


4 The aﬂ;sx:‘ovezw in naturag of m};::;;@tlmmﬁ,ﬂ OO 722
di-curboeyelic sesquiberpencs derived fron oyolononane to ovolo
undes sno Gefe Caryophyiiene, Uemeerone, Humalmne ote. (Ohart I),
e2me na g gread @imrﬁm alnge earlier Large earboeyelic comzmmgs
heve bean found in nabturs oniy in the maercoyelic Dongront Kfatoﬁ;'s .
The difficult neceas So She synthesla of thoese ning oystems hdd ‘
rarlier favourad Sho view that ecupoumnds of tm.s.%me viare puarely
products of man thought and lobour. The sbtruobursl olueidafiion
of these conpounds by elngsioal chamlesl md modern instromental
methods 43 definitely an mehisveusnt on tho part of an organfe
chomist. The synbhesis of those "medima ring” compownds pose

ceortain dAlfPicdltiog and not many mathods are avaiisble for the

synthesis of tmse Y 11X e

At thla juneture 1t will Be ampproneiabe to congldes the
"-;imméeﬂmmaicm of ring Tormaiion %:ia-a,-v_is the otability and

| formavion of mediug rings.
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Compoundg withh mediun slze ring (8 to 11l . nepbered)

are not sinple intormedd nte)betvween common snd large rinps. While
gompon and large rings genaerally 4iffer Litile in chenileasl
behaviour fron thelr sliphetic countor parts bobh saturated and
wnsaturated, the nediun rings have specific fomturos that are
cheractorigtie only of them and are nﬁ%‘; emamﬁ:famd in sny ohther
elasy of organic ecompounda. detalled review;g on nediug rings ars

avaliablie in Litseabure ‘

L ]

A gtiady of the moleculsr modela of these ring s}f@f;em‘a
ghnwe thaldl there Lg no angle abeain and Pitzer strain, The
feabors rogponsible Tor the inerasgsesd energy eontand gf“?is*. I\j
of sueh rings 1g Lthe intramnleenlar over cmwzﬁﬁng}nm a rés:ult of
which non-bonded abtong are foread to nrrange Shenselves ab dlstances
smalley than the asum of thelr van dex ¥Wasls raii, One of the
Lmportant Eaig‘.;i_mmm Fasbire of medium dzs rings i the
possibility of existence of conformaabion in whieh zone of the bonds
of carhon atoms are directeod into the ring, Sueh bondg are
terned intrs-muulzre bondas the bondsg that are arrangaed outside
She fing ars colled extrs-mniniar or peripheral, €.g8.¢ In
crelodecane, in itg mogh favoured conformabion thers ara alx
intra-nnnular and ldeperipharsl hydrogen aboms:: Aﬂi“‘i ge 2.7, It
z’oilmwg@"ziaﬁrsafzsrmemzmt the asthylene groups in erelodscana are

ateresehenieally nan-exquﬂ;_vél@nt. The gituation i1z Murther
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Fig. 2 |

euazgm.é ated beebugn both She hydrogens of sone nebihylens are
pefigharm. or one hyeﬂmgm' aton is paripheral mnd the other
intra ammdar, i*’xwéimw dopanding upon whother t&w periphernl
hydrogen is equstorial or axisl, we have total threc @ fTerent
sypes of methylenes in omlmﬁmmé. The struetural parametors
of ""‘m:? ayclmﬁmmw»l,é"-—&wl spoorlineg to f-ray Jifrastion
data am abown in fig, 3. |
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T’txa mwgfs :mﬁfameatmg éiatmeﬁive Lanture of the nedlus
sized rmge 13 %he moalfostation of trang.annulsr sffoots and the
ncccmmnc\a of Yrangesmuilar resetions. ﬁ?hesa effarty =nd reactlons
do mf; oceur #:fthe earbon ohain and do not inwwlve mizéﬁﬁo&rmg

atomse  They take place !se‘t_wmn atoks seross She ring.

‘?é'ha ’cmzwommulw interaotion ava & smeci 2lly prominent
in thoase eg;mpmmds in wideh wnita of slLectrophilic snd nuelcopiiliic
nAture ave opooeed in the Ping G.g., the Carbonyl ebsorpiion in the
molecuie of the slielold Cryptopine (I)

disappoars on mamné.fsiﬁa. Stmala;gms phenonenon hagy hoen deteeted

in some meodiuam ring afaeaeyloing.

‘ - A numBor of :mﬁaamamﬁmm shudies naﬁ*mlaﬁim; éf:fabﬂity
of rings with ring =ize tmé avedlable, 33:_. must be pointed ont
.f;f.mt the aawe of wing .fumaﬁim,w};ich iz a natter of kineties and
dapends cm the difference in frec energy bebween tha soyelle
staprting maberlsl,and the transitlon sbate for Mg olozer 19 nob |
neeecm arily palatad lo ha sbability 'gz‘ tha araduet, Very 14ttle
ini’ amm:ion is ezvmi%eab!.@ about the positlon m’i‘ poniidh ﬂﬂim in ®



rasetion In which an open chain and eyelle compound are aquill.

. brateds; the most informative ghudies are thermschenleal in nabure.
The heat of combustion of methylene group is high in eyelopropane,
drops to s mialmum in eynlohaxane, »ises to A nagiaun in cyelonoe
nane and then dcopa again to Paseh the nesikone value at sbout
cyelotetradecnne. Fig. 4 shows the hest of coubusbtion per

mothyiene as a function of ring aize.

On Shs basis of the heat of combustlon per nethylene
ring compounids are clagsified inte four crtupories, nencly, Bl
rings (3 and 4), common rings (5,6 and 7), nedlun rings (8 to
11) and large rings (12 md nbove), Tha hent of ﬁombugfiéélof
anall rings haz bheen attrinted o angle dufosmation sﬁrain.‘ The
alzh heat of combustion qf modlws =%ize ring 42 due o scmé arzount
of angle strain and %$hae axiﬂﬁénne nf unfavouratie conformsabional
gtrain. Shere ia 2lso some over erpwding of atoms and graﬁpa
aceross Lhe rings. Hguilibeinm ziudies ressasing Lhernodvnsale

stabllity of »ings are unfortunatoly almoat nonexistent.

o have mo fap éansidarad aaturated acyelie =ings.
Introduction of aléments of unzaturntion, hobaro atous or other
structural elemants will definitely altar the gituation, Very
1ittle thormnchenmieal informabion on thiag point iz avaliakle. 4s
an approximation one asy consider a fow systeng that have been

syntheglzod and therefore shabla anough to oxlste Some of these
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gystems are obviously duite strainedy some gyatems could not be
synthoalzed inspite of seversl atiempbs. It will be wrong

bowaver So infer thal sueh Tallures indleate Shnt sueh ayabens arglww
too gtrained to exist. The Chnet.2 containg some unsaturated

systans synbthoglized.

Paze of riﬁg formatian, & hag diready bam pointed
out ig not synonywous with ming stability whore aéﬁéﬁﬁiwatinﬁ
energy fov ring cLosire night be oxpected Bo refioet the stability
of the ring for to ssme exbent, Obber factors enfer ma well.

Tha most luportant of thess involves the probshility of having the
onds qf the ping forning chndn agpréaah sach other, Ehls
prabaﬁility &ec?aasma Rz the »ing size inerazges and rmﬁle@té;“
itg6if in an unfavoursble aptivabion anbropy for the formabion of
madiuag and large ringq. “he aver 1l enge of rihg elomre thng
may be derivad from HWo faeﬁars 1 & monotonous deoraaase in the cane
of having the ends_ef the Ping size inereasass from three to six
membered, Then leoas i avnurabae as 1t incronses further upto

nine membered, and Hhan mmra aaveufahle agaxn for Larger ringe. In
the over all rasul%, ease of ring fomation ls relaslvely high

for threce.mapbeored rings (beeaigs of She high prahability fadﬁ@rg
thrae alomg are necessarily in tﬁa‘@gtmmum pogition for ring
?@rmaticn}. It drops sharply for the four membared ring { 49
four aboms are arranged in the most shable couformation, as in

trang-hutane, they connot fom a rings She best conformetion for
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for ring formation ls tha v’e@w- mmvbumh}.e eﬁmuconmm&%im)a

For the §%ve-menbored x’mg %ham ig a sharp rise beeausa of the
'aénsmemm{a rodieblon in mm atrain factor. - The ease of '

: fzamafsion of 2 slz.membered ring lg loss f;hzm for a ﬂve..mmhﬁred
- one beeausa the mlight Mamveament in the strain factor ig ou'b
wa:}.ghed by @ debariorstion in tho dﬁ.aﬁamﬂ faotor. Thore 1s a -
shapper ssraéa for the sewcszi menborad ring (hobth strain and digtonse
fagtmr beeona ;wpmsa}'- and an even ghavpar drop for the elpht

genbered ring (whers non-elnspiesl strain sets in).

o After thaty the dlstance fretor han bacome shout constant
and the rsas.é, qf foraling 1 apger rings réﬂeeizs the straln feetorst
low enags of :s-s.hg fosmation for Do and 10. mombered rings (hecauae
'a non-clasgical sbraindy improving Lop l%and 12 . membarea rings

aﬂd laveumg off far 55111 larger eycles.

Trén sition State

Transition State

\ _ A
AF 3 | +
- Free | ‘ . o A AF; 4
energy| 5. edring + ;
| 3-membered! ng o} |

4- membered

‘ TIng
e

| open- chain compound -

ease of ringformation Vs. ring Stability
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- Zhe ansier clomre of thres.nembored rings fs compared
with fouremenberad ones &9 well Aliugtratod by the ready |
forpation of epnzides from 1,Rehalohydring:: in conbeRst Lo the
Aifflelty in preparing Srinsthylene oxides from 1,3.hslohydrine.
Yot the eposides, onta fomed, are mueh more ensdly q;p:mm:i Lhan
the trimc;fzmrlma prides, reflecting the leager Qvf&Tﬁi&iﬁff‘(?f t.%m‘

thresenambared ring.

The shove diseussicn elearly shows that the synbhesis
of madium rings is not aasyy more $0s whien She rings ara
ungaturatad becauss of 1}3:’onmmr‘e-3 ’bmmammlfw ind earmticmso Thig
N is tru@ ampecislly if anfs abarts Trom seyellie precursols. ":{@n
the vez-y advantapeou s ac:ﬂ.mm gynthasle of Preﬁ o md 8 m.olll.b
vhigch allowg thoe ;ar«smm*zwlnn of ring ampmm@q hrving mora {:h
Senembered in good yiokds has Linited mps:}.ieab'mw for tho
ayubthesias of wugrturated oyelie emmzmcﬂs with one or mors mulbi.
ple bonds in She »ing ,30 higtdly a'msrac.mﬁ’aﬁm of the natarally
soccurring nedlun ring compounds.  Thus geareh for newer nethods .
promi aing adaatrabiliw, sieetivity and gesnm‘mi nzefuliness is on

aad newsr m mlw’w are appesring in Litersture conbinuousiy.

. Lo -84,
The uga of petal cartonyls and obther orgrnoneialic
rergonts ls & pointer in LHhls direction. Chonaing bloyeida
Cgysteny as precursors Yo nsiiug ring compownds s B vary atiroce

tive approasch sud hes been recognlsed ns such. in big pigw

neering work, on hoba-kotobogrlnbes aid bels.hydeoxyiosrintes



13

I."‘
}

? iﬁsc twmoser@,! hrazg ahowi tzme m inwmi srmﬂ.s;r @lmmwﬁm con ledd

. no tha ;ewmazion ot lavgar r ng campamﬁdm by tmm ruyﬁura of

.;a;mmwiaw mrbm«-ggrbm m:iswleaﬁmzﬁs. | mig pe inc"tpla hag hean
az%sandad by ‘Jhmgton and Copey in theiz’ myﬁtms,‘ia of mmm

| a.,relaei@ma;mle L11) mnd Gawymbyllem II1)

7/
g
Con
11 )
Cors—> .
' 0
III

n Elminai»zlm oz' halogeza Fren :m);;arly aauquwmd ‘A hnlide is also
T useful moethod for Hhe ‘-.m%msia of larger rings from byevelio
._z;r»;e*xzz'som. " Var;a?simzm of ‘:a.‘igg.ls nethind are KMty 2Ky Miyashita
- 0‘3‘.;81.,32 have proparad 'ixﬁ,é&dﬁ’ﬁ yield 1,7 ,7-Srimethyletecney
ﬁrmsal,amcyewﬁmadim {¥Y b,r traablng the p radint of wdm?zmm.
- tion of 5,8, Qutwmettm A . w oofnlin.l.yk methmmeslfonate
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éIﬁF) with 105 aquéems godlun hydroxide « Tebtrehydrofuran s@lutipn

ut room teaperalupe for 20 hrs. In conbrast, the B-hydeoxy
derivativa (VI) gave periphorsl bond elrevapge product only, in 4070

. B(OH) 4 Me Me
Me © H ,
IV v
/ _j OH . CHO
7 B(0m), 7 |
Ve - Me
Vi . VII
13

Hander ety sley heve succeaded in proparing a
gyelodeendione derivative (VIILI} by Lithinnme W isopropylanine

Tractigent 1n betralydrofisron.

OSOQAI'
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The gtarting ester togyiate was convenilently preporad from.

S.mpthoxy- « «Letralone. Thig mathod 1g sultable for the syne

Shesls of Alghly fwnetlonalized Senethylel-doealones subtable for - -

the @an£~3@5&5 of Cermsorane and rolated sesmuiterpenes, The

stereochenlexl resulraments for this trpe of rasetionsy hasg been
14 ' :

diseugsed by Grob at. al., .. In the ease of Qapnn - ssdnchelide

16 . .
thali a gmoehronous or ohe

and aryl sulfonate thay md praiioted
step mechanisa {a) would be favoured over z Lwowmgbep mechanim (b)
if the ¢C L - A4 bond and Ghe free elentron pair of the nitrogen
aton were both .orienﬁa'sﬂ. anti and parRllel (antl periplsns®) with

rospect T P ¢ ) bond which widergons clonvage.

| | I : + -
R N—(i'———?—(l:—x & RaN—‘_—C<+ >C=C<+X

2
| l y / . o . ‘
R2N~C,3+C‘3—C<+ ——~ Substitution, elimination

X=Cl, Ar S04

/
Compounds such as 4e-Bromoouinuelidine (IX) =nd
3 -Chlorosropane (%), which neet these reguirements, actually
fragment by the éym hronous zmachanim {a) as shown by Sheir

enlisneced remetivity when cospared with

14 FEB 1984 - Baja BAMY
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Br

X § X

. 15
structurally similar cyelle helides not containing nitrogen atom.

Me OTs

M Me
) OTs
~N
N ///"
/—/ [ ]
o XVI
Xiv
AN SN
Me |
+ = +
N/ ' \N
‘-' A XVII ° XIX
Me
N ]
/ N\/ N
Me : XXI1
XX

.It mﬁamw to be shown thnt the symohronnua meochanism

would not "ma obaayvabia in onsesg vhers elther Lthe (36\.. X bYond ornN-
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eleciron
pw or both ara amvrmte& fron ado@*’in,& %ha reﬂu‘imd ori@nﬁatﬂon.

‘Phis hag how been demonastrabed tsy emudyim; o qal'vo;‘.vu
8ls rateg mfﬂ the m'ac?aot:s mﬁ’ the shbarcolsomers of ¢2r5..and .
7.295;19@ Haomethyl ﬁeeahvquuiu@naune ﬁ:.n - mm) n sm,é

cww ai‘-hmml and by cmaapam::r tlede Pinst. arrz-‘m Prte mns‘mmﬁm
with theze ¢ tho a@rrefamding 1 - and 2. Aspalyl wnjmt@a.

Eflau:a the emmﬁgﬂ.a}; tn’a‘ﬂa‘ms (KI), (}»CIEI') and V),
in whieh all three alectron ﬁaﬁ;r‘-!, mvolved in the synchronous
process (a) are sble v :adm;f‘ mmi-pw'ﬁ,ml m:l«enmmtmm (indioated
1:3 cma famnms by heav.gr 11:1@@ o qpcd'q) afford exelusively the
wrmaaonims’ ﬁ‘mm&nﬁaﬁim pmducf;m (wzzz‘), {XT0) ang (AX)
v@s;;veet‘"el}r. | E‘uwthemwa, the s@lm}lyr‘m rm:es of (I}, (X I'II)
~and ("W} A 4870, 45 and &% *:Lne‘a thyge of ‘%;m corr‘espomiimg
a\‘u«dacaly& tosylates respectively.  Tha smohroncus nabure of the
frapaentabion provass s mim reflanted in thé r-férmapéei"m
| fmatim of a trong mﬁ i elseorlafinie bond in the strained

. ;amduai:q (XTX) snd (L0 From (XLIT) mmd (XY ), rmnem'i vely,

| Conversely, the axisl towmlates (MI) and (XIV) in
whieh the € = U8 bond 1a no longer anti and parelliel to the

~C‘@— G}’mand, rezwﬁ 3&@@@3 conparable bo. thoae _o:.‘ the eorregnonding
axial ledooslyl izméﬁl&ﬁm&( Tn sgoordrnge wibh a relchion by way

o of a car’tmnium :i.an, tha tgsﬂ.ﬁ & (SEQZI) yisd, s falmin&tioﬂ product
( A

4y 10
T ﬁ-ﬁzaui}]}’l uetahy«%mmdnomzm) 'f:mic’m “rai”isanmham
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product (@HI),'wmwé a9 ﬁha ﬁaay"zzﬁé CXIv) Wai#ag‘ swbatitubtion
(aleohsl and esher) and aﬁiminamion mwaﬁuets ¢ Ax ’lm R.Hebhyl
efawquuizmlim} mal‘y. . ' " ’ _ ‘ '
Ia the emz?’at@msal ?..fmmﬁ,oxy dmmvaﬁm (‘WI) the

ﬁ-alﬂﬁu?ﬂﬁ puilr is wshla 0. aéupt a posttion antl.ue%ﬁplanﬁar

with the % -Gy bondy sinee 4t in aen}:ammgcﬁ oy as@ima:a@ in a

nlane perpendleuiar %0 the ring, In the easze of the axisl

| 7-tosyloxy derivative (XVII) the © 3~ UIs bond as well ms the

Heolgotpon pair are no longar ansi-marinmmfar vt ”mpecb to

the Gy~ Cybond.  Babh tosrlatosn, aps predieted. on sbereo—

glectrmnle zraunds, roset Hora slnwly thars - the cozﬂr*mémmﬁ;xg

g »dsealyl tosylatey and az’fx‘wa's!s-azw*si*m‘éim and '1,2&15‘;@:&::&%;?.0:1

produets ‘@}a}.}r.‘i Thowrefore, ovan in %sz%a stien p}:@aém win the | |

earboniua fon (XL fraguansatlon ,‘xs piravent.ad by B daparture fron

an ant: 1.-9&2'5.01&13/;&2’ nrien%ﬁlon of z,}'ua Havleetron nalr with remspect

to the i‘(@", Cy honde

In ronotion of the type (&) and (b} procesding via an

intermadiate anien fisslon 1is %he proforerad resebisn in the
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eyelLohexena sericd.

The AAL0iowisy In forming 1,3 -~ apoxy cx:mlahey:me mry he
due ﬁo the adiitional sberdc atralng which hove %o be crea»aﬂg vaa
four membered oxide ping is approximabely pespendleular to he ..
reminder of the erelohezane ring whileh becounss nltoered a0 that the
atoms Cqp to € beenme nenrly co-planar and roughly in position
to thoge meoﬁzxparﬁ.-qon Lo o mmlaaﬁm%mma ring. Thiz distortion of
hydrogen mligusing,‘ agpecially in the !J?;‘g,;, iy and G4 ggmu.pa. Buel
'ae&iysing; probably conbribubes Largely o Lhe proster heat of
cambustian per methylene in eyolopentmne (153.7 K cal/nole) i: lan of

G427
e.ycz.e; hamnel T e (18?.4 Su ea?./mm')

B have disoussed the stereochemical require.

frob at, al
ment in heterolytle fragmentation resetion of the type a8 « b - @ v
e Z—>a=-h+te=4g+ T X $§ She geometry of the d - X bond snd
that of the slectrodonabion grsup A" rolative to the h - ¢ bond
are eritical. They arrived as this conoluglon from a stud:f' of
aolvolysis vates and producks of aterzoisomeric l.methyl.d,5 mmd

~T-degahydroqulnelyl petolame sulbphonatag in 804 otthanol. .

The eguatorial 4«- and 6 X «tirang tosvlatas (TLIT)
and (XXIV) in the equatoria) o -~ ois togylabe (XXVI) the

Cg - OFs bond and free slestron palr on nitrogen are fixed in an
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antiperiplanar with respech to the e(; ' Gy bondd ALL thros
eompownds underso q,mmi:ztahim and gtersospeeifie fosgentation.
Sinco thoy ALsa renet gore rapldiy thoh Thomonorphous™ Lﬂgom.yl

togylatas a syncheonous mechanisa s indleated., The rate of

XXII1

XXVI

0Ts

XXVIIL

enhangement dua to Lhe aynchronoue mechanism {fragomerie ef feoh)
varies with the skabliity of the Tromentatlon produrt formed in tho

tranelbion ghate,



21

: By aanﬁmsﬁ, izm axial 5/5 and 75 -,mmm:m EX?W 3
am@ (LWILI) as W@ﬂ an thn sauabo Ml 'M -Emyl A leﬂ,, in
' \wnikm an antipe=inlansr a,d:!.gmmenu af the azeatmns on nitrogen
jam*i 1 '%:?;43 a ; e and € [6 w Oy bonds ig s‘:esaﬁealw axelndad,
reset by the wﬂmal:zeuﬁz’ amb»amtuﬁim and slininstion mechanis
(3;;;:‘“ w B} cm..y. wnmsaigﬁ.m" mt:as; aro 2 %o 8 times Lower than
those of "homomorphiong” irn amd 2 - deenlyl tosvlates due "t:é the
rate dgmremz‘mé induetive effact of nﬁtmggm.

| The 4p «trana tosylale C:i:‘iit.zl) if% am@ni*ﬁana'i. m that
- "f"mmmm%cn 19 actcompanied mf alialnation, The rati.produet

'm}.miuns&up indicates eam&zwm% _unﬁmolm_umr éliﬁm&%m Eﬂﬁ} by

Me

| 0Ts
S _ XXIX

my m" the predopinant all-chair emfématicm E.X%in% ond
samu!armmm Tragaentabion v*i.sa the dtaw boab e{m%maﬁim (Kfmt) cf
| gimrid* ne rmg. ‘ ’ |

?rsgagpi:m zma.fiiegéi,lg had studled tha stereochanicnl
requirenent for the fm;gzsmﬁm%gn reaction af ‘;,Alﬁ-:tﬁmra&imﬁak

monotosylate leading to the fomstion of eis.and trang-



: eyelaéee&nan@s. Ny

The *‘om" 1,10 - dwalﬁm’iial monotoaylnates (xC{Xj ("&X»CIII)
(0¥3) ware mﬁsmmad 20 M:m aotion of nobassium c-bui:o*:ieﬂa in
s-buﬁam& for 1 hr. At 4{3‘*‘3 ‘ chnmsyl aﬁ&m (XKL md t:mn;r) 6'(3""9}

ve individually comr;a rGed in high yiekd Cﬁ!&. POA) o ﬂzﬂ@ns :
o

20,21 '
¢ yelodecanong (tranis.d) : i ® aind &mam (ﬁf"‘a) was converted in

similar ywm 0 eﬁ.s.&c:fclodmamn@ (oﬁ.s-b)“’l Bha reaqtﬂ.tg arae m

accord with aonc‘anﬁed ‘bwak%e of. anmmﬂﬂ.planar (33093 hmzds
| — mm-::glax mizture Tron eliminmim of -

280l aontaiulng ro ols.S aad 6% of

- XXX1 (0Ts)
‘ OTs

frans-5

OH

xXXX1 (0Ts) oy

Cis-5,

XXXII (0Ts)

"o and "y in the mg-?mmm of (XKLL} - (HOULIX) {OP8) drawn.

The storeospecificity of eroh renction 1 evident from the
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deteetion by camiuwg vapour pmse om'omatngz'aphy of no mora than

O.L’é of the mamacmd 1apmer of S-eyclodecenone in eteh nro %tmi:

The importonce of Pcaomet:w ig slgo muhmmar! b‘r the
| aiﬁ‘i‘m@ms hemvimw' on trogtment wikh bage of (LX) (07q) :m
which bmzdé tgn And "b" Aare meemaamﬂ.v s,vnwlim‘if"? {en®),
subj.emad %o Hhe swae conditlon used o Spagont (NI - (OIXTIY)
(Orr), (UMW) (0F2) 3 yielded o produet whish conkalned much
umreaeted togylate. Undar mora dm:@tm conditions sodium mathyl
aulfingl carbamoall oR pm}.ongcad t-butoxl do ﬁrséﬁm@nﬁ C{:ﬂ{) -
(0¥s) diointegrated with loge of %os:}flxai:e to a nixbture of producste
c'ont.gs-‘iniug no detactable (Ri:?:aii,'-ﬁ-hla produet expeetad from a |
aconcerbed, albelb AL LT UL, x‘.‘mm@nﬁa%mﬂ. nnlyaes of thae
product by infé-amﬁ fojelnioant dy Toiids ) niig and enpllilary Vi@, '::.-‘? wars,
howeven, constsbent with the prosmee of 6 of trons.5 wvhich might

be exyeamd fron monoconearted feagnentation via a cerbonium $oh.

_ Hote should ke made of the chorseterdsation of : new
compounds involved in Shls work,  Diod 'monoto;a:rl ates (XIXI)
(XLEITID. (DPs) were properad by Tosylating She édrmmpmd:ing ol g
in pyridine. ¥%no§:nslflafssa (XY (O0P%) eould ncﬁ be prapored in
preddine bt wag obbainaed by Streatment of Lhe ﬁm:t. m;-mr solution
Lirgt witlh a’iium hyrdeide mmtﬁ mzan with tm'ylnm.w'idta 3 The
1,10 ~decalindinls wera wﬂxaaﬁ. vma by me‘.imds vhileh allowed
configirational asslgnments to be ma;!a xm‘chm;t: difﬁ‘ieulty. h
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Hysroboration of sllylic mleohols grva the nravionsly Pepn?teadgﬂ
mi:gfizmr«n cﬁ' two HMolo which mw rogsnlved inbo e eonponania, one
Oii:f, the other crystalline, By p-nitrobanzoyl p““l\an\ of the
p-_ni@mbmmmteg, and sapandfication of the ii:-x:«luatfa;:\i\pure..p»uitrou ;
bonzoates., Assipments of configueation (MUIKI) %o tﬁé;\ arystatline - -
aiol and (XXXII) oily dlol were made afber exsaining the infearad

apeotra of ithe %wo dlols In dilute caxbon tetmahl.cg'irzei?s’;éj;u&e«\/z ?
intramolecular hydrogen bondineg wis apparent: only in the speetrun
of the olly dol. ' The two dlols wore releted struehurslly by

oxidation of two HMIforant Ketols which both yielded the expented
gt

ultraviolet speotrud of A 7 o 1 —cotadlone when subjected Lo nmild

aleobolic acid or baze treatmeant. Sodium borehydride reduetion
of tho oily Kete (LLEXVI) obtalned ;E'rom (ALIL) gave a erystalline
dlol miztura from when a new dlol (XL} wes obtnined in 5O% yield

H :
XXX VIII

) o,/’" OH XXXIX

on XL 0H XXXVI
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by simple erystallization, Az expected, intranclscular hydrogen
bonding was nob dmﬁ@eﬁé@ 3n the I.RJ gpeetrum of bhlg di@&.
éluminium Ldvhnimm hydride ?ﬂﬁﬁﬁwiﬂﬁ ua the ﬁeruallina Ketolk
(XA, obtalned frou (%&KVIII) gavae an olly ﬁial mimnurm firom
which another new aaml (LWIL) and showing sbrong intraaoleaular
hydrogen bonding In itz I.8, apeeiron wag oblalned bv\a ABOGTCe
involvin& p—nitrmbgnxavlaLian of the diol silzbura, er;staliiqﬁ~
tion of a now pwni%@ommn- zosbe in &8 Tieldy md saponifienbion of
the puare p»niu,abﬁnznmta.ﬂw itais a nufious fant Shs the
p.nisrobgnzoatag of (X {VIIJ B (EHRVITI) ware hoth fornd o be
gimorphic with idmtiesl douhle nelting polnts 106°emd 11300,

A survey of the feagmentabtlon renstlone of hydroxy-
toaylates in Litarature shows that the mono-bogylntes have been
prapared from the corregponding diolsx.  Hesebions of epoxve
tosylatas of the bype (ALL) and (XLIL) under xragaanﬁatjon
conditicng bave not beoean s&uﬁiaﬂ.

OTs
CH,0Ts
e
0" O

AL ‘ XLt

detion of bage on theszo dystoms 1g likely to preoceed as shown helows
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0Ts

The attack of bage on the epoxlde ring will ganerste She
almaxé.de_ 1on vhich in m Ssehonmioser .« #Fharton-Corey Frasmentabion
will Lead to She formation of Hha Aznomc;rcl*e unashurated e..c_:;mm. .

o oxo-group in conjugation With the epoxlde ring can lond
to Pavorskil Type f;eiﬁmtiam. House mrﬂlfsgj_mom% have gtudied the
Favorstil pearrangement of f?;,ana:‘;p&xié}fcﬂlahezancxies to determine the
stercochenlgiry of Vovorskil rearrangenent in eyelin gystens in which:
Cthe group bcemg?,iriispl_aem:} wag nob bdwﬂéﬁé} Lo 3 i“-awtiaxfy oarbon aton.

When piperitone oxlde was %remma with bage ping contraction
Cproducet pould bz lsplased Tpom the rosebion mixturs. ¥ i'«e reéamwm;ge-

nont wag sosstulabed as procesding Shrough the fplloving mechanlaas

4



<0H
)

mm\xvCO ZR

XLVI

Yo wonderad whether <o ainilar rearrsngesent wonl d

eeour 1f a carboayl group 19 prasent ia (HLI) snd (XLIX} as shown

belows
OTs
XLVIII XLIX
The anols (L) and {LI) in 2 #inilar fashion o rolense
the dlkoxlde ions which in an Zachemse9sr « Whsrbon « Corey fenm.

nmentabion nsy L2ad to the fomation of Beyelodecenonas and

eyclononannnas ag =shown in chnrh - 3.

The presence of the carbonyl =nd carboxyl funptiong in



Ty ,\ H
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(BLIlla) and (MIEM', (I¥n) and (LVB), 1% wag felby eolld be oy

ploited for the introdetion of obher functionalities.

In oxdor to fagt whather gueh a Tovorskll 4 Feelnmower-

Wharton.Corey resrrangaent Sragumbabion resetion could he reslised,

wa preparad 4 m-—zsimx&’.-éﬁg-ﬁ@ssylaﬁﬁazﬁshy}.-:a. deeslone (XLVIID and

—Q
Q
A ‘ | O
XM , il

34 D QDO =B= 50 a5k oxynathyl -2 hydrindone (WIL) as Pollowe:

Gyelohezanone-R-Gerhoxylabo (LVIII) wag prepared by

eonﬂmsing Hethyl oxalate with eyelohezsnons in pragence of sodim
@tmxide \fol’lawad by déem*bmﬁ abtion, Condenaztinon wiih
et hyl sminohutanone mra‘e:h@mdirﬂm with the enclate of ethyl
eyolohexanone.Sentrhoxylabe grve 1n 755 vHeld ebhyleS. (3t omobutyl )
egrevlammmn@-{?..eammmm‘sa (LIX). %he oyelisation of the dllebone

to 10-carboethngy. A 19

«~00til-Zaonn (L) was effected by _
sodiug ethoxide in e:stbmial in abéuﬁ 664 yiold mg&-‘.dimtrommnyl-
 hydrazone derivative, m.d. llm"(;‘sﬁ).ﬂ' Ketalisatlon of the oetsalone
neeording to ?J;eéidmg and ‘E’mm{awsﬁﬁ.‘ﬁ led o the fomation of a
lot of hlgh boiling material and the desired Keabnl wre obtained in

about 5n6 yiald as reported by the voriers.
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XLV

LEV

fChéth'éf

et s b
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Usé of st 1.2 enuivelant ethane 4ol and a catalyhie
azount of p.tolucnemlfonde held, the yield of the Hetal was
rgmatly izsgravc;r}._ fﬂcafmeﬁim: of the Ketal with Aluainim ,
Bishion hydride gw}a fthe Kotal aleobol CEJ';{,II;)‘ ‘5’5- e T0%0),
DeeKotallantion by refluring with MelB - HOL save the mwnspbuented
Kot pleohol (244 » Dal®s reDe 156°¢). Trestment wlih aimune
hydrogen peroxlde gave the epoxy-litato-aleohol (LEIV) (IR,

3480 o~t, 1720 cmf'l) and 5:7) {m.p. 809C), CGareful trentment
'. with redt éi;i, Lad pefolusnemufonyl chloride in Pyridine ab 6
gé% em.zwnlcetzo..‘c@s;ﬁ;:a&s (ARIIITY ¢ R. 1780 em~l) (n. pa 9800,

| ‘The conpound was Sreated with sodtum hydroxide at 0°¢
for thrae houry gave a mixture of products fron which could be
tsolated a 1lawld (Bup. 245%/2a.m.) (XN /e 196 7.
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The eompound which was lsolated may have eny one of the following

gbrac ture-s (LXT)y CLHVID ] (LWWIL), (BAVILLS, (LT, € ey y (TETY ,
{ LIXILT),

‘ CH,0H
0 I: 0 _ N | .
° On OH 5 | i» C
b | = | X LXVII
CH,
i CO,H CHp
2
CO,H O
0 o I ~
OH
ILXIX i -
> 0
0. £
0H
LXXII

A bage nay atisclt any or #ll of the indiesbed positions
simd tansousiy or digeretely depending upon its sizs, coneentration
and other reactlon conditions.

XLvin

T
-
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Astaok of the base on 2 Aand 3 poslitions will resuli in the formaiion
of tha teihydroxy conpomd (WAVIIL) by (a) opening of the epoyide

ring and (b) nueleophilie dlspiacemant of the Sosyloxy oroupd

Attack on posiblon (1) will generate n carbanion as ghown helow:
CH,0Ts '

. Zhe espbanion mey abback position {3) to glve the

trieyelie comopund (LIVIL),

3)
LXvil
On She othsr hand the abboek o2 the enrbhanion on

poxition {2) may reloaze the alkoxide ion which may trigror the

CH ‘Q{OTs
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rupbure of the eontral bond and eonssquent eliminstion of the
tosyloxy geoup 5o yi«aliﬁ(L,IE)‘

CH OTs

fr—

The axe double hond may rasrrange to endo «.ammm bonded structure

(LRAIITY or (BEXLV)

X ' .
O
O O
C

LXx1l " LXXTV

The eyelopropene ring of the ahove ﬂmnmmrw Ry open up toe glve
the acidy (LXIX) or (r.,m)._

CHR | CHR
\l
G

e COOH

R XIX LXX
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Attmolr of the brus on poaition (2) nay toke s Aifferent

course, The alkoxids ralonsed may Seigesr Lhe Hsehenmosere

CHp0Ts

Wharton.Corey frapmentation %o give (LIED) which may renprange

CHp
|

OH
Y

0
LXXI

¥o the endo double bond structures.

or

(LXV) 415 Likely to rearrange to the ’cbmm@d:m:miealijy

mora abtable struetura,

OH
LXV
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The method of 1splabion followad, elearly rules out the
actds (LXIX) and (LX),

/

Infearad gpectzral analysls of the compound showed
abzorption band at 3570 em*l ~ 23350 en”l (hrond) due %o
intramolecular hydrogen bm;dmg; batwesn earbonyl and the hydroxyl
group. +he sbrong absorpbion band nt 1866 et Indleatas Lhe _
prasence of oi,(b =13 ﬁum?;;acﬂ carbonyl eystems., This bend would
be expectad in any one of the strueltures Cﬁiﬂ‘-), (LolVI), (LAVIIT),
(LLLL) and (LXZII), bub the second ebeorptlon band would renain
abgent for structures(LXVI), (WAVIL), (LOVIIL), CLXEL), CLXXII).

The free carboxylie carbonyl stretehlng bandhet!m@n 1725 en™ 9\',

1 reained abasab ing the prezent 1.7. analyglq. Though

1700 om™
tma,/a ~ungaturataed - ketonio g;,vsssam 19 ordy poasible for the Lmem
isomeric structure (LIV). the obamrved hydro=en bonding shreteohing
viteatlion may arlae ‘fﬁmza' i:ilxe;s twn adjnrent keotones. Since the
7 €= 0 stratehing sihvation for ths fran kotone ot O - Ae Hag

shifted to the lower energy reglon / 1700 ea™t (W) 7 and

the 3 -unsaturated ketonie stretehing vibration at € - 2

‘remain =t the supacted reglon /1665 e (#)_7F, it is resonabie

that the hydrogan bonding would ariss from the Ketonie omygen
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8t 6‘ - O with hydroxyl group at ¢ = 1.

N The compound absrobed st 236 nm (¢ “3475) miri 201 (€= 116)
in ultraviolet. This indicabes the probsble px nsmow of an
d, [b -ungaturated lKetons eazm a siru’e.ona gysten. m ﬂm pmaann

stTueSuDe (Fige 3 . 1s

o ln. the TR epestrin of zma composmd tha m‘raton @ignai ‘
fue Bo f,haa mebhyl geoup. held an - 10 was o'b%wmti at 1.18 bpm
(3H,8), which indicatas that no doutite bond is sbtochedts the methyl

gém&p..', fo av;«ﬁama?an t*t;m @20«33?{:11@ doubile hond axists in the
| mésent 9:1’5"&&5&‘9.‘ ‘ -Bc'aorﬁ%zﬁ;??;y, tha souble ?m;ﬁr‘l eAn o lmmtaé
between 0w 3 and K 44 the poaa,l.kmn of whmh iz slgo supportod
" hy the fqr?; Hha pmmn m,fma}. sa*fz.mbutsaci 56 € w 3 and € - 4 position
asveaved ab 5,72 pg:za (g, 8) and 6.03. ppra (1H,d) rmpm»im}.y.
The C « 8 mmx,;lranm group of our expectad qtmcm*a ean he
acoounted for from Lhe p“m,on sigzm}. at 2,89 pom (2,0}, ’Z‘h;a
other thres netiylens groups at U » &, € « Gy = 7 anadsuplot
) cmﬁe:-:-e& from Li4) B0 L.op );Ebp:a" (BEY, Tho proton sigmsl dus to

“the ~CH hfalci on' 0wl ’wa'eé ébééwed at 3.8 ﬁlﬂ,rﬁ);

- The nnleculre W@i;‘?hu of the eompound La 1‘{“" | The

procsas:s}.a nRge frammf'ation iq ouﬁ“}_mad in Ghart..ﬁ‘e.
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o I
mfe 196, RI 49
Molecular on peak

/,H |

;\3 i 1
o & @ .
mje 179,RI 40/ - m/e 163,R1 1007 ;‘/@ 135, RI 60
_ N .
v
| -
- - © =
Z m/e 107, R1 70] m/e 121, RI 50
m/e 79,R180] =
_ i— OH,~ CH
®
Z i

m/e 51,RI 40
Chart— 5
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Qn wm bmsi:gl [+ 1g ‘cm z.aamre wicawmag, we hevo Mnmfivemr
agsl gned. She sﬁmmum (LY ) to tha compound. 49 we h»am no GLE
faeliivi 8% ir our l&bnm%:aw, m aould nob idensify gy oizher
compaamﬂ pm:amzt in she prodiet.  Howswsr, furbien x,m'b: fa in

prograss in LA Alabamtow 1:0 iden 3’ anci cmpl.abaalv &imacterise

?&hes wagmrmm ion produsts.

. ﬁar}?.oéieri_véﬁive of ‘atswieyaxomxmuea,ﬁ»earbczﬂate (LVITL)
wag 'éonczenséari, gi;i@ i.pW;@gyl bmmirﬂa‘ Ly giva ma*;:ﬂ.nie ;gcﬁngmﬂf'
(L25) az a major ﬁroﬁmt. ﬁydra&inﬂ of %the metylenie
-eampmmd ‘Z;o " the ac':aimmrl ﬁa"é.vattw ii&ﬁfﬂ"} [ De Do 1:35"/ 1 g
Dizemicarbazong darivative m. zn. m.-ﬁ" “sz,!;%.% pocords 195,87
196,8%; *"J.a"?g, 1or. 1780 eH"F 1686 o™ (broad)_f and subge-
quent wiag ologuwre by pa*’“:*amixﬁ Garty iszxﬁfw:ﬁa%a gave the unsabtura.
ted bicyelo Kato sster (LAWIL) £bep. 192.5°/2.3 ma senlcarhozone
der iwni 7@ MeP. 2088, uit.% raoards 2085 « ;2’1}&.&@?;‘ L% 1790 nm"n‘,
1670 on J . Use of ‘iﬂmt_ 1.8 g#qui*mlgnt athaneiiol axica..a aai:‘alybic |
ammmt: ef w-uglmm su!;xmi:w acui yﬁléidaﬁ Rata), - (IaDVIIL)
L RePo 140 /. 5 MGy i.._. 1780 cxm”lj - Beducticn of ti‘m  fatald
Cwith - Mumlntun Iithius Hydride gave ihe Ketal aloobol (LICIN)
Lov, 145 /.5 :mq] aematmmmmn w refluxing with Mol « MR
gava the uns*;:‘i: rated Kato ﬂlrmhol CEBEEY £ hape 136%/.5 mm. s 284

mnit"aahmymya_ azZone uerimtive R Do 152"5 i.r 3.::2'} ozz"l

3430 cm"i— % ad), 1870 nm"l 7 Treatoent of a&mlim hydsogen

paroxlie gava e-mxy-l:é‘ﬁo»i&"».cmm}, {LEXLZL) [ Ta Pe ?20’ L1ave 3420 OEE.':L
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3340 em™t (hroad), 1720 o™, Omremul treatment with
%esii stilled paprs - toluens . vauip!wzwl ghloride in pyridine st oPo
gave a::ao-qr..fiato..‘i,osyl'me.z.wfII) L pany nags, 1.7, (erude):
1715 en™t 7. o

The compmm& was trented with sodium hydroxtde at o2
for three hours gave e nixture of pm*ium«s from which could be

iﬂlabmu a wviscous Liguld (b, p 135%7.5 mw) (L0LRIT).

CO0C,H c00C.H
COOCZHS dﬂs /<f50
0 | NLz.cx |
1VIIL . LXXV ~ V,I
CH,0H COOCaHB | )
CO0CoHg
COO— 00— B
L LXXTAL LXXVIII LXX\1]

CH,0H CH,0H

0" ?

llﬂ

\\\\\‘\

LXXX) '
" | T-XXXI / LXRKH- LV

LXXXI1T
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T&m com%tmd winietx was iﬁ@lﬂtad mm:r have any one of
tha fonowmz gYructures’ u,mm), cmccz:m, mmm), w:m),
cwzxv*;, (z.x,mr:t:), m:zwux), cumm) | '

© o LXXXmL o LXXXIV B -
Cemp, DERRXUL e CHy °
. \ - ‘.- . . //,/I
5 CooH g A OH
- LXxXXVI - LXXXVID © LXXXVII

‘A brge may atteek any or all of the indlested positions’

simulzonzoudly or diseretely depending upon the slze, concenten.
gmn and othar rgmci;ion e faxiditiona.v‘

@~ -~ = >CHp0Ts _- D
. : O

“Attack of the baee. on. (2) and (3) positions will result
in the formation of the trihydraxy cempound !(E.«C{X-III} by (&)
opening of the expoxide ring (b) nucleophilic dfsplacement of the
Losyloxy group. :&ﬁt&ck on' pbaiticm (1) w1y ;genemf:é a carbanion
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1

&g shown below:

- The carbanion uay athack position {3) to give Srieyolie

compound (LXXXIV), The fomahion of such eyelopropane ring hng

been fapoyaad.al

On the other hend Lhe abback of the carbanion on

position 2) may release the alkoxide ion which may trigger

CH,OTs

The rupture of the gentral bond snd conseguesnt elimination of the

tosyiloxy group bo yleld (LIGUETD),
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CH, | CHa
o) 0
0 0
LXXXIX C. XC

The ez double bond nay rearrsnge to endo douwkle bonded
abructure (IC):, '

The eyelopropane ring of the shove compounds may open
up to give the aelde (LELLXVIY or (LAXXVIL)

CH, _ CH, ,CO0H
COOH 5
LXXXVI LXXXVII

attrek of the bage on position (£) nay talte & differant

course. The allta.}:icﬁa" reloaged ney trigper %he Eschenmozer o

CH,0Ts

Wharton - torey Tragmentabion to give (LXXXIL) which may resrrangs
double o ) ,
bo the endobond shructures (LIKAVILI)} or (XCI).

CH,

or
oH T mon “nox
0 n oH

N
\\\\\

LXXXI1I LXXX VIl XCI



44

- Plig-method of fgolation followady olearly rules ouf the
acids (‘;E&EWI) and: (E&-‘{}?E‘E'J’II‘?}'.

Inrmmca «peaetml malysls of e cmpmmd atmwui
absorption band at 3460 ~ 360 ew™ due to the pragenne of
hyearoxyl SPOUD. é‘be ats anﬁ' ahaorphion band at 1700 o™t indimi:a'a
‘the pzwsmmes of cfwb»:myl «system. The ;t.x‘. band elearly mitles out
the sﬁmetu""’* aﬁxwzh). - R

\
Phe coupound abserbed st 22 mm (¢ 117 ) Sn ultraviolot

This indicatedShe probable prosmee of o Kebone systean in the
pragent strugture (Fig, 19 J.

In the PMR speetrum of this compownd, Lhe proton nignil
que tn the methylene group hAdld ok € - 2 was cbeerved ab 4.% s o]

(28,4), vhich indleabes the prasence of ameyolio double bond.

10 cH,
4 3
5 9 .2 0
6 8 1
J OH

Zhe pz-ctrm ‘:ﬂ.‘,ma}, ot 2,85 pnm Caﬂ 2ddy .78 pien (98,4} snd 2.32 pn
(2H,3) aze probebly due 5o € = 3, € = 4 and € - 7 nethylene group
r@upecmiwly. “he dﬁhm’ twe aethylone groupe at 0w 8, C w g

quaeﬁmplm centered fmm 1.5 to 1.8 ppm (4H), The proton signal



o :m./e,%a'a'-s RI- 3%
/" Molecular ion ‘peak -

0 A AR
. m/jé"ms.,m_ 407" mfe 137,R1100] . mfe 111,R1 507 |
~CHg= G,
R

IC'H';,Z::'GH—-:GQ-‘. s :Ha._ CH?_ .

| mesSRI] - mfegs,Rrdof

o 'Cilfi';ar’.’r;_'—‘.e o
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due to the ...1:32“1 held on ¥ - 1 was obperved ab 3.9 ppn (I, 40,

The molecular welght of the compound iz 18%, The

.{Dmbable nags frageentation is ma{.l’mwd 1n Chertt,

tn the baris of the absve avidenaes, we have tentatively
aawign@d She stmc‘-mm {LKIT) So tma ecmpounds’ A8 wa have no
m facilitﬂ aa in our labozstory, we could not identify any obher
cmapeund prasent in the produch, Howavery furthse work 4s in
pmgm.ss in our Laboratory to identify and coaplabely charaoteri se

the fragnaatation produets.
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. The melting and bodling polnts nre ump:f?mmf:egi;_ The

solvant ertracts ware dried over snhydrous sodium il phate,

ALunina vaed fon chmmf:o;gmpmc ndgorntion was H,t f%dmf‘ck :S'e.minhm
oxlde stapdardlzed for chromatopraphy accarding to Bmé!'{menn.
Infrared and PHE spectra were recorded on Beckannn - 20 T
apectrophotonster and varlanlcn EL.390 90 NMhz spaetronehoer

raspastively. The symbol 3, M and ¥ ropwesent the skrong,

|, medium and wezlt band roeapectively in IR absorption,

: 31;&:‘;71 Gyclohexémneuz-f:armmlate (LVIII).

A golubion of sodium ethoxilde was prepezed hy the

cautioug addiition of eléaﬁ godiun €23 g, -1 g nole) to anhydeons

| ethanol (200 ul) and coolad to 0°C In an lce salt bath. 4

mixture of rodigtilied eyelohaxanonae (S8 g, 1 mole) and diethyl
oxalnte (146 g, 1 mole) wis then added in ona lot and after
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thorough mizing left overnight in an dee bath., = %he following
day tha resotion mizture was diiuted, meldified with 10 (H)
Sulphurie séid snd extracted with ether, The extrsct wae washed

until neutral, dried and the solvent was removed.

. To tha ms&ﬁi@ soft glasg powder waz added and hented
At in sm oil 15@;11: at abmw 18008, sm*i ':m tore earhon monoxide |
\ Nevawza'i. = ’f"h@ rosi ﬂue on distiliation gave et%a;l eyelohexanonc.
"Vﬁ.carbax:rl'zt@ (180 g} b.z:. 110/10 ‘i '

iﬁth}l—-ﬁ’-—iaﬂnamhuﬁ*ﬂ }-cyeloh@ml-.mw- f-ﬂax-bam %‘m (BM}

oW tade e e

A Bietr:f}. mimmmn-@-one zam'f'm_wﬁ* r&za ymps?mé Sron -
webhyl f!.cd:?.c‘!e e::m 2l ) and ﬂiea.imﬂ&mmnba*mmne (17 8y Ow TI.@,! E&olfn)
- waas covered with mlh:rfirmm benzane (100 ml.). HBthyla
_ia»:gfc}.omexmmm- a-zuﬁ@!’b{)m&?;@ (17 g3 0.1 mole) vas added in one lob
 followed by dropulse adiition of sodinz ethozide in ethanol
prepared fron sadbws ti?.-.’.l?o..g; Dl g. atom} and anhiydrous © hanol,
(40 ml) with coniimious cooling and etirring.  Afber the -
ééictimm, the raetion mi*gimv—-é a8 ﬁ‘c rred for an a»ﬂéz%?;&qna}; hour
and left overndght.,  The following dm Ty the reaction mixture
wag mx’f&ui;ed far an 'lzmw,_ coolad and diluted, : Tha !aenzma leyey
WS 3:3;::&;*@:5& and Lhe »a’,qgém!s laysr exsracted onee wi’l".t;a @ﬁﬁ@zﬂ; -
The ecﬂtzﬁ.mcﬁ axtracts szém washedy drted and cone entrated,

Diatillation of the Aﬁ@@ilﬁi}.ﬁ gga\r&eﬁi:ﬂ-?:!.-{ﬁ%axo;b;&tyl },.,(ggrcl@he:;gm.
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-l-ene-w.mrmx.rlam (:ue g), b.p. 1&301")-{3 Ry It wag used meh

'as in tiﬁe aex‘& fs‘f'aﬁ.

20.Canboothibiy Af""‘g

' woetaletapne (1K)

To a solution of aoaiml ethoxide in ebimnel /[ prepared
from ”‘sodiximla 1 23 O 3;‘35 2o Atok mﬁd mmffdmus athanol (160 m1)/
was added mdea an aﬁmosk‘-‘mm of 11 tro; gen othle?e{ 3 woroinbyl Ju
eyelohexine. l-onesTeeasboxrlate i"‘% g3 0,104 mole) and the reaction
pizture lé:%‘%:,a% roon temperatuse Tor 2 hra. :mfi Shan za&idi%.‘iasa with
gleeisl acatic meid,  Sodlum acebabe was riltered off and aleohol
”moved under raduced prosmiic,. | Tha rasldie wasz Spkon up in
hanzemea, washed with hv-im, saturated sodium bilearbonnte srslutzon
and brine, dried and the «qalmmt 41 abilled o, The rms;ﬂ;&ue on
ri;la‘tillamgn gave. 1N-Carboebhoxy- A _1!?

-'Oﬁﬁﬁlor.\-ﬂne . C 1? gj _hn }?.
.138%/2 . .

I.ie (L4quie) £in nm‘lj'

2920 (8), 2840 (), 1720 (=), 1670 (e}, 163 (a),
1450 (s), 1370(H), 1350 (), R340 (1), 1325 (W),
300 €M), 1360 (s}, 1220 (=), 1190 (s}, Ly (M),
1180 (H)y 1240 (W), 1095 (o), 1060 (M), Inan (M),

020 (1), 980 (W), 950 (M), 9an (W1, 0B (W), 8en (1D,
‘%0 (), 835 (W), 78D (W), 760 0. (Fiz. ) '
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. - ‘Tha Qa%alnmm@hﬁnylh,ﬂﬂrazone praparsd in the umad way
c“,fatallﬂ.sﬁa as cx'im%n plm.ras from tathﬁ. ma.,am.awmol By Pe 11‘?"{'
llizez-atu;em rocards 117.118°0),

el. Caled, for  OyollpnOpH, ¢ €O = 86,718, 1 = 8,474,
| B o= 13,938,
 Found . €= 56.70%, H = .48, ¥ = 13.99%,

Semicarbazone proparad in the wsual way on ervetallisa.
tion from @timnol nelted at ?OB"G (1% ﬁ."? rocords 18628870,
anAl. Celod, for clé,“lm%ws 3 € = 60,218, H = 7.62%,
| . R W= 5,064,
Found  CO'= 60,208, H = 2,506, § = 5,045,

10-iydroxymothyl- AY® w0tnleBuone {AXIIT)

wag Pafluxed with athane qlol €('?.5 e Da 12 moled, | Rara-tolumne
sulphonie nedd (5 mg) and ey benzene (M nl) naing a vater
separator wmtil no m{am yrtor é;sa;:mmt;ad, | The reastion mixturo
wsas?,coo}.@si,,_ wa ghed wié_h aa‘qus'zzt«aﬁl godlnm blesrbonste solubtion and
brine, dried and concentrated, . Distillation of the residue
afforded the eululfane Ketml of lﬂ.mrbeeﬁhox}f- Alﬂg =05 Reone '
c"s:.xzuzs% Be) bep. 23259 may
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"*hea ahore Kfax;al (a.‘? ;g} wvas hydrolysed }w rofluzing with
65,5 meﬁhaﬂol (60 mL) containing cone. hydrochlorse aeid (4 mI) for
43. Rour. The pradueh mw iwo?.mteacﬁ by ebher. . !‘m ether extrast
was mmhwd with beinay sammaﬁeﬁ gsodiun h:!.om’hmmte solubion and
wvater, drled and eoncentrabed,  The residus on Bstarlablon zave
10.hydroxymetiyle. A 3‘"@ fv*;&l-.m..am (f;;{IIEI) he ga. 1538-0{:3.6 1,
_E.ﬂ. \E'i(mid) L in cm"lJ :

3420 N‘S&Sﬂ ﬁbmad}, oRAN '('s), 6865 (8), 1470 (i),
1455 (3), 130 (H)y 1340 (), 2310 (9, 1240 (1),
1210 (W)y 1370 (W)y 1140 f:&), 1080 (s), m.aa (m),
900 c:m), 970 (M), 040 (H), 910 (W), 870 (M), asra o,
g0 (M), 790 (1), 740 (W), €80 (M. (P, 1.

"It formed a 2c4~diniﬁﬁéphmylhydrazom. whieh on erysta.
1lisation from athanol had m.p. 166°C, |

(m's;jol) in um‘*l]

3300 (8), 3100 (W), 1610 (s}, 1500 (s), 1540 (D),
- 1500 (8)y 1430 M)y 1380 (1), 1360 (M), 1330 (8],
1305 (), 1280 (1), 1260 c.m);, 12185 (i), 11925 (1 f;
1060 (M), 2080 (W), 1040 (), 1015 (9), 08D (W),
020 (1), B8O (), B35 (i), 8 26 (H)y 820.(M), 760 (W),
735 (), 690 €M), (Pig. ). |
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: .ﬁi.m-epaxy.{a.hydmmaﬁhﬁ-a. deralone (ILXIV)

e Lz 7y

- A solms'ion of lctnli;c'i o*»:memhvl- Al"g -om.&)‘.m wen@ (l ? £e
- W01 uﬂ.@) and m:ex,lmuai {50 m}.) was cooled To 0%’ in mn ice. qmli:
babhe mena. mixture of 44 sedium hydroxide (10 nl) and 3ni
nydré zen peroxida (if). én}.) xmé',:gﬂéed mi‘é:h continucug stirving.

Afzer tha adiition, th@ reaehion mi’mma W stip e f‘orv an
adﬂﬁ:mnal ‘hour and ?.e??; for 72 hours in fridge. Hebhanod was
removed on waberbtaih undar roduesd pressure.  The ranldie was
vea;olca,d and diluted with water (30 mile  The aguaoua Layen ekﬁmeted
with benzene. The axtract was washed until neutrel, dried md the
solvent renprad. The gmwy nags on az’ﬁ'st&l?irs&ﬁian from m»i:zrolezm
aethar (60.80), tp;"“?@ the @;;:ozy' ralmhol (u:wr) R.P. 8000,

mm.mmmfwcnjﬁ € = 67.69%;1 = 7,694, ;

. Found © = 67,867 H = 7.68Y%;

I.R, (nujol) ['in am"lj

3480 ca7, 1720 Cs), 1450 (3), AR5 cs>, 1370 (2

1340 (8), 1310 (i), 2280 (8)y 21220 (), 2175 (M),

1140 (s, 1080 (s), In26 (3)y 970 (5), 240 (5), 210 (i),
g0 (i), 370 (1), 860 cf,m, 840 (3)y 790 {8}y 760 (M),
{(Fige Yo

-
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4,;9-@@@.9.1:@mam@my:;mmm LELVIXTY )

4:,n.apmxy»s.hydromaﬁbﬁms.dw:ﬂ.one !;22.0 g:3 was disxsol%d

in a’ase}.u%a pyriﬂinca (-3 ml) mxﬁ aoalead '%:a -."0(2 It was. wmz;wa with
freshly dlgtilled pam-boluene aulphany& cblox‘l.d@ (2,6 g) in abmlute "
‘pymraim (4 ml) =nd Laft a@l@" ﬁ'ez' 72 haurg. The nixtire wne
poured into a slurry of loe, tho guiay whits solid was extrected with
cmbé'éf'am. - Yhe e%mﬁmu Wiig washed wilh lge mlfﬁ waﬁem auvarsl Sinemy
driaed and cmmmtf-a‘wﬂ. The ﬁmsﬁﬂm (3.0 g) was matmnpd ag @ w%:a:i.t‘m -
solid m.xa. a8" G.

IR (mz;m}.} f—m on "1 /

- 2620 {s), 2060 (53, 1780 ¢ 5}, 2580 G0, 160 (6),
IAT0 (H), 1870 (i), 1’3@ (sdy 2290 (W), :mxm (H)y
2265 (W), 1186 (HI, 1270 (8)y 1140 (W), 1120 L),
1080 ‘tf%vs)-, 1030- (4}, 1010 (1), f00 (W), 225 (s),

890 (W3, 430 (i), 880 (M), 210 (M), 760 0D, 680 (M),
670 (. (Fig. ) | .

Action of base on (XWVLII)

To & #&J.u?ian of rﬁ,l"»@?@ﬁ?-@- CoORYLORY sam:hyt..:a.riacamn@
(KLVILII) (1.0 23 0,003, mole) i ¢ «mi;mma& €5 1) 8t 000 wna added
a mebhanolic solution of Sodium hydvoxide (.6 g in 4 ml nob hanol )
in onw lo% and LoTt ab 07C fov 3 U T, "h@ rasction mixiure wme
dilubed wish brine, @xﬁs’-éema with ebier, waghed well with brine

and finally with watery dried mnﬁ fihe @ﬁhm‘ WRY c?istilz.@ri aff, The
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viseouse 1lquid on dlstillation gave (LX) b.o, 148°%/1 mn.

Lo, (iquid) £ tn ew™ 7,

3670 ~ 3360 (broad)y 2920 (s), 2860 (8), 1760 (),
1665 (8)y 1620 (i), 1460 (), 2370 (M), 2367 (M),
,_mem (3), 1200 (u), UssH (m, %5 (@)y 810 (u)y 795 (8),

Pz
1.1& é‘{aﬁ’ §)’ ll‘ﬁ - 1.4;&; (ﬂhﬁ}), !‘B-%“) {?&Iz'?’)' ?-@9
(1), 5.72 (17, s), 8. @1 (:ri ra}. (Flg. 3
liagss we 196

The agusoua péz‘i::mn wAg m‘*ﬁ.d‘if"‘!‘md wvith diilute hydro-
ohlaric seid (1#l) and exts sw;acﬂ with eblorofom, wmshad until
. neutrel, dodod mﬂ,camanﬁmﬁeﬁ. - Tha gum.r mags witleh #d nob
,ss@lid:;fy ag noty pxm.mad.‘i . | o

| Bthyl-Suproparayleeyelohoxone leohewtecarboxylate (LX)

To sodio-derivative. of @ﬁ‘Mw'}mlohm:anfmm-?«@axfbom&tfa ,
. pr epamd :m the usual way fram’ emyl«c;c' ohamnmmu?mwmw}.m.e
»‘.(51 Ge D3 mom.} AR sodium «eﬂ%;_a_ﬁ 7.5 g3 Ne33 nole) in anhyd=ous



55

benzene (200 nl), was added dropulse Pl‘Oia&!P‘f?.{l,Eroﬁid@ (30.27 g3
0.33 mole) with cooling and atirring. The nizbture wam refiuzed
on & stean bash for 5 hours, cooled, washed well with waker and
éazimantm%ad. '*"hca ragidie on Alsbillation ghve amayl-.ﬁnﬁm_pargyl-

. cyelahsaxan-:!pmw.‘aamrbmmate {88 g) Be e 136"/@ Tt

Benie a:-bazoms pma&. ea:i iw aadium seotate nebhod on

28
erygtaimsgabian froa &qu@mw eﬁhmwz. mel bad mocum. records
162,7 - 153,5%,

| ka;y:!.- ....m'..f:mz,wmml }‘.c.,raz.nhmxan@-Lona.?»cwbwvmw (LXXVI)

A golution of e'tmylf.m.pmpagmnemmnmm 1—@39..2.
Carboxylade (55; gy D7 mm In 190 ml mebhansl was added
s'im}.',m‘:!.m w&tﬁ shirring o the catalyst preparad ’bpmémnﬁmily
'war;ning; a mizture of red o:z;é;e of meroury ¢l.8 gz), Horontri.
.mmrid@..%mza coaplex 52{3 #ily Srichloro acatie meid and 15 mL
- mathenol. = A slightly aggthamie reietion engued, After the
additlon the rasciion mizbure swas sbirrad ab POOR teaparatuce
. jfm* m af’irﬁiai@zm}. two hours _,anr:%é'.mtufad n o very dlute cold
. sulpmris acld wifc«h ghirring, The produaet maé isolated with
ather, washed with water, ﬂrims-‘mﬂ the solvenh dtghilied off,
fhe reai sﬁim on dhskillation .ggav'ga. anhlefa( 2'#@@’:?@5&&3*'
nyc;lahexamnl-mm-&mmgmwé _(e;s g’.’i. B Do ‘2}35@}1- pers,
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1

LR (majol) Lin e’
2040 {a}y 172 ~ zg;@s e.'mmes;s, 1485 { i¥e 1480 {9),
14RO (), 1400 (:ﬁ), wm (5), 1340 ,w}, 130 (M),

85 (1), 1230 (8), 2185 (g3, 1185 {§), 1140 ~
1125 (1), 1090 (0, 1070 (D), 1080 (W, 1nmn (M),
1010 (), 975 (), 95y (W), 9o (M), 85 (), REn (W,
(Fige . D | | ’

P gemlosrhazone prapared In the veual way hed a erude
melting point 2169, It ould not ba miﬁ.eﬁ due to its insolu-
b1ty (L4575 pocords 196.58°. 195.6¢ 214 .

}.m hyL 2y%,5,647,8 ’r-@mh.rd"*oindme-mamwa-Grzﬂ:sezﬁ.'hta,» { BRI

Potassium (11.0 g3 0.232 g gbon) was Al osolved in 480 nl
tertiazry bulyl alcebol by hesbing under roflux, Whoen tthe solubtion
had esoled to rool tenperabure, ohhyle2.(2'-oxeprooyl)-crelohexan.
leone-2-Carboxylabe (66 g3 0.243 mole) was added in one Lot. A
nild exothernle ronetion engysd. Aftor gtanding Tor 25 minubes
at roon temparature the resction mizbure waa poured info 450
jen.watsr and 24 al. of conn, hydreehlorie acld was ¥apldyadded,
“he producd vas 1 solated afber saburntion with sodlum ehloride with.
athor, driedy and the solvent Alatilled off.  The residue on
distillation gave abhyl 244,8,64,7,8 hexahydroindong.feongef-
Garboxylate (IIXVILY (20 g) bep. 132.59/2.8 me.
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L, (et Lon o7

2020 {s)y w40 'e‘;ﬁ;' 7 (s), 167 ééfr.‘
1530 (a), 1\:&"‘ ta,, wm (1), 1350 LM), utm 5
1300 (H), 1260 (a), 240 (8), 1220 ('a}p 1190 (’*13,
4160 T, 2095 (), 1960 (M), 1640 (). 10m0 (),
95 (i), 8 2@y (W), W6 (W), 860 (as:), 835 ﬁé}, 780 (W),
780 (i), 680 (W), (Pig. 162 ' '

1

Senicarbazong pﬁapamd m the ugual wa*r o orygbelli.

aa*“i;m f’mm ethannl mamwd %@c(&ﬁ.ﬁ 28 mmrds P’}‘?.a - 2.8 .

| ?‘ﬂ&}.- Galc de f{}? Glaﬂqgﬁsha ¢ = 53 EZES’;g He= ’-Mf;
| = 15,853 |
Found O = 58.84d # = 7,150 ¥ = 16,835

h*b:ﬁ.ane mm. of a‘tzyammymr:fray}. 3,4, 595,'? 8 heexah"fdwindmo.z.,
ong (uxxm -

4 mixhurca of ethyl 244,5,6,7,8 hezahydrot Endene.Suons.
fa..cax-hemai:e { A5 g3 Oa1 moledy athane diol (8,15 g3 0.13 nole),
%ﬁol‘umg sutphonle seld (50 mE) and dry benzene (400 ml) vas
refluzed using & water separator for three hours after which time
there was no gzoz'a- wator geparatods ‘ﬁf;@lrmmmm mlzhure wag
"""{6?-9“’5 waghed with satusated sodg.ﬁm blearbonats selution nnd

waser, and concentrated. The roegidue on digtillation gave 22 p,
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0; ei;hyleme kobal of 24 ',?,8 hamh,;dmimﬂene.a-one.sagarboxyl ate
(mun) Bade 1409/, wm, |

(Mqum) .L""’ 1) c'ﬂ"'”;j

2920 (s), 1720 (5), ..e.m m), 1450 (), 1370 (M),
:W) )y 220 (), 2930 (), Fiz. ). |

H

Zhe solmi@n cw" Hh m‘bﬂ'&'ﬁ Kelisl in anbydeous sther

j(lf)O ml) was added dropwlae with stirring %o a solutlon of Lithkum
alvainian hydride (3,66 g) in amtfxyrﬂmug sther (200 mil. | After the
mdd%lon, the nixture was gendly rafluxed for 12 %muz-s. Xosus of
the hydeide was decomponed by eax atul aadition of water (2 mL) %o
the woll coa..e'i rrachlon mxwﬂe and the complex was deconposed hy
mf&@&?%ﬁﬁd godius gul phatie ezfﬁ ution, Ethew Iit:aym- 'xms; sopnrated,
driad and concentrated, Yhe maﬁ«iué on #atillation gave ethyl ene |
Ketel of 8-hydroxmebhyl ;a,-«:»,:a,s,*z,a heznhydroindene~2.one. Cmexx |

o (1& 2y Bebe 145/0.5 mem.

As.li‘iyx’iroma byl \4,4,&;6,? ’% he::ﬂahfdmlnﬂmg-"}..me (*"”'

A solubtlon of the eshylene Ketal of B.hydroxy methyl
2949 546,748 hovahydroindene-Z-ons (6 g) in nethanol (39 nl) wms
" wamed with 8§ hydz'mhwr*&e aeid at &% for one oty whrin Lhe

twbid remtion mi x'fsure bec e c,&ear, Jha noating w&s ‘shopped :md
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the ':t'jeac%‘ic';a mixsum: wag cocled, Jlubed mt;&é ﬁﬁm, 'exbmaﬁétﬂ ~
with ether and tha axhrach mama woll with émim and nénréemmtm?.
m%ulanic«n of the z!maici*m 5%2337@0&@?:&9‘1 3,&,5 &:,?,&" hramhy&m-

| ﬂ;ndane.-?»cne (2,5 ) (LOEK) bupe 236Y/0.5 m,

Y., (Eiquitﬂ) [’m @,ﬂ»l Ja,,

'36530~ 3@% (bmaé), gmn (s), m'm (3)y '.lfi 10 (M),
1440 (2), 0 (W), 2290 (W), 2123 (W), 1180 m,
2360 (1), 1080~ 055 (M), 1086 (H), 940 (M), 840 (D,

B0 G0y 78 (. (Flg- o X | |
D44 ﬁinﬁ;wogimzm‘ hydmmne prmpaﬁe& by emlpimrie aelid méﬁ!at:ei on
orymanmaﬁmn ix-ma mlute ei,n-mol. gwmara’?}m‘! a3 rod orv‘sﬁals s Do
'152‘3“6. o

nnl, Galed. fmf&am%xa&% : 0= 55,658,
0= q.,,;sa,z 5 wm. ,3%'6

Found ¢ = 55,674 3 H= 4. oué d ¥ = .z.a.:z'ué'.

a 'x.iz. (sm;}ol) Ln ma"lﬂ/ '

3350 (8}, 3100 am, 2020 {s), 2860 €s}, WBin (s,
21885 {8y 15H) &1’1}, 1800 (M), 480 (M), 243 (W)
1410 (W), 1380 (.M}, 130 (M), 1340 (8), 1810 (s),
AR75 (M), 1280 (D, 1190 (W), W (6, 1085 (),

3040 {H3, 920 mx, 83D (MY,  (Fig. Y
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3y DmBPOEF=Be wgramm%iﬁy},-z—hyéiﬁbmdme - TRXAT)

' To a anlutien m B-Ifxyr‘lmxy nethyl ,4;,5,(‘,7,3
hy&oindmena-ana {1. 66 gg 001 mole) in mothanol (50 aal) canled to

0 cwas 'addcad a, mixture 4(131) Sodtun laydmﬁd@ {10 =) tmd Stvd“ox’m
£ mmﬁ@a (10 m’l} in onhe Lot wﬂ.ﬁh continuous sﬁtrﬂimg. After the
adrAtian *&;'m rasetion mixﬁu% wAs ghirred for an ad%ﬁimal hour
and Loy i" fm '? me's in fmdge. Hsthanol waq resoved on water
‘bath undes radaeead pPressure. ”he rrasmm wag cooled and dilute&

_A ;szi%h wategzﬂ {60'mL)e Tha aqaefma Layer wag extrneted xfitta benzene,
Qiam!i um;il‘m ubral deied and the solvent @ shillied off. The -
gmy masa wasg ewa&mlmed fx-om pe‘anetner (60.80) to nive the
apoxy aleohol amm m.p. '?%2“2. '

ﬁnalq C-'J.lc fiu 3:01‘ "J.()Hlﬂzo? 3 1? = 65.93/@3 H = 7,39»3 .

i"”mzmd © = 85,008 3 - H= 7,680

L., (i‘mjol) L"’m et 7

3480 ~ 3330 (broad), 2080 (&), 9240 (8), 17 (s),
1470 {22, 2480 (s}, 2410 (0, 13m0 (M), 1200 (M),
1240 (M), 1210 (), 2190 (D, 240 (M), 1080 ~
1080 (brosd), 0dn (M), 010 (¥), 970 (W), 85 (M},

om0 (D, (Ftg. ). o
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3 S-0poxy-G-tosyloxymet yl-Suhydroindone (VL)

Zo a sﬁiutian af epozy aleobol (LWILLD) (3% gy 0,09
nole) in absolute pyridine QS'&l} eooled ﬁovnlﬁﬁcw&s added &
solutlon of freshly distiilsd parn.toluene  sulplionyl chilobride
(4.5 g3 0.21 nolel in abanlute pyridine (5 ml) in one Lot and
1m£ﬁ at 0:Cor 48 hours. The resebion mizbure was poured inko
slwrry qf ic@ and sxtracted with chlorpform. The axbract wag
washed conmscutivaly with wntes, deied and concentrrted. The
erude gumnsy tosylate (4.5 g) which 4id not selidify on hiturstion,

wag uzed ag sueh in subsemuent sbeps,

IR, (gummy mase) Lin em™t 7 s

2020 ~ 284N {hrma&)g 2670 (W), 1718 (3), 1660 (M),
w820 (W), 150 (8), 2470 (3), 1440 (=), 1420 (s),
1390 (W), 1370 mr, 1385 {s), 1280 (), 12680 (W),
1240 (M), 1208 £‘?i), 1180 (8), 1160 €9), 113 ¢ u?),
110, \’.3%!5 s 1020 (’i‘i)g 20 (M), 1010 (M), 920 (s), ¢

910 ~ £00 (broad), 880 fs), M40 (1), 830 (0,
1n {{), 780 (@), 700 (a). {Fﬁ.g, Yo

Aetion of base on (LIIT)

Zo g solubion of 3,9-epoxy-B.tosyloxymothyl-2.
hydroindone (WWIL) .92 g3 m.ﬂﬁa molg) in methonol (4 ml) at o%

wvas addied a mwﬁianolic %ﬂlﬂtlﬁﬂ Qf gsodlum hydroxide 0.5 g in rl,
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methanol) in one Lot snd Leoft at 09C for 3 murs. The m&eismxi
mixture waa d..lumd witih hrm@, aztragted wﬂah ettmz', wasghed wel’.t.
with brine and finslly wish wa?ar, drind and thy solvent & a&ﬁlled
off,  The viscous Liquid on &sﬁﬁlamm Eave (L?DIXI:E) Ye Pu
4@?/1@;. S

I;..;{‘R. (Liquid) L in -om“’lj

(B0 - 330 (brond), 1720 {s), 1605 (10, 230 D),
:mzsn (*1), 1370 (8)y 1230 (D), 1230 ()q 2375 (a),
1090 (m)y 1040 = W15 (broad), 980 0D, 900 (0
840 (1), 810 (s). (FLa. ).

PHY s | . g _ ,
- 2 1-5 L g 3-9 {&H Q)' ?nf:’ﬁ C HQ d), 3.55 CQH d}, e 3"'3 (ﬂﬁ, "1} 3
3.99 (1H,d),. Q.bﬁ G@H?db. Fig. ),

 Massy mwfe 182

Tha agueous p‘gééi«m wmﬁ heidifiad wilth Adilute hydr o
ciloric acld (1s1) mnd extracted with eliloroforn, washed until
nai;trml,,_ dried and coneantrated, Tho guamy mass which 444 not
301141fy could not be purified, |
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MASS SPECTRUM @ (3 TO 4)
SAMPLE :AM/FR/5-3,DR.A.K .BHOSH M. U. UNWERSITY
NQTE ¢ 4TH.AUS. 82
BASE PEEK : M/E  153.9 INT 445.8

%

16@@__’ | | . 15.89
= | %19.0
> ] u
’-—« —
H -
v
_ é . .
—t =
% o N e B B M R Raaaa da L e e e L 2.292
50 | 100 150 200 nE
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1088 _ - ' . 1315.20
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> 7] B
ﬁ.-.. —
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(é) ] -
L)
w .
z N

258 308 350 4@@(,1,,.
Mass spectrum of LXV
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MASS SPEGTRUN : (4 TO 5
- SAMPLE : HN/FR/LIQ 1,DR. ﬁ K. GHDSH,N W. UNIUERSITY
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(&3]

PO I OO I O O O |
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BASE.PEAK : M/E  137.0 INT. 1304
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. _ . “g; :: . L, . 1] [ -/B.QW

S . Q0
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