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SrHoPs s

The thesis emtitled "Studies i Alicyclic Sysﬁems":
émhodies the regults of ﬁheQEnwesﬁigaﬁions.carried out bé‘the
author‘during the perio& Hareh 31, 1981 through Kemeh 350, 1935
irr the Organic Chemical Laboratories of the Uniﬁersity of,
Horth Bengel. The-?hesis is divided into ﬁhree'pértef' in
the firet part cve deseribed .some experiments on the action

of bases or gome bieyelicepoxyketotosylatesy im the second

'™

part arve degeribed the preparation and some reechions of
.o 1 i . P iy L

1,2=bis(2*=oxocyclohexyl)ethane and in the third part the

preparation of some polyesters based on p~hydroxybenzoic

aeld with terminal mesogenic wnits and g central spacer.

Bicyelic ¥ ~hydroxytosylates ane, known to undergo,

fragmentation to give lorge rings.  The gtudy of these |




ecurezwﬁecq X » ﬁmno:’;:;}:e*tmae have been

that & systen Incorpereting both the

present sone interest

thege posaibilitieg, we synthesized 1

*

and “studied tha action of bases on theme 2 t;mm,a he

regults ave discuaged

In. an atiemnpt

1 in the nalw body

to prepave the

Favorgkil cewrmxg,ement. It wam fell

. 3 I I
wdilP DOSHLOLLLLLS

»s:‘. . In oxder bo study

.,m"ucvwal featnres

wouLld

he coupounds (i) to (iii)

1}}‘"" "Ul‘(l’ [ -;- SJ"{.’

(1ii)

spiro~octanone (iv) by

condenqmg c«rolohexmnone "fi"‘l“ dibromocthare, the hitherto

wiknowmy 1, 2=bio(e?

Some reactiong of the ccmzmund heve 1

in Pary IT of the the

xocyel ohc:x::;:.) ethmr

LY
Sile

e {v) wag obtained.

Deen described in detail



(iii)

compoundsg which n’g exhibit *bharmo'trom. Preparation of
thig type of eom’goumls is mostly def'c:vbcd in patent lx&;erature.

The methodg degoribed are a:oerna‘twe A8 uhods,

During the rev:.fez.on of the thegls some gtructureg
originally pz?opo sed by uc' m%ib-een veviged In the light of
soe oo:'ar“:auloq mede by f*‘ro:‘ Pelayo Caups of bthe University

lcmz:. Spain. Th -auf‘uhoz_,c wlgheg o acknowledge her -

deep getnge of ag;p::-‘eci.atlon and thanks o Prof Campse
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INTRODUCTION



The classlcal unity of the terpene group of compounds
ag chown by their simple ggogpositibn (Limited to three
organogenic elements, carhon.'hydrogen and oxygen) together
with their structural diversity and uvbiquity of ocecurence
has made terpenes one of the most explored group of com= |
poundss In spite of the long history of these compounds,
the field is far from exhsugted and remains o rich source

of new findings and fresh Inspiratiorns

of ﬁhg large aumber of tevpenoid na%urai.prodﬁcts
known today, the sesquiterpenes represent: the largest single
class consigting of diverse structural types; the perverse
nature of whose ring syghems heg been taxing the talentg
and investigative skills of organic chemists since the very

beginning of modern organic chenlsbry.

The digcovery in nature of polyethenoid mono~ and
bicarboeyelic sesquiterpenes--derived from cyclononane to
cycloundecane (Chert I) came ag o greabt surprise since

.earlier large carboeyelic compounds found in nature were
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macrocyclic fragrant ketones like Civetone (1) and

Muscone (2)e

(CHy)q
>’O CH),, =0
(CH) 5

(1) (@

These rin{, systerﬁg {cyclononane to cycloundecans)
were extremely difficult to synthesize and it was emvlier
thought that compounds of this type were products of human
-éhough“c and endeavour. The srbmcmmai elucidation of these
compounds by elassieal chenlicel :and moderﬁ ins‘aru;nen”cal
methods is definitely an schievement on the part of an
6rganic chemiste The symhesiﬂ of theése systens by clasg-
lcal methody poses certain difficulties and new nethods were
devgé_sed’ and are belng devised continvously reflecting the

great interest in these systems.

It is approprigte at this juncture to review the
thermodynanics of ring formabtion reactlonsg in general %o
appreciate the reagons of the difficult. sccesglbility of

these ring systems.

Ezxge of ring formztion may be dlscugsed under two



headss (i)'as:a~function of ring size and (i1) as a function

of the nature and degree of gubstitubion of the ring atoms.

Dage of ring fdrmation is not synonymous with ring
stabilityy however, activation enerngy for ring closure
might re;lect the abability of the fl. g formed to some
extent,, thouzh other Factors eniter. The most imporiant
of thege involves the probabi lltj of heving the ends of the
ring forming chaxﬂ'approach each others This probability
decreages s the ring size. increases and reflects itself
in an unfavourable activation entropy for the formation of
mediwm and large ringsf The overall\ease‘of ring ciosure
thug may bde derivéd from %wﬁ factors; &« monotohnousg de=-
creﬂse in the ease of having the ends of the ring neet and
a gtrein factor ﬁhmch hacomes more Favourable to closure
as the »ing gize 1ncreases~from three to gix-membered, then
legg favowrable agsin zs it incresses further upto nine~
nmenberad, then more favourable for larger ringéu In the
overall‘reault, enge of ring formation ig relatively high
for three=membered ring s,(hecause;of the high probability
factor, three atoms are necesserily in the ontlmum position
for ring format+on). It drops sharle for the four-nembered
rings (if four atoms are arranged ih-the moét stable con=~
formatioh,lés in anti-butane, they ecannot form & ring: the
begt conformation for the ring formetion is the very unfavour-

able ecclipsed conformation)s Tor the five-membered rings
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there is o sharpvrise-ﬁecause of %ﬁe’consiﬁerable reduction
in the straln facﬁor. The eave of formailon of & gix=
membered ring ig less uhan for & fiva-membered one because
the sllghﬁ imn*ovement 1nathe straln faetor is outwalghed
hy a aeterioratvon xn tne dlutance *actor There is o
sharper drop for the ueﬂenrmaﬁbered ring. (both girain and
:dis%anca faeto <1 become Wbrﬂe) and even & @harpef drop for |
elght-nombered c%ng,(whare non—classmcal wtraln gevs in).
A“ter that, the Llsthrce ‘chtor has become aboubt constant
and the eage of ibrm;nﬂ 1arger rings reflec%s ‘the gtrain
'fao%or: low ease of rlng fornatlan ibr 9 and 10 membered

: ringa (hecauve of nQn“01ﬁnu1031 s%rain) 1mpro"1ng for 11
and’ le.mgmbg red »ings, and lgvelliqgcff for still larger

- eycied.

' Thé éaﬁier.closure*of'%hé§a~membered rings as»ceﬁpareé
with Tour meMbgfed»aneg‘is wel;.illustrated-hyftheAready :
formation of-epaxi&eslfromfi;zahalbhyﬁrins in contrast to
the ke difficulty in'preﬁarihg ﬁbimethylEne oxides from -
l,B—halohydrinéé Yot the epqxides, once formed, are much
mpre-easilylopened than the itrimethylene oxides,; reflecting
- the_%@éae%'stability Qf.the-thraehmembered ring. The |
eviergetic situatioﬁ:is aummarized in Fige 1. &4 ginilar
sitﬁét;on existe with-régard to the ease of formation and

stebility of Tive and six-membered ringge  The fiveemembered
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I‘il’l{_; is emsler tj:n cloge but is lees stable. A c'léarz-.-cu’s:. ’
illus‘tra*bian of this. m:ate of a‘f‘zaws ig the :eacﬁionl of |
glycerol wwith formaldehyde te e;ive e:v.“cher & five-membere& :
or & sz.x-membered cyel ic ac:e“ba , | TPormation of the five=
mam'bered ring compaund. %hydrowmthyl-l, 3—dz.oxe ane(3) -
:t.s faster, Hod this produch will predominate if the reaction:
- nixbure is worked up ai’“bez* a shom tine. I:fdﬁ’efléri the
forfm'bion of (3} is revers J.hle, anil’ i3 £ the *eact’ion is
allowed to ‘continue. for & Tong pe:ﬁ'.wd. eqmla,brmm of &1}
g the three seta of ayfé,cie»s will be. eairablishec‘(. If the
resetion mix&uz*e :Ls ”mrked up at this po;!.n't. ‘the ms.in

- product is the six-membered 5~’wﬂrox,,r~l S-dimxana (4): the
‘ themedynamwa*lw more s”'a:ble af the two t:yelz.c acetals (3)
and’ (4)« « . Mthough sm«-mamemd acetals are usually more

‘ CCHaOM T :
| QO + 0/\_0 — CHon + HCHO___‘__za, —H—\zlo
. 2 _ T : \ : \_———ZCI—\ZOH
oh - - CHOR
@ o | ®

ﬁ'&:ab:“‘leS'&heﬁﬁ the five membered ones, the oppdsite isg usually

"E:rue of Ire'bal.... | "i‘he reagon for thig is shown in. Fige2s

S

_ ~ Flg-2. :
When bb‘i;h R and RY ave 1arge1~ than hyc‘irogea (as W.’Lll be¢ the



i!-8.a,-
case in a ketgl) an axia“ mtcrac'bion will necesvammy he
generoted in the six—»memnemﬁ ring, c'tminlshing ivs ghabi- -~
1ity below 'Lha‘b oi‘ tha correspondmg five-membered ring.
Thig :'Ls the reason why the zme’cone deriva‘cwes of sugarsg

ate 3,,-2--1;%33;5 rather *bhan l. ;;«-’fa*;a..sc

The dioxolane {3) is said to bs the product of "Kinetic
Control', which means thal 14 i ‘chc product of the féé‘t‘er"
of fhé %xvo,_ veactionds  In coniramt, ”r)he dioxane (4) is sald
Yo be the product of @ *hemoc‘immz.c aan’“rol", me'ming the

product predomi naﬁing a‘c equi" ibriw,

A :nlamed a.bova. i;he formation of rims ‘ ;-ffar than
rsev”en—m mbered ig m"a ec..sy, az’d the prcblem has long been |
& c}mllenge o s,mthe%: ic m barvic chanlsls, efpecially gince
Some va!.uahla namral.y ceclyring pens unes, such ag 1 *vmseone .
contain 1 lorge rings, ane o'f‘ ‘he early methods of synthe=

.mb lorge rings m due ‘o Ruzicka ad conglely in the
byrolysz.ﬂ of the "choriun sal‘c‘sy of dibagic acids to give oy Clm
ketoness (FI,G.,."; ) The nmethod serve s to synthesize §-mem-
uema ringe :z;s we 3.1 ag mne,s :dn?’ 13 mambers' tmc& above (although
'-Lhe vz.elds are low) bu*u *?a:.‘is, 1o.c r.’m{:s of 9 to 12 menberg u
Another me ul’mﬂ, due ‘t:o ul&@l&&., invo:wes m:n closure of |
& dinitrile with vases (Fige 3)s  In order ﬁa obtain gscd;
vields in this method,. it _c; ?ecesvax',f to operate in very

dilute golutions as o aveid Y;L:meax' polymerization of the
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difunctional nitrilasé:-.‘ | Thig so called "dilution prineiple”
was fires recognized and applied b#-mggii‘t and is baged
on the fact that the rate of atr. mtramoleculw ring closure
generall,r c’tapend@ orr Lhe ?wa‘e mv'e*r‘ of vubc*’cv‘ahe ccn-
ce‘ﬁ'bra‘tion, whereas ’the ra‘te of: an: intemolecuﬂ dmera.-
za*t::mn ig prcportional 1:0 -z:he bquare o*‘ 'the cancentz-a*cio n
of the subsabrate. mex'foz'a, de creawmg, subsw‘;rate concen=
"cratio*x de creasze:r rsrta of ﬁmerwamoﬂ rmuch mare thad the
‘rata‘ of :x.n:&ramolecular rmg closwrey I{owever-. even with
the use of d:f.lute sclv‘cloas, ‘hhe éz.egler ra.ngﬂcloqum :E'azle
-for ring;s of 9y 10. and 11 member .Ln facii, the rings
- of %;his size were ne't accesaible: ot ecl“t until the digcovery
-o:E’ acylom com‘ie-‘xvanonfas Acylom ﬂynf!:hevwn (reaction of
& die gter with sod fum Eo g*ive ano(whyﬂroayzceﬁone) ig pertie
eularly suitable for -thfe-‘u,mgfth S.f-* o‘f‘ vxedmm rings- ’(E’lt.,_f')j

Tiis éyn‘klhe“sis glven high yieldas for ‘!arge- -as well me medium

:.‘in:;s and las been mmlmd 1:0 four-g’ and flve-memoezied mngs .7
It is not ﬁeeeassz To use h.gh ailubions ff.‘he amazing suce-

oi‘ this method has beem e.«:plamecza as bemg; dug to aa-
’ sor;p tion of‘ the functmonal g,zroups 6L the. c‘z&eaﬁer on the s
face of aoc!:t.um. Which autovna’t:.ceﬂ Yty brings 't:he two emd o:E' ’

“the molecule in clo ge: pr‘bmm‘c.zjo.
Ixs & rasu.:t af the application of the acyloii’x ‘s‘?n-v
—{-,ngls i;e medmm and.- 7""‘{;‘”‘ ringe,- mamf funcilional deris

"Ja.tlves of - 'tnc<‘e rmxw are now readily ava 1iable and have

i
-



=1l
heen ox ue'zsz.ve..y gtudied,

Tt must be cleerly pointed out that the otability of .
o *the :t?mg syc"tems im nod re,._a‘bad to, 'tha ense of rm;, formationy

1w ng gtabi li*by damndw o‘n (n.) -the glze of
the za'mga (ii) "ahe nature. o:t‘ ‘uha z‘mb, md (’ii) the noture.
of various.anb tm*;uems an the rinm

Voot 1 1

- A mmﬁaer of m'f;éz:‘a u’t;'»hu s‘cl'd::.et' correla'bing stability
af ::ing@ wmh s:.ze ane avail'zble. T_he. neaning of“stability™
| in s conrbext is mihdec*a Lr:» a ce:&%aia amount of confusiors
For exanple, orme of r'inc. c Lostwre ha:.z oces sih@n’ally' beeh used
ey e :.ndica«uor Q:E‘ s‘ta}:xilz.’w. ‘Ho*f:evx;«r-i exse of ring c,_bsure&- |
’ | iy o netter off km ulﬁg zmd depandsz g the di:ﬁ‘*“erence in
free cmrg,;\ between the ac:;rcl:;.c starting .ma%er,laﬂ. and th
' traﬁsi’aa.on‘ s’cate- ;:.o“ rinu clasurai‘l i—i: i.""" not z*ecessamly
' rela*t@d o the s*tabili‘cv of \':1 prcduct‘ ﬂ!hermodynmv &
“’babila,w m? rin,gs shoula be measured by ohé Do aition of
eqmilibrmm ;.n a rezcctian S.n v.hz.ch an onexx—ch'a:..n and & c,rcls.c
compound are equz.li"bf(;hea («uch a8 & wdro yac:a.d - 1«cw;one
equ&. ,1b:eiv.m) buk very iitﬁla Moma*tion of thw type is

ayeilabis. - The ‘mOBu informn-t:we studies 50 i’w are thérno=
chenical in natures 'bhey c_ra cencérned mth haa'&s of |
combi s’bion c:i" cycloa*lmma Bm& *bhe dz.ff’erences in enthalpy
betweeon thenls Sej:f@gg;; sueh ??%?53“"39’@*’3’1’55; 5‘:9,; summarized



in Teble-1 belows The heat of combustion peér methylene

Heats of cczsﬁms*’cim of cyclo‘a;ll:anes p@r métiiyl@ne' g:eouga

_‘Hc/n | f'(ii;fﬂ:‘:z}'—-z,ﬁi'{.‘.r'z;"‘ TR JHefn 7 (He/n) <1574

166.6 92 L1 e 10

67495 -55.5:?55 Lo ape '75‘7“.7 ] 03
BT L5 13 1B 0u
G "'e 0. M 34 0w
BB 0w B BTs o
186 e 16 1878 o,
e LA 17 7.2 ~042

v

o @ -3 o M g ow )

in Biley ealm*iec' pe o tmle ei‘ saseous cyc.ma“llmre. diw
vided by the ntmber of m&thylene gmvpu;n. Da’f:a fronm
%ﬁerenaem CGoe g » o

’bz~. v.;z;:i.ue per meé:h;lena oup a.n n—a..hane
group :r.s h:z.gh :m cycloprcp:me. drops 'm & mmmm in
cyclciw*{ane (which has; about 'bha game hea‘ts of am‘ouﬂrwn

- pex ma'&h;flene g:c*oupr as 'an -apenmcha"iﬁ campomd),.f riges o
& mEx hum m welmmnam anﬁ ’ahen drcmv booni e %:e: resch the

nualls.ane vezlue a’%; ahcsm szcloﬁa-tradeame. s
Ve Wm Ao axid H,e. Brovm have elagsified ring.

N ]

. aompmmds into fowr camg,ox‘ms, namaly.‘ " oall rings”
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{shree and four membafed). "common,rinﬁﬂ“ {five, gix and

seven membered),-wmedlum‘rlnps" { eight £0 eleven nemnbered)

and "Large ringst (12 membered and lavzer). lfbfic&h&llj

1°¢mémbered rings were clas ﬂLﬁled w1th the medium rings.

ver Table L znuicaues that their heat of conbm tion

oWe

per methyleneﬂgroup im closer to that‘o* th@ larger rings

than %o thosa of the 8 to ll medbered fing Other vecent
. H

vzdencem a 50 uend %o groun the . nﬂnwoubc“eo ringsvwith the

7

. ~
/

lwbnrﬁg&] | | o B

' Table-I shows *hat and me&ium rlrgs %@ﬁd 0 have
anonalously, high hents of ecﬁbus tion wheréans large rings

u £ ‘ B . | ‘ ) 2
have'harmalﬂ heats of cowbustlcv szmzlaf to:ﬁhose of the

appropriste ECJCllG nalc”usu." Imong the vomﬁon vings,

eyclohexanc h g8 "o m&l" heab of combuqtion but that of
,;alonert ne. and of c clohavuawe e ﬂcm“WQat enhanced.

A

The high heat of comaumtmo cof small rings ig aporo-

Drxauely accoanﬁed for by +the baeyar strain %heory.14 Baeye?
pointed out thau'*he bond angles in suall rznbe (60° in
cyc p"opqne. La 90 1n cycloba cane and Ca 103° . in cyclo~

panuane) deviate from thc normal. iatrahodc91 anule of TQQO 38'

and thqt tharefove bhe se rings are giralneds / Bacaugse

of  non-coplanar! 'y~of 3ha.ring carbong, the angles in eyclo~
ney bé 6lﬂ”h5wy nmgl we  The

ateaxn-(o**en callcd anwlu s%ra;n oir Baeyer strain)

butene and valOpu ne

}-.A

L8

’



L elhe

ctefi.ned By ’7(1(‘:9 28’ ‘v Bidual borc? ar:gle) s the factoy of
‘ ?; heing put in Yecsuse the gteadin in s'preud over bwo honds:

Tobls =2 shows the aa_,.:.e oy "a.m for rings of ’15. Cerant 8izede

Téfblei 2

ingle stredin’ in cydlonlicanss

E T & T 5 ] 8 T B
R 2 T R X VU = R I LK) | L

s "sgen;'-b&g?c decmaasing angle strain in the cyclo=
*’\K'opahe‘u -~ e&élobu%ii& o cycloaemme é&rie:é; aceouﬁﬁéz for |
the ﬂeerew‘:ug haeﬁ:s e:»; cnmbasmon shown 21 Tab e—-Tf
Howevmw tha :mweave :m atmm ms*&ulated for cyclahawe
(asvumad "t‘.o bie 'ol.amr aﬁd nav..ng bcm& an&les a:t‘ 1.”00} is

\

ot 5..1 ezg;maemen m.th the em*acially law heat of comhns“s_on.

' It im mw :"1’10"31’!3“3' “‘° ﬂm& tne str z_:n thear,f doea not ap r.zly'
bo rings of six membera and la:ge ;beeause such mngw 1

. ‘cil'ﬂ." puc&gm-ﬁ,- N C,fc ::he«ta.nal m Faat ' exia bw in = eovaplfﬁ“e‘l "3

| st&&ﬁn-—frae chm-..r 'nc:rm ag ev::.ma ﬁed Yo 1«., "namn—l" hewfs

of cmdbucft* om : J‘he hw’x hcw:b of CBOT’R)‘tlublOY& of 'bhe mediun

gized rmu 'uz d*ze mn 0"‘Ilj to f:mle strairf but al. w0 to

1«@, o lm,enc‘e a e*cl._p aed ccvi’oz*marb lons ..n 'the 1c) I‘:.ngg’--?ﬁ
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as weoll a&a"“co crowding of a{:’oms acroas the ri;vgs-.. Large
rings a’g—ain have "normal" héats of cqﬁbﬁs’sion_. ag one night
expect onr the -assﬁmp;'c.ion’i;ha“c they begin to regemble ¢pen=

| chain compoundse Again thig ia-‘ contrary to the strain
ﬁhéury whieh would postulate lavge nesative angie“sﬁrains
and pzf'a»sumabiy Yarge heats of coﬁbus’tion per methylene £roup

. 0% guch rings..

Equilibrium gtzzﬁiieex maaéwing, *&hermbdmzamic gtability
of rings are unfortunately amlmost nbnaxisﬁen'l:.~ ong of the
fow exceptions 1s the hyﬁrai:yaldehyae = henmiscetal equilibriun
o_f' sugals (Fig 4)o The pre}i(‘)mimnca of pyranonse (six men-
_be:é'ecl) over furpmose (five membered) ringe sugsests thatb

the former awe more gizble.

H—tp——OH - CH . W —4—H

1 ox _ . ml _om H—4 _0H

H —— H W 4 H O —H
Hed _OH| = H —{ __0H H— 4 0H

H—t4—0=J - H —d  oH CH . O

CHopi ) CHOH CH_OH

rig 4
| o @Y E fuRsst
A LD RRET

’ : - &“2‘:’;\’&,{{ b I7t
_— o e L 5 oY 0y o5 T PR
HRLEg . Al w480 BT
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i
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x.‘Q Lar we 13% di smmum the @tability of seburated B
l:r_cvc:%;.,.fs Ms'temq. The szes*c:j.ozimey be raiaaé, g to the
-ﬁffae'{s of: -..m‘tmc:«:immg "alemwas 0‘*"“ maa”cv:?&t%ﬂ, ha*béré- &home
or erbher ﬁ‘i;z-uc’tmm laleﬂenﬁg (suah as phanyl rms;s) imbo
"*n»:s oyeld, Un:i’owmnamw, ver,,,r ..iiﬁcle ﬁhemo chemical
'infémﬂbior t:m thig point is ﬂ"rilabl;;. . The La vhowe can:
s:’.’m' i ‘bo. *’!:ak:e sL«acL m one ;:ys*é ng. theﬁ; m*m been gymnthe~
pigad’ emd a:%‘:e "‘her'é‘f’bm ryt ple emurm ’ca e a.s;fs. Sone of
' 'ﬁ‘ﬁesa s‘rﬁ‘tem 'ure o‘mwualxr qw.tc s*cr'z..aed. | Inus; nv;mbe;f:

of caﬁe‘ Sy ‘the ﬂyﬁ‘&:haam o:ﬁ’ mi:l.ﬁ Yl H*fstems o‘? gtill @feace‘r

o r;-bmm hag l}etm attemyted mﬂma’w <*mcce='s; and %:his PA.ch

m.l.l e na”z;ec'is.- T}%a mmmme sdmul& not bﬁ‘ drazm, hovevem-

: *"bm: becmzse Hhe ,}"‘&"ﬁhé s.ua c%" & gwea cu'sx" am h:srs hean un—

ki

succe‘aﬂful in a szmgle s:c'tamm: or esven m x‘épaz‘ked a’&ﬁewa

“Lhe syswm ;v.s 'I:oa aﬁrezimd '%:o G}Ciﬁ‘ﬁa o

qu‘ig. 5 ave 11 sied scme ring systems: containing
| vngirburation which have basn synthesizeds -~ & double Bond
:‘mm,r ba vnﬁ:*oduomi aver: m Lhe ‘_:xl}.‘as* dﬁ; TiNgsd . cﬁf‘clnpz‘a- _
'Pﬁn""“ (""lf?;‘ 5 = I} and g, mm‘be:r:‘ Q:f‘ its caer'i*m*%imys hove beew
2 9?.“%1&51;;%@3&; ci;e%s};;«i;bez the girain uzgj,; &ffauld appear bobe
'*"*fi.[“:"f-;v@é‘zs smd the systen -“;‘é—ss* even found -z the necburally
cﬂm*izzg m:arculic aﬁléw (I‘:Lg 5 - 3:3:) o The amyo«cdl;
&ven moz'e e*irm.med cycqop”anenone hz,a,s beém’ sym:hasmm& in

'&Iia fam OF :e:b’s: aiyhewl :mcz cli ~n-rpmp3rl ﬁerwatmasw
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(Pigs 5 = III)y. the syé-bérn appears to be apmeciabw
gbabilized b;v,r hzwing aromm:ic char?t&'ber. | mhe snallest:
hm?m ey clw ez.er'e. cyclobut*zdz.erte (.n 1;_,.5 - ) 2084 B has
been: iﬁ'ola'ired B a sa.lver m.tra'te comnlex ‘ 'the frea
 hyizocarbon having: very :s;leemrw- .‘J"tahll.c.'t,j' at bes The
nigkel chlnrz.d@ com*sle:‘c o‘r‘ tetrameﬂzylcyclohutqu.ene is
algg’ kmm_,?? cmelderaaly greaior stabiliw ig encuun‘bereﬁ
i éyclopeﬁ%édlene ( b.) - V) al‘thou»s’h %hw hydeo cavban
dinerizes: om: c*‘tsmdméf ﬁo*&.h l, 9- zmd :L, 4~cyclohemdn.enes
are known. | fufz; :L. 2-dz.em (43.3..1 en:w) s,fs‘qcm Was :ﬁ*lrst olamed
in 1,2-ch oheptadiene (“ 5 - vi‘).n? The smallest eyelic
acebylane whoge amthes:.s hau ‘been m;aor‘oea‘*é is cyclooctyne
(I‘ig 5 = VII) X L chlohe}m hwt‘ bcen c,.azl.med ag & re-
action. mtermadlateg' T‘*.»caxd:.g . amd D nobems.
.mewahedron,_;,g 343 (1957) v A 12-mcmherad cyelic diyne
(T‘lg.‘i - VIII) - and ;Il"r-..le”’bei"axl c;c...ic tetirayne (Fig 5-.1.\)2
have algo bgen pbi tained, the latter by oxidative d-;mgr':s.uatian,
of zmepté_-'%, '6_-'s.i;;,né-~.a | ‘“ - '
HO = C(CH )3..0 CH
The noxt 1ower homlague. hc:s‘.a-l,ﬁ -clima, HC"CCHQC}%G C‘H, 1
would no'b y'::.eld uhe cycl:.c a:mer 26 but d:.d gwe cyclz.c trimery
(Pig.s- .x) & *‘x.etramem and penta. 27 T:*eamenu of the
eyéelig hexa;yne( Fig 5 - x) ’.::..th bac'e conver ted it to the
Tully comugated macfo c.,rcle LI wlws.ch, ..r turny upon mz..:l.d
ca%aly*u.c h,fdrc geng u:.on g, Ve -bhe ccnpletely con;mgaued cyelic
polyolefin wclooctac‘ieceamaaem (F..g 5-§'I, double ingtead

of ‘triple hands) p 8. & compound of ';ons:,derah;e interest
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o N S ‘  2Ba
becatse of its possibla srommitic charscters
& prang-gubstituted double bond con evidently nof be
buk eight (as well ag

29

accommodated in s suall or common ring,
and even

1arggr? trﬁnﬂ:ﬁyﬁlcaléfinSuhQVE bean'aynxhasized.
‘the %ranértrang f@rmxd*

Heats of hydrogenamlon., ouwma.iaed xn wnle-;, indiczte

K 1
1

peiie 3

29

:5'Cyelooc tadiene has been oblained i,

Heagg of Iydmpcmhlona ‘and Relative Su‘,bili“uiféﬁ:b of
K ciy and. tfanﬂ cgcloolaf;rs .
Ring Size lisat of hydrogenation| - 10 I»Lc«‘t / 7 Loal/

o \ _ ‘ - mple mole
o ‘ C‘ia b heang

8" V ' ‘;‘-'1;14993 ‘ AU 24 . ;-93 26 -

9 zmbe | <26.49 2487 '.«fu.ozt
O =204067 | l—~24.01 ";'3554 1.86
ir. s . e 0,67
o | - RN T

Qe IN ae‘e'bi‘c a cid Ref 30

N T

B «l“ro*n ‘*%e“c Dl

Cha Prom tempcrwture dcoeademce of eQuzlibfxum conavanms; I¥om

’ief 310
Sreater thermnﬁhemieai\staﬁi ity of %he cichJclcole¢vws a9
compared’ with the tPaﬂ“-ISOﬂQ“S o Guy 9y, ﬁnd 10=-monberad

cye;eu, tﬁg'dxf_ ence being QJ Par- ﬁhe greﬁmest ?br ﬁhe eight
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2w
nembered ringdy, In the 11~ ond l2-mebéred ringy, there is
iittls difference in enthalpy between cls and Yrans {gomer. o+
Frea ezﬁe:c'gy glao Lfavours *she cim-lsomef in eycl lononene and
cycloc‘{acene. but ‘there z.u a aligh’c wad;o aingnee of the trang-

om.c a’t aqni. librium .r.or (:Jc..mmdecer'e a,nd cyclododecem.gl

' In Fi@ﬁ.f 6 are ghown ﬂaﬁe“ cyclia dysbonis 'm‘ht&ining; ,
benzene rr‘inga‘f.; f&mowe the oriho~bridped benzens rings, benzow

cyclop ropene ig not krovm mzl. benzooyﬁ:labm:ene (F:Lg 6 (1))

hag: been a::mohew sec‘l. 32

The h:mber homolog:ues ( Hydrindene, ue’crsflm ote) are
weL imm'm.  Atbtenp i:c to ob tetm benzoeyclobumdiene (F'J.g.6-'f I)
resulted ‘in the 'Pormatlcn of *“he corwﬂe-snondm{g g.mev*s-a, and the
loviash *aenber o'F‘ -hhe c*rclowL*acilene is %% 11 mdene (I‘lfgé-III)
although dibenzo cyclobn"aaﬁ: ene (viphenylens; Iig, +6~1Y) is f
3 Br*&gmb of & benz cne» 1'»1115 acrosg the etz nositions
"talcea & consmerabl.j lange” cha:mi. ' A"ma'ta bi*.iaéed reﬂbrcino‘i
(F:géw-ﬂ!) has heen obtamed’ ' Wrth seven mathar.wene @:-oun.a in the
br:.dge (nme members :’m tha b idge: altoge’oher)g “the lowar
‘» homologue wrhh an eig h*h ‘membered br.z.dge could not be .sm'thesized.
However m compounap- {E‘:.g G-V?“ s VIL) the vne‘ua pag:ublons were v
brz,ag;ed by sm-* and five-membered cha:ms, respe ctz.vely.'&”ﬁ?
The szmthes isof compound (¥ 1g6--‘f I) and -otherg;~ in the series
showecl gome particvlarly interesting feature . the route is

indicatod in Big‘s T, Tor n7/7._.-. s;xpem‘;ro con*c evz.dezvce indieated
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that :'thé anion obbs m;su in t“m covaf'eme*u.«a:z *:fms the n=ibro~
p}wmla“‘ce ion (Pig ?"".L T “.’I:L"’l n® 6. however, the non~aromabic
ﬁnim of the aci-fornm (ui_, 7’-TI) results.dz and reverted %o “she
svonctic form only upon acid f‘z.csr:&wm Fina:).ly with fm 5e¢ the
avonebic gyoten was not formed even upsn érei&ifie:a'tim, i
';wemmab’u heecause of excess: stralng ‘éha product hed the
spestral properties o~f‘ 2 c’i;.mone (Fig~7 =~ IIT)s The ethers
ghowm :m g 6 (:{xz - XIV) sme of" m%:e%e st hecauvge the length
of the Bridse pec auired -t:‘o span the riags depends om the 1a*t:uce
of the m"cemuélam" erifozza or gncsup.%A ¥hen X =wmethylene (XII)},

kS hég%ameﬁ:hylnm m:"iag,e san *m ac:camamtem for X= mlphm:



LD
(XTII), the oobamethjloneébrldged compound wag obtained (syn- -
thesas*of the heptamethylene*br;dged compound Vias not attempted

but that of the hexamethylen-bridged compound failed)s; but

when X=oxygen, the synthegis of the octamethjlencébrldgcd

" .compound falled and only & decamethylene(bfldge could be
With the c'ulxuhon.e (AV, A-—SOz) o bridge of ag

accommodated,.
Thig

few ag five nethylene groups cowld he constructeu.
’ L

Va31atlon of the ease of bridging has been a“Cflbed to ‘the

' dlfferencov 1n bond angleg: at methylene and sulphur (llOO toll2”)

Lygen (1.29°) and sulphone (900). However, the assigned C-0-C

angle in the ether appears to be unreagonably large and the -
c-s—s angle 1n ‘the sulphone Lnreasorably grizll; (values
of 120° and 100° appaarfmore likelys: cff'L.E. Sutton, ede,

teratomlc Eismances and Conflgurq%ion in liolecules

Soczeﬁy, London, _958). it would_appear

"TﬂbTms of

and’ Ions.“ The Chenmical
that causes other than differences in bond angles: nmust be:

partly regpongible for the observed variaﬁiOHSm Among such

causes may be mentioned differences in bendlng—forco congtante

including stiffening of the C-#
'pi? electrons of the aromatic ystemw

of X with the
A nunmber of carbocyclic«compounds containing two pavre-
brigeed benzene rlnbu, called paracyclophanes (Fig. 6 = XVI)
have: been synhthesized by~DﬁJ.Cvam and co=workers.
nembers of the series: have4) m::“_.z and nsl, n_7. The

O

bond by overlap of the 'p' electrons

. The snallegt
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e 191‘ mmbérs ;prwénﬁ: quite’ ahamolous Spem:r”él properiies
suggesting strong iﬁ-‘ﬁei{acﬁiéﬁs.c‘f the b,ehz_ém rings with each
othé::‘ (g0 called "treansannulfm interactions heemuse they
oceur famf'éss the éing@).' _ In '%;he smallosh mne, (n=n= 2} it
“has been denmm*remd by "f‘-y'ﬁv di’f*’*‘r'tctz.or»stvdias% that ‘bhé
’oenzeme rings are apm:ac:r.t:b :s; : rtor'beci from their normal
plaﬁar sl’npe. ' O‘i:her merhers of +Iﬁs* *’zms.l.f of compounds
e the clou‘blf mge‘hurate& paraczfclnphah,es (1“1#6 = XVII) 46
+he mai:anbm,dgad enalogue of m,VI {n= n= 2) .47%.111(1 paracyclo—

| phanes containing *cmoe"’? fmd fom?48 aromatic mngs. '
Atbenpts to prepere compound VIIT (ﬁ':c.g. 6) hewe fe::.led?e
v but the aﬂ.a'i.agmw compound s;fs. +h M‘I inf* tead of* '0’ hog Besn

48 ,
prepared ‘even with & nonam em lene br% dge.y

In cmg;arimg myﬁm camammb c:,rcleq *viw,h carhocyclic
compaunde; (eug. ¥ with szg vIII with IX$ and KV}:, = l,
" n- 7, wi*hh 1xIT).y it amseﬂ‘*s that the mlalleﬁﬁ !mown earbo-—
E cyeles o:E '*‘hi« type c;smms'v i‘ex';* > M'% mamber« ths‘n {:heir ‘
oxygen mlogua Thly c’if%*‘e'nce, ig 'i*ea:l, nay be f’ve to
the #bove mw'tioned vwriaiion in bond’ m%leu, bnm bonﬁ:mg

 force conwwn’cs stee -

[4

’Rz.m ; vbsmi:uanw:

”géeﬁiqzadf

There are numere‘?'us—z i_z:;iigqationg in the ﬁ_memme:

_*‘ahq“al,' .‘fo% & ‘wi‘;zenv‘z*;ng ‘pize, alkyl “Svﬁé‘t:i%ﬁér'ﬁﬁ favour 1:11&” ‘

ring form :m eqxﬁl.:bmum invo -:rmc, n’;he Gpenino and’ clc:c’:mg

of & ring, guﬁ:h ag the ec;uillbr.mm bemeen d:.carhoxylle ac:v.d
ami the ééfm pom!mc ey‘clw e:ahydr do, plusr vra*cer (I‘ig«-S). :
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' _.S:r_cs:tmn of aqueous ssalw:.mna of ‘the salte of the aclds,

-l 5—-

Thug '{:é*brame“chylsvcciaic nnhydride (Pige & I) is formed

| by hy&ralmi.s of evtex's of theé acid with ‘wdrobromx.c eeid. by
hea‘t:ing "5119 #old with concenurate& aqueous hycbrochlorn.c ac:.d o
ino sealed huhe% a'L ?00. and even Ly steem-dmullim* ‘the: acid?l@ i
dine bh.;lhomnphthalwc amlydmde (I.r.} is anmmed by the hydro-
leis of the imide by am.ecus hydrochlorm acn.dgsh and
'0(0(0(0( -‘bet'rame‘cm qdia*a 'mhydride (E‘lg, 8w I1I, seven- ‘

. membered. ra.n_,:) ig mﬂ w:; ected bar ho“r; Wa-her or agueous
uod.x.um caroom‘he .5) Furthemare, the dz.a.l:ylmaleic ac.x.d.s

e.&:.st ondy .m the: me 01 chew a:ﬂxy&ridea (Fz.g 8- IV, jid me“chyl.
o} Lm}.; or phen,rl) whwh afe .Eormeé. spom:aneously vpon zeidie

54

i In all the cases the unsuusmuuued homologues (h.fdrogen iy

sﬁeaﬂ. of alkylyl have 3 much smaller tendency uQ forn rmgg?

By way of ex_planwh:.on af thege abﬂez?"mu.:.ons. Ingold

' amd ’.ﬁh@l"p&ss suggesa fed long ag‘o that the’ dininution of the
internal angle in @ small ring (eegry 60° in cyclopropane)
le,ad‘s' to. o émrea&iny apavt of the ‘ex%ernal- angies fofis'. in
i;mon, rel:.eves st:acic compresm.on betwem subsg tituents atiached

' 'to onc and “che gone carbon (I‘IG. 9) » thus favourw ng the ring

‘» ‘H;c \ @ " O(‘> ]09 28
ow e

? Suggested bond an%les in g;em—da.methy 5
it

Fig
) uted ecycloallkaneg {(Thorpe and Ingold)

ig ®
ubgt
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form  over the open=chaim forms This ey."planai‘:ian is pr@bably
. 6
corvect for small rin,_,s.s 5T In common rings with ﬁheii:‘ T

normal or nearly normal bond angles the theory fails, hoWE'Ver,

. o explain the enhanced ing stabil '{:y. Evs.ﬁance sgaing i-.,

bond' angle spreadmr ig also found in 't;he forma*f;z.on of

. macmcyclic rings from 2-2—b1s(p~hydrom'phenyl) pmpang » The
~ phenolie groups in this compound could be gpanned mjb,h a
decénethylene or octamethylene bridge (Fig-10) with no

£ Ha)yy

Figs }1.{) HMacrocyele with gem—dime’chyl
» groups

. M=8,10

MN=6 couwld not be
made

gregter ease than those in the perent cbmoumi having hydrogen
atoms instead bf‘ mé'bhyl groups ( Fig, 6, IT); aitempts to

spar them with a hexamethylene bridge failed, ag they had with

.'1:119 ume‘chyla‘bacl compounds - It was argued that, if spremding o
| of’ the methyl groups was desirable and Was fmrourea by & dec:z*e‘fas&-‘
in the phenyl-CRo=phenyl bond angle, the system showm in ’

. F:Lg-lm night have been spanned Wl’hh a smaller bridge than its

_ umxe‘chylated homologues

pr———

A theory of the " gem-d:.alkyl ei‘fec‘a;" which ap?;ears o,
be appllcable at leact. in ‘the case of six membered rlngs»_has
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recently been prcppsad59 in terms of the enthalpies and entropies

b0 open~chaiw ve ring compounidsgs  Analysils of & number of
specific cases of substituted hexanes om one hend and sub-
stituted cyclohe#anes V'on~ the other hand discloses that there
are fower extra gauche: interactions to the alkyl substituents
in *l’:."he cycleg tlian there are in the open c}ie:—i:‘is’. ‘This means
't:h'a‘t;} compared with ah-.xmsubistituted é‘hain.; the subgtituted,
chain has a more favoursble enthalpy of ring closures There

| g, in add‘i’cs.o‘nv., an entropy effect due to branéhz‘.ing based on
the fact that branching reduces the rotational entropy of
open~chain compounc‘is= but éanno’c, of eoﬁrse, reduce the entropy

of the ring compound very much, because the ring compound hag -

13:[:1:19 freedom of inteérnal rota‘fs.’.or: to begin wmth.49a Thug the

entropy factor alse favours ring closure for vhe more branched
comouncis.. Sinee. branching both n‘eduées- +he -enrhhaipy and
incressss tlic en‘uropd’ of ring closure and thug leads to an
equilibrim nore ;’favomrab}.e to the zing siruchuwre. The
effact. hag h‘\eeh; ealeulated for & number of me%:hyiusuhmiﬁuted
cyclohexanes ° and agrecment ve‘:i:&i’z experimental ‘&hermodyminic
data is remavkably good, | |

It ig apparent from the heats of combustion per

-meth.;lene in dii‘fereni: eyeloglkanes thatb compoundc- with medium ’

sized vings (Bv-ll membered) are not simply intermediate

' arct;feen common and” larger rings,
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sz,  While coumon ond large rings g.:ncral}qf Aiffer li“c-tzl.e
Cin chenical behaviows from thedr aliphatic counberparts,
'-"bc'bhme:‘““mmd and unpgtreatsd, the medium rings have
c'neclf.,.c. :fem-h wesn thet ave eharscherigtic only of them and
“hot 'énecmn"a@m"! in ony b*;he; »:zlas‘ss: af organic compourde.

detailed rev&ews. on medium rings ave sveilshle in literatwre.

Mediu. :(;-fmgs e characterized by a high energy content ‘(Fig. 11).

Mg 1L clear_y shows that 8 to 1L membered ¢yeloalkanes have

fn increazod ei}. ' gontenta

The models demonsitrate that wedivn v ings have no anglo
cetrain {(Fay f’m S :;‘G'fi'.-&-&) and mre built up of shagaex red cine
i‘ciz‘ma*simw, fewey thay srs also frae from ;Pi'{;?;.er sbrain. "Jlne
factor responsilkle for ths imraésad @ﬂ‘c@r gontent of sugh
E?-LZJ{JES 1o the lrivawleculsr 'uver-.,; ouding, =0 the result af
which "L*he non~-honded astons are forced o arrange ’chemselves-
digt ,ncem. gmnalior ‘bha.r the sums of their van der Wanls
radil, This type of girain hag been calied the Prelog straina.
The strsin per one me'lihylené" group lg 5,0 kd/mole in cyclo=
Gutema, 5.9 ké/mole in cyclononane, 5.0 kd/mole in cyclo-
de cam and 4o kdfmole in cyeloundecane. Iy eyclododecans
the gtrain 1g only L% kd/mole per methﬂene group, whi ch
elearly ivdicates that thig ring dves not belong to uhe |

sabegory of wedium sized ringsy it is the first representative

of muacro (or lzrge) rings. A rather large body of data hag

been obfained oir the conformations of medium gized rings.
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Number of members in the ring

Excess enthalpl of cycléecompounds (as compared with the infinate

polymethylene chain) as a function of the number of carbon atoms in
the chain,n .

Fig - 11
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The mogt probable conformetion for cyclooctane was
believed ot one time to be the extended crowm (12); more
recent work has shown that there exists the bomt-chair form
' l

{13) in the serdes of crystalline derivatives of cycloochaiies

Sz.mihz’ conformations are algo, balieved o exist for eyclo-
hoptane ;_,m eyelodacane; 62 the conformations of c;yelﬁmzme
 ave ‘corbinations of ehinir and twisi-boal formg, 53
We shall now examine, in move detail, the confornationsl
features of eyclodecans, which is a typieal re:rgfa sentative
of _ﬁédium ringgse In contrast to cyeiahexgna, "z:U the carbon
atomg of Which are a@uiz;alenﬁ_,\ in @elpdacéf}e thrae different
types of earbon atomg may be differentisteds The nydrogen

atong in cyclodecane may accoupy six different positions

(ingtead of two positicnz, axial and edustorisl,)in gyclohexsne), .
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Fig 14

Comformations of cyclononane (p-31)



One of the :impbrtgil‘& distinctive fentures of mc_“aiim
alzed rings .LS 'the po pibility of 'bhév’?f:"e»xﬁ gtence of mni‘cma’sions»
in which t'ma of fhe bounds om carborn a‘t:oms a:f*e directed m’co
the. r:mg,a ~ Such bonds and substl“ouentﬂ are tarmed Intrasnmitay
‘boné;’é' or sub timen'tsg ‘the hcmds (amd subc-t"i"bueq g) ar rranged
outside the 1"111@;;‘ are ca'l led e‘:tra-annular or peripheral bonds
(or gubgbituents)a Cyclodecane in its nonst Tayoured con=-

:E‘orma“tion has 6 m*bra-annul&r ond 14 peripher v, h.,rdmaen E"BO"‘IE;s

- Fron thig it fo.u.owa that the OH? groupa in cyclodecane
are ghore cc’hemcally mnweq J.va..an*t; amohg ‘thewm are such @oups
iw whizh bolh the *vd.:cge m'sams ave pern.phera... (type 1I-Fig 15)3
there mwe also auch g_r.oups in which one aton ig per:.phera:i, |
and’ ‘bhe ‘other is intreaniler (types 'and III)s The last -
types differ from each other ik that in one cgse -the peripheral .
hydbogen is egquetor .,Z ( 'pz; L) ax 1d ;'n-r the other ":?.1:' is axial

{type IIT)e

The dnbrosnnuler hydregen atons ere srvenged in bwy
layers (the wppor snd the lowes) ;v?.?xic Fore W guperingos uezi
trianglos (F... 15« the hwdtropen atome Delongly ,;, 5 the gane

layer sre commected by dashed Llines)e | ..t ig the 1r

hydrogen a‘fmm‘s Shet ereate in ”‘“‘ELuO.LGbL lzw ovc.mmwdmg ?’I&.c.ch
i veepo m,ﬁ*m for the incrossed e;pé,y‘ of :hhe cyclodecane |

no .Lecule »
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T

The diﬁ;‘cances between mtra.aimul;.r hydrogens of the ,
some layer. ag deternined Irom "che model, are equal do
1.84 JL (the sum of the van dep Waalv redil being 2.4 A). .
The evgnemmen*wl z‘a,f aiffraction deterniy ation of ‘thege
_dzsrm':':cev .n & c-*f'yrf.‘!*'al of m c:fclodecameﬂ y O-Glok gave the
vedlueg 193 and 1.93 A Zor the two canfomauans ekigting in

) 64
_ crys'bals: (#ig 18)
Subgtituents _lagi**g:,rf- than h*“firoffan atons eanmt
generally ocoupy intrzmmmlar posd ‘.ioas. D1 momo sxﬂasmbutmxr
there ave seven confomwors poscsibley. '::m_eaﬁ snantiomeric pairs

{ -tjlﬂisﬁ;ﬁﬁaﬁﬁﬁ in’ po’fzi?:ti‘:qns' LIzy ITe, IIL) and ong achiral

confermer (subsiituent iA pé‘éi"&ion D Fig 15)
For gis 1;»6?&5;@1&5:'55.@1:&& dériﬁmmis fehére» re;:;ista-
o‘ley one¢ pair m’i‘ enant iamer ic conformersy Lo __*g_____sz_
..., Hed isubs w.twted cos:mcmﬁs there nay eusﬁs four ach..rzr"
'._{:o_:jﬁ?ox*ﬁer.s;z xﬁ; is be‘i deved 'ohat o of ’bhese conforners give
rige o iwo wys*’ﬁa;lwgz forms. observed for m 1, 6~diemino-
syclodecsns and' for' irans oyclodecane-1,6-diol mentioned in
Tig 3‘.‘6; For 1311-9-4;4«-‘aétria-me'thylcyclac‘tece:aé $here ig only
one favoured conforma“hion in Which all the methyl groups are

extraaau Lulaz“, ( Fig ..7)

~ - . - ¥
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The structural parame ters of trans cyelodecane-1l,6-diol
aceording to X-ray diffraction date (the bond lengths are

given in'%)



o <‘H3.

- -. " '
L Tim = 17
P 4 - ! - o 4

The samé— canfo'maﬁ:‘iqﬁ, w’i*ch a1l **she subs;'ti‘tuen*ﬁs being peri=
phersl, may exist for ~,1,3.)- or 1,1,6 ‘5~m:»;i-:‘,“?,auhst1'mbéd
cyclodecanae. If the subm;ituents; ara loca*tc»,d 4 the

1,1,2,0« or ..,..,5‘5- noes:.-tions “bhen one of ‘then should hava

been intrasnmiler for the usual conformation. of the eyelo=
, dé»cang: ving, Since this would lesd o 5 congiderable
inm:seasre- of th‘é energy o’:ﬁ‘ & moleoule, the .é::ralofcie,éam ring
“adopbs-e diffeverng confomat on, which is obgerved for
emmple. :’m the ease of 1,3.,5,5%9 Bx‘ame*&hﬂcyelcdecane-v
66 :
carbo:chf acvd.

emva_. of ‘one of the m'brm.« nwler hydvogens lowers
the :‘um*emal energy -of e,folodézcmﬁ p ospecially if this
hﬂdt‘o sen belong,ad faﬁr on atom of type IIX {Fig ZL Yo  Therew
fore igona“ cmbcm awmﬂ (the cm:-bmm7 BEOUD, he. 3 xoeyelie
double bond,- the carboniwa ion) o hitend abons (m."arng:en.

oxygen) oceupy @ position of 1;;'?1)&'}' IIT in 4 J.o»mmoemﬁ ringe

£l



s

omgasii.e sidey of *tha z:';mb.

w38

) This resﬁi*téﬁ?' in a*'ﬂée:i:‘éé;ﬁé oi‘ “the &ietanéé bé'«t:ween the

C two ca,c‘baf; a“i:r)m nf ‘lx;vpfz II% (or, 1"&9})60‘51’?@1}; ueu\—:eén Lhe
'ca:v‘ban mﬁw the ﬁe“ﬁeroauam} whwh ore on *‘ahe 'Q}_auom te sideg
'03; the il ug (iiﬂ* QO%’I.'SI.OY”" and ;}. ~ ¥or cycm&ecam z.uﬁeli‘

the’ correspendmg digtance ig 3.29 5’1, for cy@lodecanone “the

CH ~CO dis ghange: ig ’;“.Gii oS4l 3; emd :f:or .L~o‘»aeyelo&ecan-5~one

" %he ‘,3. - GG ,diﬂum’l?@ in ;zab;’;_ 3. ‘

5

' ”’ne uwst l“‘”ﬁ“""‘& ting distinctive feature of the medium

‘rm@,m is whe menifosts ablon’ of franganmilar effoets {also known
‘ as umnsaxmlaz?' rieraetions or @i‘:o:&imﬁii;y affscte) and the

ocauz'em:a cf pangnmialan r’a'zm‘“ﬁoﬁﬁk R "‘hase affocts and

rents iofzs ﬂe not oceur o me amban s::hzxm end do m‘b involve

the neiglxbmwmg atomay vhoy 'tu;e plaee be I;waeﬁ atons on ‘i'.he

3

by ~mcmw..lar in*ax:aci;iam e as@ec]'

T

Liy prouinent in

‘I;h'o se Qompomxas in which um.'i:fs Q”"’ algctfapﬁ ilic and nucl&oyhilici

- charzcter ave on’:»oucd .t.a ’the m&,. | Im this cage, there may

be ohaerved * tranzar ?‘""3 o vzeui:r&..:azamoﬁ", agy. for example,

i The molecule of the aﬂka‘il.adﬁ CEYD opii?ze which contains a

mqwao mbered rmg,.. ...mlo”"nua plancmmna ila.ve befm c:.e Ezec’ted :m

‘ﬁne ﬁeriez: af maumm icw zaacylox.ua.

e B



=39

'Iv-'dz% optieally activée compounds of this btype, the trena=
a:tmu..ar intevaction betwedn aitrogen and the carbon Fi group
leads,, it 13&1‘-:;10:.&31‘». to the wen ‘{"‘X‘l!& of the w_tcan giTect

H

(chamcbemm%c of the ca:nmcw.s. m.;:t in vhe vegion of 500 i

¢

In 19*10, vz'aleg evely suszegted ‘tha *ﬂ'ea *&hm: the
dée“‘e&sed fraquency of the vibrationg of the eaf'bmyl bcmd in
the v spea'tv*zm of eyclosctanone {about 1690 en ins%';aad
of X750 onf ) couvid be emlazncd by the %rm*riszmn of 2 '
'ﬁrmlammlar h,fdrogen bond to one of the ring hjcrogenc;. 'féa ‘
*Ze:zrm,z_ 'bh’iﬁ sug;g;estmm ALJX@M‘ 3 :obrba‘a.;m;ﬁ the partially o
deuterated cyelooctanes and cyelooctanones (18 %o 21).

D, . D> - p D®D D - >
O’ “ . ' D@ DQ
- I Coe \O v \y - . \0

L L | ‘él

the’ me«twaﬁmn af thc ¢=D frequenm.es in the ir
'apectr'* of these comgomadw has shovi that the‘y are identical
for haréroc:n.rbavg (?8) and (20‘ and ketones (19) and (21)
vhich is indicative of the sbeetics of an m‘i:ramoxeculgr
hydrogen bond svgggs“ced' b:j Prelog smd mekes tiore probeble:

tlie explonstion that tekes inmto account the inerensa of the



4-*40:*?5 ]

0= ci angle. in me&wmwiza& r:v.n_.,s as compared with the
orciiriarzf angle Fopr the eara-q;—xy}.. groay i th- aliph 5»::

t

chain,

P The -brzmmnmxlm urt@z’?c*-:z.or in 8- oad amen‘bcw\a’ \
:eing mtmmmﬁ., of the u};"ﬂé? (22} .:s-:'s béan c‘ie‘i:s}cr‘ted By & c'hanga
ir the ehem:f.ca.. shai* of 7 ci in *Bhex ot “%onfi g’cox‘m i?e ¢ ir

the rmﬂ -'s_nmmsﬁi in aﬁ.ds.bs:cn. n‘z Sryzen stomn o*fgroum

| z»m&s Tt has aleo hoen found thet the roectivity of this
S Y P L E=0 o IFOK,
: T ey |

byne of cm‘benvl g::mun dsfranmas In e hydvetion PRECHIoN,

(#le0 de'l*ac*ues w‘H;h the aid or *o ) ’i_‘ﬁé‘ vets of thig

4w U2

>_-:H(S) + H,0 -—-—_,<..._..—-——'—" >:O + Hz.O

r&ac‘h fon decreasas I a’o..m' fron s;i.ﬂ. ”cc cxas'za---'mez:rﬁ:reex"*—*r1 ring
c:ompeunﬁs, ‘che pre aerce 0:5.‘ a hei:ero«a’tom x n o sm*membez'ad
ring ((:a, n, 2) has no effect on the pate of ‘the reaction.
Bt in 8 to lﬁ-—me:xbez'ed riws 't:ha preaenca 0f" | hetez'o—atom

, ahs:t:'p..y Tovers the reae'h:.on mfce, afs & resulh Q'f‘ " tranvanmﬂ.ar

i : . !
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interaction.
(A exmmple of o gpecific transa ui‘.ar reaction is the

A2

widnticn of - -

oxidaticn of froug-cy clodeoea;n. {e3) .‘;*..m perfornic geid; vwaleh

vas gtudied Ly Brelog in J.Q,)?, In uh*s l"‘*cuon, along with

tie n@sgzz&al Piz oéuc+ c’rclouecanem, c—dlcﬂ (;4). “there ard formed
o nurher of other compounds, the mowt veuarkable of which are

' cyclgaecane-ls-évc‘:lel (5) =and -'i;i"ang l-de calol (26);

P
. !

Therreacfion ig beiiaved %@-yroceed via the imbermediate
eyelie non-clagsical cation (27) which elther pulls & hydrogen |
atom with two elact oI‘Q”l Eronm posm:.on 6 ox w staaz.l:c.zec‘i by
bond” “f’wna«.lor ne tween C«T and C=4 with e..:.mmauz.oa of U ang

Forna ism oi': “’he .):t.cy‘o..lc coqmuﬂd (r_’é)o

The caure of the.fbrmatﬁunaof'%hefﬁransanmulgr'reéc%ion
produets can ‘éxé ‘ undersi:'kood if one wecalls 5he above considezged
gpecific Peatures of the sp ebind .;cruc*we of cyclodece ene and
the trongiently formed cycloaecjl catlong in the "a‘b'tex‘. the
vpom.ﬁz.va charge of i‘.he carhonum :s.on een'bre ne¥xt to ‘the :m o=t

annulary hydrorenc' that vart:.clpaﬁa :m the hydmﬂe gh :Lf*&.

The d't,udv of the acotolygls of he ‘eyclodecyl ‘tosyla‘.’te‘-
{page 43) w.s. uh tHe  nid of labelled car'bon hag shovmn that ‘Elgis
process 400 ig secompenied by the hyazu.d@ shifts of intrasmular
hydrogens ;ﬁ*\om wwmmm 5 and 6. smce the ente exs ing acetoxy
group- dbes ¥ob oceupy the place of ity predecessor, the

touyloxy SUoufs (The Lsbelled carbon is indicated by an asterik).



wh2 -

CH.) —
( 2’8 (CH2)8 -
a
c—c"" HCOOOH /c——*c/H
S
H \ /
L +0 ]
H
( CHa)ym ?H_ (CH,)a— CH
OH on
(CHz)g
25
?H
¢ ——¢
l ~
oH H
24

Reaction of trams Cyclodecene with Performic acid



0502CgH,4CH 3

CHacOO— CH3COO§ :

CH,CO0
CH4,CO00 °

Aeetolysis of cyclodecyl tosylate.
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The hydride shift fron positions 5 and 6 (relative
to an atom where ‘the carbonium ion centre is located) can be

undérstood'br} the bagis of the geometry of cyclodecanas

Trangannular reactions in the cyclooctane series have

also been describedy for example,

19%

Ho— ' 50%

30

‘ {c‘r&m ‘eyclooctene oxide (28), under ﬁxe ée-bion* of perfnx'mig
acid«,. along with fhe nornal réacﬂon product’ (29) there formed
the 1,5-glycol (30)as a resull of a transenmular wveaction.
This is o consequence of a hydride shift similar to that e#

considered for cyclode canc’s

The transannular reactions in medium-sized rings have
" been investigated by. nahy other authors.
A characteristic feature of Yransemuler interactions

and reactions is fheir's’cereospecii‘ieitsf- Thig means that: if

the starting material is a certain stersoisomer, the product
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of‘transannular neéetians will ﬁiéo be, as & rule, & cerbain
stereolcomer and not -a'mirbure b:f: isomers,. . Thig is noh -
mmrmmg smcze the oceurence of “hranssannular inters eb:x.on“
and’ raactions; ag we have alréaly seen, is closel,f related t’o
the shape of the ringe

A Trn&aamula. interac tions avre nost pronounced in medmm
vings, but certam manifee”ca‘c:s.ons of sueh mteracts.onﬂ nay be
be encountered. in other com;oom:zds eg well. Thus, the sgigns
of a 'i:—fﬂ.ﬁs‘:amﬁlar inberaction of hydroxyl groima were detected
in the azgal;s::.ﬂ of the ir spec'hra of cycloheptme~l,4-dlol
- gevies It is bel ieved‘?l 'tlm*t in ¢yclohexane too there
tekes place o -t;mnsannu_ar interaction between the sub s*i;z.tuen'bs
in vositions 1 and 4 Some aubthors believe that z transanmular
. mi@a%ioﬁ* of hydrogen may also take place in giz membered
rmgs-m The homoconjugation effect is also an interaction

scross the rinds

Hethods for *c'hé, Synthegis of Medium ri 5 Compoimndse

Some of 'i,he :aom co*nrlon nethods for the dyﬂ‘thes:l. “of
ﬁ.ng compounds have already been discugsed é:mi e we;s:f‘pem-hadga
- out that the ac;ylom method was the most useful m@ihod,

In sni'l;e of the versa‘aal;.’sy of the acyloin method. i‘bs
Q..J.ma:bed a*mlicabilrty i‘-o the sm'bheszv of unsa*bu:cated cyclic |
eompounés with one or more deuble bonady m ‘the mng.z, so highly



sadl G

chax*ac t:em.wb:r.c of naturally occm-mg mecu.um ’»ﬂ"‘mv conpounds has
1ed %0 the emloramon of newar ﬂe‘cho&s *co gcaamln._,h *th'ls

end.

The mos*t mpartam me {;hcd availahle for the ';s;vzv'thesz.s
of medium rinr compoundsg is b;sr the ring expansion of easily
| avalilable cyclic ketones by ’i‘i*’:{,’eneau - Dem;«anw7 zearrangemen't
of the derived l—am.nomei:hylﬁ,faloalkanols. Tn spite of the
:exeellen avez:dl ys.elus, the Tormation of po c’i‘bional igomers
from méyme trically ..,ubstlt_utedvammmethylemlnalkamls

is o serious dravback of thig methods

' Other syntheses: of medium ving compounds nske use of
bieyclic precursors. Por example (31) or (32) can give

cyclodecanedione by standard remctionsy ~ The obvious drawback of

oH

4 Pb(OAC)4

thws anproach ileg irx the -aooz' yz.eld.s and mm;mduem.on of o*thex'

_ fonetionsl groups: is vather ’ced:v.ouc' ir not mpossible. :

; The- "'Fé‘;eilé 'elea"mge of P -keﬁotosylai;es% and ¥ ~hydroxy«~
tosylates ~ in pogsence of bmes g:w:mg unsaturated aeids or

ketones ‘Ls ye*t; ano‘bher appmach which has been successfu..ly



N X *n
a m!%?n .

' -
}

{.’.o

explo i"‘ced

Gy eﬂbh‘y GJ\Bl(}ué -’5 ane=Ll=~one {'*3) vos Db’tawuéd7) Wy treating

- -%:»3 La% ‘wa?—w%hylw'! o-de calol { 3" ) "fi m »o tagsiun i:ar'ﬁmry bu’k-
75b i~

oxlde,. The elegs;m synthegis of ca:mm Tyl ong m“:;her

' OMes

.gﬁf_;

S, ~8

X

~ ,baam:iful i "‘,..:off ’sm., p‘proach,‘ Elimmation; of ‘halogen

;

S ?33:’0“‘)@1‘1,] conatmuf:cd dibal 3‘. ig alao & ugeful m@rt;hoct
for the r*rl,hcsv of larg ar rmg ﬁroz’n b eymic pﬂecux‘sa

"éaz'z.ationv a:t‘ ﬁhﬁ. met&wd we Zé:novmg GeZey Hiyashite eﬁ ga;_!,

have prepm:ed in 60?”5 v.r.elﬂ 1,7,7~*cr o1e uhy‘l mr« ‘-l,E-v

| cyc:iodecadiene () b:y' ‘U‘f*ea‘bwg; the madun’c o:f‘ hydrobcramon

o' 545 ,9-1:rimethyl«A —-ecﬁs,lin—l-yl me‘hh enesulplionate (36) |
with 'J’;Offé &queous o odium h]dI‘O‘K"dé - tetmhydrofuran -olm;:wn-

=t -:z?'com tezﬁﬁef’atvre :E‘or 20 hmur 2 In con*t:ea.sst the- B-hydraxy
darivatwe ( .)7) ga“«a pcfz.pheral bond cleavega prodx ot (38) anm{.,
in 40 y:z.esld. ' '

- [
v © B‘(OM)3 -

. . . . MR MQ
(36) . - e

it AT R o AR R |

'l" the 'ssy*irv'ahes is of nedilm ving com pounds. Por exarple




1) (38)

.

Hander éﬁ gg.T have mueceecded in preparing o eyclodeca-
dione derivative (40) by Lithium diigopropylanide treatment in
ﬁetrathrofuran of tHe uOP’lﬂue (39)¢ The stariting ester bosylate
wap conveniently prepared from the 5 «mo thoxy-l-betralone (41),
o 3
) g

cofde ‘ OMe

(40) . {41)

050,41

Thig nethod ip sulteble for the symihesls of highly funectlonalized
9-methyl-l-decalones guitable for the gynthesls of germacrane and

related sesquiterpence. ' The stereocheﬁ¢cal *énuireﬂents\of thig:

type of resetiong hove been discussed by Grob a1‘ In the

e s s . N .. 79
case of gmmng suminohwlide and aryl sulphonale they had predicted

that' o synchronoug or one atap mechznien (2) vould be favoured

o L_x C pon=d + o= c/.+ X
N—C—GC—C—X . o I = R
NI el REERT TN

P

RZN'——-Cli——é*C\J' _» Substitution + Elimination
IR ‘ _




hiOen
over & twostep mechanism (b) if the G-X

?)aéf"ﬁf he 3"“1'61?05"@"1 N:om *mre bo’cb oriented el e.r\c’e peralilel

(ot oei*inlsmw“) vrith remc~8 *Lo Cnﬁ m‘nﬁ whi eh undargees
c..cw?“e. .

commxms sucn as 4~bmmoquinwcl*«dme (42) and S=chloro-
'hmpam (4;), whieh ”!@Qu i‘.hesa mq&mamen (1= ;.c‘buu}.l,f Erégment
by She: aymweﬂous me'charmm m') *r....;

hevm Ty i;hau:' enhanced
z‘ee:ac‘biviw whem co*"pared m‘tﬁ sr‘asmcmral y sinilor cyelie

. halides noﬁ cmzr%ammﬁ, m:t;mgw a‘l:cv'f.'??
l A

Bokd ehd the free eleciron



on

It penained 6 be shown that the syhohronous mechenism
Wauld not be obseﬂable in cases Yhers the C«X bond on
I&éié’ertrozt pziiz:‘_ or both are pz:*ef;_véﬁ;eg’c‘ ;:rara adopting ﬁié
. Tequired d&ieﬁfqa'aﬁcsﬁg, RN " L

, . W T

: Th:is hee WoW boe:n cle*wn trated by stud‘ying the solvolysis

rm;eﬂ and the ﬁrod‘v.m:s a tha wte‘r olsomery of ..5*‘"&?16{ 7~&osylow~

ht»vze-bhylﬂecwh*mmqumol ne (44) « (50) in doﬂ’*‘ v/-:) @tha:ml
and hy ccmmr:mg frevz;z' mwb oxdex 3?8.043‘ eonstav bs with thom of

. bhe cc:emmom’{i*tr Lo ond "'ﬂGCc.xy"l unv‘ﬁa uQ‘B-



51

| Thug"ﬁha7equat” %asyla tes (443; (4f) and (484 in
vihich =1L ‘the: Hhie ' ..,"*‘x'cn ga..rc* involved i,n the gynchionous
‘ iprocess (a) ars able ‘o adopt ami—-germlmm ar:.en“c:ation

‘ (inéieaied ia £ho formulss Iiz‘;,r heavy Lines a*na spots) afford
emlus:.valj the csz*rew-ondwm' ?v‘az;mem iow n,z'ouuc‘as-‘ (51}, (52)
'am— (5»*%) mwecr*iveM; ’ ﬁ‘nz*-c-}'ermz*e:g The m;.,:éc:lys;is; vateg oF
(44), (46) and' (48) ‘ave 4670, A6 and 56 times thoso of the
cam*esmommg aa.nh*z-ﬁemly‘i ‘I;csylx{.es. x‘eapac‘&ivelj. "Tl’ie*- »
s,,mcﬁmnau«:: natures of 'the i‘rwzemsrbmn pmcasg ig a.Lsxo reflscted
i the o QEGOSﬁQCLfEQ *’ofm v of o brang and a ,gj;gwalei inie
bc;nd in ohﬁ‘l sse:rmned zwoauc’aa (; ”*} aad (5)) Fron (47) and (48] '

manact%velm R

cﬁnmérselyg'the,axiai §0s31a£&g<(45);aﬁa'(47)sinwwh§¢h
“aﬁi&: C~0% hond iﬂ no Tongen afri:l a.nci perallel %o "&h,e. C=C bond;
: ewct &% -::‘a"ifé*s" 'CGmP:a;"‘@leﬂ to -ého-qe- ol ‘&h&f éﬁrréap&ndiﬁg axial
lucleca'hrl ey rlatess  In 'rcco”d«mga vith & 'z:‘éé;é“ion ”fajy wey off
t eax'bom.um iony the “’aszzla‘ﬁa (4‘3, yields ar Bl mumuior:'ﬁrodmz?‘ﬁ
{ 44 19- i‘I*EI'P'th"QC’b
;groduc'k (‘51). wheme:cr %he douylate (47) affords substitubion

;;gofm vml me} hes dm "ra{;raer‘?sa'tio'a

' (:érlcohol smd a'bher) 'zmd el..m.n--bv orr products (- 5’3'“1*.5—-1&&3 :.ch"l‘“

oo*t'th:;droq,u..mlzm) 0 Ja

n 'f;'hn eg‘mmw —“tos lo‘-':y ﬁérivarkivé (‘49) fhe I‘é“-‘-alé'c'tréﬁ _
‘ Anﬁr ig uzwb 2 %o a&op & position *mb“’vnﬁr::plamr with the C—C

>

'bonrlp ginee it i conﬂﬁrs:med "cc o«cilla*ce in'o plens nernendiw




“52=n

cular "'c 't"w rings  In the cage of ‘i;h'e‘ Tebtouylowy derivetive
(50) the C«0Fs Pond 2g well ma me Neglectron pair sre mo

© onger ~-ﬁrr&isi~@w-iﬁiamr wi*ch z'ééﬁeo-ﬁ 46 the C-C ?:'m"‘ﬂ.c‘i . n*of!;zx

' 'bosyla'&es,ag "Pf'éﬂlc‘i.."cble cm q’te.ceoe eﬂ'ranzc &%‘OM’!C'{H, x‘eacb
more s,.ow:!.,; ‘them the corresponding equartorial decalﬂ. 'hos.vlates'
and afford subgtitution and 1,2=01 mina*ca.on nmducﬁs onlys
mhem:&'ore. even in & *Lxm-s'ge:p proaeas v:.a the ¢ arnonmm Lo

| (54) Irags @nfhamcm ig prevema& by o deparme_ from an anbie-
;pe?."'ﬁ.;)laﬁar ox?‘ien%af&idz; of the Néelec‘m:on paixr with respeet to-

- the C=C bhonds o |

In raac*t:ionﬁ of the ﬁyp& (a) ancx (b) pz'oceedmg Wig g
m'bemedlaw gnion, :ﬁ‘iamon ig the préfrez*red reac'i;:t.on irr the =
¢yelohexane gerleds

[ o e " A.. ’E‘
pebededettt s edeibeo” > Do o
oGl " /\/\m)/

Py
{ - e

7 :{'f'+>r:=-c<+‘ \/e—;a o)
- The aifrsi cwl'by m forming “,3 pc,“fcyclohemne nay be
.'v‘c'lue o the additionsl sferic straing which have to be cresteds |
the four membered oxi@e ring i approzcﬁgme;f:;glzr '[ye.ﬁpehéticuﬁ;?ﬁ? to

the remsinder of ‘the’ cyelohexare ping vhich becomes: alterad 0

thet '.i:}i'é- ebomg Gy to g becme noarly ccplanm tmé roughl y in

posil ‘-‘én to those In co*agarmcn to. & cyc"a en’ca:m rings _I.‘hm

'disﬁ,.o *x;:.:n of the nm:*‘m.L eh ‘.v a ori t)f csr‘clohcxmte ring cxvses

ineregsed hydrogen etzl:ms:n,,, esneci%l" ¥ inw x,‘h‘;eﬂlz o Cy and €,
goly To the

groupss  Sueh eclipsing probably 'epn‘mi?)@és’: 42



Groater heat of oon bﬁrﬁmf" ner m*%}wlam ia Gém:&c,p& i

s {158.7 Kesl/
60,03, o
mole) then of {:;’;‘f“i?lghaii“ ofia"( 15744 Kool/molo)e

Risasiiy gg,,b,, g;:; ?zzﬁ;:e Eipeugmed the &ﬁ;&.’c‘ﬁnehm‘i 2 aqulngs-
mentbs in heterslyt 1o foam mertetion réantion of 't;&m Ly

-

. - . e . kS ‘7+ > i, PR
aehieeier —> i+ el + 520

The é;‘%’ssz by cz.i’ *I,be ot ‘mm:i g ulm’i: tﬁ’ Fhe z}lﬁﬁmn donation
Srony ’-"%zz’*‘ relative that of beg bond is oritlonl, They arcived
ah thd g a;::nclum‘un wcm s S’auﬂj oF ol mljmw 1.*&;2‘;%: and produchs
of gtopgod f~:mﬂm _J.w:ze mgl—*ﬂ,;m rmﬂ 7*&,aa’*ﬁfdmamnowﬂ:wmuamw

sulpi o.zat i ':m Si:’jé ebhenols

| L TR é@m'ﬁf‘riﬁ.}. 40 ‘gﬁa 5tx~ o 'fsa%:.;m'i‘es (f’ 3 %md
(57) ond the :éiféj-*"—'uarial ﬂowgg@ “’dbsz;’l?%ﬁ (‘5‘3), the € —0%% hond
and ‘&ha freer slooivon paly on "s’%*mvm ‘&'ﬁ’Z"ﬂ Tized in en antis
pwmlwm‘ awsm;m‘ i "1;2? “agz{w c‘t' o the Gel homin am the thred,

] 1’!’&3‘2‘&@21;

_ mmgmmds zmﬁe g quantitabive snd sheveospesific frag
’ Sinw we wlg.«a ms»m more mm'rélr tbam »homonorphous® dem&..‘fl ‘
hogviatog, a%mc}ﬁ*m’m A ﬂe‘ac’%ww LJ zfi‘c atede The sede of

e;mwe;a’zxaﬁ A i:m the ajm"vmamw 4 mahamfm {f’f%;@ae:f% 6 effach)

yeried il % s"‘ah ility 2 '@11% ﬁ?uﬁﬁ‘enﬁ? tion ;x‘ﬁuwﬂz Lornsd

in $he transition. ialite - ‘ '
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By contraét. the aiia*l so¢ = and TX -ﬁo'syla'ités (58) and (61)

ag V‘all an the. eaua‘l;orval ?,9 ~tosylate (60) in which an anbi-peri-
p..am:e a_.immems of the- electrans on m. trogen anc’i in the Cw0Be
end L-G bomdp ig stemc:allf excluded; macu by the ummc ecular

. Ionizzbion

utfnrsi:z.*utmn and el..mina‘tion mecham.sm (52 --}::3_) onlye
yatey ére 2 to 8-ta.mes lower 'bhan those. of homomorphous l-- and

2-de onlyl 'Loc'ylates due to the rat 5e' de creasing inductive eﬁ'egiz
of ni’sr‘ogen. ‘ N |

‘fbe 4 P gzg uo.J:,r..a'Le (55 ) is e:sceptiona.. in *Lna Proe

gmen'ba'tv on ig a,cconpam,ed by clmmatz.on. The rete product

wehtionship ind:’.catcu 0022015.1?22‘8115 unmolecu..a:v? elining tion by’

way of the 'predominent -r..lwch-ai_e con”orma'bioa (55) » and synchro=

rous fra@gmonﬁa’cma via the skew boat comoma L:Lon (62) of leeri“

: ﬂlr‘@ X'.Ln,_,c

(62)

B N

e . 8%

Wharton and Hiegel -~ had studied. the stereo c:hr::m::.cal
- Pequirement for the fragmentatlion reactlon of 1,10-deca l:mdlol
momotosylave, Seading o the formation of clg and itrang cyclo=
decenontte ‘

The fowr 1, 10-decalindiol moTo tosylotas (63) = (66)

o A , T .
{0rs) were -tﬂbjec‘cééi %o the actlon of potassiua butoxide in
(54) and (65)

tart, bu'bano.l. :f‘oc one hour a¥ 465 E.Iono‘ao' rlotes



<5 Gm
(0Ts) were individuglly corverted in high yield (% 90%) to trang
. , 84, 85 ' .
cyclodecenone {(trans-5) ' and (66) (0Ts) was converfed in
sit;ﬁ‘.lasf yield to gig-5-cyclodecencne (Cis—*j)o?g The results are
" 8 - ; 4 , A . . o
in geeord with the concerted breskage of antiperiplansr (1807)

i

Borda ¥a" ond vhv,

¥

o g . A . el .-'
Complex nmixbuwre from elimiration

o g0H contzining no glg-Sand

(&% of Zrank-S .

Y

cis-5
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 The s‘fbereospecificity of each ig evident fron detection
by cepillary vapour phase clmomabogcanm of no more than 0. 27

of ’che unexpected igomer of 5-cyclodec none in each products.

~ The impor'bance of geame‘tfy is also emphasised by the

- different behaviour on breaﬁnem with base oi‘ (63) (0%g) in which
‘Dbonds "o and "D" ave necessaril,,r wnclinal (600), subjected to
the same’ condition used ta fragment (64)=(65) (0Ts), (63) (07g)
yielded & product which containéd much unreacted tosylates Under
more drastic céﬁditions using sodiunm methyl sulphinyl cgrbanion%b_
or prolonged butoxide® treatmenﬁ (63) (0Ts) digintegrated with |
loms o:':’ togylate to =z mixture of products containing‘ no detectable
cig=5, the product expected from a concerted, a..be:.t difficult
fragmentations Analmlw of the p::'oduc;, b,,r infrared spectroscc:opy
! and canillar; V.PaC were, however, .consistent with the presence

of 6% of trans-s which night be e:@e cted from non=concerted

frogmentation vig a carbonium ione
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gharting matary { oren bhe eomfeniontly prevared rom tre

" P 2. . ’da 3 .Y, Xt ;.
olafinan {(82) wis +the derived enpride

5T
A N Rt

07s I 0T

&

(€7 Coqesy v o b
- (89) (70)

~ U Tyn PR e S e B g -~ - - .. . .
waline whe aydroxnyiosyiotec VOV nEVS Beoh »enorted in Literetbure

It aproars 4rat cetion of brnoes on epoziden of the type {69}

R £ vl & e L SRR T PO ALlry . , o

and (70) which MATNG oleo lood 4g siniilar f;agmehtation-ﬂrouac%g
o i . . S ) Lo TS ~ v e - By T q

Lo not been ptudled, ~OT exprmle, o base cnn it the

t o (-3 1, -~
U o0 N ST
: @ ou

' @S Y U NP Y R . <. LY » A
Croxide ring as rhown snd fonerate en adloxide lon which car
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‘eliminate the tosyloxy group ag shown~above yieldlng'an un-

saturated monocycllc acylolnw C

_ 'Iﬁ‘ﬁnfoxo'grou@ isﬁpfésent in*conjugaﬁion5with'ﬁhe 
oxirane rlng system, ‘some more lnterestlng possibilities: can be:
enV1saged. For example, House and Gilmore87 have:reported
ﬁhaﬁ:2,3-epoxyéyci§hexan§neS"undergp Faﬁorskii rearrangemenﬁ.
Wﬁgnipibérifoﬁe o#ide (71) and” isophorone 0xidé (72) were

remcted With bases, different ppbducts‘Weregobméinedf-'
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The differen'& hydrozqrcyclopen'bamecarboxy_lza:te-s arey obviousl-y :
Tavorskii éearrahgaﬁéﬁﬁFPEOQuets. - Thus, we érgued, in éase:

of appositely sub .é't; ituted g’icyellie epoxm:eta'bé sylates Favorskili
rearrangeneit followed by ring opening is 2 ree;eongb'le poselibility,
For e':;‘am(ple; (73) can 'givei +the différen't' products outlined

- below, :




w(le

In order to test our hy'po“chesis we synthesized l-tosTyl~
oxyme%hyl—fjM,éxépo:qbicyclq ;5"4,.4. 0fdecan~4=one (74), l~tosyloxy=
methyL=6 o , 76 “epoxybicyelo [ 44340 fnonan-8-one (75) and
2~tosyloxy=1,3, Strimethyl=6 X,7 X ~apoxybityclo/ 4e4i0_f-decan-8-one (76)

as follovige
Bthyl ¢yclohexanone=2~cavboxylate (77) was prepared by

0T o cupTs

(74) (75) (76)

6oﬁdensing diethyl oxalate W:'.‘fh_ cyclohexanone in pre senée of sodium
ethoxide followed by decarbonylations - Condénsa‘-biozt of thehs _
methoiodide of diethylaminobutanone with the emolate of ethyl .

' cyelohe}:anone—2-?'carboxyla~he~ gave in 75% yield ethyl 2«(3*-oxcbubyl)=
eyelokiexanone~2-carboxylate (78)e Cyclization with sodium ethoxide
of the diketone (78) gave the octalone (79) im sbout 66% yields,
(2‘, 4=d initrophenylliydrazone reps 118°C 88') o Ketolization of the
octalone (79) according to ,I)reid’ing and .Tomaéeviskiaa led to the
formation of a lot of high-hoiling materizl and the desired ketal ((80)
was obtained inm ebout 50% yiéld’f. . By using just 12 .ezq,uivalent '

. ethanediol and 'a catalytic amount of p-i'toluenemﬁ.ghonic acid, the

yield of the ketel was greatly improveds " Reduction of the ketal
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COOCZHS CH3 COOCZHS COOCEHS '
l )
CoH H,CH,COCH
Rt Cfl —
0 0 ') 7 o .
7T (78) (79)
3H20H C00C2 K¢ CH.OH
Cup0H, BT 1i ALH, : ] 2:
(80) ' (81)
) CHo0H CH,0H
CH30H,H+ ‘
H,0, /N(IOHT
0
(82)
Tscl/Py
oc

(74)



-{Sﬁm

Wiﬁh~LﬁﬁhiumzalumiﬂiUm-hyﬂrida save the kebtal aleohol (81) as .
a white solld melting &b 709C, o |

Deke%&iizaﬁiaxr§§~refluxiﬁm'with MeOH ~ HCL gaﬂe-the

: uhsa’lz‘vrarbe&‘ xeto aleotol (82)6 (2, 4-d~n11‘ropheny..hydr tme. P 1550)
mreatmeni wmth alkallne hydrogen perox tide gave the epoxyketoal cohol
(83)s (IL.R 3480. 1720 om” 1~ Me & 80 C)'. Careful treatment with
rcdishll”ed p~toluenesulphonyl ehloride 1n,pyr1&ine at 0° gave

'the epoxyketo%o yiate (74) (I,Ru(1720 emf}) m.p. 989¢C,

o ‘ B '; |
| The commounﬂ on tHeatment with ﬂo&ium-hydro"ida at 09

fbr three noura gave & migture ef’nroucbs from whieh could be
1solated in anout 20 yield a:plaasant smel~¢n§ luquld b.l lﬂﬁ?@?orr
‘m/e ...96.0, '

‘The compound w%ich.wav isolated may have any one of the
-fol lowing gtructwes; (84) %o (69)e - A bﬂse may abtac ck any or
', el of the “nazeabed poalﬁzcas ginltansousl y or discretely
depending Upon its glze, coaccnﬂrauxoh and other rezction con-

- ditionss Aﬁtadk of the basge on 2 and 3 positions wnll reault
| A o,

(ﬁ C o0N - 0

6‘85) - <86) - (8T)

oL C2
a N

(&9): ‘:j‘A-' -'t‘(9o)' o (91).

()
o\l\
X




z
Z

o A

Y
\

in the formation of the frinydroxy compox'md (91) by (=) opening
of the epp:;ide ring a’nd. (1) nucleophilic ciivpiacement of the
tosyloxy groups. At‘saok on position. (1) can generate fhe carbanion
~ shown below, The carbanlon may abtack position (3) to give the
dihydroxy tetraeyclic compound (90} . Obviously the isdlated
cu,_org: ’ ' |
) .
~ —>  (90)

‘s

ao
S

compound ig ne ither (90) mor (9%)e /[~ w/ e . 196.7+ on the other
hand the attack by the ca:ehaniozﬁv on pogition ( 2) nay relemse th
8.‘..13.0"{"(18 ion which may 'c:c'x.gger the rupture o:P the centialk bond
with the cozﬂsequen'l, el mma‘t on o-f~‘ the tosjl xy group to yield (92).
0, c“:" ~ CHz
o@ ~0
" o (@aw
Je) S ~
. | %o .

0 @3)

O\\\. \)
0 (LYY

The exo double bond may isomerize to glve (93) or (94).The cyclo~

propane ring of the drove compounds way 0pen UD to give the aeids
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(87) 2md (83) or their endo isomersa

(@3)
ox  ———> (86} ‘ar (8T)

L

N

Abtael of the base on yosition (2) may +£. o different course

the alkoxida- ”eleagc noy trigoer Beochemmoser - ’halton ~ Covey

fr&hmaAuatlon 0. DLVO {88) which may wearrange o, the ends double-
& Sl 3

‘bonded strueture (89}, ThHig I turn noy resyrongd o the theruo-

The method of isolatiny followed clearly rules out th

cids (So) or (87, i bhely loonsrs.

fh&‘infrareﬁ_spectfum oflthé hompoumd showed g broad
band aﬁ'5570‘- 5750 cm L indiceting the prosence of hydzoxy _rou)
orvgroups, Tha presonee odzu;xptwﬁaturated coxbonyl syguen i;
Lndlca ted Dy The gurong band ab 1655 cil v There apn_a;s'uo he
a hydrogen~boZnded carbonyl groion. Yhers is rno indication of

the praesence of g froo corboryl groud.

N o)



e

g *ﬁe pregence of 'ml Xp »u:xm “aﬁad narbml:fl &"C’Q@? Ais
faé?*-c*o indienbed in the ;;gpeﬁrm« of the ca*mound. { Aﬂa}: 256 ™
é 3875 and 283 m € 116y s It W&»va;: the Lo e}‘c"?'""*mbio,a aoe.ﬁ‘fa.smnﬁ

nggests that the eompmmd ,'f:?;s; Tk pULee szm u:.o;i vizn column
, ehfomatog;.aﬁh,f weg mtem)tnd Dirt i.n_.cz ‘!ed ,i‘.o rapid polymerisation

‘ Aand e a‘«bonﬁﬂ. -

“ N n "cha poz s@mﬁmm of the. édmpmm ; ‘the methyl g;mm}'
:é;zapeﬂm&' a-g & sing:i;et 39 ?!..3,3 mam. One would expect the methyl
grougg d:&"‘ (8&) o appesr &5 a doublet. . The ethylenic protons
apvear as ex;pee*aeu a'L Vo2 aa:id‘ 6.03«. Ppm.. L% apmm:s 'that *I;he

eompouncl ig be i;i:er revreaen'beét by the structure { 9‘-5) »

i | Thig ean s*:?‘ise fmm the initlall :,r .‘é‘oz‘méd (84}, The
removal of ‘the v\ig,reflogowssly ac‘bi*fe&-»;@“otuﬁ foom € § - regulis in

S the formation of the c carha mion (96)¢ the attack of ‘i;hf—* carbanion
- o the alec ‘*ro hilie x.arxmn (bs) Fo Llovze& hy a proton shift
wily .‘baad o 'bha formatl an of (95) B .f.‘m:s type of ti:fansamlear-

reacsions dve very cor.zmam in medium r:f.nb mmnundu.

+ oW OH
on. W ot - - 7% ou
(@,4) T .
mm 33?(311««»- wass “rwro‘a:\n{;:rbicrl I)__,i"(l @Z\'«x -«—s :L'ti‘i.i(}ﬁueu b@ QWQ

.@;..




‘?@7'_‘

'e\ 196 m. e 179 - nfe 163 .
, 4 . ‘ / ‘ Ba.ée Peals

Further work o identify any other rearrangement products is in

progresse

Sodio derivative of ethyl cyclohexanone-2-carboxylate
('7T7) wag condensed Wiﬁh propargyl bromide to give the mcetylenic
- compound (96) zs 2 mzjor products Hydr.a{bion of the acetylenic
compound o the diketone (97) £ beps 135°/1 Torry disemicerbazone
rape 216°, T4t89 15,5 - 195.6% ir 1720 au~t, 1605 ca~l(broad)_7
and subsequent ring clogure with potassiunm ﬁem-b.utpxide gave
| the v;nga‘i:ura’bad‘,b:i;cyclpketoesﬁer (98)e. [ bieps 132.5/ 5.8 Torry
semicorbazone 202°, LitB® 20246 - 202.8°% ir' 1720 em™,
1670 em "t _7. - 198) way converted to th;e-ké*cai (99) by refluxing
with 1.2 equivalent of 'e*x‘i;ha:negi‘iol and & catalytic amouwmt of
parg-toluenesulphonie aeids . L oepe 140? 045 Torr,/, ir 1720 cm"'lg;»
Reduction of the ketal 'Wi't;h Lithiunm s:lmﬁi}riimn hydride g=ve the

ketal slcohol (1000 /[~ Wp. 145‘5/0';5 T-orrfﬁ;, Deketalisation
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("DOC’. bism

;- DD, coQ Cz g :

\

(77) | (96) (97)
COOC M | COOCHE ’
| .
(98) : (99)
CiyoH CHOH

(100) ~ | - (%ol)

s .

> . - >
~"0
O




“Gow

Ly "'Mru};:.n;: W:J.Lh a:,"-"'acL ic ac,.é. iy mtlm;z*cl gave the un~

seburated ketoaleohol (201). - /7 b.p._ 135 /O;"* Torys 2,4'-*;',’.‘3.“‘

LeK3 0 . -
ity p; Jluj&]?"m()ﬂ&s Tl 352 1 iy TBeo, 3480 (brond), 1720
Treatment of {’1 01) with glueline hydrogen pevonides feve the

' - ‘ ~ 2 » -4 .v;n a o EIN
apo::ym',om..col.nl {1087 ,/_ TleDe (8 4 1r 3400, 3240 {brord),

=0 ‘ .. o m it s ‘
ATE0 @ .7 . ful treatment. with freshlyr Aiebilled Doy
L, ) . [ - . . . 9] o ..._.,- e
woluene r—.:ui?:ghmuyl chloridd In pyeidine ot 07C grve the ¢loim
ot ;Lo’"fl? e (T5) = ag o "L.\\’l f nacy vhich Aid not golidify evem

N - y 3 - g N “.1. -
afscr prolonged 'Gr.’.um“a“h_.oﬂ. Z ir erude 1715 onm _j

© Tha comnound o treatnent :J.tn mdmn nydroxide g% ¢
for three E‘zour«'?’a -save' & mix ume of “3rr~mut: bs Tron which could be

. i o
imolated 2 vigcous ovl, bep 1357/0.5 Torrs

From theoretlcnl congiderations t e compound isola ad

could have sny one of the Lollowing giructures

f

k\\ ”‘._(,}—-'l-.:m.._,,‘,.'l. , ;\_:w "'-“l"_

. g ¥ BN t"gy_;_ i

(303) (104
A Wt : K e
,.3;4 4 4 n,
{106) (107)
',‘" %‘* b ir ‘4

em™t_7
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in ‘bhe infraved gpecbrin “c‘he compound sghoved bands
at 3450, 33560 em™ and 17é0 e~ ind ieating the p.-:'evez\oe of a
hydrﬁoxyl group: and z saturated carbonyl Zroupi. The n/e of the

conmpound ig 182,

The method of imolation clearly rules ou‘t the structures
{109} and (118) Tor tha co: zpcmml. Horveover compourds having
- the structuves are lii::éi:;' to decarivoxyiste during digtillation,
Sinilerly slructures (105) and (107) can be rejected on the basis
of usog speoty Wha' L Struchuce ( ..l) also is not compatible with

i ard mass spactra.

PIR spectmm indicated the presence of o vinyl methyl

group (2.05 ppr, singlet 310D, e ol ,a‘i'; 675 pom may be
ataributed to ﬂxe olefinie proten at C«f, The absehce of mny

gignal at sbout 4 ppm sugresbts that the compdund Is '-am olbly présent

in the enolic form c¢f o diketones This sppears to b

2 g venuonable:
conclugion i viev of the known hehoviour of 2 '%-(rje-a:ovteft.
Eno.l. ~dexrived 'f'rcm giructurss (165) end {iC4) can besi account

the pre sg;ec“‘lm of the compound.

LS

Hawever, uhe inPoovnd soe m?"u o Tein -a:*-*ngla, “e It
ig kmowm that o ﬁ-unﬂa'mr'r’ced nedivnm ring ketones are known to .
3 - ‘n . "8 3 L4
exhibit emamoloung v and UV spectra ! ? The ir spoecirs of bthese

eyclic ketones "fhowéd‘ srong nornal carbonyl sbgorption maxims ab

1700 = 170% cm, low inbensity conjugebed carbonyl metims oh



G o

| \
1670 = 75 c’zzi"lg. and € ¢ gtretching freguency at 1625 -~ 1630 em™t
sug{;@«aﬂm\; the preponderence of conformations in wWhich the carbonyl
@mu@;mﬁ the c'amiorlgcgrhm‘ é"ﬁbl@ bornd (,I@??e-suz??fir’?«?ﬂ be X !Pur«.ss;i;ua
rated) ore o coplanmrs  The Low moleculnr extinetion coefficients
of these: compownds hars wlso been atuributrd to this sterie
resistance w0 aozzianerity;. | A study of = model of {(112) shows
that in conformetions weve the double bomds sre in conjugabion
ﬁ'f'ftl; e carbonyl group: 4hére i # gevene over-crowding Toading )
Yo wnPavourable trans anmuler interactions,  We considers therefore
thet such & compound iseiliiwly to show normal carbongl sbgorption
in the inf |

- gtruchure for the hase treatment product, We however fesl that

aveds - We are therefore proposing (112) as a tentative

0

further work ig warranted.

55 =dimethyleyelolexene~l, 3-dione (X135} was pepsered.
- Prom mesityl oxidé and dlothyl nalonste ascording o the procedure
deseribed In literature, Hethyletion with methyrl lodide in prégence

of sodiun methoxide gave 2,5,5-trimethyleyclohexame-1,3~dione {114} |

in about 60% yield, Condengetion with 4=diethylanlnobutsn-2~onc

 folloved by cyelisation of the regulting frione (115) gave 6,6,9~

' 4,10 , L
trinethyl-5,8, ~dioxo- A" ~octalin (116) tioH



0
C{f NaoC,Hg
COOC,H, 0
(113)
0
CHg4l
NaoCHg4 o
0
(114) (116)
OH oHu
LiALH, [0]
M.0,
OH 0
(117) (118)
oTs
NaOH, Hp0z Tscl/ Py

(76)



ozpsa

octélihzwith Lithiun éﬁuminiﬁm‘gydride:furnﬁShed 6,6,9—trimethyl-
A Wagetalin=3,8-di01(117) ag 2 50lid msp. 1803 ‘Oxidation of
the diol with manganese dioxide gave the ketone (X18) as o

g501id meps 121? Trea%mgnt of‘(llS)‘with hydrggen=pgroiide-in:

presence of sodium hydroxide gave the epoxide {119) which ﬁas

converted into the togylate (76) without further purificetiomn.

Treatment of the tosylate: with base gave & low boiling liquid

wﬁich<wasfférmedrby‘the losge of ﬁhsktosylox§&rou@ﬁ. (m/e '224)

‘Theoretically the compound may have any one of the

Ffollowing structures,

o - .‘*_ .
- (x23) . (1e4)

K~aimple-elimihation‘qf the Losyloxy group and 6pening up: of the
epoxide ring will lead o ‘the fﬁrmaticn'of_(lzor. ﬂftack.by
bage at. the 4éppsition'0ansgenﬂfaﬁe an aikoxide ion. at 10-pogi=
tibﬁ;(decalin=numberiﬁg) which can eliminate the tosyloxy groum:
with the scigsion of the central bond to give the l0-membered
ringfcémppund (121), Favoﬁskiilrearrangemeni.followed

by the rupture of the’pentréi“bond ¢an lead o the formation.




of the meids: (122) and (’523)‘;’,' An xini‘i;ie;l.'fbrﬁiation ol the .

carbanion” ab c-2 can lead o bhe forma ion of (124).

N

\

'Thé méﬁhod of iéolatign fOiiOW@ﬂ “u1ew out the acldy
as ﬁhu probque producﬁ. 24) can 2lgo be reaected or: the
baal“*OI ﬁhe nass vyecbrum.‘ ThuS'the compbund nay either
ﬁm*(lgo),or (22%),, The compound had & teqdency to decompose

}standinﬁ and With the limited;facilities avallable iﬂ‘our
lﬁboratofy we ére not-in'a*rﬁsiﬁion“ta assigm any'défimitiVe
'6truchhre to . the comnourd. I all n&ob&b11iﬁy the compound.

'1s a~n1xture o* both (“20) and (121).

1






Tne nel‘h:.ng and boiling points are uncorrec tadis The

SQIVenm extracts were deied over 9nhydrouq podium culpbﬁfa
' A1um1na-used for Chrometcgr hie aavorvt loh was “*mercL {Tndim)
gradeAluniniun oxide Flandowdicdd according ‘o Brockman.
Infrered and PIR gpectra were vadorded on Beckman - 20 I
sgzec'brorl wtometer and Varlan T390 ,{3 Nz, gpacizophs LO.JEB'E&.C‘
re:“,.* getively. * The E,‘-}‘ﬁﬁﬂﬂlﬂ Vaf, LR , -and byt o pr-* ~em, swa-'xg,

medivm amd weak bends in IR,

Tate (77)1

1. evelohes r'-:z:)r%e-u:z-ca TDOX;

- & solution of godiunm m't:ho:;ax{é- wes prepsred by the ee:ilr-
'ulous adﬁi‘cz.ow of elean ’ﬂ'od s (2%gs X (;m mole) o snlyrdrous
gthanol (200 ml) amd cooled tc 0° ¢ in an ice~oalt baths. &
ehilled mixture of redigtilled cyelohexanone {(98g. l'mole) and
dlewnyl oxalate (146 g, 1 tﬁolef) ves then added in one lot and |
after thorough nixing :Léi‘*b o':erhig;h’c at 0% The foliowiﬁg day

the reaction mixture w-av diluted, cooled and é.o‘id¢f$re with 1oH.

sulphurie acid and extr‘em‘ted with e{;ther.- The extrzet was wekhed

wrtil neubral, dried and the solvent distilled off,

R N R e



poft flass ;orﬂ wey adled and heated
im an oll ~b’a*tg ot ghous 130 C until no nmove cmﬁ‘mﬂ monoxida
gvolveds  The residue on c‘tiisi;'iif!.a iiow & mve e'c.?t,,r.!. eyclolionanone=

2~goarBoxylate (1 )ug} biep L3 r"/’lG Torre

4-Dmethylammabu‘ban~2~om ne: h:.oct ide pmpw:ed fron

nethyL ,.odlde (E0 1) and 4—&1@%@%@0&&&@-@9 (17g-; 10‘.‘1;2 Imz"fe),

vz ’epv!emc’t with anhydrous henzene (% aﬁ ml} «  Ebhyk cyc’!.oﬁexamneg-
.gr'earb%oéﬁrla‘&év (i?i?g;v' Ol Tol We ';ca»:.ec'i m: one..‘ 1ot Follovwed by
&rébxrfise addition of godiwm e%?lo“.lde in ethonol f Prepared frouw
aodium (2e5my Oulz oton) and anhydrous étherol {40 rﬂ,)j with,
contlmions conlTing and stivrings ¥ After the 'adcli‘t.ion, the mixbucs
shirred fox: an sdditional hour and left ovex-n..gh‘c. -‘ﬂhe ‘
‘iollowmc, day, the resction miz ;wce UEEF’ refluxed m‘" an Hour,
cooled and au,.?.u ed. - The h@nz‘aneglayenw&s- separated and ‘the
aaueous” ,.La"‘Jf:-}I‘ ‘ezxv'macwd‘ wi*i':n' ether once. ' Mha. eombined axtracts
t"-rerer washed, dried and concewtrated, Ija.si;i aumn of the raelﬂue :
gave e&hyl 2—-(3'~o robubyL) ~eyclohe::azrwl-ﬁne-aucarnm:ﬂate (138
Bupa 158" /Ca'.s;; Torrs It T’{EE uEed @ 'a:s guch in the i ex“k atep.
) 149 .
Y0-coxboatliozy= A =ockal=peons {79}

‘l‘é:j' & ssoiv.b;«.orw of sodium etho:«.z.&‘e in ethenol [' prepared
frow sodiun (Tale, U g 'z‘uom) G.m—lydfeu’:} c—».*anam‘ (150 k) ot
was: added a 10“7' s mma.q‘géwz:e ol n:l‘b:cogen' : uh;gl. Zw={ 38 =0 xobUtYL) -

cyclohe‘xarr—l-one-a—cai boxylmte (25gs 0,104 mole) and the remchion



nixtire 165% ot roon temperedures  After 2 hours the mirture
acﬁ;dified w:ith ‘t"ze&al? ‘*sbeﬁf:w aeid, Socz lom seetate vag
. mlﬂered ofT md alco ml vigs re ved um’iér redweﬁ presm.re.

‘szf pesidue "fa.:s salsen fwn in ;:»gmém vashed i m B ingy - sebirated

.

.mm bio arBonate solution emd apmin with bringy deled and coue

nc:"e-nwmafé. The wesmue ol dig uil etiorn gave 1 G-‘c'sibue'thmcy-ﬁ-

1” -am:a"-.«.*one (1‘?{g} b 1} 1,»6 /Bw iR (lz.czm,&, :..n en” )

’f@w‘wuﬁ 1=/ 2 (s)s 2610 ( ) 2650 (8)/

\\
v
A

”'xt@‘ Eyd=d 'iwisz%op}aez\:;‘?its:yémsﬁgﬁér nrepered in Qhe npual

i'—-

R Bﬁ’;‘;,réﬁallig(a& oz ciimgon plates  From ethyl Gcetate = ethanol,
L. . ’”'“ﬂ JO 88: ’
Hepe: F1G (LIt

© Anals Galed for "fgg%ﬁ s G 50-?3-; Hy 5edTy 1 33,935

. I’Qm’lﬁ G; )(’3&_ f@, I"i'r 04‘5, I‘h M,‘h?(}f; }

rocords 1L7-138) oo

et

Semicarbazons gs‘:r:er arad in the L 2l wey on crfatal%l ation from
&thinnio L mélﬁaﬁ% m 208°¢ o

An&l. Caled; far Cigtoo {)3f ' C, ){Sﬂ_l; ’H, fo§?5 Iw 54055
: Fownd Gy 604 20, rz, 74504 o, 5, 04

I}

lroxyne thiyLe |

e oetalone (79) .‘["'22;;_ &,0eL mole) was reflixed with
ethant dz.ol(?‘mm 0,12 mle), po ar«—%olu@mmlammc aeid- (50 ng)
and -dry bengehey (200 nl) using a Dean 3 Stk ?’fmmﬁ separator wirtil
; E m mora vm'ter aez;aﬁm‘iaﬂ- The réﬁt&*’amn z:ﬁ:;'bi.tgtg P icaay maovii.gd.-, washed

wi*ﬁh; ew"c\ma*he& godium W wﬂr’ﬁnm te sslv.twn and brine, deied ond
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concentrateds Digtillation of the residue afforded the ethy-

‘1eﬁe»ketal'of 10~carboethoxy- ‘l'gocﬁa1-2~one (80) 24z Dbep
1420/ 2 TooT

Iolte Liguid £1in {on™r) {Spectrun 2)

LSR0 {viy, X1e0 (o)

1.3

A solution of fb:he ghove ketal(80) (20.8g) iIn dry
ether (200ml)was added dropwise with o% t.:r-rin:: o a golution
of H*ahiu{n_ aluninium hydride(5.8g) in anhydfcus ethor (200ml),
Afber the aﬂdiﬁion;waa-compieﬁe the nixture was gently .
refiuxed for 12 howrz. The compiwx was cavefully decormosed
with o satuwroted solution of s;odium sulphates The e-‘-‘char
layer veg geparated, dried and concentrated. The regidue

on digtiliation gave the ethyleng Xeteold of 10-hydvoxymethyl

G

- li9Eoct&&~2-oﬂé (23) (BL) bepe 146/1 Torr. mide 0%,

e ) Lo - _
IR (Mjol mull) in on™ (Spe~ctrun 3 ) 3420, 3380 om"
he zbove tebal (7)) vasg i

methatiol (60 nl) combiining congs hydrochiioric acid (4 ni)

for 1 hour. The product weg igolated with ethére The
ether extrpet vag washed With brine, giureted sodium bicar=
bonate sélu‘?sic'm and weter, dried and concewimateds The
residue on distiliation gave 10~-hydroxyme thy L= 19 0 ehale
peone (82) Twp 136°/0.6 Torrs

ToRe Liquid £iln (imen™l)  (spectrum 4)

3420, 5380 (bromd), 1635 (8).
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1

¢

The 2y4=dinitrophenyl hydrazone of the above compound jre-

paz.ee, ’,n: '*he usm.L W"rg on cryobilll ga o io'x Tron ethanol han

[y
. i

'
[
2

ToRa 1{}1\13’9'33.1. in czzt":%i {Epe chrun 5)
3300 (fu; 1-010 (g i)y L r)O (S)t 3%0 (o)

é:§ﬂ~ﬂb0txrzwgmﬁxu:'=9¢ et dngniteT=artg (83}=~ . o,
5 el ) - . o ty '_
‘i

_ i ‘:xolut'?en o ¥G-1Vﬁm*“<m othyl- A L -ocmﬂ -2 =0l
(3..7& 0.0 mole) and methandl (SOm..) was cooled to 0% in
arv ice-‘al” bath and o mlf-'t'uff.‘e o:’r-‘ 4% godifin hyrd roxide (10 ml)
'ami“ 30% hydiogeni mmzsw.ﬁa (10 mk) wa:z «6&96 with eontimous
S‘b.’ii‘l“inf. » After the eddition, the ma@ti;m mi e woe
E:‘i;i:fr-sﬁ-c‘% for an edditional howr and lpf b 096 "P.o” ?9 i‘m‘uré;._
After the rcmoval o_{“ nethonol unde.c reduced pressure, the
reacﬁ'a’n IR} i ure wes cz.?.lu'-bed with *mte.c (Z0 ml) azﬂd eytracted'
$ bﬁn,;em‘:{. Tha s-sqlven“g e:a:'t:cac'ls was waghed umil neubral,
d;?‘;?.{,d. and concentroted. o gumy aass on r“"f"talliﬁ,m.

Teom petrolaun

,_‘
[
C":’
| <
Z)
L
Lo
LN
C)
C.J
[3
S’

Zave the epoxy aicohol 83),
a.. . 5 . ¥ _ .

I&opi 30 w

- Anel, Caled for ‘_,ﬂ«{-,b Og¢ €, 67,0691 H, 70595

oand S o, 67.656: R, T.68%

Lot (’mtj;iol} [in en ~_f (Speetrun ~ 6)
3480 {g) X720 (o). 1340’<é),‘l$7o (£}, 1310 (s) 840 (s)

mgv::gf_*trm’"o‘jmeth?!.éfme‘-,;~ et (TA)

The bovez mno:::,r -cam;;gmd‘ (2,020 was dissolved

N
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in sboolute pyridine "(’5 M.) aﬂA cooled 5'80\ -;»OC. It wae
treated with fz:‘*as\‘hly digtilled parag-toluenesulphonyl chlgr'i.de
{(285g) in a‘bso.iutéi oyrl 1"‘1:\“4 n..) and le 5 at 10°C i’m.

4‘72 howrgs  The "ﬂ"t*&th. ™y VoS oou:v‘ed into a c'lum*v: of ice and
hvdmeh‘t orle aom and the white gyrmy solz.d extracted wi’ah:

P

chlorofornie The extraci; vag washed m.ih ic e«-cola watey

. - 'l- ' > - ! - - . * o - 7Y
geverel tiney; driad and concentroited. The togylate oo

o L'uﬂcd e as & White =0lid (5.0 &) tede 98 ,G,_

¢ T - i ) .
. . .

L.i (nu 01 ) Lin cam i (_::»ig:e: c’tm.n. Yo

2:?0(6}. 2860 (=), 1720 (<)15 ‘n). D&E (n). 1170(5')-

)

"‘?::m& (74 - ‘ - -

‘, Ci'cs, & 5 0L Lmn of 4y L0mepox; ~“‘-*Lo~“‘mx‘:;m::@z:,@%*d@é&l ong
(745 | 1.0‘{;;. J«003 mole) in ma“-:xsr;oi'(f i) 8% 0°C was
added 2 me‘{;ha wlic Polu $ion of socllmn lvdroxide (0.55 :m
4wl wethanol) in one L’J:u and left at 0° Jor bhree haum.
The r’e‘aa’smzﬁ mixture was diluted with brine, e»’::trécteé "f:.i:h
~th°r. we uhed s:elv,ﬁ with nrinn and £inally with water, 5:1?.5;6(1

and The gther dig 5,’. ed ozf‘ The vigcous Liguid on dlgtile

'

(v:a

. " E ' . o 0
lation gave (95} b--p : /3- o.c‘r. |

Y

TeRte, {Liguid f£ilwm) "m cm 7 (aﬂrrccrw" &)
FBT0, 3'550 ébr& d}i 2960(‘“: bQ '\8)9 wi{:’ W}'y 1605 ()

OV(m‘}.,Mi&U (‘.-,,;;. 1370 -w},...;i.BBO {11), 1269 {n), 1200 {w}

Aa6s (), (86 5), 810{g), T ‘»w_
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BR_Cin oom), (.

5#.‘-722(’11.83. .03..("3;{ d) | SR »

Mags (Specm:m 10) m/w | :
195: 179: 15) (hﬂf"a 1395’3’)» 135: 3-3-1: 3-075 790 51

"“he aqusauv wer'b lon womp acs dﬁ fied w..th d:z.lu’m
luc‘mach.,m:’ic meid (%:l) *sm?t e*rt::e g;ft‘e& with. ch}.orofom, ,

3"9.322@6{ u‘n'uil 1o ral., r,zz: ;.ec& and enﬂe en wa'had. | The rv’rmy

ma:ss which am 10% 'i‘a‘@;.i»'i‘;l'.f zoud hca be pupif 24 w mﬂﬁ Were

inveoti gated furthexte - | : .
; m@@m evv}j‘_}j; ey
T unm goilo~dgrivative ’?;;;}'”:i_' iggw"" oy loheronone=2-

arha Wl&%& s.:i cemEoad L ite

W0k

i - ,...', Jon -} i ' L. ,",@uuv\‘-- I WYD" 4 - N i’ s
2=carboxyiate -g{S»lg,, o3 MOLG) &;*c‘i eczél- g sy (TaSos Q:n )i ﬁ"aw..w
i -~ &y it Y cr~., kY »;
in mhyi 7‘1:3 bonzens {800 i) was addad c?.curw*éirfe, .g;m"ﬁ" el
hmm.&e (}9.».’.‘*7@,; 0:72% n-ola; with ‘voaw.:czg = wrl g5 *:.*3: 3y :::‘2 1

nixture wos reflued on & wiedn bk for % 1 ’;w: caaié‘cii',

slmc’z well with water ol congewipated, The recidus on

dw::i& ation gave é“‘ch,} Sepropereyl ey?eiciiezgaiiulwbzarswz?i-‘-'

'ea:‘i:ehm::;:g ts {588) baph 15‘0/‘9%:’1&

534

Senwar‘bm.om p:c-emama by sodlun a:cma‘ce ma’*!wd

crjmtal.tisa‘ciay& £ron mwaws hhanod, mel“seﬁ m‘ is 1549 -il«i‘i:-

s 2F = 153, 5
rotords m.&‘mwﬁ)
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(97)

By {Nq_‘gpmﬂr;,l“_cvc‘lohexm~ l-mm—?-c wboxylata
A solution of ethyl E-propareyicyclohdxan-leone=g=
cavtioxylote (58*.."0555; a‘» 27 mole) in 100 ml nethencl wag added
‘@Qﬁ'ﬂ?i se Wi h gtire c; to the catalyst pr “Q‘cared by momen'bamly
warm._nb ani xture of ved oxide m boroti~
trifiuoride « e”ohcr complexx. ( 3m.e.3 " GT‘J‘CmorOdbafiQ

A plighhly arotiteraic resc ’L«.LOZ!‘ crpueds

mereuwry (5.8z),
c.z.c‘{ &g

nethanol ( I ml) .

&fter the add 1”6103?5 Yhe ‘f‘aa;c:tmr' mixing Yo ebicy ad ot roota

ue:s@wa"'wma for en additiontl Hwoo hcu:esz and pcwea farbo |
the oroc‘iuc’ﬁ

very d‘llu?s’e eold sl

S
wass Isolabed wilth othery
solyvent c’i‘ij.,sﬂl]"‘a“é{ BEE Tha- ‘cec'mvee or dig
ethyl ?-( Y. R0OY fm? 1) ‘B,}wiﬁh&‘f-ﬁﬂ‘l“()“l@" —ﬁﬂz‘boxorlz*be (452)

b.g 1%5 /1 oz, ‘ o
T.R {aago.a} L_,..u o __7 (Sgee»ru:x J.LLJ |

2940(3 )g 1’7-538, 1695 (?Jj:'sf'»q";;;):g 3;360 (:3'). 3220 (o)

) (”)l 1155 { ».&) 1125 (S)-

ar‘“* e «mm W.JG}L 9‘b..1:-v'3.zv"
\:aarheu wZith vatar, drieu and i.he
hmion eve

-

D.Le*em c..rba,ﬁore pE '*epareﬁ ke d -bha uaua::l viey had & meps
L% could :m"i: e gm‘.z.i‘md augd bo. ite Ingolublility.

- 216°Cs
830
(m,i,g acc:xdc 1,95.5-1;).6 C c_l*c’c’o) .

E»:h"l.,. 24_454_4.1;8"?‘“?"&:12'@0.:5@&_@% ~gped=torbozyiste  (98)

Eatas. Jam (11&5*; 0,282 & ai.om wee 63.%**01**@& in
-tgrtlgrry bu‘bangl {450 1’311’.) by I“@Efﬁm"ﬁ' wder ref‘.lu}'
the aelu-mon-- had cooded oz rcoz;;z xtsemg:;.g:a»mme

then
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fra vasgtion mixbire wes poured imbe les water and 2dwl of
GOYIC hys?*schl&r :.n peld wan 5:9.1:»1&1.; aitded. ~ The produet was

igolated after wi.urmlng the reachidn m:e.x'bure with sodium

siloride by extrachion withh gihers The golvent extracted

Was waohed with wabery drﬁ‘. d arid concentrateds The residue

- o"ﬁ ﬁié*‘“&:ima*&zton - gave euhy&: CH 4.3 .6 ‘7. 8~hexah},rdro inden=2-

one=8-carborylate (97) 205, Deps 1325°C/2.8 dove |
(Lﬂmﬂiﬁm)iiﬁwﬁzz (awwmmmz) |

29?0(3). 2840 (8)4 1720 (".).c 1676 (5:). 1)70 (M); lﬂr@ (W)

1220 (s)y 1390 (m)4 1mso (m) . [N

»

.saaiéai}ca;'bmbn:e prepaved in the um:.al Way on. cXys v&!.ll. ieatsion
frn;n'g;‘thml. me;ﬁt&& a't: POz {Li 1:89 rpco*ch ?02..4-20?«;60}.

..........

13

Am:.s CﬁlCd fD'Y' 013}5190»:1}'— $ {;g 58 86& H; Té .16; 'ﬁhlS 085
. Tour & L€, 58,841 H, T.35% W, 15,8735

hydroindan=

. ﬂixhue of the kel toaetes:' {98) (20, 8{3; 0.3 mole)
- hhfmef diok (8.‘3.6;?;,_ 013 nohed, pang-toluensmilphonie acid -
{50 “13;) Coie NG Vakid ’mauc‘m‘ (? ’?O i) vz FeT cef’lcz-.ref ugling w“’a’?a'%er-
daparator for thrae ﬁoucr- pfter vhich tine no move Weber

. gxgpfagrgseé, The reac! mm’- aixture weg cooled, wa:é'-hed with
sabireted podinn Dicay bonpae golutionn and water and
mmemraued. | The reg .Lcm“e on distoillation gave

28 & 6.-3’3 the ethylene ketad of (28). beps ,l40°0/5 Porye,
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-.-10 Qo

IR (liquid £ilm) [ in ef*ri'lj" (Spectrum 13) |
2020 (s), 1720 (=), 1620 (w)s 1450 (s), 1370 (m)
1350 (w), 1260 (m), 1230 (m)

The golution of the above ketal in anhydrous ether
(100 ml) Wwas added dropwise with stirring to a solution of

1lithivm aluninium hydride (3.668) in wﬂwﬂrouﬂ ether (200nml).

ﬁ.-f;ber the addition, the nixture was gently refluxed

- for 12 "hours‘;a Excegs of ‘the hydride 'yfas decomposed with
careful addition of water (2 ml) to +the well-cooled reaction
nixture snd the complex was -cle coOmMpo se'c"i',with godium sulphate
solution. Ethei*:@yer was geparasted, dried and concen=
troteds  The resiciﬁe on distillation gave the ethylene ketal
(100) . of 8~hydroxymethyl=2,4,6,7,8-hexahydroinden-a=one
(182), beps 345°/0.5 T orr. ‘ |

. qu Nik .

A solution of‘ the ketal (106) (5g) in meﬁheno"' (EOmT)
wian Warmed with 5% hydrochlorie acid  a% 50° for one houry
when the turbid reaction .,m:;fz;urez I?e cane tf:le»a;‘_, the heating
Wscs‘s.‘toppecf{ gnd the re actién mixture cooled, diluted with
brive, extragted: vzi‘thﬁxé‘ther and the extract washed well with
brine and mﬁcentré:tec‘t; Dz.a'bn.ll vblon of the residue gave
~8—hjdro~:yme~ahyl~2. 5 b 7,8~hexah,,rdra:mden-2~one (Z.5g) (lol)
I.R. (liguid ;s‘.‘:.lm) /" in cm 1_7 (S@ec“\,x.'mn 14) -

3520, 3480 (broac}. 2900( ). 1670 (8), 1610 (m). 1440 (=)

X4ro(w), 1290 (m), 1230 (w).'l_.go (), 1160(1;); 1080,
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cr?_.'_!_“szi‘.s m.;g‘ 152>

eloze
105*5 (m). 1025 (m), 940 (m), 840 (w), 850 (m). 7‘50 (v«')'".‘

a.,éﬂbinitronhem.hydmmne nrmmx'eci mr gulphur:.c zeld me*chod:
on crygtallisat uiaﬁ from dvz.lu#;e ethanol meparaﬁeﬁ ag red-

" anel, Celed for OCigHigUsNg ¢ C, 55.653 Hy 4.927%
. - . N, 16.23% |
~ Found s 6, 55,625 H, 4,9 1, N, 16,217

IR, (mjol) /i cu “17 spectmm 5

3300 (8), 3100(S), 2920 (8), ?860’(#), 1610(s), 158 (s 3)
1540 (W)y: 1500(&2}. wsocm). 1430(?:}, 3.41@(1@*), 1580(1“),
'1_-,60(%1), 1340(s), 2310(S), 1275 (1), 1220 (i) . 3.190(1*:)
1130(H), 106 m;,; 1040 (W), 920(u), 830 (zf.r)

Mo & solutcion of B~bydroxymethyl-2,4,5}6,7 8-hexahydro=
”"’_“-‘j~2’-oné (101.) (L.66g: 0401 mole) ’:"m'm?e*&hami (50nl)

- cooled o 0%¢C waz added a nizture of 41 scciizm ?wﬂraxiae ( Oml)
and hydﬂo-c’en perov.iﬂe (305, me..)m cne lot and the rmc’smn ‘
nixture vas gtitred for one hour end . loft et 0% for ?2 hours‘. -
e bhsml vz removed arh' ":&:*educad pregoure end the redidug
dilubed with water (5 Oml) ’ "’*he cong;nmci ey extracted with
benzene. w@sm& kil nawl.ral, clried and the solvent _'

_ étz.s‘tilled offe  The gummy e crystallmed frcva peftrolem
a'hher—'e'ther ‘co give bhe epom’mlcchol (3.02) m.p. ?2
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Angls - Czled, for C 105*3_;3.03: Cy 65,953 M, 7 » 695

Founds G, 65,905 H,.7.68%
I.®s (nujol) /"" in ‘\,em"l]" ~ Spectrun 16

;.3420;'3 46@Df0aw :@'-“ { 5, 2840(3). 1720(S)
1470(C 8, #}ﬂ(b) 1410(w), lybﬂ(f). 1290 (1), 1240(H)
1210 (W), 1190G4), 1do(n) 1090. 1000(b£oad), 103 o(m)
QwO(H); i) (w). 850 (M), 810( s 790 {#) ‘

' <
i

3&—?3@9&#83%@&31@3@ m e thyiederhyds

To a golution of the aua‘:} jﬁrc,zjhol (1o2) ( :}.Sz”“m 002 mole)

| in dbﬂoluﬁe njrld“ne (5 mil cmolmd o =10%C wag added &
'solutzon of’naxa-to ueneﬂhlyhonyl chlorlde (4581 0,21 mole)
m ar?a;sclu“&e pywid ing (5 ml) in one 10t and lefz at 59C for
48 hotirs'. The ve=zc “cion mnuwe Vs ?.\Q“m‘e:i ko a
'slw:'ry of ice “nri by&roohlo ...e acid- aac?. ex t:i"ac' bed with
cnlorofbrm. 1he e?trﬂc* wos waghed Lhcrou&hly with waugr,l
drma and corrcem'r te.‘. The erude gummy tosylate which
aould not be %cli ified w me used as such inthe Next dtep.
Yield (grude) ' (4 5é,} | I |

'- TeRe (gunny mass¥ 2":1?: mn“" lj ('Si'oeo-trum 17)

2920, 2840 (broad), 2670 (W), 2715 (8), 1660(1), 1620(W)
1590(8 2, Mr0(8)s 1440(8), 3400{8), 1390(%), 1370(5)
1325 (), 1280(10), 1260 (W) ; 1240£ﬁ§a 1205 (M) 118048)
1160(?)1 3_130(1 Y, "1’&3(;?), Z%.wa‘(l s 1020€1) 5 1020 (1)
ggg(m), 940, 900 (broad), 860(0) 840._(?512.;( 830 (1) s 810 (1)
wwmh'MMs) | |
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To a zolutior ol the apox yﬁc»:,;,f'*fw' {(T3)
. h s 0, ;
inv methsnol (4 ni) a‘t 0°c wag added =z ncxnaﬂo.s.:.c goluwki ion of
godium hydraumide ,’J.“j O -«nxhs—m Ly in ope 1ot and lef%

at thot terperotwre For % hourse. - The reaction nixture wes

3

d:.lm:eﬁ with brine, antracted wliik stheyr; washed vrclu el Drine
13 ) )

and .{'3*181.1' with wetss and The golvent 4l ’“‘f" iled off,. The

Jee

wigtous residus on Aietilletion gave (1L1Z) ae & plesmsmt swelling
2

ToRa (13quzd £iln) 1 in en”: F  (Spectrua 1

3’25‘3. 'Z.;" 50 (bI'C-':C‘}. :L{?U (S“%‘ 3.605 (;i‘}, ..Lf:‘?‘u 'k.‘.'"'g 145 (Iﬁ}
CABT0 (8), 1290(w), 1230(d), iXrS{S), 090 (8}, 1040,

1015 (hreod), ORO(5), 000 (1Y), BAo (3}, 310 ()
Puli B {Span %rum 19) .

2005 ro*?, (31—1':5531@3-:;%); SeT5 ppm. (L i)
n_&gg (5nscteim 20)

m)é'- 3‘82”7 (35} 165 (40”‘), -LﬁTUOO )y 1.;.1 {560
i;sé;.-:a,.i.mxz;@ézz@qz.e;cm.—...-d;g.ﬁ,:aza,en (Dimedona) (117) |

o & solution of sodium etho}:id‘e {prepaved from 1158
godimn motel end 200 nl sbsolute ethen nal) wam ads 2d in one lot
Aiethyl nelonote. Then freshly d '{:z..lled rxesi'a,_f oxide (50g,

0s51 mole) wmn iniroduced drop-ise and vu:ch fxtirrmg, Afher

04003 nole)
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‘the addition the veaction nixmbture vias reflured for 2 Howrs .

with gtirring. ﬁ{solu'tion of potarciun nydr oride (6245 & ALn 506
nl water; vas ol "“t and hhe pewetton rnisture wan pafluzord for a

further period of 6 hours. The verebiow wer acidified while sbill
Hot with dilute hydrochloric acid (Je bv wvolume).  After removing
nogb. of the aldohol by aistillation, the veartion mixture was

boiled for sbout 10 minutes Wi’i{h c‘ﬂ.ecoievriaing charcoal (8:»:) |

and’ ‘{zhm'r ff’imered‘. The treatnent wi h decolourising charcoa
was epested. . The residue wag-neutralised o litwas by the

*

ad’d‘iﬁ-;cm of hyﬁrwch?i-.oric aeid and "o.:.lor’ ‘egein with deeo l_ urising
. ’ %

chareoal (8 &) ond fiwafed. '%a hot yellow £iltrate ves

nade- adpt ine:".:ly oeidis m nethyL oranb . with dibute hyaroc iloric
zeld, boiled Zor o fev nimntes end al.towed to cool wWhersupon

dimedone(1135) crya%e;&liaed outs It was riltered, washed with

cold vateyr and aly deled, x.’ia.l . 6(}” {8455, wmape 14T - 148°

Dincdone ‘(236 ) woo added with gtirring o sodiun

- methoxide (prepared fvon 10,12 g. modium end 110 ml met haﬁol}
Pollowed by methyl iodide (44 nl) =% Egduring 30. ming, ‘Aﬁ;ér
reflim (4 ), methanol e s renoved - 2 m? the residue diluted
with waver and gxiracved vith ether. | The ethereal golution
wag exXiract cd w ol 105 ; aqueous 3;:7"&5.55:3‘.:.@ cerbonate and tle
ex*hr.:tct ac.w z.:f.,.z::c« to precipitete (L14) wh ich ves washed with
We:tcz“, dried and used 1.’4.'«:-@0"&3;:;" 3';31‘ fhe res tEDe Sfa.el-t B8

(55%)s Specimer crygiellised from ethanol had m.ps 1667



el
o ' a S ‘ [ -
3 i A ' <o "OC\ "‘.Lizﬂ ’.ﬁ-ﬂ?—-b,

The ﬂlope (134) (lﬂ.é &)y 4~d1e+kylaminoLuu?n~2«ﬂme (16.5%}.

Dvridinq (1045 mljand hunucva {50 31}‘weré.rafﬂu et {17 howrs)
, u51ng'a'Deﬂﬁ-; ek apnaratuu. - Us wl work up. gave 24%,%-trinethyl=
2—-('5"—o:v:‘:*»*ic-z.z'ty“iﬁ)-«.;_, Bl loXacy clo?xe::ux i {170 g) as ¢ vigeons oil

H

Lade 135 a'lﬁapjg.a-morrs T

The gbove trlaevon» (lxoo §)e il ‘yla:'ne {?.5 mky, bei-

zole seid (6 .ab) and xylene \T;mu),wmre ref;axea usinb,“eam“

Starlk appavaitus %ull.no ﬁOPE ﬁlior soparated (20 Loufs‘ Unnal
work up,gavey fter izaciiﬂﬁatieﬂ, mhe@c sired produck (L18) a
& pele yellor oil which Sﬁlidiﬁiﬂal LI vwas erystaliizdd Lion
ether and peiroleun ether mep. 947¢ gﬁ: 2A% wm ( 13,000); -
| smBl. . CisHigOp requires @, 75,73;_ﬁ; 84757 . ‘
Fovnd 05 75355 H, RlA0

“ha c,é-é nztrophenylhyﬂfaanre e erySM.i zed from

hancl —*cxlofcf%rm. m'§wihuﬁpé /kma? (uﬁblﬁ 385 ma { 17,000)

Thﬁ>cyeladehydr tion appees wed o be nather s%ugg sh prosunably
Cdug bo the sem~dimethyk ﬂouys Wﬂl&? introduge xnveuwe

1.
~

i;Sw&iaxi&i interaeti on i thé nmesmeﬂlaﬁe agldol,. .
. 4 « L= Yrin o 1'0 LR
, ,2-1r; ot qg -l o»dl oz A «g aW iy (er}

) A golution of ( uu} {z 5} Mn ethe& (10 L} wes aaded

, siéw&y o @3Wellu $lrred ias E@ﬂulﬁﬂmﬂi LTithiam mlﬁﬂ%ﬂld@ hydpide
'iﬁ»(zﬁ nl)- at voon temperabtures f;ﬁ%eé sﬁirfing'a%froom4ﬁemperaturél
(i,s.hohré) itlwaﬁ{&ec5mygaeﬁ at 5 (lee-bamh vxﬁﬁg‘saturatad

- agueous sodiun sulphate solubions Usual work up furnlsbed the




<

¥

. }'5.5” ,

diol A&";if—a ml arlecs. 503 T wh ieh wan ey 5‘1:&13&.’?@( . *sm ether

patroleus e*t ﬁ;‘xf‘ ey needles, mep. 160,

v f:cymmuz;u fee - eavhein oY AR ﬁ wlyeis and &id pol ghow

o
ey o W"‘OZ‘;'}Lin’: in UV, characteristic af.‘o(ﬁ -y ‘“s 'ur gbod Ketonen.
o . . ”( R
8, 67 ol &w hAES-hyd oy Al -Qcmlww»-c}m (1“8}

H

& solution of (237 ) (kg ir ohloraf@z‘*m (300 nl} and

a u.we» xmngzmes& dmmde\? ‘f*)wex.w S'b.r.rrcd gt roon “sempele’ mr& Toxr
..4 hovrse The nixmt uz’a wag then Filtered, ’i‘:he"t;fga’nia residue washed
ﬁl‘iﬂ’" %7.»0’6: c“i-h&;f.’i# o (,) Dtm. L ~} snd Ghe dombined D1 Arates driod

and comaxm*a"‘aﬂ. Phe roR :}_ e orf dm_w..lla*tzmz gave & viscouaz

oil.wmiezs sGLidis .?.eé, zmu zz:’.“ue:t:" CYYSt l_::‘zamoﬁ ﬁ'om HOOEOTE

1,-

- petrolen ether hed nip. l"':lai" AL 245 mm ( 15,000)

&4
T N Y. ' - C v v i
Lol (mmjol) L in om 1/ fSpactoun - 2L)

Ay
~

3400 {$)s ATQO(8), M4B0(S), 1350, lodo(s)
Am:z calod  fox ca,.m,ua: : e:.,?g;.,.msg My 94605
?’Ound . q 3s6s 11’9. ,;8‘7;

M‘? 1b~?i’aw-5ngﬁwrmemw %*Pﬁaﬁge A c'w;mﬁﬁ 1-119)

S Mo (Jlﬂﬁ} (L g3 00005 mole) f‘n ne¥ ?'zcm.:}l {35 nl) cooled to
0 wEg 2dded o m v"m,, e oF 40 goditm hyteonide (B mi) el 309

L
¥

h,rcL‘orw: peroride (‘*’« m .L') s:,'sh Cot tz. wous sbire gy ATher She sdditic

'khe matmm zm*wimre *’rm" b 33y ul- foxr an ndal Tio vzaz. ?omm and lefh

&% O’:’C- for T2 ;ou?*sz. jﬁaﬂtﬁmmi' Wars e Q“IEEJ. o & ’ﬁé‘,‘ﬁ?*b?fﬁh
uwnder Paduecd z:remsw"@ fmd -c*zn :._.csi&z@ e bam?\ u in benzene:
- " e o t “,,—._..\

P
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evident from the infravred and. pem.r spectra, (Speetra 22 & 23)
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ketone r.dﬁa oo **o? _ u:‘ Blhe dibromo ca, npound. A sbuly of |

The 10%’ ppectrun of the compound {m/e 222} cleerly showed

ﬁ}'zga‘fsi ﬂséﬁ_cbn.ymm& i Gho ‘3ue*w mwe porded 1,o-bis~{i%ocko~
C}‘C:l@h@::iflj_*‘E.'"(‘»’*.’*.E‘:i‘l@ {Z133. The Ik speclrum (_)3’;“ thae compaund

vag alnoat i v’r"u iceld with Uh‘ of (J;"af} de s:cri"e‘? hy Ca‘i‘l_pS-4 '

(zrzmy - | (zv)

- Imberegtingly Camps how pre zr*'ﬂec’ '2:119 c apound (IV) In a nine~ghep

-



=107

g - [ P N o ey P Ay - .t .t
gequonces guating fiowm oycloiinnanons asm shovm in the

belos,s

O =00 —0-0

V]

4

Y

HOW g C AHQ_OH
viu |

ot

-———»CQQ

<

s & T
LHARY I




B ik

Rpduetion of eyo :L by ,:c nond with ﬁlzmz;nimnjaﬁsr._lg:,mx i1 menzene

save ‘th@;pi&? co.- (J) whieh o‘:‘.'dun fJ;"S’ﬁ~D££ gave vhe diene (VI)s

i [ o
. )

Digla~slder roae Gioy ?...L dinethylnaleic a:nmfowi‘e ‘gave the

) . o
"GC“’“:{"&C yelie con QQ1 ‘ng (v _g.,,.) VW szﬂ‘ ot e ‘mf::.‘-’.i 3'.022“ itk lithiom-

! ) b w e o
alzzz yiun zﬁ;‘@'rzde onve g.,;_;, 9, 10-dinat zv 19 L0 =@ L Bordir ‘hvmr, thyl) -
. ‘ra(/&}‘} H ! p wia o W ; ; & ! ] ok
- A' = ‘Mrmré%m;i»rvwnxﬁ rene (VIII) vmv 1 waw:-..',,cxmvez"‘ces; $o

« } »

o it o ‘- s D ! ¥ P
the "ulnh.,de '{..f..) bye &?fﬁ?fl &Z‘d‘f",@ﬂ@"m@l’lﬁ@ chﬂ.u. shueisation

WAt 1‘Ei¢mcy I*\ c}:e'i‘ g_.,wve ‘HL‘” "e"r’aﬂe'chyl BOTY; oam» ( which’

K

§*1 N

an ,yﬂvo*'*, a’teé W i"ch ocs':z--ul" ‘te"aroz-rlde a (;;2} « G '::3 datlon

R o ey " : s ., _’_ N © o vm K 2t
) oi’ ’aa’-.e dlﬁl YILeh lc?cx eurn mce :a*i.e a.h wenzem rave (IV).
i o . o N i had f ’I ’ € : oy H

'
'
1

Ve vmnted cs qwdy (_L} the co?ﬂve nf.'n of “b‘z'a,a diretone (IIX)

to 't}*c perh'»'?z?o,p‘mnm'c** e t:t',ial (“_u‘) am« ghn i "ahé action’
& aeid on 'i"& ahd, - 1i} colivert b?’e C,..i.p"‘"’"(/f.)“"’ “to- ghire aydien ,

h‘v 'u:m/b e:ﬁt .\Vuod aldold: oﬂc-»m'ss Tlone, © Canps.

m;uch,ed "Lhw m,,me cm;al»omd al

¢ L3

,x (xImy o ot (}f..._..)
3 s PN . ”:;._,!‘ . L . R ‘E . N T,
0% w‘.:mz.eu the acid cmbalysed reaetion: 0*" ‘"319 0.’3(\0"501’19 which

“would: haiveA led g the Formablon of © ie dc,ayd'";zﬁed com uOh’ﬂﬁ ( ZW).
N ‘
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1,L-Bl«—(E'Okocyxlohele)—eth ane (III) was treated with sodium
amalgum in benzene under niﬁrogen\for thrée'ﬁoura“to give a
vhite crystalline compound meD. 3.450 vhich in I? showed no
carbonyl.aESOrpfiQn. "The compound‘showéd a broad band ab

3400 cm"I indicating the presgence of a hydroxyl groups  The
mass gpectrum clearly i *ndlcated (m/e 2ed) that the compound ig
the hitherto umreported pethdronhenanthreoedlol (XIZ)»  Though
‘the compodnd appeared to be homogeneous (TIC), it is quite
Likely « mixture of various perhydrpphenanthrenediols with

" (perhaps) the troans-anti-trang isomer predominafing.

Ve - hoped that the dicl (XII) would rearraﬁge to the

tricyclic ketone (XV) under»the in Tzence of zecidss  VWhen the

P
-,

Cxmm) - W)

diol was treated with concentrated sulphurie a¢id,an intense
blood=red coleuf developed. The reactlon mixture on working
ubegave a pleaaanﬁ-smelling 0il, The'moiecular welght (n/e 206)
indicated that the oo@pound wag formed by the loss of one = .
molecule of water from one molecule of the compound. The IR
gpectrun indicated the presence'of a hydroxyl group (%400 cnm l)
though arvewk bend at 1700 cm ™™ indiceted the presence of «
carbonyl xunetlon} The pompouhd ig probably a mixbure of (XV)

and (¥VI)s The extremely small amount of the




-

o "ompmma @t owr ciika%waeﬂ wam dinsufficient o mttempt & sensration.

. I‘L—(’ﬁhﬁr work is B prag:‘esm

~

1
e

v

8 H ’ ' . . " ‘ ‘ -
-Hexmt, wo attennted the fold eotelysed aldol cohndensation

of the dik otone{III), The compound eould léad fbd the formation

£ the ’rm;hnr“te unlnowy cor,.“onnﬁf, (¥ "‘T.") end /o (EFITI), -

G lenrdy (¥ "”V}Z.LL‘ whieh cm‘ ?*.‘L fron tsm thermodynamieslly
logs © ble oanl (m.a.) Ww ’és:;. “bhe an:?a *mwabs.a pivbd~Bredt

structure, cennot be formed.’ It io therefore move likely thet

the ©plve compound which sy incm from the thermodynem oediy

4 O

PE »

o -I:ab«e erinl, (Xx) will be r’omau ir prexox'@nce o (‘“:’“’ TYe

Tresinent of the chl*'e a: {zx ;} ‘with rfa‘ron vmi*’;mwi&@

. W

in meebic meld gn w: & oweet o p 'U.:‘: {oi 1 .-"az:"czaq brg She loas



13-

of orng woleeule of water., In the IR the compound showed

-
f

strong sbsorphlon at X720 cns - Ul coupound had besn susiyned

the stoueture [(BVIi)s )
The poasibllity of the sompound being the trdeyelic
ether (XXI) which omn avise by the loss of one molecnle gf

water feom the dienolic form of the diketone wad rvulsd oub

o ot [ T PR co Iy XN N
o the Daoglis of the I gpeciivunly

(rEX
4
We ewpecied thet the diketons (III), vwould, Like itg

strueturelly anslogous detrsmethyl diketone of Comps el pd
give the keto aleohol {(MEXTj. Bas even after @wlongeé fronte
ment’ with sodium methoxide wo (LTI} eould be isolgted from

the remetion mixturs. - The s’t&mmg fna“ue;?iél ves: complataly
recovered, Ve are nov avle do accowrt fov shic b.@{‘g?j]’i@?ﬂ\r

We wre abttenpting the reaction with other basege |

1

¥
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ALl we 1t ing 'p@iﬁtz 9?:& boi in;;, o Savbe awe upccnmrﬁed,
"E;iol“mn‘i;" i Ware: c’:r‘ ind gver & ”r""ou.c* fzod‘z.w m svlmﬁ*ﬁiﬁ IR gpeehs
wera: '”ec:)::‘ﬁad on Beem :mr ﬁ%: ?0 spe ctmwgm'acme*hm:;, ﬁxﬁﬁ mwrw
Were: rmcordéd o Va;? an 90 Im / &0 i1 iz Hpec wmhoc omebers.

4

Haos oh nam,,... wexre mchmaa, by Cervrad .é}mg Re u:z.:'c? I;z’%l”;sg)i'f?. bors .t:'*s,

i

Taelenors ,,e;_n-ct Prof Uibou o mly LN of Elnki Un m:ﬂ:'-_z, y THTRY

5 i 5;;« u.:c of cyclohenonone (90 Jg 3.01.(3) m‘.c“ y il §5H
bmfaﬁce;ﬁzme -( }-—,, f:;;,& wl:} vé:;kz A6 dry one. Jot to modiam
-e"bmxiﬁé {px:'a;g;:‘ed ' Nam QD nk ép‘,«;;;u»fa sr } ot ‘o-. il 2% sot um)
Cand l‘uf‘ azed on,’.'a mier mzwox gix qm... ¥ Lxzoess algohol
R Cvien .?:'ﬁmavb dﬂd&‘" .‘cc-.‘:clujcea ?’f"o?‘;w*“ *;zﬁ the reac 'ic‘n‘ m w{:’t’r‘a |

,vmrezifulj,;’ m:z.difmct with dilube by ?rachlomc wold end ex mc"'ed

with hm’wcna, w'vshezd drmed e.né G{)ﬁceﬂ“s”" &Led. : mr o) ,f;ummy rlvéi
on fritw wtio;v ’?1’%11 ﬁ@*f;ro“iema e*hner gave 3..»-%31':;»( 2gs 0‘(;3'(;10;— ‘
R myl)‘?a*b‘hﬁe as a w}z‘i:tl‘: gOl\'lﬁ MaDe 1&)) F;-}.d 50 g

c

\ 3.

3:'09. :LM&} S Dol T
rﬁéssv '. (Szz?'cwrg;; -{aéjllf: o S
wfe ‘222, 189, 1004 115, 9B
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MODE: EI

WU 3500 EVU: 20 2 N0 TRAP: BO |
1S TEMP: @10 BAIN: 4  SCAN SPEED: 8
coL TEMP:

DATA NO. R.T. PEAK  IMASS ‘RANGE - BASE PEAK ':TOTHL INT’Y RAW  B.G.
JBC /2y .0 164 50.0- - 224.0 H09508¢ 125.00° .2BET+OT O a

TOTAL= 15,3 %

’ L .L” LIIL’ Lll

llll]ll]]lnllIll[lllllInJlillllllIT

' ledads, $o1s el Ll {1 | ) I
Ll R4 rrm]']"llr'lll]llllllll IIIITIIH|lIlllllll|llIl|l'llI]!IlIlllll[lln]llll]IIlllllll]llllp"l]l’Tnl

S 1a , SU‘ 1ia 130 150 110 1g9a




_‘mo sbdium‘amalgum (preparéd from 1.8g clean sodiwm and 10ml
nereury) warmed to 50°C was added the dike tone (I1I) (2g) digsolved
1n‘dbscuute aleohol,(EQ nl) in an atmosphere of nitrogewn, N
 Theough out the addition the regction mixture'was abirred and
afber the addition the reaction nixture was stirred for an
additional hour at room tempersiure and then refluxed on =
werker=bath for n hour more. The mixture wés-gcoléd, nercury
seperated, and the_regidﬁe coﬁﬁenmraﬁed and dilu%ed Wiﬁh,wéteﬁg
The ggueous g Qlutlon wag extrocted with benzene, washed, dried
and concentrated, The dihydroxyperhydrovhenanthrene (XII)
seperated as ‘& vhite golid mep. (irom bev"ﬁne-netroleum etner)

145"

IR gnudolz £ in e _/ (Snecﬁrum 2T)

3400 (broed), 1400 (8) 2370 (M)

548 ("H), 0.8 = 240 (miltiplet)

ee (Spectrum 29) S
n/é a 4, 206, 150, 149, 108 (base peek)

o

- The diol (AI”) (% g) www treated with conc. sulphuric
at ot .
a:cid (5 nl) and the mao‘amn nixbure M:mced. An intense

blood~red colour developed, The stlrﬁgng was‘conminued for
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% MODE: EI \
HU: 3500 EU: é0 -~ 10 TRAP: &D
IS TEMP: 290 BAIN: H SCAN SPEED: B
CoL TEMP: o

DATA NQO. R.T. PEAK MASS RANGE BASE PEAK TOTAL INT’Y RAW B.G.
F9¢ 3 L0 155 50.0- ¢218.0 - 195600¢  10B.00) - 15949+07 | 0 0

TOTAL= 2.2 %

“J I L“ .,!;”l}m“;;plyl ?.QIJ, " lJJ |JL l | .Ll /

T“l}""ln'J*'J%hﬁ UL LA URL L PHATHH T it
50 - 90 11D 30 150 110 190
- the
210 230 250 210 290 310 330 350
Spe e 29
fw}ﬁ
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o howrg and the rea etion nivdurs weg 18t overnight a'{:
oo t&mmr‘a‘kuré. . Next C,EJ the Z‘Gc.C’t.LOﬂ pixture wag dilu=
"'cd with waber, ext*‘ac’hed with benzene, Vashed free o*’ meid
dried and g&nceaﬁra#hedg The regidue on d ?.ﬂ‘l‘-n.llwblon geve

a. gweet emelling oll (500 mg) bepe 138/15 Torr, |

3400, c:Qc.O. 3.7@0. 145{}. 1070

DR foom) (S peetoun  S1)
] 33 2 (mul“clplé't) # Gl X
liags  Speetrun - (nfe) (Spectrum 352)

206, 188, 173, :59 |

© The d:l;e‘cone (I1I) was dissolved in glacz.al acetic
geid (5 ml) and treated *.'rz.th :ﬁrechly dist.«.lled boron trie
| Tiworide im acetic acid (5 nl) and gontly refluxed for one
Hour, The reaction m:uc:!:ure \’.ras diluted with water and
es?trac*bed with benzene. ' The erbrac*b wag bhoroughly

washed irvee of zreid, dm.ed and. congentrated. The residue

on digbillation’ gave a b2 loasant smelling oil 126/1.5 Pore
{800 mgl..

2820, 2900, 1‘?90. 1450. 150, 1100 en~t
DER_ (mmw _ (Sﬂ‘cbrur‘ 54) ' -

a7 (mv 1tiplet)
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204, 186, :r.oa. 92

. mz:aam@.&_g ;.mienmmm

e d‘ﬁ:e-’tbné“ (1215 (22) Was‘ trexbed with sodium
methoxdde in me*thmo”' (300 g Sodivm In 10 ni me*hhano” and
_z-‘éfflnxed'i‘or 3 hwrs, Exces =) ‘aleohol was digtilled o*f’1 and
‘the remidue: di’ltﬁ'ecl vri*th- water, extracted with banzeno, washed
the orginic extrae‘t m.th wa“er, dried end con een*bra—ted. A

white solid g,eparm:ed which wag found to be identical with

....



. S
i D AR KOUYED LN VX DY, r . - et L LD N3IMNNEAYR a7 SN 1R ANSREE DRMIGIITHNRT - | |
% 4] )
’ HERE
X r . T3]
1%, ey
r.LA.. ST -
g {tHI b ,
2 Hp i _
o7 22 90 “ -
J
E Ay SR o
v e tH w“:. S
: 1 al e
. = L 2.8
113 Omm— T
G .
iy : +V
) o
=5 wg @
A a2
Z /2]

2

2 =

f

8

- SNOUDIW NI HIONIT3AYM . : . v
) !

o .

*e



e s ST T T T T TR
m
v
1]
. D
o o ;
-3 C
. O o . .
P . w ., .A m
N . i
oo = . V. ....... .
= . i
. , H " ' ' N
. (72} N M
. .0 N
" m i
O el
-
l\d '
. Q o
=
m .
) ~
m : .
\ o oo
. i w
. ; . |
: ! PR L . . - . . PR TP SUUS TR AP PR B
RSN 11.H1.n A - 2 4 - Lol : 2 X fdo H UIEEDUL RS U - Sere = o

SPBMS SO CNI T ) : . = o RERME SRS

AH Dema . .



\
: _ , : . ¢
. a ﬁ:./ _3_ i . ;._or FIT v omi. T :\wn./: ,\w. T
) T ML T
m T | . _
) e . .
\D / : ! : - , .
=1 : . R |
i . M _

[z

Spectrum %5



Ls

2.
3

end7e

Fedls Mzrehall end PeC. Johnson  JefmeCheme S0Cs, 89

LePs Z{x"‘aneﬁo: N SJ‘H‘{ZI‘!E gigy )G;) (19'?4—) $ ihi‘d . A (1976)

iisiiousseron, R»Ja;r,cmier ‘and He. CHeiztol, Bulls woe-

" ehine, (Francn). 546 (1957>

P Compe: PReD *heaiﬁ subm%m& uo Ba:celnna Unlvars:ﬁ.&y,
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I govmeotion with somé other work in our faculty, we
vere requested Lo prevere some compounds with thermotropic
propersies, - The importance of these compeunds in indusivy

ig too well knovii,

™ thig seetion we vregent in ?xf.'ic;. the gynthesis of
1, £=big{p~corboxyvheroxy)ethane (T) 'mﬁ 1, 4-h1-(p-carbc‘:y)-

“ 1 |
phenoxybutane (II)s

r

Though aryl esbers of prelkoxybenzoic seids sre knovm
to exhibit thermotropism, not much work seemg to have been

L

dore on pol ,,rar-\,e besed on p~hydroxvbenzole a:cwd '.‘r:::lsh
'tem..nal negogenic units and o central snater, OnlJ
racently thege compounds héave besn '«*epovted 0 exhibit

thermot tropic P v'onef"c 1e Se

They recuived big '*;fe:'?Zoic zeids have beew reperted i
'thfew' e‘bh:,rl or methyl egters mostly in pabent li'tarauwe.)
Thage compoundgy h'a:'ie- boen prepared by condenging p-hydroxy-

benzoates with eppropriate d;ahaloallﬂme Se In view of the




Coa&enq”" ion of phenol with. l,é?-dib‘z'omoa'i'h'mc and

1.,,5:"’ .
1,4 G om uowbaﬁe viel dcd Ly o cm.pncm ye‘cnane (117 L) /' e 52"0 2’

oy

- “
£ rrem. 6o T, 55
£ 1Y 40 N 937‘ A A o ')OCL:‘-_VQ'.L,}’”' in

others: are extramely

sen’si.‘t; ve o acylaﬁioz‘i- and that aeylotion nay océeur in p‘:césenee
of less powerril ca'beLV vy than anhydrous b2 :tmit«u chlorides

even freoe. carbox:,rlm acids have heen uged dg acy lating agent tele

1(0301’1}30:[‘!’ has 'f‘epo.e‘teu' that anigple ‘¢an rmgm tylated m
redlus n{z‘ i+ }’J’i‘t?‘ = mixture of slaeinl acetlic scid ang nho =
p}mrie'acie in rragence of, emloiun cerbonnte, ' Ih view of
'uhe oz ‘trene c*mﬁlici 57 of thig procedure, end the reportoed

vary h?.?.‘h vielde, we-- atbon ﬁted '{;zﬁe, gcatylation of d ipherpyyre
& ) o . 2 A

ethere and diphenoxybutone by this procedure, . A nirture of

dipherpxyalkane, auac%‘:sl 2 ceuc "e“clfi and. pho Sphoric acid antiye

..

dride was refluxed in presence o*’*‘ caleiun carbonate for two

Horre. The ggcyl sompownde (V& VI) could be isolmted in
S '
approxinztely 107 yie: e Increasing tle time of refius

Hodf

2 tane (VI) prepaved Dy either method Had
biace 'f;ﬂd _‘e;:(ﬁ,gnge&@"h‘t(( )e ,)?g ) but in the puR only one
i I:l;.%. he &.“COHWFmT *’01” ..u appeary that: the mono=
bOCh; “ mpownd (Vu) ig fox'“s.e'i in nejor quamtity withthe
z;“oe'b{'t ?0 GO mv’m’ in orly & ninor Qu;omﬁi. Ag-we had fo
Q wnu * :} e

|

(contd on p 150)
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or using verying Proportions off the react uam:ss hed no narked
effect on 4the oterall viel
Friedel Crafts acylation procedure Lsmg acetic

enhydicide mnd avhydrous chloride gave the dimcetyl compounde

in exeelismt ¥ields, (see footenote).

Oxﬁ.'a‘?‘ig‘ionjai" the &3 1Eeatyl co*&pmmw with altaling - .

Pofasaim porme ‘*"*’:’:n'i“!tr‘l"‘? or codinm hs ma" Pondte sove
(?“CHZDGOLW*{(JH@?OZL”G%?‘:&“O (1) and 3., BRI Q'-'cm:'bc‘:ij} ~butane (I1)
ag high melting compownds,  They mm :.den"s: ified ag theiy

ethyl eslers by comparing with awthentic samples prep tod By
condensing ethyl n»h.,rczroyybcn,..oa*be with c«:;.b“omﬁt}wam oYk

dibromobusa uc.ﬂq "

The cgm;e"‘s.;,ozw of % 1(3 clm,cu bvl 00”613001’1(1 “'x";o 1, eehige
(psominophen "”J‘:e Shene 'md 1, «wmsn-('amms.:«"om-qnoxv) ~Dutarie

is im progread, ”ne “T”J@S’le.,mbiOh of the uha?*motz*onlc pro=

m:c**&:r_a@ of ‘these commn.mc‘és "s be ing done iy o sena.:a'i:e Q:t‘oup

cle'zac‘%’i o mwstﬂt.z.on .eesearch Iratitutions i?f'.c ifeaats] zz:vﬁ Pyn
spaetra &y e made what fppeared. 0 us o be o vees ontable .
ass,-cmntma that the digcetyl componntd wew Formed fag in the
ease of a*p’qamx:yﬂmm@ ! emel proceeded with the next Fhep.
IﬁiCs"é‘f‘ ’*ery, the derived dmcxd wag Tound o be the desi red
..ewaoxgﬂ e aeid (rz.ve) :



O OO

M (n=2)
W (n=4)
(cu £0)P [ Alcly

. CO—"O‘(CHZ‘}V‘ 'COC”B

¥ (n=1)

o7 Vl (n 4)

hooc «@—o (M M‘"O—@ COOM

(n= 2)
j/‘ (n=4)
EI;OOCQH,___? EtCOCO-_‘(CHQ,,,TCO‘@’COOEb

|—\ -



..15 e

0~ - Al
! ! =
ay
-D
—L
L.c ‘
- i
-~ P
J
X
4
U
g J
e
.)l



SIUDIES IN ALICYCLIC JYHTENS

PART ITX

DEEERTENTAL SRCTION



L&A m,u;“{:v‘ﬂc of nhem'* (& 2 xmle). dibmmaa}l:ana (0.1 mle)
, _ﬂofa’ a@eouﬂ ﬁaﬁilm hyﬁrwz&a soluwtion and wff:._clem_remii’ ied
s:y;._ il o Ma“e 't:ha uolmmm Iomogennmzs wes reﬂmad f@r o
'pa:m.od o{' i‘“?ve hc%ur.ez. © Rhe rea"ation 'a..}’ tsuz:'a was coc;lad dnﬂ

d:}.lubed wv L m&cf *La at féx’d thc émpheno:»yemmsﬁ

Le”

lﬁGd, 1:‘90, wg'u, 1‘ 80, “rme, 1250. 1170. .‘s.oao;, .Lcao,

| 9:-9.;889.’793 PR R o

| \Bzh h’i}'ba’lf‘ (W} D 99\ (i 5,,98?) h B

1660,, ;199,‘ dse,, lﬂsa., x;&o, 1,;10, x,emc.«, wo, Looﬁ 117@.
;Loao,, 3.050. 9‘70 &7(},, 850,. 750,& 68(3, 60{3, B35

M 5080 cecmue

A
£ nivture of c!mphem.{yal,cmva (0%0%L mole)}, phomphoric
,a.n"l,jdltn_ae (6,08 mla) and” caloiun sentsamerbe (1.0 g) dw

_umh};dcsuﬁ, Bensene (100 r;;:l_)' was reflutad mftsirz_ slaeisd soetic
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(0.02 mole) with contimious sitrring for two hovrss * Usuad
working up afforded the aiagaﬁ:yl cormmmds (V) emﬁ {VI)_..
in approxinztely 10 ¢ yleldsgy - ' '

Diz cf\tylc.whw.owrci.hwa {(v) m;m e

IR (nujod, ir om 1.}1‘ (Spectryn 38) |
3.680. ..60(?, ..36":,, 13 10,; l«ﬁuo, 1183., ..1?0. lOSD.l 900. 840
8?0.. |

PIM - (pom) B (‘*pac*tx:‘m’%) . .
2.46 (6H,S). 4,44 (Aﬂju); .8 - 8 0 (83, m)
Mass ( ec‘bx'um 4-0) (m/e) -

D:.wco uyla p‘f auo:w‘na“am} \V’E) mm, 1:)33
m ('mgol, in cm ) (Spec'bx'tm 41) o o .'

| .1680, 3.6003, 1565, 1330, 1290, Lﬁa. uao, 990. 870
PR (ppm) ( Pec‘trvm 4.1.) = '

g 45 (’52{,‘, 8y %8 - A.e 7(335. mulslple-t), T40-840 (Bzz. m)
lzas (m/e) (%em"um 43) C

326’ 19;3]' 149,1 J—f.-l’r 119|1 10”

Antion pro codures

1

T diphenoxyalikene (0405 mole) amd acetie

.t
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smhydride (0.1 mole) in ervion disulphide (100 nl) was

. L I JK R . - S N R T b R e ey e ey, ¥
ed ac Ui eonliye o otlnyle ol JTvone alucieln chloride
FPal 1o D I T i YT . [ RS S e -7
(CW0 =00y S guell Tate, LMo Lo sl ililon, the resction

nixzture weo otirred for o peviod o threc Tours snd left
overrisht et room temperabture, Uousl wrkine up gave tho
acetyl compounds in nearly 207 yields, Chey wove fowd to

he identicsl with the oners obtnined from the nrevious metihod,

“he peetyl ecormound (500 ny) vme refluxed with 100

potansdun mevrunsrnate in 100 agueous potascium hydrowide
goluticiy for itwo hourse Aeidifiention of the reaction nintture
cave toe crude diphenoxy acidsg whixh were redisgolved in

sod Lun cexrbonele noiution exd fillered to rernwove ruspended
opipiciege  aCldllleatlior meve the nelds {(I) and (XI)

e BBt . 5 F
oo very nish nelting sollido.

1, f=din={p=cnrbox;phenozy) =ethere neps 50
Laas soectrun 44
nfe %07, 208, 283, °11, °20
PIR Spectrun 45
1, 0=-Bic{p=corbotmbonoyr)ebut-nr v, 5O




MQSS SPEDTPJW
SHMPLE MM-3,0R.A.K.KHOSH,N, 4. UNIU

(2ND RUGWBZ

BeéE PEAK

INTENSITY

>
}_.
—i
1€9]
Z
Lt
=
z
—i

(9 T0 19)

45.9 INT. 316.@

T—

. .l il v] h‘. l ]1111[.. La - h‘: n h]ll hl.: -




] ) -

3

L
tkrrit

13
rq
ke
T
] s e pgmpy
o Wity i oty
- 4wt o o
= ed
+ i oginn s
3 -
-+ oo v
. 1 A

. e

Al g s o ca o S o - e~ ~ o= as

= R —
= 2 =
(o -
1 NTE Hrw
=1 o mie
- T~ 3L
- Tt -
= T A
- 1= Jils oot
+* ¥

4



“16G

MAnS SPECTRUM @ (3 TQ a)
BLE.MM=6,0R . A, K. OHOSH N, LI UNTUERS T TY
NOTE 2N AUG, 82
BASE PERK : M/E 121.8  INT. 633.8

188l

- ' X10,0
. /! -
’}:-; B .
)
Z 1 R -
=R 1 & % % \
z h] | o -
— i } ) R 1 _
a JIW#HH%mpJuUHH%Lgu WP/ RN S NN O VT

] |
> —
- l
—i .
N9} i
< 7 ;
4l
= -
Z A
Lot @ | ""r"f"r{”*—'_T“"L"'T*"" : rr-—r—r—r-rr-rrrrﬁ—.-:—rt—rr-rrrv-v—rrr—rh—rt—rrv—rr'rrﬁ

'2.oe

200 258 300 358, £

SPTCTIMI 46



e

b‘m&m K

To @ cooled '363111‘53.0@ of sodium hydrozide (20 g) im
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sulphonamide bases when the corresponding 4,6-dimetbyl-S-(arylazo/N-
substituted p-sulphamylbenzeneca: o) pyrimidine-2-thiols were obtained. The
structures were confirmed by elemental analysis, IR and NMR spectral
data. These showed considerable in vitra activity against S. qureus, E. coll
and P. pyocdinea. -

Org. 4. Syathesis of 2-Alkyl-3-Substituted Indoles as Potentlal Biodypamic
Agcnts.

ANIL K. SEN GUPTA, (Miss) NEERA SRIVASTAVA
and ANURAG ATrBr GUPTA, Lucknow

Ethyl-2-alkylindole-acetates were treated with bydrazine hydrate to
furnish 2-alkylindolacetyl hydrazides. These on condensation with carbonyl
compounds furpish 2-ulkyl-3N{N-I-metbyl-1-phenyl)imino]-acetamidoindoles.
On the other hand the cyclisation of 2-alkyl inolacetyl-bydrazides with
CS,/KOH gave 3-(2-merca .to-S-cxadiazolyl)methyl-2-indole. The “Mannich
Reaction™ of 3-{2-mercapto-5-oxadiazolyl) methyl-2-indole with different
aromatic amines furnished 3[2-Thiczo-3(2-aryl)amino methyl-5-oxadiczolvll-

- "Fmethyl-2-alkyl indoles.  The compounds have been found to be non-toxic
psycbotropic agents. Some of them are antibacterial agents against
.&saphylococcus aureus and Baiillas subtilis.

\Am. 3. A New Synthesis of Phenothiazines:

G. S. S. MuRrTHI, A. Masumprr and (Mrs.Y M. MurTHI, Darjeeling

Phenothiazine and its 3-methyl, 3-chloro and 3-nitro derivatives have
been prepared by a new method which conslsts in the condensation of
aniline, p-toluidiae, p-chloro aniline and p-nltro aniline with cyclohexanone
followed by heating the resultant Schiff base with sulpbur at 230 - 2:.0° for
six to oight hours, Thbe compounds have been identified by comparison
with autbentic samples.
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171. Synthetic Approach Towards 1-Oxo-Tetrahydro-g-Carboline.

(Mrs.) Asima Chatterjee, Uttam Kumar Pandit and
SAomnath Ghosh, CALCUTTA

The ethanolic extract of the root bark of Alstonia venenata R. Br.
(Apocyanaceae) has afforded a new base-5-methoxy-1-oxo-tetrahydro-g-
carboline which is presumed to act as a biogenetic precursor for the
yohimbinoid alkaloids. In continuation of our studies on the synthesis
of such systems a simple route to the synthesis of the desmethoxy com-
pound has been developed. The latter can serve as an important model
experiment for the synthesis of alkaloids having this heterocyclic unit.

Tryptamine (I) was condensed with ethylchloroformate to afford
N-[2-(2-carbethoxy-3-indoly])-ethyl]-urethan (IT) in 71%; yield along with
a minor amount of N-[2-(3-indelyl)-ethyl]-urethan (I1I). The die;g:r an
was selectively hydrolysed. to yield the monoester (IIT). The latter was
cyclised to 1-oxo-tetrahvdra-g-carboline (IV) by Bischler Napieralsk
reaction. This method has been extended for the synthesis of a few
other [-oxo derivatives. ’

172, Synthesis of Some Substituted Diazo Phenylthiazoles and Evalua-
tion of their Antifungal and Antibacterial Properties.

Suryamani Behera, BHUBANESWAR

Various Phenols were used for the synthesis of some substituted
diazo phenylthiazoles through the preparation of amino phenyl thiazole
and subsequent diazotisation. Their fungicidal and bactericidal
properties were studied and found to b: quite encouraging.

7 .
; //{73. Synthesis of 1,2 Bis (p-carboxy)-phenoxy Ethane and 1,4 Bis-(p-
v carboxy) Phenoxy Butanc.

G. S. S. Murthi and (Mrs) M. Murthi, DARJEELING

The title compounds whose aryl esters are likely to find use as
liquid crystals have been prepared from [,2-diphenoxy ethane and 1,4-
diphenoxy butanc  Fricdel Crafts acctylation of the phenoxy alkanes
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with acetic anhydride using anhydrous aluminium chloride as catalyst
gave 1,2 bis-{p-acctyl)-phenoxy cthanc and 1,4 bis-(p-acetyl)-phenoxy
butanc in 805, yiclds. Oxidation of the diacetyl compounds with either
alkaline potassium permanganate or sodium hypobromite yiclded the
title compounds. The acids have been identified as their ethyl esters by
comparison with authentic samples preparcd by condensing ethyl
p-hydroxy bcnzoaf;ﬁwith 1,2-dibromo cthane and 1,4-dibromo butane. /

174. Biologically Active Imidazoles.

Late K. Kishore, LUCKNOW
and
R. C. Gupta, MEDZIPHEMA (Nagaland)

Some new 1-Phenyl (4-arvl thio semi carbazide) imidazoles have
becn syntbesised to study their pharamacological properties. These |
compounds have been tested for amocbitidal und fungicidal activity.

175. Synthesis and Carcinogenic Activity of some Substituted Dihydro
Benzo acridines and Corregponding B-Homo Analogues.

Jayants K. noy. KHARAGPUR

Somic substituted cyclohexanones. indanones, tetralones and
subcronegawere converted to their chloroaldehydes by Vielsmaver-Reac-
tion (POCI1,-DMF). The resultant products were converted to substitu-
ted benzoacridines and related compounds through amil derivatives
followed by cyclisation at high temperature. The synthesised acridine
derivatives were tested for carcinogenic activity by flurescence technique
and a few were found to be good Burochrome.

176. Synthesis for Some 2-Benzoylcoumaran-3-Ones.

A. K. D. Majumdar, K. Kumar, G. C. Saha, T. K. Sinha
and K. D. Bancrji. BHAGALPUR

Synthesis of scveral 2-bengoyleounnuran-3-ones, most of which
contain halogen atoms in both the benzenoid rings, have been described
following threc different routes.  All the coumaranones obtained by the
three routes have been found to be dentical in all respects.
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172, Studies in Alicyclic Systems-Synthesi~ and Reactiojns of 1,2-Bis-(2’
Oxocyclohexyl)-Ethane

G. S. 8. Murthi and M. Murthi, Darjeeling

Cyclo‘hcxano-,ﬁ* has been condensed with 1,2-dibromoethane 10 yicld the
hitherto wnknown 1, 2-bis (2’oxocyclohexyl)-cthane, The structure has been
assigned on the basis of its mass spectrum.  The title compound has been
converted to a dihydroxy perhydrophenanthrene.

173 l-\nln(ion und dyathesis of New Antbraquinone Glycoside from the Pods

of ('ussia occidentalis.

J. Singh, Allababad

o

N opew anthraquinone glycoside, C,;H..0,, was isolated from the
cthanahc extract o the pods of Cassia occidentalis pods. The structure of the
glycoside Has established on the basis of colour reactions, spectral data and
chemical reactions.  For definj»e structure proof, the glycoside was synthe-
wised by usual methods. '

Anthraquinone |1, 3, 5, 8-tetrahydroxy-2-mcthy] anthraquinone has been
synthesised by condeasiag 3, 6 dihydroxy phihalic anhydride with 2, 6-dihy-
Jdroxy toluene in the presencé of AICI,/Nabl followed by bromination and
then cyclisation with oleumn ifrprescnw of boric anhydride.

Glycosidation-of aglycone with «-bromorutinose is carried out in pre-
sence of silver carbonate and pyridine. The resulting product obtained was
deacety lated with NaOMe in methanol to yeild glycoside identical in every
respect with natural product,

174 Synthesis of N'-Isonicotinoyl-3—Metbyl-4 (Substituted Arylidene)
2-Pyrazolin-5-ones and evaluation of their Antifungal Activity.

C. P. Singh and Archana Singh,Najibabad

Nine N'-isonicotinoyl-3-mcthyl-4 (substituted arylidene) 2-pyrazolin- 5-
ones have been synthesised with a view to study their antifungal activity. All

1!
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‘/@'Studiea in alicyclic systems actions of Bf,-AcOH
on 1,2-Dl-(2-Oxocyclobexyl)-l:'thane.

G. S. S. Murthi, (Mrs) M. Murthi and A. Majumder
Department of Chemistry
North Bengal University
Darjeeling-734 430

1,2—di-(2-oxocyclohcxyl)-ctbanc was cyclized by born-

trifinoride-acetic acid complex - fo A"G bicyclo [4: 3:0]
nonan-7-spirocyclohexan-2-one. The structure was assigned
on the basis of NMR, Mass and IR Spectra, Cyclization
by NaOMe to 6-hydroxy bicyclo—74 : 3 : 0] nronan-7-Spiro
cycloh¢xane-2 one was altempted without success,



174~ &
128 proc. 72nd. Ind. Sc. Cong. : part !l . Abstracts

m-cresol in a 5 step sequence. The structure has been confir-
med by Mass Spectrum. .Attcmf)tcd Reformatsky reaction
with the compound failcd,/

\ . '
\\ . 228. Alicyclic Compounds Action of Base on 4,
' 10 ‘-Epoxy-9-ﬂ-'l‘osyloxymelhyl 3-Oxo-Decalin.

G. S. S. Murthi and (Mrs) M. Murthi

Department of Chemistry
University of North Bengal
Darjecling 734430

- 4,10 -L-Epoxy-9-ﬁ-tosyloxymcthyl-3-oxo-dccalin has been
prepared in a seven step sequence from ethyl cyclohexanone-2-
carboxylate.  Treatment of the cpoxy keto tosyiate with
sodiumhydroxide- at 0° for three hours gave a neutral com-
pound as a sweet smelling oil. ~ The mass. spectrum indicated
the formation of the compound by the climination of the
tosyloxy group. On the basis of ir, Uv & PMR spectra
cyclodecadibnc structure has been proposed.
v v

¢

"0'

229. Synthesis of Condensed Pyrimidines : Reaction of
Heterocyclic Amioes with Ethoxymethylene Malonate

"A. Nayak .

Department of Chemistry, Sambalpur University
Jyoti Vihar, Sambalpur-768019, Orissa -

The synthesis of a few new 3-aryl-6-carboethoxythiazolo
[3, 2-a] and 2.aryl-6-carboethoxy-1, 3, 4.oxajthiadiazolo [3,2-a]
pyrimidine-5 (H)-ones have been reported by the reactions of
aminothiazoles and oxafthiadiazoles respsctively wiih ethoxy-
methylenes dicthylmalonate. The structures of thesc cumpg.).
unds have been established by the characterisation of their

iptermediates as well as the spectral studies.
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‘,Hpydroxycholest—S-en-7g—one oxime (iv). - The structures of
;these compounds were established on the basis of Elemental

-and spectral analysis, | UL

‘{@’Studies in alicyclic systems actions of Bf,-AcOH

on 1,2-DI-(2-Oxocyclohexyl)-Ethane.

G. S. 8. Murthi, (Mrs) M. Murthi and A. Majumder
Department of Chemistry
North Bengal University
Darjeeling-734 430

1,2-di-(2-oxocyclohexyl) - ethane was cyclized by born-

trifiporide-acetic acid complex to Al'6 bicyclo- [4: 3:0)
nonan-7-spirocyclohexan-2-one. The structure was assigned
on the basis of NMR, Mass and IR Spectra. Cyclization
by NaOMe to 6-hydroxy bicyclo—[4 : 3 : 0] nonan-7-Spiro
cyclohexane-2 one was attempted without success,.

227. “A novel synthesis of w-Bromo-o-aroyloxyace-
tophenones.”

V. G. Thakare & K. N. Wadodkar
Department of Chemistry
Vidarbba Mahavidyalaya

Amravati-444 604

A novel and more convinient method for the synthesis
of w-bromo-o-aroyloxyacetophenones involves the bromination
with dioxane-Br, complex in presence of DMF. Thus eight

- varidly substituted o-aroyloxyacetophenones (Ia-h) on bro- |

mination . with Br, ia dioxane in. presence. of DMF give
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