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The acid catalyzed n m=Wem??nt of Aa-frhlelme I into A1s-la-dlecurtne Iv(l) Is one 

ofthe~t~kablctraasf~i~inthcrunuraoitarpam~etry.(2) No fcwerthan 

six succeselw 1,2sigpatluns (four methyl cpwps ana two bydrcgen atam) tmst ocw am* 

the course o?thh reaction. oiedditional MEtis the factthatthe wer-allmamange- 

ment constitutes aneract reversaloitheblogenesls of~lede~n~ama~-a~gyrin-typsi~r~ 

=diate.(la,3) 
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lilti short reactim tlass lt has been possible to Isolate ~'%glutlne~ P anu ~1% ' 

olnenerre IIL(4) Hcuever,the extent to wblch otberlrolarlc lntermdlates mQhtbe in- 

volved has not been detendncd. SereM,foremple,slxotbertriterpemlsasrsuhich 

couldbefolmsdby~me~lmbae~csrbadrrlmsl~~~raarrarylslrnt 

Pathway* (hthe otherhsnd,thealternatl~ stereochemlcaldlspmltlmofthemlgratlag 

groups Ss that required for "a fully canaerted poo(#ss."( 5) 

Inorder todeiinerore~clselythac~~cbfbisc~ra ~nt,wehave 

studled ths reactlms of I, II,arrd. III(O.l$) with slnc chloride (l$) lndeuterlo-acetlc 

acid atrefluxtemperature.(U) The reactimwas quenched afterverlmst~ intervals ti 

the products separated byprepsratlvetlcwlth silvernItrate(hpregnated silica gel 

as statlonavypbase. The Identitles of IIarrd IIIhavebeenestabllshedbydlrect cop- 

perism [mp,znnp,optlcalrotatlm, lwrared spactra(K%r),curdtlc~illty(sillcagcl- 

AglQ)] with authentic rPaterid.* Replaserrtatlve data sre collected in Table I.. 

Since the nrajor deuterated species (4l$) after 01~ br Is IIUl~(e&ry 3), the principal 

patbwayfortheI+IIIre~ ntapletbeatwo-stageprocess. !lbattbelnterwxUatels 

nmlnly II follows framltslsolatlminlpajorawunt at2Omln. ezM Mepe~ent converslm 

to IIIuMer ldentlcalcondltions. Aroogh correctlmforexchange IntoILfmd III Increases 

the proportlm of III+to~ 5@. The exchange into III, subsequent to rev&, is 

rather accurately provided by the deuterlum cmteti of the m/e U6 frsgment (cf. entries 6 

- 7). lhls intense lm is knom(6) to originate frcpl the C, D, rurd IS riags by e retro- 

Dlels-Alder process am3 Is located in a region of the nua8 spectnmvbich is otbarwie~ 

essentially blank. The rearrangement II+ III(entry 4)nustproceed mlnlywlthaztthe 

lncurslon of lsawrlc Intermediates, for the smmM of III+ Is about 751 after exchange 

correctlons are epplled. 

53~ high percentage of III-d1 (41s) peent et 20 min. demonstrates that in the absence 

of a large Isotopic discrimin?&lon (k&, > 10) in a two-step sequence, 5 slgnlflcant 

*The euthorlsilldebtedtoDr. D. L.Dreyer(EYult and Vegetable ChemlstryIabOratory, 
Faeadena,Callf.) fare gift of corkwax franwhich fYiedellnwas obtained cllrrl to Professor 
C. Djerassl (Stanford Thlverslty) for a sample of III. 
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proportion(20-23s) of IIImustbe tarped fra~Iwithout~~~~tonloss durln8tbc rem- ----mm_- 

merit.+++ Ihe gosslbillty of a large Isotope efYect in the II + III process has been excluded 

by carrying cut the reaction in a 52:48 mixture of acetic acid and deuterio-acetlc acid 

(entry 5). Any selectivity in favor of proton lnccrporatlon Is clearly small. 

3 60 min 

4 60 min 

5a 60 min 

6 60 Illin 

7e 10 llr 

REactant 

I 

I 

I 

II 

II 

III 

III 

TABLg 1" 

AppKnc. 
proaucts (%) Ylald 

I 48 

II 26 

I 9 

II 43 

III 15 

II 28 

III 28 

II 26 

III 24 

II 25 

III 29 

III 74 

III 65 

Deuterlum Distribution ($)b 
do dl da ds k 

93 

7 

82 

7 

5 

85 

5 

2 

66 

60 

6i 

82 

45 
86 

56 

59 

17 

22 

7 

84 

l6 

71 

41 

15c 

50 

22 

31 

34 

49 

3%" 

18 

43 

lkc 

44 

41C 

79 

78' 

9 

2 

20 

40 

35 

41 

3c 

6 

40 

I2 

4 

2 

12 2 

8 2 

27 8 

7 2 

aupucate e 
%ii%%%% $e%%s: aSOlvent 5;-53% HQAc/DQRc. 

Peaks of 15% or less abundance have been 
neglected. 
oflimc ranged frca 2-17%. 

eConcentratlon 

-1s result does not distinguish a concerted re arrangement *coPa step-wise mechanism 
involving either free carbonlum Len, acetate, or chloride intermediates. 
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The specific exchange of a single hydrogen frai III Is intereetirrg. lbat this exchange 

involvestbs vlnylhydrogenhaabeenestabllshed byquantitat~ve integratlonofthetlw- 

annagsdrmn.abs~ionintheregi~8=5fo6ppn. Tl3e intensltyofthe vinyltrlpletln 

IIt recovered frcm the exchange experiments (6 and 7) was reduced to 54-61s ard 19% of ens 

b@cgenrespeetively(bemh@rol served as internal integral standard). 

It Is evident that A12-oleamme IS rather resistant to further rearrangenmrt and that 

the II + III reaction Is esseqtlally irmversible. If the intermsdiate in the vinyl hydrogen 

exw process be taken to resemble the hypothetkal blosytr&etic lntem?&&te (i.e. __ 

protonated &amyrln) in the formation of f'riedelin and A5-glutinone,(la,3) the enzyme system 

lnvolvedmstbe able to ccmpmsate for the energydeficit apparent Inthe reverse reerrange- 

pent (IrI+11). 
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