontinnausly extraoted with ether for 2& houvs. The
ethev extraot containeﬁ an 011 which when distille&g 100»102“
(air bath)(0,§ mmo},yin & two bulbed %ub@ gave 1.22 8- (75)
Qf iscpropylidine derivat&vewi ”h@ Bubatance maved as 2 single
namponemx on gaamphase chrnmatogrmphic analgais and pmssesaeﬁ
at 1nfrar@d apeetrnm in genﬁral agreemenﬁ witn that expected
for a mon@isoprupyliﬁina darivative of 1,2,3«trihyﬂraxy cgclo«
ncntans, There mas, hawevar, & weak carbonyl ahsorption band
whznh showed the ccmpound to be impureo ha furthar wmrk was
éona with thls cumpaund(s) , o

' mha aqueoum la;ar was evaparated to near dryness and the
residue 0,256 &s (20%} wes subdecteﬁ to preparattve partition
chrmmatagraphy using n~butannl~water as the aolvent Bygtem
and celite ) hald tha statie aqueous phase,' ”he fractiana
uhieh cantained trlal uere located sy paper chrnmatograpnys
eombinad anﬁ avaparabed ta e sirup residue which waE dehyﬁrated
ba azeotropie distillatien with benzenea, Thiq t:iol waanacetylu
ated by the proeedure daaeribed earlier. | | o

uithium aluminum @xdride rednetien of enaxide afAjoaeetoxy«

_ﬁnlopentene°' The same pracedure was usad 1n this case as
daacribed ander tha litnium aluminqm hydrida reductian of 3m
methmxy 1,2 epaxide af cyelopentane. .

‘ Separation af %riols obtained by wag 0¢ dry Prevost re&ction
of B-acatogggycIOpentensa o Thaae were meparated by partition
chramatography.uaing Calite to hold the agqueocus phase and ne
butanoleacetic acid-water as solvent system. The results are

deseribed in the discussion saetion.




DISCUBEION

& gystemutic survey of tha conformutions of compodunds
which possess a fiexible, five-membered ring and thelr
dorivatives hy MR studies wan planned. It ocomed poasible
that in certain ochses specific conformationa could be proe
posad on the basis of gquantitative inforastlion obhtained rew-
garding the coupling of neighboring protons.

It was decided to approach this problem by synthesizing
12, 3=-trisubstituted cyclopentanss whereln the chaemical
shift for the 2-hydrogen could be considerably diiferent to
shose of the other hydrogens in the molecule.  Thus, its
position in the field and ite fine structure £or & given
conformation could be antieipated with 8 high degres of
sertainty. R

-~ As a first step 1f wes declided to prepare as starging

materials, 3-methoxyoyelopentens and J-ssetoxyoyelopentens.
Bre. Vaughn {35) has reported a substance vhich may be 3-
mothoxyeyclopentens. )

Pyralysis of bicyélapentmiene gava cyslopentadiens {24},
Cyelopentadiens polymerizes spontancounsly by a Dlels-Alder
adgition o dleyelopentadiens whiceh ﬂepolyzéérims at its
boiling point {165°) to the monomer. The mechanifa -of this
reaction has been rocently discussed by Woodward {36,37).

cyes,cp&ntwwm was geavertad to the I=-chloroeyalo-
pentene, 'liagzimviously well charasterized compound, by the
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addicion of dry hydrogen chioride gas to the freshly dise
£1lled cyclopentadiene at the dry ice-acetona mixfure
temperature acscording 4o the procedure reported in (rganic
smﬁs 2%y - S L

| BeAcetoxyoyclopentene was prepared by treating 3-
auloroerciopantens with potaasium acetate in acetie acid
at 0% The mixture was diluted with vater and extracted
with ether, The residue after evaporation of the ether was
distilled at reduced pressura. An attempt to d4istill the
product at atmospheric pressure caused nearly quanvitative
decomposition to acebic 2e6id and syclopentadlens.  This
roady decomposition could be interpreted as indieating
that the product was in fact an allyiic acetate of the
type prasented by 3-acetoxycyclopenteng., Elimination re-
action giving acetic aeid is explalned by the type of mech-
srism proposed by Burd and Blunck in 1938 (38, 38).
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poering and Vauphn (35) had similar ciiﬁ‘icmlf;iea in
the poeparation of J-hydroxyoyslopentens. It 1o mentioned
.l.n ‘t&m thesis presented by Veughn that the carblnol iz very
Wﬂ.ﬁive to aadd and underweny extensive dehyﬂmtion o0
distilistion. The practioe of washing the glaawamg whieh
nad besn oleansd in &n sold bath, with amsonda mter
fallcmecl by eprefvl insing e.um&mwa& this m'eblemm, It
m mmmn&e& that ‘fou%mhst.itu%e& awlapem@m& be ﬂiB«»
u.lleﬂ mmv & pimh Qf a.n‘:wﬂmuu pm:amium cavhomtcao

e m‘au:ma Wﬂ&ﬁ ‘31 -the preparation of j»a.wtoxy-
ayaiapentm bczilmi at 75-TT° 2t 52 5ty n%‘.’v lw&—?ﬁ‘, and
zave & saponification ﬁqulvalen% of 128, gmna rm:ty one zone
on vapsy phase chmatagmghy and consumed 2 mles of PO
iodate per 126 g. on pgagi,ﬁdatempwmwamte oxidation (27).
Aithough the earbon analga.&s was ot extremely good (mo
goubb dup G the difficulbies inhevent in the analysis of
g volatile compound), the MR (Pig. 11) and the IR spectra
for the compound agree in all respscts with thooe expected
for 3-asctomyeyelopenténs, The latter compound is calous
lated to pomsesst B m&eeulm waight of 126, Thess data,
thamfam, leave m doum; ms te the &dantity of the aone
“pound thained.:;;“~5f57”?~" SR

3mhcetoxyoyelopentens (XIV) was treated with two equive-
glents of oilver acetate and ong mole of lodine in the
progence of wet acetic acid. The product wmch was isolated
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possesssd & slagbémimcmwnéqﬁmmﬁ of 108 and its infra-

ped spoctium showsd that ‘1% comtained bobh the zoetoxy and
hydrozyl groups. ' Paper chvamatégraphy of the desestylated
ywauee ‘showsd only one spot when différent solvent systems
ware ubed and the papay was mpreyed m:hh periﬁd&t@mmmn
gya.mum Tha M valud 3."1 busanotmtsber sw’t:m Wz ﬁ..&f‘),
valup Slowe w thist of & cynhhexam trdol in the n-Dutenole
seetls seld-water solvent system. Thus it Seemed lllely
that the compound(s) was & irihpdroxyoyelopsnianc. Asetyle
stion of the trihyiroxy compound(s) mave the corresponding
trimcetate(s). On standing for sume time the mixture of
trissetaten dép&si\':e‘d trystals which were purified by we-
orystaliizstion from mleohel, The pure compound melied Bt
39.‘%‘ and pave the sapenification eauiv&lent and carbon
st hy&wgen cozxtems maai:eﬁ for &,ag}»fsrmgewm
eyc:‘mpantam The MR apa@wwzz fop i;hﬁ aompound is shown
in figwe ‘8.

‘i‘he m@ther 1licuor left ai’tar se;:m*ating the cmmll_ne
trﬂ.acmw ms sub,jec*:.ed to vaparw-phase chromtofrraphie ‘
amly&i& usims an apiwon grease ealzmn. This analysis
’shmmd the pweaeme of four components’ (fig;m'a g9). The
zone (III} with petention time of 12 minutes 18 seconds
corpesporided to that for the major product which crystallized.
ﬁ.‘hare can b only ?:hx*ee diastmrmismrie 1,? ,:*S-tx*nm’a‘:y-
ejclwpmvtanesa . ' \ o
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It has long been recognized that gis-dlols fovm oome
piexes with borie anid“(&ﬁ§evlwharefare, chyomatography on
boric asid impregnated paper was exmained using cyclopentanc
and ayelohezmens diols. The results are presented in Table 1.

It 4& seen that sithough chromatography on paper using
1wbutanal saturated with water ma &evwlspiag pnase effocted
nﬂ ﬁepara$ian, the uae ef bwr&e acia~am@regnsued papey
effectod & separation of ggg‘anglgggggpcyelapentamedimlae

’”*-~ygneémgther'1iquav_rem&inaﬁ afver removing the erysiailine

triacetate of cyclopentane was deacetylated and the product
w&s'ehreﬁaéagranheﬁ using the borle acid-lmpregrated paper
techmiqu « In this way, the substance was found to eontain
thrae compenanza whieh.gave & poﬂitive regetion with perlodate-
p@rmangnnat@ reagenﬁ wiﬁh Eg valuem af 044, O .60 ana 0279,
In the. abaence of th@ boric acid only a single 3pot with Re
value of 0.5 was obtained. This obssrvation provided the
key to the solution of the present problen

The solvent sysiem used for the above mentioned papey
chrompbography, n=bubtanol equilibrated with 5 percent aqueous
bBoric acid solution, wes used ¢0 separate the triols by
partition chromptography using Cellite to hold the static
aquecus phase (2930 This preeedﬂre effected the separation
of the three isomers of the 1,2,3=-trihydroxyeyelopentanss.
The {rastios dtained in this way were acetylated and the
aoatatos were examined by vapore-phase chromatography. The
results of th@ partition chrormatograms are sumsarired in
Table I,
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Table }:\
chwmwgmwy on Boric ;Acidwm;:rfegn&teﬁ Paper .

Borie geldeinpresyated
whatmann N0« L whatmann ho. 1 Liiter
Substanog filter paper {(a] paper (b}

Ci5=3,2 oyolow -
pentanadicl 079 0.81 . .

Pranswd ;2=-0yeio-
penbaniediol 0.78 Q.71

0igwly Pmoyolo-
hexansdiol 0.80 2,50

Pransel ;) a“ﬁw:‘a“
“hexanediol 4T : 0,78

(2) The solvent system wis nebuténcl saturated with waser.

(b} The, solvent system whs n-butanol equilibrated with
5 percent aquesus borie scld solubion. '
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?&@i@ P

mmm%a@:ﬁwuc W&awrms;mn of t;h:«a radusts
. FPommed An the wobt Provost Remotion of 0

| owhiuptoRyeysiopentens
 colmm {B) Laper (8] X fv"a@px* Shngs {b}
Tube. Ho. Re Ry
Y} GoTY 5 minutas
713 {e) G860 12 minubes,
| : B | iB seconds .
2628 0425 11 minutes,

72 azoonds

{a) Froduat ag tpiod assim borio asid impregrated g&mzu
(b} Product 2s triaestate volng €3]

{e) She' ésmml,im wmmmm vader these conditions
shiowed @ retention time of 3.‘3* 16" angd gave a briod

with Ry = 0,60




Thus, it besame azpavent that the three theoreticalily
posaible 1,2, -cyelopentanstriols vere formed in the wob
_Pz'ewsfs" regstion. In the light of the mechoniom for the
wet Provest veaction (15), the sequence of resstions could

be oxpectod to yiedd only soumpounde XV and XVI:. The

repson for the formmtion of the third issmer is till

OB .




Ac&tyiaticn

Acetylation

Gae QAo
VI

v

WBAG ‘:
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'I‘he ‘ari&cetate {}W) A ﬁaamtylatsﬂ to & e:yampem;am»
ws.ol wmoh reamwﬂ cmratallz.mtiono it wnmxmd mpie‘i«y
( 5 mﬁ.nuﬁem 19:.5 m:ms ai‘ perimte indl ca’i..ub the presence of
at 1@9.&1: e:ma l,h,mcirsu&iol wmmge On amng far nearly
aix nmzz'& t:he wm& yarimam cmsumzstmn wa.s nmig
molcs gxer ml& csf %s;ﬂ ol with i‘ax'mtzm of ong mole of [eraic
aciﬂ aa mAeawﬁ by tz.i.mtim with basea The course of
uh:m maeﬁion can be mt:mmlma as fmnosms - The com‘igu«-
m@'mzx f.‘or compound X is that established later on (a%

p. 7@) ®

X
0
'u.-m.ac,
wHad
” XVII
: .H?mo .
I0¢ Qs
Os ¥ -+ HOGOYH
> i ‘




nm hydrated strusturs LVIII would be expacted to
w’sﬁamea mgwﬁ mﬂ&t ion by pericdate in the mannier mmmq
nwm"ar,, %ha lactol eewc%ux’e {5vIZ) would resisd wxu.mte
action, . 'x‘ha slw seaam stage of the poriodate oxideticn
cl@aﬂyf maz.eafaea t&a&@ XVII was rapldly formed and ia .
&zhnimtm.ly mum m;a‘bw than XViil.

Trmtmen@ t:a M&emw\,yclopenmm with Pwo ecm&v&l@zzw
of si.mar aeatahe ami une mole of iodine in &ry meme, aeld
gave 8 pmdu@%, the ?ni‘x*ar*eﬁ awatz*wa of whieh showed a
o8k ;Wml mm .ln “she:« 3500 em mkmcma T m:wiu@t
wideh czmmi%n uhe hyﬁroxyi STOUD WAB &emmt@d v“mm t;ma Fio o O
awwxyw@lo%xms b’{g’ ahrmt@mrw on & siliele aeld
aolimn using chiorofern as the e?p.w;st' m mpdroedylated
product woved very siowly wihlle the 1;2,3*‘&?:!.&%%&3@*@019«-
pentanss moved yapldly down the colmsm. The saponilleatlon
eaguivalem of ths mixture of aamaws was 82,8, in close
agmmm with the. valeala%e@ valus of 81.3 for the trie
ace&mq;eyaxapanwm 888 phase chrcmatographie ariysis
of the mixture of the trissetates showed tiie presencs of
two components 1o the ratlo of T2% te 28F with x“éﬁﬁ{ztim
times of 25,1 mlnutes and 22.8 minuies voopsetively {see
Fig. 12). Faper chvomatogrephic annlysis of the dessetyle
ated Wuct showed two Bpots (Rf‘ values 0.15 and 0.4,223
whon butancie-weter systeom was used and the paper wis ‘
prrayed with p@rz.ada%;ewpe‘ LS

|mE0. Tho fast moving sone

gave such a faint rosction with p@riodatewpemxgamté
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reagent that 1t seemed unlikely that iy represented ona of
the compounds. ldenslified in the vaporephase. ctmmtm&m
of the acetylated mizture. Therefore, & Search for B more
sultable selvent systen was wade. It proved poscible to
separate the mixturs inte three couponents ualng the follome
ing solvent sysbemo..
 butsncl-asetls sclid-wmabor (%12 5 b}f volume)
- , 0.31 - G55 and Q.89 {(faint)
. methylesthylekotoncw-xylene-water (131i1 by volume)
: 0:5% . . 0.89 wmd 0.8 (faing) -

. Since the paper chromatogrephic analysis using n-butanole
acetic acid-watar oystem showed @ separation of the triocis,
this solvent system was ussd for separation by partitica
chronatography uaing Cellve te hald the agueous phase {29).
rractions of the eluate were cslleshed and alfter combining
the sppropriste fractions &s detecked by paper chramatography,
the solvent was remcoved and the residue was dried in vacuc.
The fractions were oxidised with sodlum periodate at ross
temperature for 24 hours and this was followed by & distli-
imiien using the lyophilization procedure describad Ly
lemicux and Barstte (41} ©o test for fermlie eold. Sxeept
for the fast moving apet fraction, nearly one mole of volae.
bile acld was i‘m‘m&ﬁ a8 expeotad fur the oxidation of &
1,8,3=cyclopentanstriol using an excess of pepicdate. Thers-
fore, it was apparent that the two slowsr noving substances
wore indeod isomeorio 1,2,3-cyslopentansetiricls. The




w61

penitrobenzoates of these two frastlons, Ae Q55 and Ry
Ge51, were found to melt ab 135-136.5° and 200-204°;
wspnctiv%ge s , .

In @ sepsvate experiment, the triols cblalned by way

of the dry Prevost reaction weve tveated with excsss of

gry acetone In the.px'eaame of enhydrous eoppar sulphate and,

efter dilution with water the isopropylidene derivative was
iaclated by contlinuous extraction with ether. The ether eXe
traot containgd an oll which wes dlstilled. The auhsﬁma
moved 8% 3 single compound on vapor phass chromatography
gnd possegsed an infvared speetmum 1n general agresmend with
expasted for g.nbna&mpmwliﬁim depdvabive of a 1,2,0~
sringydroxycyolopentanc. There was, however, & wealt cave
poiyl sbsorption band whiel showed the cospourd to be lu
purs, No further work was done with this {frastion.

"ﬂm ponecus layer {rom the gbove extraction was evap«
orated to near dryness and the residue was subjected €o
properative partition chromatography using a-butanol=mber
as the solvent oystem and Celits to hold the statlc squedus
phaasa. Tho fraetions which contained triol werae 100&%?:3 by
paper-chromabography and conbined to yleld & syrup which s
gehydrates by aweotrople dlstillation with benzenc. On pere
lodate oxidation, the subsiance mnsxmrfsd. 1.17 and 1.93
zoles of the oxidant per mole, assouning thab the materinl
w85 1,2,5-0yclopentanetriol, after 2 and 161 wmins.,




)

raspectively, a8t 0%, One syulvalent of volatile acld mﬁs
liverated after onidation for 24 hours. Therefore, %;m;
substance can bo RUIENE £0 be 1,2,5-cyolopentanetriols
The msterisl vas scetylated and the product was distilled.
Ansiysis (w@amfiwtﬂmn equivalent, carbon and mrﬁmg;@ﬂ}
cave values in agressent with those expuveted for & f_qm;
acetoxycyclopentane. The MR spectrum of thils fmbﬁ.tme i
reprodused in Pig. 13, The triacobubte was amiﬁeﬁi by ERo-
phase chvonptographny. Only ono peak wsa obtalped @ith a
rotenticn time of 22.8 minutes. THiD retention time wa
the came as Shat for the miner component {88%, zonzs 1T of
Pigo lé} of the mixture obtained in the &y Prevost mQ%iem
There was no ixu‘iicati'&a&; of the major component and it conld
thevefore be conciuded thet the reaction with acetone had
effectod 8 SCPATREICN. " Alse, prosumebly, the twricl which
pesisted reaction wAth scobone possessed o 2,2,claedicd

group. Consequentlys »I'i;he indication was that the aill trans

e, 20 , Su-triacetoxyoyeiopentany was the minor compomeni in

the dry Prevost veaction.
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The pendust obb8ined by Ghe dyy Provost Teastion of Se
aovbosyoyelopentene wes deacebtylated and the curresponding
w&ma wm ams.m b“ @hmtmmw wmg povie meld
imprﬂ?n&taﬁ papar. Twe spobs HAving Ry values ao 044 amd
0,80 wars seszn when She popee wes spraved with poricdstee
permmngarRte SolUtLoN. Then Lws 190meris 1,8,5-brilydrvye
eyolopentanss ware sepprated by partition ehromabtopssohy
a8 degaribed in the saue of tricls oiained from the wet
Fravost reaction of Jegcotoxyoyelapentens. The resudis of
s:m mﬁ:%&m mmmmss ars summarized in Pable IIZ.

..%;wzy RS m&a m? ’&M gpaxidation of S-aoatoxyoysioe
pentm The awamtzm with perbenzelc acld eculd be exe
pwetaﬁ t@ yiald L e s&& and. tmmna oxides {XXI, XXIT).
In f;‘m’c, & mm*ﬂ-gtmw ehwm@;mphm analysis of the
ymchxg:t sugneated the pressnes of only ond somponent boih

hye" H0eE — /\f i ‘5‘\7f .
: the

LY HKI XXIX

whon giyeeral and slllioon 0l columms were used.

The compewnd, bup. 98-39° (125 mm.) w200 1,408,
posueased the aipoeted carbon and hnirogen contenti. A
couparison of 1ts Infiured sgpectrum with that of 3egeotoxye
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- Table (1D

m“amtagmpme Characterisation of the Produsts .

Fomeﬂ in the Iwy Prevost Beastion of

Befiootoryeyelopentens
Tube Ho. {a) o Be {w)
TRl S 0.60 {e}
19=27 S TY T

(a) cal.l b2 mm’.itim wlmm esmammnm
{b) Pager mhrm emm o

{ﬁ} This matez’ﬂ.m was amﬁ;ﬂa@% gnd m
proguet showved & retention time of /129137
undar contditicons where the eryataliing

- triacebate showred & rotentlon tims of 1’”16’
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cyelonenﬁene suugestq that & band at. 897 em‘l is shavacter-
iaﬁlc QL ox;de ring (42)

i; Thﬁ egnfiguration of the oxide was established by re-
duetian wifh lifhiuw aluminum. hydride. The product of the
redqeuian w&s s own o contain 8t 1ea3t u?u cyclopentame-
diala by *apar-phame chronatography using a glycerol

nﬁlamnq; The reduced product was chromatographed uginb

hovia acldyimprebnaued papsy Cla and trans 1,2 eyclopen-

tahmdials were also run slong with the reduced product of

rhe epu«iﬂe. Themlaﬁter product h&d the same Re Vﬂluﬁ as

Lhwt cf trans-l,2—cyc~opentanedlo Thersfore, trangs
oxide was formed when J-scetoxyeyclopentene was treatéd
with pe“benzoic acid. This rasult is in agreement wiﬁh 8
prediction hased on Lhe vegul i obtainéd by Henbest and :
Wilaon (43) on the epoxidatﬂen of p-acetoxycyciauarene with
pezbenzoic aeld. Only the trans-oxide was formed.

) The preduct of the oxidation of B—acetozycyélopentene
with perbenzolc aeld was converted to a material dﬁ:élkau
line hydrolysis whlich produced a8 spot on paper chromato-
graphy (n-butancl-water system) in the regilon characteristic
of cyclmpenténe triols.  The product wasg converted td the
corresponding‘triapetate(s)p the v&por-ph&se chromatographic
Aunalysis of which showed the presence O two componeﬁts in
the ratlio of 82% to 18% when sillicon oil column was ased
(see Figure 14), The retention tlmes for these compénents

were slightly different from those of the corresponding
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trigscetates obtalined in the case of dry Provost reactlon
of 3-acetoxycyclopentene when these were run urnder the
same eomutmns {Eee 'rable IV). m triols obtained by
treatment of epox.me with aa&hm hydmxlﬁe were separated
by partition chromajpography under the conditions used for
trinls obtained from wet Frevost reaction of J-acetoxy=
cyelopentene. The trizcetate prepared fyom the irlol
obtained as the minor component on the hydrolysis of the
epoxide (NXII) had the same retention time as that of
erystalline triacetate obi:ained in wet Prevost reaetlion of
| 3«aeeﬁcwcwlopanﬁene.. ‘

'i‘ha epenlng of an oxide ring by alkaiine hydrolysis ree
quires :l.nvareion ef.‘ the macting centem Therefore, the
hydroiysia of & Mcatmcyclopentem exide must lead to
& mixture of the 1u,20,3~ and 1la,28,3a-cyclopentanetriols,
A caﬁparison of the chramatographic properties of the product
of the hydrolysis (Table IV) with the corresponding oube
stances obtained from 3-acetoxycyclopentene by way of the
dry Prevost reaction (Tsble III) clearly indicates that the
sama oyclopentanetriols were obtained in each series of
experiments. This is not surprilsing in view of the mschane
izm of the dry Pravost reaction (see p. 8). However, it is
to be noted that evidence has accumulabed that 1,2-488L0K=-
onium lons may undergod 8 ring-opening reaction to yleld a
1,2-gis~diacetate even in dry, non-acidic media (%4).
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- Pable IV

Chromatographie’ Characterizetion of the Products

) Fornea by Allailine Hydrolysis of Eponide of

- Behvetoxycyelopentene
quve Mo. {8) " - - Rp (b)
e e pLeo (a)
19"26 s ' L L ﬂ‘i}

(a) cellte parbitien aolumn chromat@graphy | |
(b) Paper chrcmatcgraphy

(e) Thio mauerial was acetylateé and vh&
sproduet ghowed & retention time of 12'157
ander condltions where the erystalline
“triscetiite showed & retention time of 127167,




A comparison ‘of ‘the pesults deseribed in Tables IIT
and TV with those given in Table IT allows the conclusion
that the compound with Re = 0.77 which formed in the wet
Prevost refotion 1a the all- cis- la,2,3u-cyclopentans-
triol, There remains the problem of the identification of
the two triols (l¢;20,3p snd 1a,28,3¢) deseribed in Tables
IIT and'IV. The wet Prevost remction is designed to yleld
a 1,2-gis-glycol grouping. Lemieux and Cipera (45) have
shown the acetoxonium lon to be highly effective scavenger
for water moleeules. It 1s therefore inconceivable that the
major g:j:;&:.;ct of the wet Provost yesction, namely the come
pound whilch ylelded the erystalline triacetate (XV) of the
triol with Rp = 60 (boric acid—impfegmted paper), does not
contain & cisel,2~dlol grouping. ~Therefore, it can be con-
cluded that the cryataliine acetate possesses the lo,20,38
confié;uration.

Table V swmarizes the approximate ylelds, as indicated
by vapor phase chromatography, of isomers formed in ﬁhe wet
and dry Prevost reactions of Mcetmcyelopenténe and in
‘the hydrolysis of the m«wcetmcyclopentem oxide., It
19 of intmgt té atigmpn a conformational analysis of these
ébérebéhemieal x?esglta.

First of all, it 18 evident that the formation of the
ix, 20, 3p=isomer in sbout 81% yield in the wet Prevost re-
sction requires that the giselodonium ion XXIII reacts more
rapidly with acetate than doss the trans-~lodonium ion XXIV.
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This conciusion 1s based on the assumption that the lodenium
‘fons are formed reversibly and rapldly as compared to the
pecond stage of the resetion. Xavedias (46) hms reported
dvidenee in support of this contention. Thus, It ls appare
ent thet, 88 found by Kavadide for analopgous derivasives of
eyolohesans, the eis-iodonivm lon{XXIII) reacts by way of
the transition state (BXV). -

¥XIIT

O

The la,ezz,:’ﬁmcenmgmtwn of the main product of the
wet Prevost reaction can only bs schleved by way of the
tmns-acetomz;ium lon XYV%.




I Can

In view of the high concentration of the i{rans-acetor-
onium which must h&ve prevailad in view of the result of
the wet Prevost reaction, 1t is appax'ent that this 48 &
favomble x-oute for reaetion. o ‘

The e:c;mzapm~l tion af the prbduct obtas.ned in the hydrole
ysis of trens-3-acetoxyoyclopentene uxide (aee Table V)
mdieates that the 1~poaition was attackeﬁ ‘about faur t:i.mes
more mpidly than the Q-position prererentially taken
plaee at the l-position in (a)

(o) 1 (a)

Out of the different transition states for the opening
of the transe-epoxide with sodium hydroxide {four conforma-
sions cen exist for this oxide), form (a) seems to be more
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suitable than forms (b); (o), or (4), since this will give
agﬁ,m triel 'by diaxial ﬁpﬁmmg 61‘ the ox:ma. Alm, i;hem
will n@t be muah iuteractian‘betwaen the zneaming graup ‘and
the gvaup élrvady prasmn* ‘An the ring. The transition
state will bé eolinear,
The h:rdrolyza‘té ohtalngd by bhé #lsline hydrolysis of

5~acetaxy 1,2 epaxide of cyalopentana was eonverted to the
ri~pwnitrabansoy1 eater derivative which was ehramaﬁographed
on silieie seid-Celite with Rhodamine 63 as internal indi-
sator (¥T-49) to 3iexd tue orystalline compounds, m,p, 3=
91 anﬁ ?00«203. Bath tha ecmp&unda on séponification gave
alcaho 8 wmh Rf values Mencical t6 the pmduct; obiained on
hyﬂralyszs of tha Bwaaetaxycyuldpentens éxide, . The higher
melting ester was identical (mized m.p, ‘gnd infraved) as the
tri-pfnitrabenzoate of & triol obtained by way of ‘the dry
Prevost resstion (see phge 61). Although there was not
sul'flieient maberial to praperly an&lyae the above cam@cunda,
they were deflnitexy ohserved to move at dilferent rates on
the column and caunot be identical. In view of the fact thas
the triols depived from these p-nitrobenzoates were prepaved
by hhw‘apenina of the exide ring, thers munt be present &
l,¢~trans glyc@l grauping in ncﬁh the triols. Sinee hoth
the pwnitrabenzostas ehowed no hydraxyi Yand in the lnfra~

red, both the campaunda mus* be trinponin”abenzaatesg The

t"iwpmnitrohenznaxa abtaina& fram the triaz preparad frmm
the arwﬁtaziina triacatate melted at 135~136.5° and henée
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the trield wm.ch gave & trl«»p-mitmbenzom;e maltiag a.t; 200w
203° mﬁ have s o aam:ﬂgumtmm The solid derivat&veg
'm»pa 83«-91" @%aizzad i“mm the i;mal preaant m the m:.zm* |
mwum; oi’ ﬁpez:.de hydr-olymte may be a mixtwe ai’ hig,h
.am .’mw ml'i;ms daz‘watweac

| "t wao SQM mm; 3~mthmm:5mlo;mnﬁmw (mm} aou..ﬂ
gma as a sﬁart;mg mtamal ﬁar i;he mpamtxon of a.
vax*ﬂ.ety csi“ l,g.udﬂ.aubntmube& Ewmthwcyalopentama. m |
cmly mnmon af methm:yeyalopentem fomc% in the liter» |
_a.mre vas ?.h&t 1:1 m ?th« Disswbation b:; mughn (2&3)
‘am :lnvnlved ':;he re:m‘a:mn oi‘ Mhl@rocyelapenwne ws.t;h
met!mml in ehe pwaeme of sc»dmm bﬂ.eaz'bmtea 'me pro«
acxedw ma z.‘mnd Lo procees% m 5.;% yield, ‘

| 'L‘he epoxidaﬁian af Mthmmlopentem with per.
b&nzoie s,cm cauld be e:tpected te yield bnth the els ami
__tmms oxs.das (mrn:::, m}a

- In faet, a vapor'-phase chromatomphm ana:&ya&s wg»

ested 'i:he pma@nce of anly one cc:mpom m tne pmﬁmt. _
'z'ha.t; em:a mss J.n i‘ac'k tha casa ms pmved by tha ut‘.hizm
a.lwnimm hydri&e reducis:wn or tha m&uot of th@ agmdatian




when iL gave only tvm methoxycyclopentanols as indicated i
‘by vapcr«phaae ehrmtogx‘aphyo Theae alceiwls were present
.m the mts.o of 88% i;o 12%. 'rhe m,jor camponent was fmmd
to bave ﬁhe smne :uxfrared apectrwn and t:o show tha same
retention time on vapor-phase chrmnatogmphy as an authen~
tie sampla of 1,2~trans=mthoxycy~lopentamlo The authena
tic sample w&s obtained by methamlyaim 05 cyclopentene L
oxide.‘ ‘x‘he inframd spectmm of z-meehoxycyclopentanol ob-»
ta:!.ned b:f uthium alwnmmn hydm.de reduetion of B»methoxyo _
cyclopentene oxide uaing; Beelmam Hecording Spectrophoto»
meter and 1ead sulphide cell and having camenewation of |
0.0095 melar 1n cclg gave onl;y one band at 5628.,8 em” ., _
s:lnce the hydromyl grcup was not bonded and hence 3.t was |
trana to the meehoxy grcup :m t:he €.’-=-xn<at‘,hmqre‘:,rcB.apem:.am:}.u

| Treatment oi‘ eomeehaxycyclopentancl with nydriodic :
acid gava 3 product which vmen i;ested for pumty by ga.s |
phaae chromatographic analysia gave only one pea!:o ﬁods.m
pez'iodate exidation of the distilied product elso confivmed
the purity of the compound since it qonsumed 0,97 mole of
periodate at 0° after 10 mimtésa‘ ¥hen this diol was cone
verted into p-nitrobenzoate it gave a solid derivative wnich
when erystallized twice from ethyl acetate melted 8t 139.5-
131°, The mized melting point with the authentic sample,
MoPs 1‘&1-142‘. rmined unehansed and tho infrared apectm
of both the samplea in ohloz-ofom soluuon were the same.




TP

 In view of the sbove resulls it could be concluded that
aﬁ leaat the maln product of the perbenzole acld oxidation
of Jemethonyoyelopentens is the trans cxide. This result
is thus similaz to that obtained by Kavadias (R6) in the
perbenzolc acld oxidation of Jemathoxycyelohexene., The
tranﬁvﬁg&@#h@;g@y@lqpenteue oxide was cbtained in 54.4%
yieldqifb . e , ,‘.,

~ Treatment of the %ranauaxxde af )omethcxyayalepenmena

wi&h aadium mathuxid@ Bave the corresponding dimethoxy-
cyelayentanals, which on acetylatian zave,the oarreayﬁnding
acetates. The vaporephase chromatographlc analysis of the
aoetatea ahawed that they are precent in the ratlo of T2%
and 2% respectively. The separation of the tuo _.wmm-
gaslgphieﬁedwby siliqié aeld célu@nvuging,ehlérafqmm,ss an
gluent, The NMR épactrnm‘of‘the maggrucampcnent (#ig. 10)
in carbon tetrachicride containing 1% tetramethyl allane
@8 an internal standard gave 8 triplet-far‘tha hydrogen
stom attached to the mestate group.

wha_apagng_af thevtripletvauggeata_tbatvths average found
eoupling constant for the Hy with H, and H, protons 1s 2.3
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SoPole This coupliing constant is remarkably amall considers
ing the fact i:%w.t the aubsmme may have the 16, 20 , S0
norxi‘iggumt&cn ami, ii" aa, ecmm be expwted to poswﬁa the
conformation (VD) wherein all the lavge subs%ituen 8 are
equatorinlly oriented.

. B-Hathoxycyclopentens axide when treaied with sodiunm
kypdroxide gave & mixture of wmethoxycyolopsntane dlols, the
VapOr-phase ekmwmphia analysls of which showed Gthe
presence of two 'oempémntm

Treatment of J-mothoxyoyelopentene with fwo equivalents
of silver neotate and one mole of iodine in wel acetls acid
gave the correspunding trisubatituted cyclopentany compownds
gonteining the methoxy, scetoxy and hydroxyl groups as ahown
by the infyured spectrwm. . When sas;mzifi@d t;hex produst
apparently gave two methoxyeyolopentans dicls (XXX, XXXI)
in the ratic of 89% to 11% as determined bjf va.pwégz&maa
chromatography. The purity of the dlols obliained in the wet
Prevost reactlon of 3emethokyeyclopentene was confirmed by
sodiun périoﬂate oxidation when 1t consumed 0.98 mole of
periodate within 13 minutes at 0%, The infrared spectrem
of the dicls using Beckmann Recording Spectrophotoneter and
lead sulpmde uell and hm‘in., ccmen‘amtmn of 09003 molar

1n 601, gave bands at 3636 e Y, 3576 e "L and a little

‘ahcuxdw a,t .5490 e 1

axperience with the w&ctmﬂ M‘ mstm@clommam muﬁim‘
the conditions of the wet Prevoat reaction, 1t seems 1ilkbly
that the configurations are these shown.

On t.lw hasis of‘ i:ha abwe dezseribeﬁ
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When B«vmethmewlmenﬁew W '&;reﬁ ed with twe equivas-
lents of ai:i.?m’ &cenaw and ong mola ‘of iecdine in dry acetic
ssid, it gave tws izozers of methuayoyclopentane discotates
in the ratico of 5T% to 4}:@; 2z ﬂet;emimﬁ by vapor phasa

cmtemphyo )
+ Ig + 2CHaCI0ASHCHSCOH — /\J}{ / c\{
| \ 7

o4
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- Treatment of an. olefin with Bebromosugeinimide in water
gives bromohydrin (31-36). ‘It; is believed that first of
all brosondium ion is formed whieh 18 then opensd by water.
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It 7‘75;3'@5&@&“ aoted that four isomors will be famed whon
FegGatonyoyelopantone 1o treated with Heb m@amwmmmu
in the esenee of waber,
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The corresponding mwhmmm wers converted inso pe
nitrobenzoates and tha sapamtz.on of these 86lid ﬁamvatiws
was tried by adsorption ahmmimmpw on eenmumueﬁ.e '
aeid solumn containing gems Rhodsmine 63 to follow the
loemtion of bawds, A produst melting abt 7T5-78.5° {iT8) . 5
gRvVEe an m spoctrue as shown in Pigure 15, "he n&a@ w&wet
Pop the Hydiogen attached to bromine suggested. that 16, hed
the strusture as given below.
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XXXVILII

o Tha eomnound (XXXVIII)maa found Lo be eaxramﬁly re-
‘sisﬁaﬂt ta solvolysis in aaetln meid cantalning silver
aceﬁaﬁea Thia reactiviﬁy could bast be ratianaliﬁod by
assuming that the aompound possassps the lm,Eﬁ,paunonu
fiwuration vith bromins &tom at th@ Q«positiene Thua, the
oolvolysis wculd be hindered ﬁhraugs the pﬂesenee of two
highly eleebronegative neighhoring aubstituents anﬁ tha
par*icipation of one of the acyl groups could be hindared
by the rresenee of the othere‘ Tha MR speetrum is in -
agweement with this contention that the compound haq the
bromina atom at the °»paaition.
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.. CIADS OF ORIGINAL RESEARCH

ol Conpeunds. starting from Jeasetoiyoyolopentens and
Bemethcigoyolopentene: re all nev snd henco are not 1o-
portad in the Literature. 7 e

ad% The sonfimuration of ‘the eponide obtatned friom
B-tootiodyeyolopentene by treating 4t with petbenzolc -

0 2¢ The coafigurabion of the epoxide obbained fron
Semathonyoyelopentens by trcating 1t with perbengole
WEAAE . s e w S Lo N B et e

3. GQuantitative determination of the products of
the slmline hydeolysis of trans-oxide of S-acetoxycycic-
penteng In order to establish the extent of thée observed
preference of this compound Bo reéct at carbon atom «1.

L, Iew method of separation of diols and trilols
{eyclopentare and cyclohsyene series) by poper chromns-
togranhy using boric acid impregneted paper and by partie
tion chromatography using Celite to hold the static agqusous
phipse and n-butanol equilibrated with S-percent borile gcld
golutlon as solvent systen.

5o (&) Poraation of products other than deplcted by
mechonlsm of wet Piwavost: reaction of J-aceboxyeyelopentene.

(b) Guantitetive determination of products formed
in the wet and dry Prevost rosetion of S-acetoxyoyelo-
PRILONIC .
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6. Proof of structures of lo,2¢,3 and 1¢,28,35a
cyclopentanetriols and prepavation of some sclid deriva-
tives of these compounds.

7. Quantitative estimation of methoxycyclopentanols
obtained by treating trans-oxide of 3-methoxyeyclopentene
with 1ithium sluminum hydride in order to establish the
extent of the observed preference of this compound to
react at carbon atom ~1.

8. Quantitative determination of products formed in
the wet and dry Prevost reaction of 3-methoxycyclopentene.
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