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Irderest in gpiro dompo wnls has been révived in'recems.

Yeers lar501“ hecause s ﬂuﬁbﬁ f‘anP conp ounﬁg h ave Desn

- Imolated ;rbm‘ﬁatﬁrai bQUECO“ in ;ooeﬁ" yaﬁré. ?ha'moqﬁ \

noﬁﬁ*war*b*vof these i 13~"ubi"0ﬂ9 (T 3 which until‘l?éc's was

véohsi*e“éT to be o - hydrazulens darﬁzq%iv{ (ii}; The bion ering
t I ’ K , L . !

worlk of‘mé}éhallu'unaq@ivocally’Qgtablished the piroéecane

s%:uh@u?e'@f thig cotmount.' This has ﬁad.ﬁ éﬁﬁLlykig‘éﬁfect ‘

éi s - ; \ I

v the revival of interest in the spiro comoau ade in general
.and suirg sesquiterpénew 1nfnarticulb"; The nuvbe of e
theois that have aopsarved in 1it~%~turc ard the¢r Varlety*he ]

an exmple tc~t1morj “o <hig Te=et, ‘ .
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in J.;z.te"m ures Christol et al
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gnira mm‘m'un"lq hao oppes:

Atho . davsloned 'k:his ne bhod oi” sy‘ﬂbhe" ig- of 'pi'c'c‘ ccnm’m;ﬂdfi -

“the ‘dfw zmr? eerm- alky 'ﬁ;.wm of* :etonie s;ub zrw:bes wﬂ.h

5,

KX, \D—dz.ha_loc,ﬂk - }nve r‘am.cte«:’ Ehat wi herent 3 the alkylation

bl

of e:y*clohexanone vrauh .L, >-é .mrdmo,propane G ‘bo Bentlvicyelo~

hexanone . there was no »macﬁz lon w‘i‘ﬁh 1, e-dibromoethans.,  ith

ot,’nez"O(,Q—é.iimlacompoundsz like Z.,(—J.l.,:romo‘mz bere and 1,5 ~0ibrono=-.

. pentene spirocompounds .could he- obis .._IOQ. Appdrently The e
P N - 3
' C - Ty [ I . » N ' ~ Yy i
anwthory were looking for gpliro co::jgoum.s oLy . we were nob

q . % '

arEme cof thig work when e ablow mze.x She reaction of cyclo~

n e

hexanone wivh i,2-d31 '“Q-.@”’“‘“ﬂ‘ An pregence of godiug ethoxide

i

iix etmmu., We cwlﬁ ~i.gol te an’eppreeilable amount oft g

et » » . * .—,U ! -3
white c*:r'y%p? line melif 1 -.r~. 1535 ._.*e com‘“ovm’ ves fouwnd
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G0 havrs baen i‘ormec’z by the ,eozzc'..éen.sefﬁi.z»n‘,o.:E‘ two m.o?c” £ the

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)
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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
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"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) -
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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
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,x (xImy o ot (}f..._..)
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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 ‘



—129-

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
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-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
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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 |
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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;— ‘
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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
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