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THE reduction OS dl8~lacet~lenee with eodlua In liquid 

BRDUCTIOB 

t 

ammonia lead8 oomp~telJ etereoepeclflcall~ to the correepond- 

lng trme-alkenee. The o~oloal~ee behave dlfferentl~, glr- 

lng rlee to mixtures of e- and Wane-c~cloalkenee in varloue 
293 

proportlone. The moat etrlklng me., ae we have now found, 

18 that of c@odeojne which glyee well over 90% o? the a- 

olefln. 
3 

Cope, Moore, and Hoore ooneldered that the formtlon of 

the ole-cyo~osUene oould either reeult fro8 "8cm8 changr In - 

the normal mechmlem of ~-addition” (P8th 11, or “be a 

coneequence of a eubeequent leomerlertlon of the truu-cfclo- 

alkenee” formed in the prlmarf reduction proceee (Path 2). 

Path 2 ha8 nou been unamblgouel~ dlepo8rd of by our flndlng 

that u. trane-c~clodecene 18 completely etable under the 
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16 The “ammalous bourse of sodium No.1 

reductlcn oondltlone. There le, however, yet another 

poeolbll.lt~, namely that the acetylene rapidly rearrange8 to 

a dlene, &g. oyclodeoa-1,2-dlene, and that it Is by the 

reduotlon of thlr4dlenr that the a-olefln arlees (Path 3). 

Moore and Ward have now reported that oyclodecpe on 

treatmen.t with sodium amide in llquld ammonia in part poeeee 
5 

into cyalodeca-1,2-dlene. Aleo, Devaprabhakara and Gardner 

have found that crolodeca-1,2-dlene le reduaed rtereorpeolflo- 

ally to oie-cjclodecsne by eodlum in llquld ammonia. In the - 

light of thee@ two flndlnge Path 3 appear8 ar a dletinot 

porelblllt~. 

We heve now followed lu detail the oouree of reduction o? 

cyclodecjne with sodium In liquid emmonla (Table). 

TABLE 

Reduction of Cyclodecyne with Sodium in Llquld Ammonlo 

Beootloa. Time PRODUCT COMPOSITIOIi (In $I6 
(mlnutds ) C~olodecene Cyolodeoe- Oyclodeoyne 

air - B -1,2-dlene 

7 
15 1 1 tr8oe 98 

30 2 2 1 95 

45 69 3 tr*ce 28 

60 00 2 trace 10 

120 94 2 traoe 4 

W.B. I.oorr and LB. Ward, J.Amer.Chea.Soo. 85, 86 (1%3). 
f= 

D. Deraprabhakara and P.D. Gardner, w.. 85, 648 (1963). 
II 

Determined b 
by Mr. L. Bn t4iz. i 

v.p.0. on 8ilver nitrate-triethylene glyool 

Approrlmotely 0.3 - 0.6 $. 
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The “anomfhue” course of sodium 17 

Thror rI@fIoaat f8otr nar~o from thr data llrkd: 

The w- r8tIo rrrlar 8firIkingly ritb r88otIon tire; 

thora I8 8 oon8IdU8ble "IndUOtlon period, the r8tO of 

dI88ppOU8IkOO Of th. 8OOt~hl~ 8t fIrBt b.ing V8m 8lOW (a. 

produot OO~pO8ItlOn 8ft.r 3 a 45 8inut88) 0) OfOlOd808- 
8 

-1,2-dien8 OW 8Ottullr ba d8trOtrd in th8 r88OtiOn l iXtPC8. 

Th88. f8Ot8, bkOn in OOlljUllOtiOn With 8Uli8r fiadiw8, 
4.5 

-8 Oomp8tiblO with th8 fOllOti~ 8Oh888: 

Aooordlng to th18 8Oh8a8 th8 tl'Nl8-i8#8r 8Tl88* b 

(8104 dlnot r8duotlon Of th8 trip10 bond, th8 m-i8088r 

by ll8y Of th8 8118ll8 8nd it8 8Ub88qU8lLt r.dUOtIOn. A8 th8 

reduction prooeeda 8odIua sold0 8ooumulat88 uul the rat8 of 

8oetJlme - 8llene lntUoonrrrrIon lnore8808, 8ooountIng for 

Ob~~rV8tlOn b . The lnOre8eed 8V8IlabllIty of thr 811one, 

the reduotlon of which 8fford8 the a-olefln, In turn 

rooounts for the lnore88lng proportion of the o&-olrfln 

88 the re8otIon prooerdr (obeorrrtlon I: 1. 

The drt8 quoted up to now do not, however, l llBIn8te 

the porrlblllty th8t BOIO proportion of the a-olrfln 

The oyolodao8-1,2-dime 1188 identified br t.p.0. on two 
different rr8tem8 (rllver nltmtr, 8nd trlr-(0~8northyl) 
glyoarol) 8nd by the prerenoe of the oh8r8ctUi8tIo po8k 
8t 1961 m-1 in-8 imotion enrlohed in the dlene. 



18 The "anomaloue" course of sodium No.1 

uirosbkrootly from o~alo4ro7ne by a &-addition proc888, 

aa l nvlra~d by Path 1. ?ror our work on drrlratltrr of 

1,1,4,4.-ktrur~lo~olodoo~a, whioh wo rhall 

data11 llakr, NO had available the ojolodwyne 

8.~. 56-570, 18 Wall 88 th8 ojolod8cadiOn8 11, 

obtain&l iroE I b;r tr88tB8llt With 8odiru amid8 

anonia,, 

T8pOTt in 

dUiT8tiT8 I, 

whloh nay bo 

iB liquid 

Th8 aO8tll8lI8 1 On r8dUOtion With 804iU~ in liquid 

am8onia git88 a8 thr 8018 produot th8 g&g-olrfin III, whlah 

18 8180 8XC1U81V817 fOrpLOd, under th. 8m OOllditlOll8, flYor 

th8 418KlO 11. 'fh. OOmplOt8 ab88ZIOa Of th. Q&-Ol8fin Iv 

amonet the produOt8 of th. r8dUOtion of I proV88 th8t a 

m80hmie8r Of &-•dbitlon t0 th8 trip18 bond (Path 2) L.r not 

oprntlvr at all. 


