
OH4PfBR-.Ili 
.... I ,_, •• 

f4elt1cg poit'lta at'& uneorreoted. Fetrolouo otbet" 

ueed d~1ng the 1nvestig&~1on had b.p. ao0--eo0 • All the_ 

optical rotat·iona ••ra cletea1ned !n 00013 et 1--a% solu~ 
t1ona. 1;he lu ·~~!R apeot:ra· •sl'e PeoEWdad 1n Varian A--ao, 
T ... ao, FT--80.4 and xr..--100 NMR. apeotttt\!lletePe· using CDOlg 

containing Trl!S ail inte:rtval retet*ence. Tbe· I:R •peet~a wei-e 

taken in &ckm•n IR.....,20 •peotJiopbotometel' in tiujoi mull. 

trv abeol!'pt1on speottta WOlle t8kcm ln Beokol!n Dtl--2 •pectZ'O"" 

photometer ua:Log solvont 95~ etbenol. Column ohro~o.togttapby 

wer& done on. neutval alumina deactivated witb. 10% aquaoue 

acetic ao1d _(4: ml/100 s of alumina.>. 

0Aidat1 on ot t~azeryl acetate Z.Q. with :rn1s in DMSO; 
...._,. 1 spyy_uJ¥1 .Pr.a!!f- • II _ol ~I ...... _I(¢: ........ __ _ T - T r. 'Q ...... 1 , ...... 

PDttPa~at1on ot l5·b~o~o~ f3 -a~yr:tn acetate '77; 
• S'IIIJ ....... ~ ..__..... .. . . . ~~-· dd. Jlj .... ..,__, ... y¥1 - '-:= 

To a .eolut1oo of tarexo~yl acetate (l go) in 

cuo13 (50 ml) and dimethyl sulf'o;dde (25 ol} , waes add$d 

N•Brooo eueo1n1mide (1 gtn') in po~t:tona and kept _1n dm:ak fttJr 

14 hoUl"e. Tb~ reaction mtA.ture wae filtel'ed and tlle fi.lt~ato 

w&a extl'eated with cblorofoztm (200 m.l) ·~ waehed with flate~ end 

was dried over anbydl'ou.a sod1tt."\l sulphate. !he solvent was 
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Fe~ov~d wben a yellow1eh eol1d was obtained. Tbe so11d 

was dissolved tn b&n~ftne (10 nl,} ·end was poured on • 

ool'fllnn ot elum~na (60 .gm d9mot1vated with 3•G ml of 10.( 

saquooua acetic sold) deve·lopod with petvolemt ether. Tbe 

following eol\l'ent£ ·wex;e uaed to'tf' elu't;ton: 

Petroleua 
etb&i" 

Table--1 
L •-• .a ... ••. 

· F~co ti. ems 
100 ml esch 

R••14ue on 
evepox;ation 

So ltd ( 900 mg) 
m.p. 178°•180'.) 

F~rt~e~ elut.!.on w-1tb mo:r-e poleJ? eolventa did no~ s1~ 
any solid tnate%11•1 

--------------------------------·-------------------
F~sotlon 1-10 ( tsbl11--1) \fl9r't! co::~bi·oad and 

the r.t1xtm~e 'Wa8 dVj~tal11aecl · tvor~t u m!r.ttu'e ~t ohlor-of't>:rm 

and tlethanol whsn ox-y&tale r>t· · 15•bt-omo• f3 -e!llyt'in acetate 

71 1 m.p. lSo-192° 1 c~JD +47.4° were obta1n~td. 'It gave 

• single apot on a chPoctatoplate (Rt ~ o.a) and also ebowed 

poa1t1ve B$ilete1n t-eat f'ox- brolnine. 



Af;1nlzs1a. r.!E$l'j}t 

Found , -' . CL!? 70.;.0.'; ll, 9.1~ 

a·~ ?a.ea~~a~ 9!S$ oa1ou1eted far. o52tt6a.o~ 

NMR -- ff)ake at 5.5 bn, V1nyl pi-oton) • 4.$0 

htr; ! OS%~) • 2.,00 (-OCOO!!a) and. 4.53 

P"ealts eat !il/e 18~ ~ '.916, 217 • 249, ~9'1 • 4G6 

(K --BBi!), S47(t"it+) • 
. -

O.atdat1on of 15•bttomo• f3 •am~1n aoetete 7?; F~&Pfti'atton 
~~~ ................. "' .... ~~-~ .......... ,,".~~~~; .. .__."'·~"'*~~,..,· ' . . \ 

or ll•oxo•l5•bJ?omo• ~ •amy»in' acetate JJ!: 
, . 1YI'1:JI _l ·~.....,liT ...... .,.... _.,._ .,....,~~·~ ••R'" ta' • .,.....,..,_.....,.,..Iii.....,• 

!o a ref'lu.xins solution of lo•btto:ao• f3 •ai'!lyt"1n 

acetate ( l g.'ti ~ in b$OZS~e . {4.0 ml) WQ8 added •lowly a aclu• 

t1on of N~~2o7 (1 gm) in gl&e1al .AQO:tl (30 ~l) wttb stt!.lt'• 

ing while m•1nta1D1flS tile toop. at 70°a. Aftett tbe a.cuit• 
t·1on WaS Oorlplete the ~tir~!oe; ~as oont1.nu.ed for! 24 hour& 

ma1nta1niog tile t\)ljlpwatu.rc at ao0 -S5° • At tbe end it wae 

cooled .and ~e()tified ep1vit .CS ·ml) wad s.dded. The •olut1on 

was oonoent:v-~.tsd to l/3rd vola."'le and potlXled tnto 1ee oold 

l'lst•Xl• The ppt was :tilte:ved off, wasbed and ettystalU.ae(t 
./ 



from cblor.rot®m•methanol r41xtUV<e· when c:vystal8: ( 0.75 s) 

having. tt,.p. 24<>-241° were obte.:tood Cd..JD ·H39°.,· 

uv 7\. oS% g49· ~ ( -E 'll,OOO) 

Be1'1ets1n teet poaitive. 

OQmpou.na ( o.s g) was i!·etl.UAe:d •11i tb d1~ctby• 

laoil.ine (75 m.l.} ter- a1x llour•s. ·rt.a mi4tU':r"'$ wd cooled ~r 

·ao!di!'!ed wt·tb GN m:n. no~ tb.fln f.l:tttt~ae.ted with etbe¥* 11i'Jdi · 

I!'El.ehed wl·th wat~r· ;~~ ·acke it aei~d. fre$. i'b.e so~ution wail 

.f.b.i4H,, 'w1tb. tlDh:Jdrou.• teod:tum sulphate., S-olveot waa J:~emovea, 

tbe tteeidue wile th~m ..,b'Vtt-matograpll$rl in ·• <lo;i.wtn or 50 -gn . ' . { ' 

!11'-tm!nta .. ~1he c.b»~mu:tJo~w.i ·w·ae devol-oped with ·p~tx .. olell\11 

.ethett end th•. folltl\'11ng f~aotiu~s WYe~~ · of):tl.Getech 
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Teble~2 

----------~--------~-------~~·-~~-·---·-·-··-·-·-·----~ 
Eluent 

Pett'oleum ether 

l1a11due on 
evapol'atlon 

I~m··tholf e,i.f.ution with 1\{)t"Ptt poltw ~&olvent~ a!d. not 
afford a~y mate~inl 

F~,&otions 1-12 (tfllble--2) wet-e combined. fb.e 

mas~ lieS or3lltall!eed t·~o:.n ohlo:rofo:tt;n•methanol o1xttW• 

when e.ll'17ataln httvinz: m.p. 940°-24!0 were obttdnad. The 
' 

compound eh•ed poslti~Ve Be11ete1n t$st. Mixed m.p. 'tY1th 

t-he s·t·~titng tnGte~if!ll \2'al\ 8 1so undfJ?t'et:Hlhtd. 

(b) 

Br~~ e~mponod ( Oe-2 g) wal' r01'lttx$d with 

s . ._..eoll1.dine ( 15 rnl.) :ff>~ .lS ws.. nt iM~0° 1 o ~n o!.l bntba 

The m,aes trea tbsn, a.eir.H.f1.sd with 5% a2so4 # e~t:raoted witb 

@.thy,l ·Q~et•ata. The o~:Z&~nio l&Yf!.i!l was flllllhed with 5~ a2so4 
to l'etllove l~;et tre_ee of 0oll!.d1.ne: W:~$bed '!'ith water to 

aeke o:cosan1c lnye:r ~utxs~l. Ttn~ $:>lv-enti w~a d~$,trHi t)Vel"~ 

"nhydrotUI ·eo~:tum aul1)bat·a mrA t•,,movec1. Th$ t?e~ichlt d!.$,olvtd 
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tn a1n1m.um amount of bE)nzene Wl!lS o~Qr.1atogvspb.ed in a 

oolumn or alumina. and the .following treat!ons were 

oolleot$d: 

..... -... 1, I L 

Eluent P~aotiona 
. lOG rnl 

emob: 

11} ... ilii\1. ~ .......... - Ji ·-· 

FJWtb.~~ cluJjio(l ~:t~ r.;J;Ji"~ :(>ol's~ ot~l vente <tttd r~,~ afl'ol:>a 
~:ny· ~ ol1.a a~t;e:J.? :1£\:l 

'F~eotlon& 1--10 ( tabl~···-t~) ·if eve co~1bio.ed nnd 

(lr'y.Gteliisod t~om ohlo.t'ofot~in .... aathrm~:t ~i.Jttllve·., Tha e};1'yetels 

h6tl tb.~· n.p. 240··•···$'41°.~ ;ft~:e'f m.p .. with the p~rent C!.lr.tpound 

til"ld i:!o1lata1n YH~:2t lt1d!.n;;1t~~ t~at. d.ehydroo~o~tn~ti,on di.d 

D~bydrobV0:111t'lation ot lo-bilOffiOM (!>' uam:y~if.'l s~etate ?."J witn 
- • - , M'll!!lilloo''*l 1. ~.-,...,....._., 

d!~.'\1ethyl an1.l1no; P~·:S~~K:r~tl~;'l af ol.'!an-..:JJ!·,l5wdll!-n1a< .... 3· ~ .,.}r:l a ~ ••••n • ..,II'J!IIIIrij•• · ·~ · • iii 

lii....,;B~omo .. fb •am~·l.~~ .fY;Cs~tat.~ { t\,2 g) W$1S rafluaed 

with :~ir.tll.lad ·•J..lmetttyl .. ~nlllnJ;s {.50 111i) to:tt $14 hDu_tte. l'he 

~e~otioo. !nl::,tt;u.t·~ •e.te di.l:o~ted. 'Gltu :~·et~t- • ~!:tlicU.f'io$t1 w1ttt GN 



\ 

bt<lt.tocblot-to t¥)1d and wes ~e.tttx*O.Obed •1tb ether. Tbe ethe~ 

eztl"S.Ct •e_B '#t\\t&bed with. watQv t1ll neu.t,.al end wae ®ted 

wttb eodtua ealpbate. 1ho- ·solvent wea reMoved when • 
- . 

eolid ( 0~1?' g) wss l)btained. !he eo lid was d:teaolved in 
' 

rainim\ltil a\'llOllOt ot benzene end tbe eolutlt}n waa potn'eu en 

a oo1umn ot a1t.mt1na (16 g) developed with. pet~oleuct ethe~.­

~be fol1b\'dns :fraotiont wEn.~e colleotedt 

Eluent 
' 

Fraottona 
50 rnl 
each 

R•a1due oQ 
ev,porat1on 

Solid ( 0.155 g) 
m.p. l95-:tfn° 

Furtbsw elution w1tb m,ol!'e pole aolventa did not affOit.d 
eny aol.td a1eto~1a1 

Fl"aot1on 1~5 (tabl$-....) combined. and e~yeta• 

111sed tro-m ·ob.iovQt~rm tttethanol m1xtnx-e wlHiD crystals o:r 

!1,1 m.p~ 199°-e(.)()O, C o<_7D -+42° wwe obta1n~d. 



I 
~ 

At'la!z•~e Peeo~: 

Founa, 

calculated ·to~ o32a5oo2 • 

a, sa.9~ 1 a, ao.a~ 
o, ae .ssr& , H. 1o.s~ 

uv - I 

lR -· 'l 

N!IR. = -

j m-.x 1730, 1240 ~r1•l ( Aoetat9) · 

e7e eni•1 ( .... aa • ca .. l 
aac om•1 {ttti&l.lbatitu.ted· double bond) 

. Fts;.3 

5.,2 to s.a ppm foP tb:reE~ vtnyl_ pvotone 

aoco~nt1ng tov one t~!eubstttute<.l and one 

d1subet1tu.ted doubl~ bond., 2.0$ (0000$). 

4.5 (1J...-O--OOOOR0 ) pprtt F1g~4 

· O;c1dat1on ot Qlean•12:.l6 aien•3 0 yl•acetete 91; p~epal'c.titln ' . . ' == . .,_ ._ ... ~.-..-.-
ot ·ll•o•o•c.t1&an•l2 ,15•d1en.-3 0 •ecetate §.9: · 
•nl. ·••• •• • Jl a • ! tllliH • ••••- 4l•· ••• • ww • •. .... 

A s~lution of sodium d!cbvOlllato (4 ga1) in glaoial 

e,cet£o lao1d (100 ml) ••e added •lowly 4\Wing • pel'10d ot 

one boUP to a v!gorou!ly ati~~ed aolution of olean•l2,15• 

<11en•:S ~ •eeetate ( 4 gm) in ~et'luaing bensene (50 utl ) • Tbe 

. m1z.tur& wae tJefluaed tor 24 hotWs end then cooled. Exeeaa 
, I 

of dioht'omGt& was. decompoaed w1 th lleo~1f1ed 11p!x-tt (50 m:l). 

Ttle eolutton 'W$1!! oon_~ontx»ate4 to l/& ttd volum-e And. tbe 

contents poured into ice cold wat$1"• Tb(JO tt wae eatl'&e~e_d 



with 1Pl17tnt tttnet-. !be eth&l'oal laye~ was waehed With 

watGv and d~1ed ove%" enbydl!oue sodium sulpbat•• Tile aolven_t 

wae removed. T.be ~eeiou~ (4 gcr) wa• d1seolved in min1mml 

•mount ot benzene o.tl4 W0.$ POUPetl on a coluon of eluut1nll 

(240 g), developed with petroleur.1 ether~• 'f·b.• f(!)llowint,t 1ol• 

vent• were u.a•ct to-v el.qti on s 

Eluent-

' 
'Pet:roleu.-n ethe~ 

Pet~oleum etbe;v: 
J38nmeno (4:1) 

Fett"oleur'!l ethex-: 
Betu~ene (!h2) 

Frt.etl-ona 
100 ml 
,~acb 

'Relidue en 
•vapottetlon 

Nil 

N11 

Fu~tt:>.~ elu.tiQn wi til more polal' eol vent• aid oot affo~d 
any 11olid 1tuate~ial. 

F~s.ct1Dne. 11~1e (table~s:). we~e C)omb:tood and the 

maea waa cpyatalltaed !'~om- chlol'of\">~•t!!&tbanol mizture when 

needle•ehaped oryei;..els or 3 ~.-acetoz:r olean•l2 1l5•d1eo•11• 

one !'!Q, m.p. 243°-245° f: cX._7'D +28.9° were obtained. 

/ 



Found, 

Calculated ·:cor e32n4ao3 I · 
o .i ?9,.as,C a s~ s.oe~ 
a. '19~96$ J n, lO.OS;,( 

uv -
IR--- .. • 

1\ 244 ~11 ( .f 11 .• 376) mN . · 

( •~•A 'l~tV'" .t!u·•••l ( .i! .... t · .. t,.,..) ")) nlQlt. ;A.tv''• .... ~·~"-" ........ ~e a 'liir· 

1660 otn•.l. (S menib&Pf!d v·1ng c<.0 Wllhtt. ketones) 

a00 crn~·t (~o&ao.n-..) ·ptg.s. 

2.04 <•, 3B_. •00~1~3) 

a.ss <aa. ia, o~1s P •lti) 
2.42 ta, m. 0 •.. ~ o<-a) 

~ft82 : (t, ot 4:~ iU~ O•l 0 •B) 

•• 45 Ct. 1H E.•O•O•OO•) 

5if~e . ( s 1 . . eH, 2 vinyl R) 

a.r~ (3 t 2.!1, 1 Y1nyl H) pptt Ptg.tl 

a ~~itt~ .. ffi!u~!a~~!,.aut~ti'! .. :tt!.t.~Y!.~~L.\~:.9.!2~!~.~,::::!!.w 
d1eno3 r yl eGGt&ta !21 P4'Gpa~at1on -of olean .... ·l2.l5•<llee-:s ······"'·ilf*J-Jk --~~~._,..- ... J_ ,IW#&PI.¥t'a-.. lti!J'O:If8't:fabiiuJi?&!-.;A .... ~W:!O:& b CiiJI) ...... ~I@B-~ 

11 dio1 70 ; 
. -· 

A ~mltlt1r.n.· of kutJl ilo~t~Rtti if!- (2o5 ~ i in ~Y' 

ber,usen& (30 s:1\lJ and d\~Y otbu~ (70· 'tlll) ·~ee l".ef1illi~~i 'rittt 

LA1f (5 g&l) tor td.~ bQ.U}';t$ :tollo~@d b1 i!t1lt':ving ail 1.-aoem 

t&upevatu~'"' for ano.the~ twelve bottrt! • ~oen111 ;t,AH ~ne 



dests-t'}yad by lidding w-~e~ dl'opwiee at 11Gor.l t~mpevaturc. 

The etb.ePea,l 1ayel' wee sepeeted and tho aqueous leyei- wu 
• " t ~ ' ' ·_ • ' ' 

eA.tP.a()ted 1fitlb ethet:t .and the two etb~~ eolutione Wl'tt 'tlilxect. 

The: etb0t'e.al layer ws.s \!Jseboo wltn wl!tte~ and dt~i~d ove:v 

~hydt?oua etm1UtJ. SulPhate. :ruo· solv$Db ws~ F$1Uoved ood tta.t 

~PaeiduG (~.9 9-"1) 1. ;)f ole\!!r~·l~ 1l5•41$n"""3·.,U•d1ol!.21 ChP• 

laa.-aoo0 ·wa~t OQtt}.oaa. ~1;;4 e!nele spot. 

'Tt'·eatnlent of oleen•l2.l5•d:twn•3 ,ll•dinl. ZQ, w!tb. hydr*Ot;tn 
ti .WJ ... • • .... -) ......... . J'~~-·~~-~~4(•" ..... "!ill !II!',IIIC.. •• I IJIF" .......... ~~ ......... 

ge~~a~d~ 1n .. J!~! ~2~:f~~~.Jtili~q~!~. !~!~t .. Ie~l~t .. ~~!? ~f .t~!· 

'Til) n ttol.ut~Qn of ole~n-12 115<~~'.:i1en-S 1 ll•tl1ol 

{ l.~ ga1) in ~.ethylene 6b.lot~1d9 ( 100 ml) was ~dded a solution 

cas ml} p»·ep,st'ed by ~:t;!t1pg p~e ·toluene eulph~m1o aaid (3 g) 

and 30% H2o8 , ( 5 et1l) lrJt tel't•butsJlttl (so ml) ~ Whe :ve~ t1un 

m1xtu%\e w~Ae eti~JJad elowl.y to"C 24 hoa.we and ·tben potWod i~to 

~ .. ~· · we.~e:P~ tt wne tuen e~~i"aetod with~ metbylene c~il~ride ~ ~eehed 
' ' ' . 

wl tb wa~ax-~ TbQ !netbJle:ne chloride was dviod ovttv aQ..~yav..ou$ 

sod:tu~tt EUJlphQte and tba BolvE;tnt was ':vemoved under r~c.luced 

pP¢8sure. ;r;:h$. · r-e!;ftdtu~ (1.,5 &,'f!il.) we.c ebao:t•bed in .an alua.t!ne 

(BO ga) oolv.~n. 'l?b.~ oolv.r.~n ~tee C{)velope~ ~;;ito· pe:trol~U::l eth•r 

and ttl~ toll owins Gol\1'6tlte, 'tlc~o uee.d fw elution~ 



Tab le--o -.. ~ ..... 
Ali--· ,, .. F .......... . 1 I 

Eluent ix-aettona 

Pettoleum etheFtben~ene 
($:2) 

l?strol&Uti. ethel.'tbent.en~' 
(2:3) 

Patrol~um stbaxt:benzeCG 
{1t4) 

100 ntl 
each 

1-4 

s-m 

g_.12 

13-17 

le .... ao 

Rea1~u~ 90 
evaporation 

~·, -
Tvcoe oil 

r·•l .:l.:. 

7I-aoe oil 

tal 

Nil 

Benzene 21-40 solid 220::"-30° 

F'tw·thett elution w1th nOJ."t& p~l.o:r s.olv•~·,.t;e <!lid n::>t e.f:t'or-d 
any eolid ~&te~iol 

,.. •• a _ _.... .... ,. • J 1 .. ' i J • •• • b£, .. .. ··~- 1 ''"'~" • fr"Wcl ...... .-.. 

FvactiQn Bl ...... llO ( tabl~-s) we~~ m1a~d and tQ\.lnd to 

be a mixture ot two oompouodts. tirl'O:t TW > .R.f values of §!: 

~49~ ~ = .,s 1n EtOAO). ib.ii m1;A.ture waa r:apeatedly a~y~ta• 

ll1zed .f'I'oo. ehloroform .. ri!ethanol -when 2§. ( 0•3 g) fhlP~ated aa 

the leae •oluble pavt •. Fur-the~ t~ee times crystallization 

of !!§. t'XJom ehlo~!)f~:a-~eth.sn~l. •ffol"ded ptWe .§!l, (no incx-eaao 

at m.p. by :fwthe.ro:ryet~ll.iast.ion/ 1 ~n.tfi• = 840°.-.41
13

• 



,:r·. '',.,' : 

A9alzs1a.£~Ro£t: 

Found, 

Calculated for o3oR40o3 , 

uv : - tio ebsorption 1n the !'eglon 22o-aoo nm 

!! 1 ~ max 3520 co•l ( .ts-ee •OH g~oup) ,. 

875 er!•l ( -cm.-o~-- ) , 

!aetzl!'ti~~-ot .. c~12•oo~ ... olea9:!§.•cu:•l~ OS ,:.eav~:-t ,l9o(-:: 
olide•3 ~ •ol §!J J?rep.wat!oo of 3 fo •acetate ot -0-12---nor olean•l&-en•l3o<. •carb....,.. 19 o(- t>l1de 85a: 

• • _, 'f.l ,,.,..., · • • • q _ • .....,laidp._ _1 tl BUio • a 1 " ., · .._,.. •••• ... a.~ 

?be bydtJ04Y l~tom~ (:O.l g) watt dissolved in d~y 

P:JT1d1ne ( l tnll and the eol.Ut1oo was trested witl:l ~eetic 

anhydride (2 nl). The ~1xtUtte wa~ th.en-heated on WGter bath 

fo~ 4 boure -nd tben poured toto 1ee oold w9ter and then 

ftlts~ed. Ths t'eatdu~ wae weebed w1th wator and _drted unde1~ 

suet1on. Tbe product wile then oryztall1eed from chlol'ofol'm 

cethanol m1x.tutte wben crystal$ ot ~. o39H48o4 ; me.p. 

215°--1C0 we~e obta1D$d. 

!~!~z·;~ ~epo~~l 

Found, 

Calculated fQI' c32H46o4 , a_. 77.33</; : H, 9.74% 

uv s no ·f~,bSovptioo in the· !'tag! on 220~~ ·-~3C(1 
• nm 

........ ·'.c.~ - ~· 
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,!!! t · -f ftlu .1720 .em•1 1 1250 cat.,.l ( OOOOH3} 

1780 om•l (._-{ •lactone) Fts. 9 

!!!!!. s m/e, 496 hr*"); 400 h~+-oo). 

452 (I4+ ..... (.J02J, 436 (M+~AOOfl) Flg.l5 

Isolation of tbe •econd lactone SO: 
. -

The moPtJ solubl• f:vao~1.on -wee. crystallized twice 

from ohlorofQrrn•metb.snol and the·puV$1' product waB ieolBted 

from the filt:rate ( 0•2 g) 1 ot ~hP• • 250-57°, moleoulel' 

tottmula, c30a4ao3 • 

.lnttl~ete l"GEO.t11.,!& 

Found, 0, 79.45%" J H, 9.78~ 

c, 79.25% J n, 0.20.1 

IR(nu12.~): ~me~- 3520 em•l (fvea OH gvoup) • 

875 Cf.l•l ( -CU:f=ICH-.) 1 

Maes: -
1775 em•1 ( i' •lao tone) 

m/e, 4~ <~+), 43G (u'*"-n2o>, 4~G (:;1·~--oo>. · 

410 (M.'4--oo2 ). 

Acetylation ot leeton~ §QJ PrepQ~~ation e;£ 3 .f •acetate of -··I •••t:&;JI. iii !J~ _ . ~·- J 'PNlifrl 

C-12-nov•ol~sn•lB( l9) ... en•l3 P- Cftt'b--+ 15 (L ol1de ~: 

O.l ~ ot tbe lac. ton~ as we.s taken in 1 ml o:r dry - . 

py.vid1ne ana l'ml aoet1c anhyd~ide wes added to 1t. The mt~t~e 



... 

••• kept on •stet" beth ror fo~ hou!;\e. Thea tt was cot\led 

and pou~ed 1nto toe cold ~'lte~. 11b~ pp·t. we.s aepweted out 

and f!lte:r:-ed .• The t'esidue w•a w;:;ehed wtth wste~ and dried 

overa euctioa. The ·mass was orystalllzsd !'rom eblorofor~1:v• 

methanol miatUJ?e wh1cb save the. $Ceta~e. Sua • m.p~~ 228°-gggt>. 

4Aalz!1~.ree~eE= 

Foucd, 

Calouiated fott a32H4eo4 , 

c, V7 .:;e~ J a, s.945"f 

c. 77 .ao;; J n, ;.?4~ 

1720 oc.•l, 3.250 otll•l ( oooon3 ), 1790 om·l 

( ¥ •1-aotooa) Fi~.lO 

t\!1~u• : ra/e 490 hf.,.), 468 (M• ...... ao> .• 452 (tt•,.,..oo2 ). 

I;ltb1uo sl~in1um bydr1de :reducttoo of laetone an: 
,.._~ • • rr • . •, -~· 

200 tllQ of the l"etone !aQ. Wf4$ taken in 50 ml dry 

ethel', 0.4 s0 LAH •a• ~Added. Tbe Q1.atux-e wf!• l'*efluxod to'tl a 

pei'i od ot 4 hou~a • E;teeee · of tAli was deoo.':lpoaed w1 th a •atu• 

l"ated . a~lu·bton 'Qf a-odiua eulphate. Tu~ pxwoau.ot wes eatt"act$d. , 

with ether. The etbereal eolutton was washed with •at·er :~d 

at'ied OV$1' enbydl'qus sodium eulptu:tte. Tb& eolventt was d1et1• 

lled off and the r'es1due when reottystallized ft'om &lOetooe 

fui'D1lfb.<'d the t~1ol f!!.t 03ofi5203, r:l•P• 280°-2S2q (TI1J ~t!ogl~ 

spot). 
I 



~~a!le,;s .vep~rt; · 

FO.'~rni~c . 

_celoula~e($ f_c>7,1 o3ott52oa, ·. .. 
,I' • 

c ,. 7S.42iit J a, 10.e4~ 
n 78 anrst ~ !'1: ·t' 0· ~~!#: v• ~;o v;.t • n 1 .• ".7u1-., 

Aevt¥lat1oo Qf ~wit:l ·§!J :p;~~e-p~l--atlon ·r1f the t~1It$·atet• S7e: 
-A Sf I a !If J. I \. 'n ill .• a i .. J Ml' . 1 . U a.,..-.... I .......... II . .- . ~ 

} \' ' 

oi' dt-y · p~ttU.r:J$. ff.o tbe r.1tzt~$ 2.0 ml of aoetl~c •nnydt"ide 

waa at!i<hJd ·aud :tbe .:tte$et1tln m·:txtu~e wlht!! ktpt on ·"-at:~r bath 

f~r 12 'b.oLt~s. 1:beHl it t~•e oooled and P~Ul'$d into 1ee cold 

"+rato~ :wn•n •o1ic1 soptw-e'ted out~ !t ·waa t1lte~ot1 .,. waebed wi til 

wate:r and dx-j~ed node%." mtot1ot'h :t t ws.it tben · craystalll~ed t'r0-!11 

oblOltt)f~ra cr.te.tb~ol t~ afford t!)e t~i&eetete JA!! (O.l S}# 
' ' • • • ~ I, 

t'4· u· · r. . i1 1'1 n.O · 10.~0 "~"·"" n 1 iA. 1· .-.. t .t' · rnT ~ va.au5S""O 1 m .• p. ~~v· - ~v ~ .to.·~ s•ve ts· "~~a e ~po . ~n ~ .. u.;·· 

a, 72.9.13~ ; n., l.O.e2~ 

0 1. 73.69~ J B,, 9.,96:( 

J£1!. ~ -f ·max 174.0 o.m·1 • l.2SO ~tt1·l (Acetate gJ?OUP} . 

F1~h·l7 

0-.5. to J,.a p~ ( t~ti.ar.Y m~tbyl groups) 2.05 pptn 

{-OOOC!!s )J 5.25 (v,.nyl protons:) 

. F1fi?•l8 
m/e 5134 (ur+) ~ 524 (M•~~~OB), 4l34 \f;(+·-.!10.01l) 

F1g.20 



. ' 

uae ab~o:>'bed 1n cz $1l1oa sal column ( ao ·g). ·r.ne colutan was 

elut~a. ·w~. ttl the follewi\lg aQlvanta a , 

Table~ ...... ,, ... ~-

~---·-·-·----· -----~--·---F--~------·-·-··-·-------··--·-----·-!JF-I-·•-•w4-~l---•*n--l-·---·~b--U-'•·---
Eluent Beat.aue.on 

•vnp.oret1on 
l?:r-set!. oos 

100 ~l 
.eaah 

-4- 1 .... _. ~-!'la .... O -!IJ ....... O .... I,I ___ 4 ·---)-'>1·--·-· -· M-10 -·-M!Ci--iiMllllilt'*•--~-J:f·-· ~·-·-.-·---. ·-· 

f' e-er-nl.t'iu~ ethel!:-oensene s-a 
(.£s.J.) 

Pet:t'ol~u!l! etb!*P:bansf!l'ett 9-13 
(3t2) 

Fetvoleuo ether.:benzene 14-...20 
~~ ... \ \ c::;;.,,~ ·I 

011 (3 c> 
Sol!d ( o.s g) 

&ol1d (l g) 

Nil 

FtJI•tbol' fJlu:tion witil m.or·e p.ol~ eolvent~ did not ett.ortl 
any solid mater-tal 

-~·-·-·-~-0-Jl-1 -·-· ----""!""' ... ---·-··---··-!"f~-... -•1-F-·--·'t-·-~--.--f .. _.._.,~....,_, ........ ;~fllftt*l_....._ ......... 1 .. 11 We 



Fftaetion; 21...,30 ( ittble-7) 11ere m1zt~· and the 

mlJtf.nll'a wa! cvystallized fPOt:J ohlo~ofom•nethant)l when · 

Qvystals ()f n'hP• 227tt f:ttt. tll•P• 228°_7 waa 1dentt~1ed ae 

•ll~bidonol ,!it Ill {nujol); ~ oez at 8390, 171011 1-448, 

1389 end aas cm•l. 

F~~Pa~etion of lup•;:,itl!looe-l•ol •. ~~ 
• ..... :;: s - ""• ~··~$ ... "' ••~'~~~~'••••r••< ..,...., t'spq • .... 

G1Qeh.1douol. ( 900 .t:ls), diseolved in ethyl &O$tat• 

(goo al) and eoetlo ae1d (200 ~1) s wme litiln'ed in pr•senee 

ot .Ad~an•a catalyet in an atr4ospb.B~e of nyaPogf.tn tlll th• 

ebeo:t'Ption qeased •. '!I!be cetalyat wa~ :t?emnvod by t'iltzsat1on 

and tb~ tiltl"ete waa waeh,<l witb ·wl!iter till n~ut-ral., .. It 

wa~ <ir1~d end tbe solvent wes t~e~ovea. A f;;o11d tl'ettdue 

(950 mg) waa obta!nea wbioh Qftw et*ptalliset1oq trm 

m~thenol furnished en ~~phus •~ltd 1iient1f1•d ee lup•3• 

on~•l•ol 2!• 

D$bydl!tnt1on cf lupe:rJe•S•on~-1- ()·l i~ by .acHrb:to anbydr:ldG• 
••n• II u •••,••• at •~~;-• · • i ·• '"*"",.., li • •~•t•,..·• "··•: !il • bl lll'i,.,.,.,..ll'if•~~··••· • •-""'"~• 

. p~1d1n9; P~eptu .. atioo ot lup•l(a ) .. en•3•one !$!i 
.,,.., , •. an lll!'iii .,..._...,........... ~ - · •• • ~ -.....,.. 111. • .. , .a o~ .;;. · .... ·- ~t 

soo mg of' tH.bya~oe;loch·laonol • .2!1 t~as ·taken 1u 

s ttil dry and d1~tillo.d pyridio~ and to tha tteoct1~n ~:1at!lPe 

a oo of 1Ul$t1c ,.nn::r~t-ide •s~ added Qnd it# Wfl'ii kf.lPt on water 

batb. for' 24 h~J.:re. AfteJ: 24 hotwa the l!liatur-e vte.e oo!>ltad llnd 

was l)OU~ed int~ ioe eold v~tatet' whet"e $ solid ·~eptllr&ted out 



wa!oh was .f11t·~ed. The p~t. w.u~ wattb.ed, i}eV~X!'al t!~o:a 

with we.tar. atld ~.ted ·u.nd~t!' euotlon. lh~· t'tttUt& ~ali dtf!S{)l• 

veti 1b mlolm.u~ &11Gimt f.)f bGtze~~ ·and 'P~titaed·irito -~~ &lttnltul 

colur:lo ($0 s). _:Tbo oolUtlll 'fjae. e:iuted w!.t.h 'bhet toll0'ff·1t~g. 

uolve;nts; 

..,.,...,.. ,,.... .... , __ ,..._ -••_ .. _,_..,._ • ., -··---klliiU!l-. __ ..,_,.._ ........ _.,. ___ , ....;-', __ •-• _._..~~~~• .... •11! "~-. ., £A i!lot;1<all ,., 

·Eluent Ftta.n·t;i:Ot:\3 
eo m,l 
$Qilb 

R&at1due on .. 
eVfJPOl1'atit')tl 

... 4 j id.n_'•o1411 1 ... • ,_......._P' raD!WiVSW'INI 1111··--· U i*~ ,....,....,. I! ..... M ......... a • •~a. tte"fL'I ,._'il!l!'. ,._ 

. ' 

l?u:rtner elution of oo~& l,)ol&t'" :at>lveats d'J.d not iift"tn'd 
any ~olid metet-i ~l 

.,.._ Jllai44ai- 'fRJIII~-·-'*'-' J ..... lil ... ,. .. ------"'!'!"""' --···-·-· -~1-11·,....,.._ a · ·~-,.,.. :olotoo! ...... tf· . •• ::- ==:ot>'TC••;m > · .. .....,_. 

~~~.ot1 one l-l5 {table-a) wl!!lx-e oonb1 n~d and 

cr:.yatall;tzed f~o:n ehl~p:t'orm-rostfi®ol rnixtu~s tc flff'ord 

cr~ystals of t'l'•P• 177-1:7Bt} (lit'* m.p~ 1'77.....,.179°) .. 

!1.!•}~~~ ... :-epo~~: 
Found, o, 84.83% ; u, ll.37.?J 

Oatlcu~ated ff>f! o30~48o • o, rJl ; H ll.39;t 84.84.-l) , 

~~) : --;5 r;l&.e: ·@~ 1690 oo.-1 (a<.[3u~atd. Oe!'bonyl) 

rr1s.21 



Lithium slu~initro hydride ~eduotlo~· of lup-1{2)•en•3•one 961 
,._ p ·~·· 'Ai .. t-·· ••• J:l. l .. 't.~ltl .• ?'Ill Qoid ~ 4sl: ........ ~ dILl- __ ..,.fiii4A: d 'i;1"1J .-= 
P11epax-ati on o·:f :lup.-i { 2 )•en•3•al .§~: 

. ._.., • ., p? "' .... - ....,.. 

050 ms 'Of tbe o(P-uoeaturated keto compound ~ 

dissolved in 500 ml dxay cetber, l t§l of LMi wsa· ~u!d•o end 

t4e mixtu~e waa ~eflu~ed fo~ 4 hou~8. The mLAtu~e wee cooled 

and eKcess L.l\5 w•s dec·omposed witb aatwatecl solution of 

witb ?ifetott~ The ~aehed ~th~Xli eolut1!:m was d~!ed 'f1tn anhydrQue 

6Qi:J1;.t't!11 ~t\lphate., R~mov~l of eti'M.lt' s~ve a mass whioh W$.5 

·tl1.t!Solved to m1oim'tt:;t a!'lQttnt ~r h~oz®rte end poured into -a 

Gi llC't) u"l colU~t1. {30 sm:) d&V$'loped with pet~~ lOU~ ttt.he~. 

Th., colue2o tft!\9 eluted w1 th th~ follow1net. solvents: 

-~--------------~-''"'*1••• iba ................................... ........ 

.. ··' ·· .. ·' 

n~)Si~,du~ on 
evep.o~st!on 

!~~•et1~n 
50 ml 
eeo_h 

------------~------------------------~----------------l,"""""4i 

Pet~oleu~ et~er:benzene 5~8 
(4tl) 

Fetrol.atkt ethe~:benzene 9-20 
(3;2) 

r.I1l 

H!l 

White eol!d 
o.;.p •. sos-0 --.. 209° 

Furtb$~ elut1on of a~e PQl~ solvent$ did not.atrova 
rany t4o:U.d tttatef,inl 

___________ .... ________ ,...,.,., ___ ,_, -· ----·· -·-· ---·11<8.~=--..,..,._-.. ~~ .... ~ 



Tne fraot!ona 9-.ao ( table-9) wePt) mi;aed end 

c~ystvlUs&d .t~oa elllovo.to~r;l•ao.t.hanol, wi.'u)rt tbe or~.stal~ or 
m.p. 215° Wt!:t'e ohte1ned. T.to e1ogl• spot. 

Pound~ 

Oaleulat&d .for 03oB5oo, 
a, a4.45~-; B, l.l .. s~ 

0 t 84 .• 44,: j .n, 11.,81~ 

2! ' N'o tJV 0bso~pt1ob to the region 22o->300 nm 

;_J!(nllle!h f max 5450 om·1 <--oR SVtnltJ), aso oo~1 (doubl• 

bond) :Fis.•22 
' 

Ni&R - 0.7-l.Ol (.a methyl gxtoupe), "•25 (CA. f!•O•GII),. 

4.5e (cr, lH vinyl proton), 4.89 (d. lH vinyl 

proton) ppm. 

Tr~tttG'lent ot lup•l( 2 )•en•3•o1 sa., with bydi'og~ul pel'oz1d.e 
......... 4& ... \tP .... iiK•r .dlb ........... ji:JsiFitUWIJ'IIl'ft•F_$!1 _1.~ fl IAllltl!ii'Jii'l al .. fll ·~--r .. lt •• ,_,_I Pi!f.'111f .... 

metbylene ehlo,v!de·, wee &dded s ;n1x.ture or 1.5 ml <>f 3~ 

Hs02 cand SO ol or tettt:te~y butyl t.Uoohol. Th~n 1.0 61!1 of 'P"" 

toluene &Ulpbooia acid· WO!! added to tbe Peaction Ji11iture at 

v~om tempe~eture. The solution ••• ati~•d al~wly fo~ 24 

noul"Q and then pouxeed 1 nto wster. The ai:X:tu!"e was fil&tv&oted 

w1 tb methylene eblortde and the methylene. ehlarido. aolut1on 

was waebed with watett. Tbe OJ:l't;&nio laye~ wam d:v1ed ov&l" 



' ~-

. ., .-

I 

annydttous so41wn sulphate &nd then evap!.)rated Whe,n e 
I 

solid z.es!due ( 0.45 gn) w~s obtained. 1'he residue ltae dt•e .. 

nlved in mioitnU'11 a!:lmtnt of' ban0eoe, poured lnto a ool~-:ntl 

of_e1l1oa gel {30 ~e). The oolu"ln wa! develop•d •tth 

petvoleum ethel' snd eluted w1 tb following •~lveote: 

K I I J & .. • A ..,. ~ _._ ll tsa&e,.. lf';l.__. ._ 01 .... _. •• 1 H i JN 

Eluent .Reaid.ue ¢0 
$VGPO:tt'Q.tioo 

F~aot!oo 
100 Gll 
eaoh 

----·--~.~ ..... , __ ...... _..-....... ·,--.... ·--·---,-..... --. ·-·--9 . ...;;,. ..... ;;,;:;;;:;,;.;;;. ----~·--·-.................. .....,.,.,, ... , ...... ,. ... ~~~--Wfto41 ... $.~ 

PotXl~lemn etb.w:b$oe$n:et 
(4:l) 

'Pcst~o<leum ethe~~:b51.ll$eae 
(5;2) 

Petroleu.':t etber I btJOZEHlG 
(2:3) 

.i? ~t~ c)lceu-J ethcr:benzen~ 
(1:4) 

Benzene: 

nen21ene t ethel'__. 
(4tl) 

s ... lo 

ll-15 

lG..-20 

21-20 

27~30 

31-40 

Nil 

tiil. 

tJ11 

Nil 

wn1.te solid 
a.p-. 2'70-80° 

Fu~thav· olut1~n with oo~ polav solvents did n~t •ffov4 
. any 8Ql1i:l oetw1al 

--· l!illi .. 
1 ••• PiFJIE -.')6. __ .....- .R.JI ,....._,.,. e .. :taillll """opqpMqp .. •t-~.....-. ·:1 ~, J 1..,.._. 

Th0 solid ohtsined in the !'t*aatione 31-.40 ( table-10) . . . 

wet•e mixed and tbe mi~ture wae .c~y8tellised :r:rorn. oetbanol 

wb.en tb$ crystals or .!7. had ~::t.,p. 280°.....,.eal 0 • 



\ 

An$lEt!! ~eRO~!: 
Found, 

Reqw.:tved fol' o$0u50o5 , _ 

Sl7 

l)tl~t;;J:ll,): 1f' Oah 5420 om ... 1 (-OR group) 1605 oo"'"l( -()OOU bTtrap} 

F1g.24 

ree.o.t1en pr.oduot 2:7.; 
· MIM!I ... [" iiii••.,.:.Jiil1ii4illlloiMIIJIIIIIA'J ""'"""·"I . "'"!"" 

200 fUS oompQu.nd was dteer>lved to ethel' (30 nl), 

Qdded e sol:ut1oo of d:tezo11ethaoe in ether pr_epel'*ed f'~o:'l 

nttroe.o~-ethyl urea (eOO mg) and Wt!$ kept ovett•o!gttt. On the 

follow!.ng dey ezoetts of d1azometb.Ana wne dest~oyod \d. tb 

eeettc moid. !J1he etb~XAeol solution wae wesbed with wste~, 

10% snd1.um bio$~·tmne.te sol,.ttion and ag~o w1th wate~ till 

neut:ral end wee then dr-led wltb anhyd:roas sodiur.l sulphate. 

Bvapo:vation of ~olvent gave e. solid ( 1?5 v::ttz) whj.oh wae poured 

into a oolueln of 81.11ca gel (30 gm) and waas eluted with 

fo:tlowins solvent•-~ 

·rTeet1on 
100 ml 

-Re&i.aue on 
evaporation 

1 Gach 
_ ............ - .. --------·-·-·---·---· _,..;;,.;;;;;,;.;,;,~_-_n·-·--·-· ·-·-·--·-·--~-~~-~~· lflll.l al:ii. Ul't 

retr:oleuo eth~ 
?e t:voleu~ ethen .... =benzene 

{4:1) 
P et:ro lew1 ethe~: benzene 

(:}:2) 

l-4. N!.l 
l'lll 

Fuvther ~lut1t)n wltb tlt)r~ pol~ solvent$ dtd n"t !!lfford 
any sol1d t'!l;lter-1..al 

·-•-u-•-s-•-·••~·-~--~--------------1~---~~~~~~ 



210 

·Frnetlon 9 ...... 15 {tablll.,....ll) wel"'e r.d.:A:ed sud it ••• 

cl:'y:stallieed ft'om ch.lorofoi'rA~~etbanol wben tne' oryetgle or 

.2! 1 ha~!ns m.p •. 26Q0~iG0° we~e obtained. 

-·o, 7B.77"{J J H1 U..o~,; 

I"! I'IH:I .. ~-';!':.<:t'. t ~~f· 11 ;v:od. v. f.~ •. r vr.;>' til u; . ..,. Ul.Jj-,< 

lif~! : ~ (l.s--1 .. 01 ( r:.r s m3thy.l g~.oup·::d, a. 'ie (!,!·o ... ooooH3), 

3.2 (f!.,C4ol0J1) ~- 3•85 {•OOOO!a) W1g.2$ 

2351 205 1 J.f)J. 

Aoetyls.t1on Of the f)bove hydroxy eetex- !?!; P~«iP&l"&tioo 
.$ ! 1.1 Jta~fo~l'.liiMfiO..._..,IC tl l .»- <•.11·.••- ••···· jtiiiU_.w416 .. 4 UJ ....... 14 .• r iilt -Wiot· 

of est$~ eaetate 9~: · 
. -

. 100 tt.JS Of the ~St~r a~ Wae di.SSOit.Ved 10 1 ml of 

pyP1dine. This waa tt'"eated with l rnl ot QOetie enbyd:r1dfl' ams 

tho t'll1Ktl.trc; was haa·t;;ad on a ~lAte.~ bath for.~ 4 hourf1. Tho :c>aao­

tion ~1.xtt7.r~ ,.,~G tbeo cooled t~d po~ed 1p,·to lee Ge>!)l'-'d wa·te~ 

' ' ' 

witb. wmt~t- &nd dried undetl' auQtt-~n.~ The eompou.nd wa~ cr;rst.~-

llised f~o~ ebltlvofoM-.netb.anol a:btture when crystale. nf 

m.p. 9i$0'~"-251t>. wape t(otaioed.· ~W· single ap;'>t. 



Found, 

Oaloulated toP c33a50o4 , 



3. J. Sit~tone~n ttnel w .a ,.J. RQ$S , t;bY....;t~ree~a~ .• Oembr1dse 

l1n1 v&v.b1 t 1 l?·!'eas , t' p ~ao-354 ( l 957),. P .,De Mayo, 

1l!e I f!iEJh~~ a ~Ol-'2,!99\~«),.- tnteV' SCi(l~Oe- Nu YQI'k t !· 
p.11.9-lS4· (1989 ). 

4. A.Duerdoo, t.tt.aellb~n, fi~M'c~,toeki·ne and ?.s.spvln{t_. 

J,.Cbe.u.soe •. 322 (1939). 
I 1 MlH did I ds&: a -! 18 • 

s. 

a. 

7• G.V.Baddeley~ R,.A,..Eaele~ J.mll"!.a 11 P•Ilat"POt- 11 J.J.H. $1~tUJ, 

}!hern.oQ!!l• .• !! .. 9a+ (leoa>~ 

s. G •. V .. Dsdde:J.ev. J.J.EoSimaa ... ·~ .e.:wataon ... Tetl"ehed.I'oo, - v· '* . - ~ ., w 1 _ ,._, • • , - __. 

!!!• 3795 (1970). 



10. G.V.Bs~del~y, J' .J .u. Simea, T .a.wstson,. A':!!iicl•Cb.e~p., 

!!· 2$59 ( 1971 ). 

11. A,. VyatrCil $ad z. t4leeha• 2het.t!S,tt!.~ .. ~4-~~t!!~, 

418 (1969). 

14. L.auz1o ka • iW .nx-eor.ll!n? and :a •. Rey, !i~~ v .s;J:,e~!~!i?.! • gg_, 
161 (\952). --

16~ L-.a.Rr:;w, c.s.Ro.o llrua ·l.s·.RQ;-neiuh ~ ~~.a •. os~~~s:tr:z;. 
~~ 16 (1909),. 

17. .R.P ,.Rastogi at'ld M.Jyot1kulab:vellhthta,, ~aqi"J!.Q2!!~.~st!_X't 

.!?,. 997 ( 1~'71), 

18. 

uneet- oethoda o.f· ?.vee arnt1 \!!_OVf.!aDi,'? ,..,Che11!~tr;z",. 

Ao adetilic :h?esa ,. New Yot*'k, Vol.tl. 

• 1' 21. · a •. B.~\lnbe~t, D.~ .Jones end G.P .,Slatel.' a i.•f'het]t ... ~os.. • 

4472 (1961) .. 



' i 
.!~ .· ' 

as. ·i~bto FukUda, Yoebt•td. _1'.anabeih1, auil. t:Jt· tbe. 
'· 

Oh_-lc:al S00letz; ut JaP•n, .40 .. 3?0 {1967}. 
-~-·'il'. •a• .,,. ,~ .. -. · . . ·s. ! . 11 . .., a .•c· ....._.'f ... , 

23. t .Ageta. ::e.J -.owey, A•G•liwti.iarn'l.,. I•Ulen, _;fhfiToilko• end 
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