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i11 Ep.h'!o dor:1J_)ound8 h2.o been· -revi~;ec1 in: 'roce1rt. 
··. 

. ; 

. ' 

n~~GB"'"Wort1l~".: of those is p'-ve-ti~ione· (I) :vrhicl: until: 195o• s was· . . . . \ 

corrr.ddm:.~e<!. tO'· 1:H-: a: hydraz·ulene'- der·i~lB.~t ivf~ ( :cr) ; · The pioneering 
' '·l ·' ' ' ' I 

·~trork o:f iii6li·shall unoq~livocally ·es"'ti2blishod ·the spil'odacane 

in. the l4')c.~-rJ :L~va::L 
'I . 

'1'"-'d ..,_; c'-:·'-''='·l""·'~~c· ,.;f''f•,c·'· ; 1-1• •·~ . _<-.IH_ jJ.,I;.t..<.. "-' -,-"" IJ 

Co..., • ...,O,.\·~r~"" 
. ..J .. ~.~.,r ""'t..!- L\A ,;,, i:n general 

. ar1ti · Syir'd socq1..d.terpJner;J ir~ 11a:btict:l0.r'. TChe nu~nbor o'f' s~rn-
f ••• 

thc.cis tha~;, ha7e a:pix1·a1~e~l in literature~ ~..nd. t.he :ir vnrlet~r beers 
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'· 
.(II) 

leaclir!.{ .. ~ -:·"" ·:-~ ''"'· ·c· ~1t.:h0. ~·v-r·, 1 (:'1· v·'.J .t ..• t;.:. (A;.'-~- """' '\:.·~·---"' 
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sniro aomndunds ht?.c nppJ38i'ec1 - -· . 

. ~ • t' ·.,,,.;·t··t ~ ... , 2 :.tn J..l. e.~._c.. ;u:.;;;·· 

. \'J'ho do~Jel.Opecl t.iai~f ine:chod of' syn·thesis" of spiro' e:ott.po~i:nd:=:i -

'.t:he· CIJ.- ~r1 t~·tr~: ... ttlk;:rl~;tidns df ketdnie· substrate·s with 
. ' ~ ' ·. 

;' .. . 
. D(1~--clil11;tlo~:CJJ<:~:rit:Yt1 ·- hn"te·· repo:cted that wherean tho al1~ylation 

I ' • ~ i I . o; ' } t ' 

o·r· c:~;-c:1o·he~axlone \•;j;bL 1, 3--cfibrdt1o'propa:rm :Lec1 to 2-~lly~cyolo~ 

VJith 
' ' 

o.~4_he~ o(,·~""(.\.il~-rlooor:J.IJOUnds J.SJ:~:.e J. •. ~ t;:-cU.bromobutv..!le •o.:nil l, 5 .. dlhromo-. 
,, I 

I > • t " - "f ~ l ,, • .. 

~f?Ol1"t;a'.ne r:.n;u::."'OO(J·::upou:-(~ds ·C.ouln ue· on·:~a:l.2lco. .• 
. . -

We· were n.ot 

awru."'e. o:t ·t.h5.s V!ol"'k wl!e:::1 rre: ~~i;t0<n.:flted ·the.: rer...ction of cycle>-, 

he.xanone .with 1, 2.-cl.ihroitocthc~r;e .in. D:!:'tH::encc· of sodiU!:l ethoxide 
. - . ' - . ·.· 

' . . 
t.o have 'be·en forP1ed b;:,r tht~ cont~.~rl.sf'i"'d.on.'.o:E two t10lec of the 

' 
ti:?.n , ;;r1r:to ut 

: ' 
idt~h~~:lc-r:l r;-1:'t;1r 

'11Le JTi: . spect.rtn~1 of tLc CQr:'..l)Oll11d. 

·t;hf_:i; of (IV) dee:eribecl by Cam~.s. 4 
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·'l;e,tritcyclie: Cl:?DpPtUld (VII)' which: on rec!.tt(r~io~1' ni·t;}'. :li''Ghittra I 

- ' ~ ._ t 

DetJlll21h'l..tl."' lsa't ion 
f ~ ~ f I , . .,. 1 1 ., 1 ~ 
toJ::;raT•le-dl~rJ~·. ~;-:ou}.10~mu · (;~) which-' 

• • ~' I'" • t • • • ~ ' t .. 
:wan hydr o~:;;r la·te cl with cl i:n:1 :1. um tetr6xia.e to C~I) ~ O:zd.da·tion 

.· ~~ ,, 

of the dfo1. 
. . : ' , ' ', .! , .. ~: - . r :· :~ 

le?-.d, ·b~tr8.~~cetaf.o · i11 i.:ienzsnB z;~t"'le < (IV) • 
',I > I 

··to 

'"l ,. 
c~:t.'ftlynod' aZLd.ol co.rtd..e:nsati:On. h~l a.:Ciclfbase 

a1do1 
·' 

··r~.l·+' : . .-Odl•-::,-1.:.,... "''o:: +i}-.o'-·~r1 " ~-..,. .,-.,,.,+h .... ..,·\o\'··.';..v.·c'l· h'"'~''". "~"1:-:.'i1;-.r+;'t1 t1".n• -f'n~-~ ... :..lf:..L t.J ·. · .,t. .!,.J.''L,• ·,\ .. •._ .. <'f---~~- .~l.i. 1 ~:~~- v-L..:.~! ·_..,...,;. :;C..4J.·..:. :-' ll'r,' '.:. • ..... -L • .; ...... ~..~!....-
1
, .• -- -..y.iL.r 

I ,', t I ' • ' ,·, 

sn_r_ iro 1:etoa1coho:t 
I ' . 

.. . ('(TT)' 
""~- .. -· ,' . ' 

·(··-II). l<.. J. ;"- ,. .. . The;:r !~q: .. ~e .howe..:rf:.!,l~, 
I 

(~II'!) 
::~ -~ ' . ,._ 

11Q,..G . ~f'1uUd$.E\d · 'f1he acid 92~-talysed reaet~ok.·oi' the ·:ai~:dtone r:hiCh 
\ ' , ' ' 1 , I ' ' 

. . 

(III)· 

(IV) 

would· have led ·tp ·the .:£'ormo:t.icm ,b'f. tho. d~h;rc13:¢;t·ecl coirt:pom'td. (XIV) • 
··' '·! 

\' 

I 
Ill 



1.2-Bis-(2 1oxocyxlohexyl) -ethane (III) vras treated with soditun 

ama:lgtLm :j.n benzene under ni-trogen. for thr~e ~oUrs·· to give a 
0 

·white crysta-lline compound m •P. 1.4-5 1111 ich in IR showed no 

carbonyl absorption. The compound showed a broad hand at 

~4 -I . 1· t.. th " f' h d 1 . ,~ 0 0 em J.nc J.ca J.ng e J?;r:>e se11ce o..: a: y roxy group • The 

ma"Ss spectrtim clearly indicated (m/e· 224) that the co1~1pound is 

the hitherto um"eported perhydrophenanthrenediol (XII) •. 

the compound anpeared to bo homogeneous (TLC) 1 it is· qtiite 

li1\:ely &:· mixture of various perhyclrophenanthrenediols with 

{perhaps) the tr~1s-anti-trans isomer predomino.tihg • 

• 

Though 

We· hoped tha·t; the diol (XII) would rearrange to the 

tricyclic ketone (XV) under the influence of acids. When the 

(XIV) . (XV) 

dial was: ·i;reated vrith concentrated sulphui ... ie acid,an in·tense 

b;lood·-red colo'LU"' developed. Tl"l;e reaction mixture on worl<.:ing 

up·: gave a pleasant· ~elling oil~ The molecular we igl1"1i (m/e· 206) 
.. 

indicated tha~li· ·che compotmd was formed h~r: the .loss o£ one 

molecule of water from one mole.cule of the compound. The IR 
. -i 

spectrun indica:ted the presence of a hydroxyl groUl) ()400 em ) 

though ce ViePJ\. band a·t 1700 cm-l incJ.icz.ted the ;presence of a-

carbonyl i\me"liion. :L'he ?Otlpouncl i8 probably a mix·cure of (XV) 

and (XVI)'• The E:n::treme ly small. amount . og th: ~ 
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Q0mp~n~d at o1.U? dispos;:.t.J.. v~;as :i~su:t"':fie-iont. to ~t~tem:p"t a se!)eration • 

. Fta:>thar Wol."lc is is progL"'esB. 

!' 

i 
-Ne~d;, ~- r£t't:tw~rt~f:}d the- .~:cdd .cr.:d-;a:l.yset1 n:lc.loJ •. cohdon~at loll: 

.. 
The eom:Pound !'L'.ould J.e.nd "'co the"· :ft.;j~·:ft.'tion:, .... ;, . 

Cle.~l\>1' (XY!l!). \Vhio~h ct1:n: tu:ir:.:t- frof:l. the. therro.od~i'nnmie~?t.J.ly· 
-·~·-

l0SS at~ble q:Slol. (Xt'L) ~ h~s. ·phe l.lrtfa."tolvrabl~ !lhiil-Bi:~ertt 
-, \ ... 1 

{ ;t ·-v_ \ w•J."'-/ 

. ' 
1.1'1 a:ceticr ac1.d gn:va tt~ s'ittee<t sr:~e:t~~.1'!i8: o.il.- fo£~'ti\a~ h~~ 'the. J~ss ,, 

.. ; 

·' 



In. ~the . IR ·iihe compound showed 

. ' . ~ 

e'>~~b::n." (XXI) Whi~¢h ot1.11 ru;oi::;e by ·bhe los!:> ot one .l)lOlecul$ oj~· 

ern .. . ~o ... :.·: .. 
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· So1:-~n'ta/ vrore-' t1:¢if;}c1 o":JCl,"' .arf.h~~b~ous :;x)d!~1.tm su.lnhn;·~e:;; 

W.el\3~' reooJ?d.ett o11 

.wera· recorded 6r.t 

l3eob:tann· Jl~. 20 sPO ct:r.op1iotone.tt~r~ J?mil spectr~ 
• ' • ~-- / 1 • ' .,. ' ' 

V~.i~a.n. 90 .Ii1., I-i:.?l7-/' 60 1:1 iiz.'_ o:pecrtl"Ol1ho·i;criue;:t;e,~s• 
. -. ' 

( . .,.. 9(' ,.-:·r 
.... '·~·'1.. 

'1 . '·'01-:-.) ,_ ···~ ~-

'• .. 
et~iQ~i(le {).;~t'e:Da:.t'ed · i:~am .;soo :;a:t ~I; solute o-thf::t11oi' ~t11t1 2~f(,.noniu-m) 

' ( '• . . -

~eft.llly acifttiia{l wlth d:!..lute::· -h~f<h .. ;ohloricr ®;td .ro!d ext:.ra<tced ·-

\'"lith b'Sl'lZC:nO~v Vfrt'Shed· dried ':?ril· crt)nC£mrli!':1:?~'te(t, The £;Ummy res-idue: 
. , r, ... ' .t; , . . ~ . . . , ; . 

011 ~"til:'itut•zotion' with .pa<trolett'Jl. -~ther gp..ve· i, ao...bis:···(2 •cxocyc:Lo:.-

Yi.t:-lc1 50 g: , . 

IR 
.. ;:a 4 

. \ _,_ 
ln em -- '::~5o2,) "' ~ .. ,_i,~f*_ ·' 

l .. 

I , 

'! 

· { $po:crt.i.~um. 25 ) · · 

( Sp,Eret:t."1.-1J)l -2 6) · " .. 
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WAVELENG7H .IN MICRONS 
2..5' 3 · · 3.5 .ol .4.5 5 5.5 6 6.5 7 7.5 8 9· 1.0 1 \. 12 1 4 I 6 
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* MODE: EI 

rllJ: -15.00 · EV: 20 / 10 TRAP: . ·50 
lS TEMP: 210 GAIN: ~ SCAN SPEED: 8 
COL Tg-_MP: 

DATA NO~ R~T. PEAK MASS·RANGE: 'BASE PEAK TOTAL lNT'Y RAw B.G. 
.1 6 (' ; /2), • 0 I 5 Lj 50~0- · 2211.0 Lj09500C 125sOJ·. s265f"J+.D1 0 0 

50 10 90 .1 10 !:30 !50 !90 

~ ; I IJ 

210 230 250 210 290 310 3:30 350 

3Pi~C~1IUJI'.1 26 

\. 

.• 
/ 
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' 
~.du.c:c;ifip ... ,of 1;~,2:-bi,El.(2.•oz..ocuclo~;-:~~12 -:,ethane t-ll,th l3pdiuiR, amalf5UAV 

IQ:t-mgt ign o..,,::_ . 4q, 4bt·p;ih;V:drox~rhygtm.1henantJ~en~ (}~ II1 

·To sodium fl.mal{;.i.un (prepp.red. from 1., 8g olean socU.1..un and lOml 

mercury) w~mec1 to so0 c was added the dilcetone (~I!) (2g) dissolVed 

in ,ahsolu·te .. aicohoJ. (20 ml) in: Et11 atmosl:>here 9f t~i·t;rogen~ 

Through ol.ct the addition the I'eaction m5xture was stirred and 

after the addition the reaction miXture VTs:9'·· stirred for an 
' 

additional hour at l"'oom tetlperatttre rmd then refltl.Xed on a: 

The mixture was cooled, merc'l.lry 

separated, and the residue concentrated. and diltrte_d with wo.ter • 

. The aqtteo1.JS so_l.ution -wa·s extracted with benzene, washed, driod: 

The dihydroxyperhydrophenanthrene (XII) 

separated as ·a· white solid m,p, (from benzene-petroletun ether)·-

145° 
. " . . ---' -~ -~ ,m Jnu.aol), {. in em. :J' (Speci;:t."'inn 21) 

~400 (broad), ~400 (S) '1'57:0 (M) 

PMR · {;n;mn}, !.SQ.e=(};t;rtm ,2[3) 

5.8 (2H), o.a -.2 •. 0 (mtUtiplet) 

M!:!a.," S!'eetrum (Sheet_ rum. ?9) 
...,.Jtt\ ·~ .w..: . • .. ' "J::! Mo 

m/e 224, 206, 150, J-49, lo8 (hase· p;:al::) 

diol 

· .) - Th~· .d:tol (XII) (l g) vra"S treated vd:th cone. sulphu.ric 
; at ,~,..t--. 

a-c.id (5 -ml) and ·i;he rea crt ion .. m.fi.xture stirL>e~l. An i:nt_ense· 
. . ~ 

f. 
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* MODE: EJ 

HU: ~SO~ EU: 20 / ~0 TRAP: 50 
IS TEMP: 2~0 GAIN: ~ SCAN SPEED: 8 
COL TEMP: 

DATA NO~ R.T. PEAK MASS RAt'-lGE BASE PEAK TOTAL 1NT 1 Y RAW B.G .. 
19C 3J 90 !55 SOcO- 2~8$0 195500( IOBsOJ ~159~+01 0 0 

TOTAL-= 12.2 % 

so 10 90 ! I 0 !:30 !SO !~0 

-'- d.,c 

2:30 250 2~0 290 :310 =.3:30 :350 

I 
I 

I, 
!\ 
' 

I 

r· 
I 



-J.4o-· 

ttm hor1.rs· f'.,nd ·the· r~aotim1 n,ixture· waEi left. overnight at · 

room tom:perattW$.: . N¢~· de:y the roactiqn mixture wits dil:tt- . 

The· reo5.dtl.e on -rlistillatio:n fr;ta"~Jr:; 

. . 
lJ!. ltici,Uid:r. :r~> ... _. C.:r.n~ r:At .. 1 ·7_; (&ttlu;'mn. 20l 

~·._...,._. '-~ _r· ~ ~-~:r •"':~ t ~ 

34oo. 2g2o~· 11oo. J.45o. l07.o 

H£IJ1 ... :_{.p~-n)... < Sne ett>um • ,ll) 

llt2 (multipl(;1t~ ., ;~6 
\ 

Mttatr S'J?EH3"i;~U!1 , (m/e:) ,. (Spa ctrunr ;;2) 

188 
- ' 

:rreg:twsnt o.f Jih~· dilf.e.tDmJ.I.J.I.i' ~v~lt-1JS~Lr~J;ti.ffttQ.rlf.1~"' .• it,t~ 
· .&,cg;t;1c, acid,• . P:orrn'jt!_on .. P~ .. Spko; cgmJlo,.tm£1 (XVLU) 

-_The dii~etone .. (;£!.!) was diaso~ved h1 gJ.a·eial acetic . - ' . . 
' . 

a;eid '(? rill)· -~d trea:te~ \'tith :f'reshJ.y di$t:illect boron· tri.;. 

:r~uorid~ .it-t acetic acic.t (5 ml) and gently reflu.."{ed i'Qr one 

hour• The rea-ction: nii.~ture W'a;S diluted Vli th wdt~Z' a;nct 

extl"act~cl with. 'bet:t~.en~·. · The·_ extract w~s· thorov.glt:ty 

'va;shed free: ot aeict, cll.'ied and coneentratect~. The re:sidtte 
' ; : ; 1 

. on distilla-tion ga,ve a p;Leasant ~ell.ing o.il 1!d/1•5 Torr 

(800 mg)i •. 

E · (1iqy;!.d- ;eilv\).-, ·( SJlkqtrttm; 2.2J 
. . . . 

282o,. 2900; . J:7.2o. '!4?o .• l~o. lloo em.•l 
' 

PME. ...:..,~~.Ill~ •• .... 1 f{QcH~·trgm. ~ .2A> 
1\~7 (multi:plOt) 
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I • '. I • 
I 

204, 186 •. . ' 
Jl.OS., 92 

·;A.~;~~Qn:..~~:t:,..s_o.,cJllUl\JJW.'tlJ.Q.~Q.~· gn ,d_Jke;tQ~J,,III) 1 '/ ~mnteg b.g-SQ; 

. r~~~~§.Q~ ,tt1§~.<;>~W:~$.m1 

I '~ \ ~ 

Tl1e d:ll:eton~r (III) (.2g) was· treated· with oodit'ltl · 

methp:-cMs:- itt m.ethanoi (;Oo mg &ldium in lO mi m.e-tliw..o~) aTid 
' ) 

~·:r~u..~o:d for ;l liburn~: B:xcess· alcohol was: distilled off m1d 
- I ' • ' ~ 

ther· re'a~due.' dllutec1 with \7ater, extrac~lied with 'benzene • \vaaheci 
... .. ~ . ~ .. 

the organic extract with.tmer; c"ii'·ied and concentrated;~ A 
. . ' 

white-- solid st::p~ted· wh:~~ch was found to bo iden·tical witli 

the d'ike·'~one- (ro''irl:'p ~.nd m.!i.;Ked TLC){ 
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