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A SHORT REVIEW Or~ MS METAL DISSOLVING REACTIONS 

Ili PRgSENOB OF B-'SBS: 

14•ta1a 10 presence of bast:Ja ax-e known ee , re4uc1ng 

agent ·rov the or.-gan1o Cf.lntpounde e:tooe early yearaa. Wh11e 

oons1dflt.'lcg tb!a typ~ .of ~easenta. the ttrst eJ:unple whtqb 

sn~uld be taken undett cone1det"ation 1e the well known B1vch 

ro4uot1on. 13iroh reductton1 .... e ta. tbe na!Ue stven tc tb:e 

reaction of utastrtut'atod Ol'ganic conpounde wttb alkal!. Metal• 

and aloobols in Uqu1d cmmonta. 'J'b1a method wa• t1:rst uet?d 

.fOJt at'omatio. ooe1pouede in 1937 'by Wooete%'0 , 'flh!) showed tuat 

·benzene and ita dettivativee were :t<'eduaed by eodium 1n 11qu.1d 

smonia in the praeeenoe ot an aloonol• wn1lo tbla t-e.,t1on 

did oot; take place 1n •baenee ()f •lcotlol. _Howevel", tbe 

general reeognit1oo and b~t")fll'd epplioatton f)f tbte roaot!on, 

was aob1eved. ooly~attGr· & eel'ies ~t 1nveat1gat1onl by B1reb7 

publi$bed tt-om 1944 onw$llda. In tbe pet".fol;mlenoe of the BiNb 

reduction, a na~beP of exp$v1menta1 va~!anta bave been pro-

posed Wbicb d1tfev frottt one anotllev by tb~ ratto •nd wdet- r~t 

~dd1t1on of tbo tteesenta ...., tho alkel1 metal, th$ tmmonta, llt'ld 

tb.e aloobol .,.. and ttlao by tbe p~esepee w abaenee or eupp1e• 

mentaxay solvents. sinoe tbe l'e&etion wae oe~1ed out in 



ltqutd a!'t1rtlonte.. 1 te tempe~atutte Jt~tmg• 1f.9B dete~n:t!ned by tbe 

·bo1llng and eo11<11tioat1on pointe of a:;1mon1.a (f~o:n .. 34°0 to 

-so0o) • Aeoottd1na to B1~cb metbot\
6 

• tbe elkQ11 metal - t-Oc.l1wn 

o-z.a p~ts-ae_ium was Gddsd ·t_:) a w~ll ~.;t1~ve~ rrd.at~~r'9 or an 

alcobol (taken· in ~toiobio•metl'~te ~m.mnt wltb x-eapect to the 

metal), liquid ammonia, and tbe eubatence to be .r-educed. Th• 

method waa aPJ?lieable p.redomtnantly to simple eo:natic co~ 

pounds; tO't' r.tove o~plex compounds (metb;vl eetev o~ bax•ett-ol 

and estr•dlol ~ tbe yield !"ell lb.et'Ply9 mainly beoauee or 
the l.ow solubility of t.be c.o~po\llld& to be re&lcea. The moat-· 

f1cat1on b.e& bi~ion .founa appl,.,coble mainly fov the reduct1~n 

~>f pol.yoyolio de.vivattvee of ~n1.eol.e. Pl?i~ary ateoro1d 

estt-osena. 

Regel and cowo:rkare1° obsff~V$d. tha.t ~t-omat!o aye­

·tems could be ~edu.~ed bJ' litl'iliw>ll. in p~escr;oo& of· t"Jthyl&ne..., 

diar.ain;a• Tbis· wr.t the til!let meth~d Wb'We alkali tt'letal· was 

umacl 11:1 p~e!enell:: <Jf besf) without taking ·a:looh!)l as aolveot. 

'rha authot># t.'b$attved that in thia Peduaing system: ait~.tatie 

1.."1-ags vre:re !;'educed to mono olot.!l.na and to cyolo pa1'l'att1n. · It 

tJte:Cittoad phenOtle • ele~vll)d etbel'·a • P~duo$d ketone a t.o alc~h:>la, 

soet;rle ot>:s, tov~inal and 1 ote1~n•l ola.tio t~ alkane~. Tbe 

roaot1r.Jn ~~a et\ldied itl d!i'tarent oon<lition obanging tba 

aMount of litbiruu oP ethylene .. d1s~itle. !t .wao obaeFved tuat 

the o~tent of :£tadUat1~:a itlO:t-U&I!IGd <£til a·n i~ae:a$ in the 



:s. 

•cu.nt of litbltt!tl ueed and again addttion of tbo -lithium in 
'. . 

pottt1ooa 1aoreaeed. the cmount o.t reduction but 1n a ve~y 
' .. ' . . • ' . . 1' ' 

slow .:ttato oaueed a deo1'eoee 1n the yleld ot reduced material. . . . . . ' -. . . . . 

The autbwe app11eCl tb.e reaoti~n on a n1.r1beJt of oo::1pounde 

as 1bown in the following ( teble--1): 
. . 
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Fl!'om table•l :t't WfH! fa..t nd that tetJt'l1nel aeetylenee 

and botb t~rd.nal and 1ntePnal o1ef1nm 1tet'e Peduo·ed to alka• 

.nee bf 11tb1uo end ethylene d1am:1ne. I:n contrast to eod1ur.t 

tn l1quid emm.onla, 1 t tteduoed acetylenes to Qlefins but not 

non. Qonjugsted 1nt~rtnal olefin& Qt .all end reduced term1nsl 
. -

ole.t1na only1n tho preseooe of' a pvotton don~ID. Under .oond1-

t1ons, 11tb1uo in etbyleno d1a':l1ne where tet'm1nal olef!n •se 



not completely ~educed bu~ antlz-ely 1someriaed to 1nte~nal 

olefine. It· was aleo shown that tbe 1eom.ep1aat1on was o·staly­
·~ + 

aed by tbe amide H2N-.oa2-oBg--NHL1.. 

Oorey- and eowot'kere11 applied the reaction on t~i· 

terpenG1d t'JbSeJ~vtad that eel.eottve "ad!lctloo of olet1nto doubl• 

bond Occurl'ed by tbe uee of litb1um in pt-esenoe ot etbyleoe . / 

1 -· 2 -
Regel $nd c.oworkeral2 studied a flUClbev of reaet1~n• 

ue!ng l1th1u~ 1~ p~~eenoe of ethylene d1$m1ne on d1tte~ent· 

organic CO!llpou.nese cont.-.1oiog double bonda. Tbe authors obe:e~­

ved 1eome~ieatlon ~r olef1n1a double bond ae w~ll em dehydro• 

senation t)cou.r~ed dtn"1og react1on.cond1t!on. 



I, 
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I 
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When metallic sodium 11ae added to ethylene­

diamioes at a teC!lperaturae Gf 30°-115° • tile!'e waa e vapid 

reaction wttb evolution .of byd~ogen gas. A darlr blue material 

tox-med at tb.e eurtaoe ot tb.e metalJ i:'lheo the aolut1~n lteS 

st1~~ed tne oolou~ qu1okly SJ;)Peiaded t~oughout ttl~ llqJJid. On 

Qontinued bea.ting the blue colour !Wa4uelly faded and disapp• 

eared leavins a eol~urlee's o~ pnle yello·~r eotut1on. They 

thougnt that 11th1um 1n presence of ethylene d1sm1ne fo~med 

f'irst N•1:tth1.od1a:n1ne s. -
L1 + ~N OHgOH~t~H2 -~ .._.._.~ ilia + H2NOflBOH2Nil Lt 

3 -

responetble fO't!' ieooe!'iSatlon ae catalyst. When l•octeoe wae 

heated with a solu.t1on of 2 1n ethylene diall'ltne 1 the rn.atel'1el 

whioh wee z-eoovered ( 90]$ yleld) con~le-ted ontt~ely or inte~­

nal ·olefine. Ne1thex- l•oeten~ nov ootane WtAB detected. In the 

aamo manner 4-metbyl;,.oyclohezeoe wee 1eomer1sed. to 1•-:netbyl 

· c yc lohe~ene. 



p,b;{d~f.!~!t?•~!2~ ot: ozol1o .• '.dt~~~~~2 • 
·~--o•' 

Regel and eowo~keva12 obeePved- thet when 4•vtnyl 

cyolobex•ne i wae added tn n solution ·or N•lttn1oetllylene 

d!,a~Uine !• the1.,e waa e rapid evt)lut1~n ot !lydFo,geo ges, Tbe 

px-oduot obtained 1n 67tjt yield, oonsieted ent!~ely ~r ethyl 

benzene 7. The dehydt"ogenf!t!on V€1act1on wac ePPattently -
genePalJ d•l1monene ( l•methy1•4 1tsop:ropyl pentyl. oyclohoxene) 

and o( -pl'lellendrene (2•metbyl•5•1eopropyl-1,3•oycloheza• 

d:tene) both yielded p•oymene. The dehyd.I'ogenetion l"tu~ct1.on 

tJ1th ! wae essentially qu~ti tot1 v0 in a few o.inutet~ at 

100°0.- The ~eaet1on •es done with eodiu.o 1n etbyl.ene•d!alne 

al~o but tb.e rete wss found t$\ be $lmtol.". Th~if'G the compound 

H2NoH2CIJa'Niilia Q. was formed ae .fill intermediate. 

Tbe au.tllolls ausseeted tho following meohsnie:n$ tor 

tb.e !.aolller!eat!on -ae W$ll as debyd~ogenations: 



a 

Tuey wette unable to detJc~1be the m~ben1so tn 

view point f(Z' tbe role ot metal ion. :tt dtd not eeem 11kel:f 

that tile 8tttu.oture of l:tth1un. and sodi.a"Sl c~pounde wer-e 

diffel'•Dt op that the high viscosity of the eolutton of o -
would be so ~eat tw en effect upon the .-rete of 1•orrusr1• 

&at1on. The reaction wss diecuased in an inoomplete v1n 
\ . 

po1nt wb:tob considered only no1on p_.t. 

Tb.e me~haniem tor dehydrogenat':_on. ot dicme, tile 

:t1ret •tep to;r 4•v1nyloyelohexene i ••e cone1dered to b• the 

ieol.':lett1aat1on to a conjttg.ated dien' ! 

~02:10•!1 o~H3 OfigGB 
·I 65 0 

4 5 7 - - ·-
Thia was suggested by the faet that ,! woul<.i not 

deby-dx-og•nate d•limone.n.e (whe~e tbo bonde must t1v$t ia~CJ-

. l'iee to s conjugated eyetem) • but would debydr:'senete 

o( •pballendeoe (where the double boDde we:re already conjugatted) .. 

Bot~ ~ and ! reautly reraoved. pr-otons from oyc lio oonjugetod 

di.ene where by-~ tttW!t be a &low p:rooese. 

The path from §. to ethyl benz~ne ! was e4pla1ned 
. . 

by tb• bidentate obe~sote~ or etbyleradia~toe made it 



\ 
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pot!ut,1ble to v1eaual1ae a oonoe!."ted voact:ton 1n wbiob .§ trld 

3 fop.med a cyc11c inte~mediato. -
-.... 

H 
!-{ 

1 ~t 
I 

, ~)N tt \ t+ /\ 6 CH2. C!i2 

J1 . I I t-
+ CHL 

. C\-\2. 

(_-)N./' ~l4 ). ' 

~ I I H 
5 s 7 1-\. - -

1 

!'eaot1on of 11th1u~ it1 ethylened1am1oo on.d1ff'eent te~penes. 

They found tet'pt.nolone § 1 pe~il.lyl alcobe"~l !. and oarveol 

10 wbeo tl'ested w1 th tho r-eagent gav& p·o~ene 11 in good ..__ ' - ........ 
yield. ~oNation of p-a~one l! £ttotn c~veol .!2 praQttrnably. 

I 

_p:rooo\lded. tb~ough tbe Ct'njugated aloollql J&.. t'ollo1l&d by deny• 

}-\:2 

drat1on. In oaee of p~illyl $leohol ~ beo•uee of the ab~oce 

of en o( •byd~ogGn, tht3 allylic double bonds l'iltt$:t bev& iao:ne~taad. 

followed by dehy-dration end rew:vangeoent to !"om1 ll• 
' \ 

Ol-l OH 

a 12 ll - - - -



I ,. 10 

The autbws13 alt~o exatn1oed tb.~ benavi!)lU." ot tno 

·reagent on many tot'pe~oide oonttdn1ns eyelo·p~npane and 

oyclobutene vtnga. tl3 OQ't'"'.eno J! sav<i in q.uant1tst1 ve yteldt 

of oymonee wbieh from oompa't'at1ve Ill, analys1a •as -touna to 

be a mtxtUtte o:t p•cyG'Jene .!! and ra•oyc1ene ·~1\ 1.e. tho oyolo­

propane ~1ng hav1og been opened in two.waJU 1o conformity 

with the tteaot1vity of ,63•oarene. 

13 -· 14 - 15 ·-
The eeequ1tat'p"nae. 1:Uro i 1•cad.tnene 12 men treated 

vitb tbe l!a!'Jle t'oagent CQPV$ttted t9 oela111n1n~ !E.s pl'elum•bly 

witb migve~ion of tbe metnylen1o double bond se~oaa a r1og 

followed by avo~at1eat1~n of one or tlh" ~ings • .At-o~attzattro 

ot the otb<W l'1tlg ooald not be ef'teatf>d by vepe~ting the 

tFee.tment w uelog e.AeeetS of the psagent. 

./"'-.... 
lG -

" ' 



- . ~ 

Tb:a ;reect1on o:r 11 thium in ethrlened1ami,ne wee 

extended to t$r-pene ketonic ,yeteme. Tb.e posaib1l1ty of 

11 

using a. monoethenoid l.t~tone th-rou~ it' potential enol!c form 

to g1 va a ptumol on deb.ydr'ogeoat1on was e:iiaruioed. The aonju• 

gated li;<ttone dl•ptper1 tone !! Otl tveottnent w1 th tllie -reagent 

reinatoed unalte:t'ed ~nd did not fi!)M any thymol aa m1gbt have 

been ant1c1pste4• Tbe unaonjue;ated ketone isopulegone ~ 

p~tly 1eoale~1zeti to tbe conjugated ketone !S!• o~vone ~2 
contatn1ng two double bonds ,howevett • save a qu..ot1tat1ve 

yield of oaPvaarol 21. :Fvom tha.t it W$$ clear that ero~ihlt1• - : 

zsti on ot a ketl)nio system or tih$ p•menthone e~~1ea • the 

pttelaoo• of two double bonds 'Rats essential. It w•s alec. noted 

that though 1sopuleg_one ll pal't1. ally 1eome~1eed to the oon• 

jugated ketone t'be double ~ond ',1-n tho c~:ritespt')nd!ng alcohol, 

isopulegol f!~ did not lt'ligrate; the ·ro1gr'at1on ePPEH:~l'Eitl to hav• 

prevented by tbe hydroxyl group. 

17 - "'::: 
lS -

19 -

~ 

eo -

21 -

01-\. 

01-t 



~be ~~~eottem. ot lithium in •tt1lylened1an1ne waa 

aletl oz.m1n$d by the- eeme au.thoral3 on -the aoyelic oyste~•· 

Thf;'l t'lono$tbano1o ·sloohol o1tronellol 23 :r-eoa1ned uoa).te~ed. 

·t~o nr!.gration Qf aou.b10- bond to give viee to tm tlllyl1e 

.&lconol ••e noticed;; In tht.l Ol!lee or gertaniol f5'\ the allylio 

double bona actually otgraeted away l:l?or:t tb.& aloohol!a gl'aup 

to ~t.Wnisn t.ne conjusated d1e~e alob~ol i§• 
' ~ . ' 

S3 -

25 --
L1 tb1t-atn 1n · etbylened1~!ii!1ne x-eaotioo wee. applied 

on one acyclto kctcn~ !!!, flil1Ch seve tbe tully oonjugatea 

dienone -~ •v!dently fopmed t~ough dehydrogenation. bat 
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becauaa of 1te unetable nettWe, 1t could ru>t J>e isolated 

in pu:ue fot'nh The tmp~e ap~~1.mem .s:~va ohm-co.terietio 

c~loutt ~e,ett't>n, ah~d (;)Xpeetad tr.v • ab~~tton ...... 

)\ m.ez 223 om { .f 4.Za'5 ). and 200 nn (-€ 557}. 

smith ana oowoxakera14 obt1~l'Ved tbe ~ebyd~oge• 

nation ot e.l1pba;tio ana pomatia oloobol$ to ewbonyl 

o001pounde 1o the ptteeeace or 11th1um metal tn ethylene• 

dt•rnioe. ~be reault of d1f.tePent reactS. on a are eumma~i~ed 

tn table ... s·. 



111 ........ i 11 ·. I ..... ., ..... 
: ~ yi~ld 

• ~ ;:bi • ....- ., 

Oyolonexanol OyolohezaPone 

2•me·tbyl qyolo• 2•mathyl Qyolobexanone 
b0$8001 

n•pentyl tleohol n•valeroidehyde 

45 

25 

24 

Benzyl slcoh~l Benzaldehyde 80 

er·yag1 t Ghatge and B!lattecha~yye15 obmerved 

that l1tb1oetbylenedienl:l.ne wae an $.Aoell$nt reagent tor 

the P.Wt1el tWOr.l&tiaation · ot oad1nen1c t~rpenene. The erysta• 

llioe elooaol khueiool B8 on tveaooent witb thi:s ~easent yielded -
the h.ydt'tooarbon ~; tbe puvity ot •hteh waa ev!deneed by a 

single pesk on tbe Vi'O coluon• Ae the fovoetion of the bydt'o• 

eaPbon 29 involved th& ell1m1nat1on. of the hydtJoxyl @POUP o:r khu• -
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•bicb was pt-eviouely obtained by the dehydvogenation of 

l{1-cad1nene !§by thia-~eagent. Sim1l~ly on treatment 

w1tHi tbe reagent tho et-yetalltoe alcohol kbueol §2 •ttorded 

the p~t1ally fW~llst.:tz~d aloob.ol §!. FoPlt!atiot'l of euoh e. 

p:roduc-t ~etsio1ag tbe bydro;;.yl .g~oup intact was not normally 

~ossible during dehyavogenattoo uetog conventional ~eeneota. 

28 29 30 - ··- -

53 - 32 -
~ •ee11nene ~ under the sa<11e oondi ti t:'trl showed ftae1le trans• 

foPmat1on to the bet~l'O~nnul~~ diene (+) ~ •se11none 33. . . -
Th1e d1ene ocmtained only. one e.esyoet!'ie aant~e w:1 th a 

LJOl t, -~-:; 8 ~i-:Gf\f 
Vdi'v'IEI-ISITY i.l'8·~f\r.-;-

·: ' · .ftA"~J.cYO rrr'"c~ ~n_r ' 



0 •ol!'tented matby-1 gi'OUP at 0•10. Cllsul'!ilO.Ogrio $Cid !!, 

having disubetituted double bond wae completely oonve~ted 

D-(c~)lg-COOB 
34 - 35 -

to taoobaulmooattic acid §.§. ne.vir!s tx-1tJubet1 tuted double bond, 

wneo reacted wtth 11tn1oethylened1a~1ne. 

Ba~el and ·aerrte16 Qbse~ved tbe.t 11tb1a.ted ae~i­

vati~es o:t' d1nm1nea cOu.ld b~ ueed to metalat• • v8~1ety-

of weekly so1f31c compounds. tr•l1thi.oethylene~dlam1oe reacted 

em~tbly with a vav:tety of amine$ like anilinQ 1 dtphenyl•. 

ca~ine and hydroo st-bons like flo~eoe, indene, phenyl saetylene 

e·to • at :re>oc.1 tenperoaturG. Itl gen~I~al til~ pvoduct ieolated 

waa ·~ l: l arys.talli ne sr.llid oo:r!ple.A of :u.th1e.ted de:ri vati ve 

w-l·th atilyleu0d1Q!!lina. &o~pt1oua \Vette c.bf:!~:t.~ved io tb.e c:u.~ae 

of Ql)etyl~ne~~e i'f1.111)tl acetylene ¥~&1~ introduced :tnto a asl~l"Y' 

ot l>1"l"'lith100tbyleo~d!am.ine $ClOVe tae decoopoeitioo teCApera• 

turs CJt 11 tb1ttnl ®etylicle - etbylened1r;:li no a $ol1d pPoduot 

obtld.ned wlliob. 'Oontalned ffl% dilithium ~oe_tylide and l3% 

etbylenedis:ntne. 



Th& baeia tw the t-eaot1on betlreen bytlvocettbon . , 

sod. adltne· witb N•11th!oetbylened1e:n1ne oepsnds on thoiP 

ttelat1ve aotd1t1as~ In tbo absence ot: otbet- ei'!'eo.te • tbe ooett 

aetdic hydrogen atom ot tt'le hyd:rooapboo or amine must b$ 

ao1d1o ttum the moot ao1d1e hyd~oge~ on etb.ylenedia-nine. 

Oomplex foMetlon •n• aleo coneidetted to be an 1mportaot 

fs.ato~ 1n the ovo~all l!eaat1otn 

I '• 

Tbe oomplex mnht be prepat'~d 1n an one step 

prooeea troo 11 th:tum mat.al 1n bydPoo tn'bno eolventa • a1noe 

the ti•J.1tb1oetbylsnediam1ne oould be P:t'epaped 1o situ. 

Whila ua!og ono step p~oa~se tteduetioo Qt tbe ?lydrooarboos 

ooald aoraplete with oetitlatioo baoauee of, tbe potenti&lly 

reductive oattU'e of Lt•d1ealioe eyatem. But 1ndeno ana 

.flo}3Ilene e~uld be lieduoed· by ;11th1um in dic.IetboxyethAne. 

tf 1ndene· was pr.$sent 1nttially tn th& p:ttepwst!on ot 1ndeny• 
• • • 4-

-~thuna~1:~¥n~ne'. aomp~~xes,:.'v~y!ng:ei\'1Qttnta::o~::~~ed..uet1()n; _to;:~lnden• 
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could oeentt dependtog tm the alQm1.ne employed. Indene t-eduo• 

t1on could be avoided by p:repevins l1tb!sted di~tn1ne be.t'ttP& 

introducing 1ndene to the ~yete~. 

Sodlum powderr instead of 11th1ua powder ••2 alao 

ueed fott metallatloa 1o pre•~nce of ethylenea1ein<t. Appa• 

reotly N•eodioetnylened1~11oe formed .a~ the metal aurtaoe 

aaktng it f.ee1stant £~-c tul'tilett attack by e~thyl$nsd1~1ne. 

If bowevev on app~opztiato RH oo:npouod was p~esent to l'ttaet 

with the foJ11.aed t!l•sodioetbylen$d!a1l1ne, f~esh aetal eu:rtaoe 

was e.ap·oeed sna overall reaot1on p~oa<teded to ooo1plet!on, Aoe• 

tylene byc.ii'ooePbons re.aoted fl1th soa1um ana etbylene<U.S".'lioe 

in toluoe at 35°0 to Co.VtcJ tbe (!Oi*£Jeepond1ng eod1u!?.l aoetyllde. 

Antioee would n~t l."eaot with sodium and etbylene~1am1oe 

under &OJ ·cond!t!oo teeted. 

lfex-ule and Sukll Dev17 applied tbe reo.otion of tt tn 

Pt'eeeoce ~t etbylenediemine fop the 1aomerisat1oa of cyolo• 
. ..; . 

auden~l §Q on e~?oau~o to N•11tbioethylene dianine at 120°•125° 

gave the. isopropyledene 1sooeP §lin 92~ ylel.4 

3't. 
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Be~ton end eoworkette18 repol'ted that aterioally 

hindered aloobola wel"e conveniently end etf1e1aatly conver• 

ted !nto the coweepond1os elkane~ b7 utet•l am!ue ~eduet1.on 

of the dett1ved eetex-e tritb CtU"bo~yllic a(lid. Tbe ooly tl4• 

l'eaction •aa tbe reganev~t1on of tbe •twt1ng alcohol. 

D1ffe~ont roaotian wntcb we~e done are aummeptzed tn table-~. 

The ~$aatly sva1lsbl$ &oetste estePa we~e adm1~able eubetrate. 

Tbe authors ueed mainly l1tb1um !o e-tbylootne as tho zteduc• 

ing lytstem. but otbe~ metala (Na- X) and othox- an1ins" ••~"• 

alan effective. 

;Ill •• -·--

1. 3 f3 • G fo- d1aoetoxy•5o<. • . 
cbolestane . · 

·2· 8 (3 .a fo- dlStaeto.ity•So< • 
l11:loleetane 

• • •• 

5o< •ohole:atane~3 f3_ ·ol (t6) 
5o< •oht)leetatie~3f3 • ef-d1o1(35) 

-1!1-----------·-----·--···-· -· _, "11 ___ .__.., ___ . .,~.-·-------r--.. .... .. loO;oll ......... l!J 

i \ 
1 ' 11 .. 

;\ 
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···~~·:-..., .......... Qi ... ,. ·- ,,.,., 

7. ar .a f3 •dip:ropanoyloxy-
5o( -ohol$etane 

.. ,. 

a. :s P> .a(! •tU.p1 v~tl~ylo.ay-
5o< •chole•tane 

9 • 3· fo 15 r::l. •d! $CGtoxyeholePJ~ 
tone 
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·- -
........ . -.. ·-

IIi W _ ' I IG' r L !' _;., 14 a....._. 1 y· I B.-..• 

so< •ebol.eetsne-5/3 ?':" ol (73} -
s.o< ·~holeetane ... 3(3 ~Sf ~ .. -d1-~1(1S)' 

1 I !!'A >a" li rf a J I ~ 

GUII!III,.a.\oU·'CIII_Ii!llWIL ........... 41lif~...... I I ......... .. .T 

12. 3 f' 125Qdi:soet~~5 o( • 
lanoat•&ene 

5o< -lan,;et-S.~n·8~ •ol (75) 
5o( •lanoet•S•en•3 (3 •25-d1.:~l ( 10) 

1 WtM• - IIJ-," .... 

'· 
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Ft'om tne above tablo•3, it waa clew thet -.sote• 

tea of atePioally hindered 1econdat'y alcobole ena or tara• 

tiazty- alcobQle weii'e reduced by 11 th1um in eteyl amine to 

attor-d pl"ad~:ninantlr the ce~reep~nd1ag alkanai ttatner tb•n 

tbe per-et'lt alooht»la. 

Reduction of esters of tert1eYJy alc~hola by the 

met•ls tn pt1e1enoe of baaoa eu.ggeated the a.utbora to 

aaeul'!le· in tavow or a aeohaniertl ot tbe tteaett~ns 1n~olv1ns 
\ 

t»edioal f.i:'llb"til&otat1on of the 1o1tl.ally .to~oed vadloal !on. 

~ :Lo Sob&.tU1 1. Mode ( •) and tueoee deQxysenst1on, evident-. 

ly beOS:.."lQ the tavo~Wed · px-oceee when cloavage ot the c-o 
bond ie attended by • euff1o1ent ~elel!Be ot u.nravi)UPable 

etet*lC·1nt~eot1on$. Othet'w1se mode (b) waa p~e:f'f.Wl'ed end 

tbo alcohol is resenareted • tJndw the. l'H:laetton oond1 tton, 

~eduction ~r Pad1ecal.l to· tbe ooP-veel)on<J,1ns cavbanione muat 

be l1&p1d. Thu:o tb.e fot~aat1~n of ohole~te:rol by the l'educ­

t1on nt 3 ~ ,5 q ,a r •triacetoxy-ob:oleetane was probably the 

~esult ot d!splacem~nt of the acetate group £vos a--e by 

a Cti~ban1on Qt 0~5. 1b.&: toot that :reduction !.UllJ OCOUt'Ped 

witb eete~l!t Gt fltel'1eelly b1ndet-ed alotillols conf1%'cta 'Upon 

tb.ie metbod or· eelectiv1ty fo71 deoxygenll.t1on pttooeaa. 



as 

• b 

~
(-) 

o· 
0. ~-R 

. 38 l 
- · mod$ (b) 

---7 (..;) 

+-~· 
D~eby~y~e anq ~eta19 ~epo~ted a namb$V ot reduc• 

t1on examples f!!f ·alkyl eetezas -to elk$nes by uetog aodiuo 

metal in presence of hex~methyl phospor1o seta • 1'he allyl .. 

eete~e of nonyl, beptyl. cyoloheayl• bornyl wae exen!ned by 

tbe wo~kette • The meohao11!!m wbiab they ppopoeed a1mtlai'· to 

the pvevioua wo~keva $Fe ehown in Scheme--e. 
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Te);)td.a:tty butyl alootrol ~1as nr1de)d in the t•enet;t~n ~.li4tn.u:•a 

na a Pt'oton nouroe. Reduetion O·f te~t~~t~y eetetts gava tb• 

oo:rveeponding elkane quant1. tnt1 vra'-t whet>tHiS p~im~~Y ~t~nd 

saoond~~Y cstsl'e, leed to et!xtura of tb0 eo~!'lespr.m~nne 

elke.ne and elooholJIJ in ~ood y:;t~J.d. 

oo 
Sengupta ilnd t'H)WOl,.k'.aPtil;.-;. :1Qvoetigated tb.e· t-sac• 

t:ton _6f 11 tb1um. in etbylend1eroine em tv1.te~penoide betel!lo• 

annule:r 1"3 ·cu.ene. Reduction ot• 25•no~!'l'1edoleim~~7 ,~( ll), 



d1e~§.2 (0"15 g) wea done; tn ~ eolution of ethylenedia• 

a1oe (90 ml) with lithium (0.2 g)edded in ~~all piecea 

wt th etirrtog undep ol trl)g~Je l!lttno!!phe~e and tbe m1.a:ture 

wam ~efltu=ed f!'ro ti:l.f!eljt bolJ.:!'H~. Solid ammoniu.ril oillo~lde was 

wottk \~P they, !eolated 25-not:-•t"l'ied•oleaoane-, i1i..2• It stu,•ed 

neget!ve TNM test ebCiw:i.ng th~ $beoooe of' any double bond 

w!.l1cb was eUJl~orted by ti~iR, ~od lR spectrum. so the di$-n& 

ayet:en wae completely .tte®Getl. 

Rtt8lot1on witil lithium. in ethyl~md:inr.rtne '1'0.~ 

ttepovted by .SengUgttl fi .!! on gluta•l(_lO) 11 5 d1enyl• 3~ .... 

acetate 41 sod tbt:a p~oduo t~ oote..!oed •e~e a o1.;ttrtll~e ot 

deo.a:ysen&tGrl ~od hydt*t>lysed pl\oducte. The plioduote wer0 

lleepect:tvoly glut•S(lO)•ene g and glut-5 (10) en-3/3-

ol 45. · Wbea mult1tlotta•7 ,9( ll }•d1enyl•3 f.> •.acetate 44 wi!l-e ............. ' ~ 

eimile~y ·l"'eduoed they isolated two ocx.1pounds ieo:.:1ultifloreoe 
'. 

45 and iso- f:lultiflot"eo~l 46. - -
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lkO 

42 -

43 -

44 '- 4.5 -
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Ba~ton end coworke~s21 studied the deoxygene• 

ti on o.t o ox-boayl1c eater-s by •lkali t:tetole 1n oPaantc 

baeea. In tbe ptteviotle works by the workera19 it ••• 

obeerved .tbat typical a1estePe !1!, and ~Z't! gave 5o< ~bolea• . 

tan•3 ~ •o.l i!<: {GO and 70~ yteld l:'•epeot1vely) wllet"e the 

mo:re b!nde:red utal ( G f' ) eete~ wss aeleoti-vely deoxygenat•d• 

I 

R. 

. 21 . 
Whe ttec~ot wottka by the; eutbora ahot~ed thet 

the a11pbat1o ox- allyoycl1.c estex-a no~mally ~ea.ot by 

mod~ (a)l8 provided that tho ~edium te nuoleopb1le•t~ee. 



Adamantane•l""o-ooxy-11a eaters or atex-.ole we,.s taken toP 

atqdy. Ada~eotane. c~boxyl&te e~teva 4~! and cyol1a 

csr.-oonatea i~! and 4;!!1 wex-e r&dttCH)d b:r theix- addtUOn to 

!f!!• X ., 0001 

~~X a oo2u 
!~ , X • OHgOli 

i!!a.tt X e 0 ONHBt 

~~X ft OliO ·-- - -48f, X tt OH(•O)O Ol' OH(OI!IO) N Et - ., 

4Ss,,. X • 002 . Et 

!!1· X a OOe Cosa-1i7 Me 

tetrt~bydrofuran to· potsaaiutn and 18--oroown •S !n t. - butyla­

mine. Tbe p.Poducte whiob we;re. 'obtained in tbe Peduot1on of 
I 

eeteve ar-e eumme~1zed in tGbl$--4. In table-.4 t-eaot!ona 

1,2 and 4-7 1ftJt'e· C$1'1'-ied out t.Uiios p.otass1um ~nd lS.,.aPown""'G 

in t•but;rlamioo at roO!ll temp$J~attlt'• and l'eaot1on 3 w1tb 

'l1tb1UJ:1 aQd etbylatn!oe at l7°o. 



- 7 

. _ L ll I ·eN I , 1 TAl I f. &OZIICL .... 'i Zl .• , .1 ~-

subett'ate P~oduo ts ( ~ yield ) 
1 d •• 

l. tte! 
II fM • 7 1 

IQ T if ........ --~-· -· --·-··-·---·-·-~~---.-,_. . .....,,. __ ... __ _ 

2. '49b - - . ' n;• ci 1 a ...... .., __ .,.._. •••u • • .,-••:111 a .....,....PCI'"*Ir • ..,,. u 

3. 48b -
....... I ,_. au•·--·-----~~· .. V il 111!111 l. I. J u IIi M'rt II ia: 

-'• 4~S + 4/lc -- !12. (69), ~ (15) .. ~ (85) 

7. 49b -

n•o8a170H(X )01-IgY; ~Y=OAO (57). 
X.H 1 lf~OAO + X= OAQ 1 Yutl ( 5) 

n•CsRl'70B(X}OH2Y 1 Xt=Y=OA.O (35 )J 
X=H , Y:OAQ ( 20 .) J X=OAC • YaH ( 8) J 
n""C eH170?IaO~ ( 5 ) 

n-Oafl.t7~""9 
·.~X 

i~!.t X e 0 
49b, X e S .· · -· 

--

In the l'educt1ol;l of the eete:r .£!!!. the pt-Oduote 

wbicb we:re obtain~d ~ve eu.ot.te:r:tzed in t~able-5. In teble-5 1 



~oaott~• wero oaw!ecl mit s.tt 46° ·<liS), eo0 (3~5}, 
. 0 . 

17 (9-.ll) or •.73 0 (S} 1n t~bu~ylen1ne Qnd THF (l--3 1 6;7), 

t•bUt1la-'1'11ne with. .potaea!urn (4) .t 112•d1G1~thoAy~tbane otlfl 

iodamatbaoe (5) ~ THF f!nd t•butyla.oetst$ (ll ) • 

·1ft I H IIJIIIll'..,_. $QSII5':i:d!t 
--..., ~ J ........ ·.61b . -...... ., .. • . -.... . ...... ...... .... ·" I -

.Am.ouot/m. ool Of . 0 
Es tet" (!!!!) • met.l, 0 J riel~ Of pl'Odu.ota 
18 Ct'l)WD•O 0·· 41i'' !!fl. i7"o -.~sb ---- i·aa-0 48C - - -· - -
1. 1.04·,_ 39. 11 43 57 96 2 -
2. o.e<t. (:54~le); 32 68 Sl. 0 ~ 

( fi+4) 
3 .. 1.oa .. u. 4 43 37 84 0· .. 
4. 1.03, 14 , 4.5 45 44 93 9 "' 
s •. :a..ao, ga, 7 30 57 ·92 0 .. 
a. a.o9. as, a 27 66 #'/7 6 .. 
7,. 1.04, 3G, G 15 81 71 0 • 
a .. l.l?. 29 • 0 1 93 0 69 0 

e. 1.15 •. 22., 0 7 as • 4 92 

10. i.l-?. 27.2, 0 4 94 ' GS 0 

:Z.l'. 1~0;;, es.,.. 0 5 ~2 2 29 51 

12. 0.,45, 100 
. . ' 0 0 5B 0 $6 0 

~,i •. "IIIII I t• IIIII ... --.11- • , .. IJ . ' .. • .. ..... ·-·· - II 11!1 M • II! I .... 
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In ell caaee redootton. or ea.te~ 17b~ gave 

$o( •obolestaoe· 47e end acid 4& w!ta tbe latter lllb•tao• - . -
timlly pl"edo:~:l!. nst1tl@:• ~he pooGib-1.11 ty tb.et t~!l dli"fe:reuo~ 

realllt&.d tro~a GO#iP®tctive hydflolyste by advt)nt1t1oue · 

water was W1l:tke1y s!.noe vigf)l'GUI! d!:~y!ng wrae ueed end 1.n · 

ent~7 5, ( t•blo...,.5) 1odooetbtsne wae added befol?e the ester 

to aeavenge any wate.-. the vatio ot ru, t _ 4~ was not 

tncreai.Jed• 'Tn&· y1elde ot aotd 4Sh and alkane 47e we:re 
~ -

deel'e~sed at lower te~pa~atu~'•• Deo.aye:enation waa s min~r 

-pathway on l1th!um•ethularo1n~ raduotl~n g1vine 4?o :end ~· 

'In the· p~e••nee ot eaoea~s eleotroce o~ at lcV'I tESmPel'l'etu~e 

both tl"aoea.eylat1on (s1v1ng ~) aoa ~sdieal an!l)n fltag.,. 

t:lentat1on (giv1os .!Zt) war{; au:ppl-eaaed Qn~ tb~ two ·el~""' 

tr~n Bouveault•Blane p~o.dnats •!!2. e~d ~ to~raed. Entry 4 

of ~able.-4 ano•ed that e~to~ de~~ylat1vn by an· alkozidt 

c cmpeted. !11 tb t'edtto t1on. l?n· eott»y 7 of t•ble....,, · pr.e~om1.., 

nanoe etf prlll1ery .oetete •aB oons1stetlt w1tll· deozygsna~1on 

via tile radleo.l enioQ •. noiJ tha d!cnr10fh 

,: ~ . :; " -. · Be:rtoo and eotf®ke:r)s22 $tud iod that pv10lti!Y and 

seoonda~y alcohols could bo eaally deo.otyganated by the 

~eduction of their d.talky1amtooth1ooax-bonyl der1 vat1.vea 

with p.~taeeiu~ m.od 19-ettmrn ... a to produee the cnrrGepond1ng 

alkanet. 



~· n1=n2.oAo, 
f'7!.• a1~0HI tt?a·H~ 

· !7.!,,. R1t:SR9~a 
f - 1 u a 47 , R am.. a $011 -

471• a1~a2~oa 

50&~ a1.nfll~=•Mes .os,. o. --a. R~"'RS•dl!tNHeOS • 0 
. 1 2 . .· !91,,. R eeR =Otte•( Ofia )3 ·r 

as.o 
. 

1 
I I . 

,!2!, R •CElfs•(on2 >4-~·c;;.O n2-:a 
50e ,_. Rl•EtgNOSO 
- Rg=H 

31 

.£.2! 8. R1 :aMe2:Ncu2<ni
2

N H1e )cs. o 
~=H . . 

potaea!u~ in t!l!'butylQ'Sll~~ .,o1ubil1-ee~ by lB•o:rown"!"G. 'rbe 

pr4 o<iuete •aieh tt'ere ~btained eve ehown in teole~a. 



? , ..... , ·- •• ur · t ; r " 

EDby 0 Ste~tin! 
. : materia 

1 soa -
soa -

~r r 

0 
0 
0 

Jl Ul II I@ & a & 1!1-~ 

P~oduots (~ y1eld) 

.._, ..... , v 1 1 til' • .,;.twe= n • • • • ·1 • i • 1111 ..,._. 

-··~---·----.. -~~-....... --.. --~----~~M-N-·JTl•tlil~_....M!r.'Ji4'MI t ..._ 1tiU..,J1 ... 1tP"Q ..... -~ • J'lllzi,..._!V IT 

SOd -
5 50$ -
7 

,. a a •• w • 

9 51 a - 51b( 55), 51c ( 1<1 ) - -· 
,. iir ...... , l .......... ; •• ·*'····~--......... , ..... lt.l'tll ......... !* -~ --------

.All X'eductionfJ W0ft'e done et :room "mpePeture 

except eotry•7 which wae dODo at-30°0 



~he px-1t:1ery aod sscond.wy ·alooh~le were thua 

easily deoxygenated by th1s method of Ba~ton and hie oo• . 
02 ' 

wnrkel'ts~ a1noe tbe thiocarbQ:ilmte der1vat1,ae were eaelly 

obtained f~ot!l the eorresponding alcobolth 

. . 23 
SOOGUPt• and cowovkera 0AQGi1ned the l'eao t1oo or 

L1 h1 ~thylenod1aaino on t~1 tet"pene hindo~d EJU!!ters. T.hey 
' 

obs~rved methyl eeters or ole4tno1io ao:id,. o.rates~llc ao!a, 
prodt)o~p1o aoid, urm~lic sc1d were hy~olyeed .:;biJtt!n·s · tba 

veactton eondi t1oo and th~ 007J.t"eapond1ng QOide we.re obt•!ned. 

2~ 
B~bon and cow~ke~e ~ obeerveo f~o~ the pr~v!Que 

wo~ka21 ,22 and ·wttb eo~e addit1on~l woPks24 thet ater1o~lly 
hinders~ estePs •~~e deo~ygenated 1o p~eseooe ot ~oup IA 

oetal in baaet,wbile tht;t non h1ndel'ed e•te.ve prndueed tbe 

oor~~spo_nd1ng Qloohol. At a.':lblent. tempeJ?~Ut'a the p:r!noipel 

pathway on the d1esolv1ng raetel l'eduetion on alltyl a~bo~y· 

llic eaters was the fornation of alkane and cattboxy-llio 

cei~ an1on. 'lthey described the pathway as tbe alkyl• 

CX3"gen cleavage ot the ~Sater vadioal lon. i'hey ~ttudied the 

reduotl.oo en sterol system whePe clieste:ra were taken in 

ste:r1cally d1tfapeot envit"on•7atiHJte. Tbe oonpounda ..§! ond .§§ 
J 

· wheo ti"aated 1f1tb l,1th1,ur.! in etbylt\.-nine th., pv~auots §,!. ~ 

and ~ were ()bta1ned x-erapect1v0l:f• Ia compound q~ ana &! 
the *""otoxy sv~upa wette io q1£ferent o~a~ic al emriron:nente. 



H 

52 -

OH 

53 - 5G -



Poseible meebnnt•n1• fo~ tbo deoxygenttlon are 

ehmrn in sobene-3. In pathway (a) the 1·ntt1all:y tottaetl 

vedical ao!on fragments to gtva an alk:¥1 ratiicel auJ 

cerobo;cylate. anion .. 4lte~oat.1voly, in pathway (b) tho ~•d!'""' 

oal anion wae .fUt"the~ r~duc(lfl. to tbe dienton which then 

collapsed to y-lGld a o&Wb&n1on end eePboxylate anion. 

0 

al.-~ .... on; · .. +e > 

- Re4uct1,~n of 5 fo ,5o< ·•oycloob.olcsta•a ~-~1 •o•t•t• 
.§1 gave cholest-5•eot) §.!! (85~) end 3 fS 115 o<. -oyeloobolee• 

t&Jl0 59 (15.%). Tb1s reau.lt was oons1etent w1th the occtW~· 

ano" of pathway (a), e1ooe tbe ~cp!d rear.t'angement of the 

3 ~, 5o( -oy~loenole&t•n•G-yl ~&lld1cel ffO\tla fo~m stable 

ch~1est•5 en 3-yl, ~sa1oal · 



3$ 

57 OAe - 58 -· 
I 

59 -
fbe:f'QrntatioJ:i P!_oblest•5 eoe !§. wa.e- pr-e•umably 

tbe l'elult ~t dt.aplace.11ant ot the ecetoxy Sf'Oup ft'on a ....... o 

by. 9.: CIIJ.Ibao1on at 0~5. 

Theae 1'edu.et1ons suppo!'ted tbe taot tbet the 

deo~ygeoat1on oooUJ.'tt04 p~edc:mdoatly• v&! the tPsgmentat!on 

of t'be vadioQl ttnton (oche~e--:;). 

Bt>th pathwaye io eoheille-3 !'&qui:retl t'hat the 

ef)yl co.nponent of tbe ester 11ae :releaaad at the oe~b!')xylate 

ox!dat:ton level. T:his po!.nt woe eat•ol1Ghed by the ezpel'i• 

mentp- ·z v1z. the reduct1on ot Eid&mantoQe•l•o_.bo•ylllc acid 480 
' . ._.... _........ 
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was etud.!ed. Oontrolled Petducttcn of the ooa1pound wa1 

atmble to t~e..atment w!th potaaeium $nd lS•er~wn•6 1n 

t•buty-l~lne. Prolonged raductton o.f tho c~pound !~ ga.ve 

.edemantamtJ•l•ee!.'boldeilyde f~!. end ada··tutnten ... l 11 oethanol 

~, 1n add:1t1oc to tteoovl$;vad Ul1d ~ (lO,:fj). 

Tb.e t»eetuctton Qf 5o( •cboleetane•3 ~ ·.a[?> •d1yl .. 

bte- ( edcmantane·l~carbo=tylate) .!i.a ga.ve sda':ilantane•l• · 

cH.wboayllic aoU 48b 1n 92% y-1eld. Tbe yi~ld Of tbe acid -
vaa bighe~ tbe.n tbat of deo~ygeoatS.on produote .. Compet1tivs 

bydt~<o1ye1a ot: tbe eetev by odvent1t1ou~ wete!' could he:ve 

aooounted fo~ 1ib1~ teet, but seetned 1mprobab le ·in view of 

the preoauttone taken to e!:'!au.re aohydvous oontU t!.one. 

The px-ooeas wb1eb CH>:~rpet•s wltb. deoxygenation 

and ln 1fh1cll tbe wt&rt!Dg alcohol •a• ~egenal"&ted aaeut~ted 

to oo the deecetylat1on of tbe eeteP by eome other neuoleo• 
' ... 

ph1le .Nu • ;ue procese· 1s an::.wn 1n Schen;.e.-4. 

() 

N~ ,. no + n1~~ ..... Nu 

.la• 1: .. o.&Jgen oentred 
ROH l J,. 

.R --oo2 
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' \t•• -GX:ygen oont~ed, subsequent reduction of tbe eete~t., 
\ 0 . 
\ I( ' 
~1--c.,...Nu took plme and gane~at1oo o~ csrbox_ylate $D1oo 

wae observed. To px-~ve. the poetulate tbe wOl'kera atud1ed 

the reactio-n of • m1.xt\klo or <lJthyl• e\'lQ!llsnt•ne•l-o~hoxylste 

i?S ~6,. ethyl. 'aeetate· •n<l 5o( ·~b~le$t~n·3 j3 •o-1 :11..9. and 1so•_ 

late{J 6 o( ~b.oleetene .~!· !'~~4uot1·~n ~t a o\ -¢:bole5tf!.O:•J? -yl 

adttn.ttntane·l~~boxyle,to f~i! undett v~1ooa ootH.l1t1·::Hl ·w•a 
' . . ' 

etu.dled. wltb litbtum .in e.thyla11tne the~a .wee little de.,xy-

senat~on or torm•;t1oo ~t_ · ad&~arrtane•l-ila~b~xyllic scid -~. 

Th1!! wea due te> tbo aocu:vtts;nce or tl'anet:~qylatt.~n. 'T~ts ' ' '. . . l 
pr.t>blen we~ ·overe!)me by the use :'{)f t•butylemioe as eolvant. 

t'ad1esl-e~1on .ft-agaentat1on. \' 
!! 

rr·he eop:t'ce of neu.Gleoph11.e wae · eetsblishe~ by 
\ 

the· .fsot, tetirf;lbyd:t"'oftWan ~so n«r.agme f'lUt1d by stS!oog ba~fo;J• • 

l.8-ct'oW04!106Was broken down ·by ·t~eatmerlt· w1~ll pl)taamiu~ 1n 

t~butylallllne. :oocoxygenlat;lon b!7 dtin,olv1ng !llOilal ueduc~,lon 
~£ owbo4yl1~ esta~s wsa limited by coopet1t1 ve dl!utoyt'• 
tion by solvent Ot' cvwn eth(Jt- de.r!ve~ nucleopb1lea .• 1~ 

. '\ 

select!~$ deOAygen&tlon or et~Pically h1nd:m:ae4 •stet's wa~ 
\ 

a r-esult of tb& $Upp~$es1on of th1e t'H'JmpeuitlV$ d41Hi01lat1~~· 
( 

'· 

\\' 
'i'\1 
t \ 



Tbe radical too de:ri ved trem tile oetera norma­

lly fraagn~ot to gi y& the o~~boxyls.te· anton and rod :teal 
6 

made the Bou.ve•ult ... Bla~. 430d ecylo1n veaot!on ctU."-1As1t1ea. 

, Th& 1'3ouvee;ult•BlertO rteaotion by pttotooet1oo ot eete~ 

z.adical $D1on ooooex-ted with th~ aec~nd electtton tx-an~tel'. 

Tate W'AB ebciwn !n Seneme-5 •~.oh. allowed the ,cyl• 

oxygen :rt•eton to take plac& with i"o~r.!u;rt1on tJt the alko-, 

I' ;I 

·\~ 
- ~ o• ; ,, 

. . I . o,: 

~ a1--o--oa: J\·x· I . 
It \ 

. rf" o• 

nl-J-oo .. ':" .. } Bl~-Oll ti:!x 

l !,! 

a1-..oa2oa .,,. ___ > _a1-oso + no\'{\ 
I 1

1
, 

\ 
\ 
\ 

Tbe· !'&diO·P.l 1on did Ot)t !'l?&~ent to~ed1atJty 
!n etb•ool eolutitlO woe t~umgh·t to t'eeult fl'o~. solut:i\,n 

of' tbe an1on by the eolvtiJo~. E&rtev ~ad!cal .en~ons we:r~ 
een-ttive t3 eolvatton and to tc;gpe:v&tu~l!). At elevated\ 

temp=et'let~ee in tbe preler~e or finely d1.vlded dt~oplete \ 

of' metal tbs reaction mue.t be aurf.aoe ~Yemotion in wh1ob 

\ 

,l­
•\ 



the estel' Pad1cel cmione :>er:ta1oed bonded to tb.~ metal -

befol'e couplin_g. Wb11o uaing liquid ammonia ( •33°0) tho 

t'adical ion which woe t~med oould be t~apped by alkyl&• 

titm ~,te d1d not .fx-e@nent qu1ald.:; beesuea or the low 

B~ton end b!.a e owor-k:ere25 establiahea " new 

metbo4 for' d$~;ty-genat1~n of aloobols-by ttcduct1on of tbo 

oowespondioS tn~•d1a1kylem:tno thtooebonyl oxyallceoea 

de~1vat1ve with 11tb,:um in ethyl ·amine o~t pT>taas1um. solu• 

b111sed by lS•orown•S 1n t•butylamine. Reduction o:r the 

l ,3•d1.oxolan•2•omJ' 01'- ·-9"""thtone der1vet1vea were pvepe~e· 
' 

t1vely unset! stactory .• fioweve:l' :fo~•ttcn of mox-e dee an ... 

l•ol thsn deocm•R""e;l. t'll'Or:>t the tb1ons GO wail aone!etent -
wltb r-!.ng fttagmeptatloo at the P&d1oa1• anion 1tsse ae 

ebown in Scb.&t'ils-G. 

GO -
In g$0~91 ~Mith tb.& :e~ept1on ot zentbatee and 

tb1ooovbametas· sll tbe aleohol de~tvQtive$ we~ not eft!• 

o:Iently deo;;eyg&nftted. 



41,' 

/. ~ 

'Bobettte.-6 

R . R n +e ? R~x-)( 
:X X l 

-oyx R~ ~-+ < . R: 
0 0 

tlttnet:tlai$ ~· 1i(.tnayakkstttl and Su'ltanbawa26 ttl!e·4 

litb1ma...,-ethj'l.~nedi,n~i't1ne l"CU1¢t!.o.n to !lfetabl!~h th~ stxtuo-
0 . 

· '· tt:troe of ko~~eylanol Q! and k:,ttayaG;yl~~anon~l:Q&o t-ithitl~"" 

eth!7l~~oe d!am:tne !"ed,.:tet1.on ~f kokozeylanol d:t12cetste !J! 

.fol11)Wed by f.>Xidati:lQ ( Cro3-pyrtdine) ;t\trtn1 ei.led tl"iodelin 

04 and similatt t~etlt'llent of kokze:rlao~l d1aoetate G5 - -



~~ al.o; ailla P•Olt ~ o( •HJ aa.a2; ll~CflsOO 

.9!• at.a3:0J a2., P-otl,o< -HJ n~ecn:2on 
§.§.• R~OJ nS. jJ •OAd 1 o( •UJ n3~a2; R~CHgOAO 

~, Rl=OJ a2.._ns.a2 1 Jr~ca5 
!!§, aJ.cRSso; a2. (3'?0/AG, o(•E; a4~t::Bg0AC 

2a, nl.n3so; a2llia2, . P.4e:=oH3 • 


