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AbbtiCt - The elimination of lithium, magnesium and aluminium enolates of isobutyrates 
of medium ring cyclanols occurs in a bfjkl fashion. A set of experimental procedures is 
presented. This elimination seems to be restricted to strained systems. The stereo- 
chemistry has been determined on stereospecifically deuterated cyclooctanol isobutyrates. 
The primary isotope effect kR/k2 was 3.0 f 0.1 and the secondary 1.1. The name 6'6 
elimination is proposed for this byn elimination and related elimination. 

R~bum~ - L'dliminstion des Qnolates lithids, magndsiens et aluminiques des isobutyrates 
des alcools de cycles moyens est un processus bpl. Les conditions expdrimentales sent 
precisdes. Cette Qlimination semble restreinte a des syst&es tendus. La stCrCochimie 
de cette Qlimination a Qtl demontree avec les isobutyrates de cyclooctsnol stdrdospd- 
cifiquement deuteri8. 
1.1. 

L'effet isotopique primaire kR/k2 est 3.0 ? 0.1 et le secondaire 
Le nom de elimination f3'6 est proposal pour la prdsente b!Pl dlimination 

et celles apparent&es. 

The conversion of alcohols and esters to olefins very often involves carbocationic 

intermediates. Even in the ester pyrolysis, the formation of ion pairs (1) and the possibility 

of rearrangements can not be ignored (2). Thus new methods of elimination avoiding rearrangements 

are needed. The trans-elimination of alkoxytropolone ethers, recently published (3) is an example 

of this line of research. We have shown previously that carbanions derived from thioethers and 

ethers undergo a byn elimination a'6 (4. 51 and we considered the possibility of extending the 

a'g anionic elimination of this higher homologue B'f3 elimination. For instance do the enolate 

anions of esters undergo a 6'6 elimination involving a 6 atoms transition state instead of the 

5 atoms transition state of the a'6 elimination ? 

The chemistry of enolate anions has been widely explored (6), but this elimination seems 

not to have been studied with the exception of the work of Curtin (7). It had been shown that 

in the absence of electrophilic reagents, the enolate derived from an ester undergoes either sn 

elimination EICB giving rise to a ketene and alkoxide (the ketene may react with one molecule of 

enolate and lead finally to a B-ketoester (8)) or a Claisen condensation to give B-ketoesters. 

This last reaction involves starting ester whose presence is due to incomplete deprotonation or 

to the protonation of the enolate by the solvent. For instance, it has been shown that strong 

bases attack TRF with proton transfer (9, 10). In order to show that the 6'6 elimination of 

the ester enolate did occur, we had to repress the elimination to ketene and the protonation of 

the enolate. This was done by a proper choice of experimental conditions. We report here the 

results of this study. The stereochemistry of this elimination which we show here to be byn, 

justifies the proposed name of 6'6 elimination (11). 
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SCHEME 1 

RESULTS 

For the cyclooctyl esters 1, 2, 3 and 4, the experimental conditions have been varied - 
systematically in order to optimize the yields : 

- Reaction of metalated diisopropylamide with the ester at low temperature followed by thermal 

decomposition (methods A and B). 

- Reaction of an organometallic reagent with the silylketene acetal derived from the ester 

followed by thermal decomposition (methods C and D). 

At the end of the reaction, methyl iodide was added to quench the remaining enolate. We 

have never detected methylated product after the thermal decomposition. This indicated that the 

ester present in the reaction products originated from a protonation during the reaction. 

The proportions and yields which were determined by gas chromatography using an internal 

standard are reported in Table 1. 

Table 1. Elimination of lithium enolates prepared with LDA (method A) 
in THP and ether-benzene. 

Ester Cib-cyclooctene cyclooctanol ester B-cetoester 

THF Et20 THF Et20 TIP Et20 THF Et20 

1 0 traces 52 59 6 20 38 19 

2 0 traces 41 65 43 27 13 7 

3 - 5 67 4 22 

4 15 50 50 20 14 15 20 5 

The yields were determined by GLC with an internal reference. 

As shown in Table 1, the use of THF gave little or no cyclooctene. With diethyl ether, the 

B-elimination and the Claisen condensation are reduced especially with the isobutyrate 4. For 

this reason the isobutyrate 4 was chosen for most of the further studies. Dilution of the reaction 

medium and addition of HMPT did not increase, but rather tended to decreaoe the yield. 

Methods A and B 

The generation of the enolate is done in ether and the elimination in refluxing benzene. 

As shown in Table 2, the yields of cyclooctene are increased (50 to 70 X) by going from the lithium 

enolate to the magnesium enolate. 
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Table 2. Elimination of lithium and magnesium enolates in ether-benzene 
(method B). 

Ester Ci6-cyclooctene cyclooctanol ester B-cetoester 

Li Mg Li Mg Li MS Li Mg 

1 0 6 59 70 20 20 19 

3 5 22 67 38 4 22 35 

!! 50 70 28 18 15 8 5 

Methods C and D 

In analogy to the work of House (12) on the preparation of lithium enolate from silylated 

enol ether, we have prepared the lithium enolate of ester 4 by the reaction of methyllithium in 

benzene with the silyloxyketene acetal 5. By limiting the amount of the eventual proton donor to 

the amall quantity of ether which comes from the solution of MeLi the formation of R-ketoester 

is avoided and the only secondary product is the cyclooctanol arising from B-elimination. Reaction 

of diethylaluminium chloride with compound 5 repressed the B-elimination and the 6’R elimination 

occured in an excellent yield (Tables 3 and 4). 

Table 3. Elimination of lithium (method C) Table 4. Influence of the nature of the 
and aluminium (method D) enolates 
from ester 4 via the ailyloxyketene 2 
in benzene .- 

counter ion on the decomposition 
of enolates of ester 4. 

6 + RM Cid-cyclooctene cyclooctanol 

The yields are based on ester 4, the intermediate 
silyloxyketene 5 being used wiThout purification. 

Al tracea 

We have extended this reaction to ieobutyratea of medium ring cyclanola. The results which 

are reported in Table 5 show that the yields of cyclic olefins were better than 70 X for C7 to C,2 

both for reactions involving the magneeium enolates (method B) and for reactions involving the 

aluminium derivatives (method D). The ti-olefin was produced exclusively for C7 to Cg and mainly 

for C,. to C,2. But for cyclopentyl and cyclohexyl as well as for 1-octyl and P-octyl isobuty- 

rates, the formation of the olefin wa8 not detected or occured in low yield (< 10 X). 

Table 5. 6’9 Elimination of enolatea from cyclanol ieobutyrates. 

Olef in Alcohol Ester 

method B &) method D (All method B method D method B method D 

2 CC,) 68 tie 100 
trana 

0 32 0 

4 (C8) 70 cia 100 77 
tie 100 
trans 0 18 0 8 15 

trans 0 

10 
(Cg) 

60 cis 100 40 0 
- trans 0 

11 
(C,,) 

71 cia 86 CiS 86 
- trane 14 

7. 
trana 14 

16 20 13 8 

12 
CC,,) 

67 cis 93 25 8 
- trans 7 

12 CC,,) 72 cis 20 22 8 9 
tran6 10 

1 
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An anionic elimination on tertiary esters would be most useful and therefore we studied the 

elimination of ester 2 derived from l-methyl cyclooctanol. The ester gave a quantitative yield of 

olefin under the conditions of method B. However, the olefin formation was not due to 8’8 elimi- 

nation but to electrophilic assistance by the magnesium salts present in the reaction medium 

(Table 5). For the lithium enolate, the formation of the olefin may be a 8’8 elimination (yield 

- 40 X). In contrast, under the same conditions as for ester 5, ester 4 does not undergo an 

elimination in presence of magnesium salts. 

Table 6. Elimination of tertiary ester 2. 

Olef in Alcohol ester 5 - 

method B (1,2 equiv. of BMDA) 93 7 

Hg 
method B (0,s equiv. of BMDA) 67 33 

5 + MgBr2 (1 equiv.) 20 03 

5 + (isoBuCOO)2Mg (1 equiv.) 15 a5 - 

method A cl,2 equiv. of LDA) 50 9 41 
Li 5 + (LDA + isoBuCOOH) 10 90 - 

reflux 19h 

BMDA : browmagnesium diisopropylamide. 

Stereochemistry of the elimination 

A stereochemical study was performed in order to determine the nature of the elimination. 

We demonstrated that the reaction product : Cib-cyclooctene was the kinetic product and did not 

originate from the less stable isomer, 0u7.M-cyclooctene (13). When the e?imination was conducted 

in the presence of m-cyclooctene, no isomerisation of ,0uUU-cyclooctene to ti-cyclooctene was 

detected. 

The stereochemical study was carried out on the magnesium enolates derived from the deute- 

rated analogues 4a and 4b of ester 4. The enolates were treated according to method B. The - - 
isotope content of the esters 4a and 2 and of the derived cyclooctenes was determined by mass - 
spectrometry and by 2H-NMB. The results are reported in Table 7. Cd-cyclooctene from 2H-.0uUU 

5 retained the deuterium completely. The ratio of allylic and vinylic deuteron was close to 1 

(1.10). In contrast, the c&-cyclooctene from 2H-& 4b had lost some of its deuterium and the - 
remaining deuterium was located in the allylic position. These results show without ambiguity 

that the reaction was a bfjn elimination of the ester part and the hydrogen as expected for a 

6’6 elimination. The primary isotope effect was 3.0 + 0.1. For the discussion of the isotope 

effect in 6’6 elimination, see (4). 

Table 7. Elimination of the magnesium enolates of deuterated 
esters 4a and 4b - - 

Ester 

d2 : 4.1 
4a &) dl : 92.7 

d 
0 

:32 ’ 

d3 : 6 

4b 

ici61 d2 

: 15.3 

d, : 74 

dO : 6 

Cyclooctene 

X Deuterium 

d2 : 1.8 

dl : 94.4 1,05-1.10 

dO : 3.8 

d3 : 3,2 

d2 : 10.5 
2.9-3.1 

dl : 62.0 

dO : 24.3 
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DISCUSSION 

The 6’6 elimination depended on the nature of the metal and the solvent. The yields followed 

the sequence Al > Mg > Li >> K and were higher in less polar medium. The reaction occured in medium 

sized rings, but not in cyclohexyl, cyclopentyl and acyclic compounds. 

The lithium enolates, including those from esters, have been shown to be 0-metallated (14, 15). 

In the structures established by X-ray diffraction, 

a true double bond (1.35 i) (16). 

the C,-C2 bond of these enolates was shown to be 

It has also been shown that the O-metallated structure and the 

aggregations observed in the crystalline state are coneerved in solvents such as ether and THF 

(15, 17). 

The enolate anion may react on the oxygen or the B-carbon. Therefore in this elimination, 

the B-proton may be removed either the oxygen or the 6’ carbon. The results presented above favour 

the second possibility. Indeed the yields are increased in solvents which may be expected to cause 

less dissociation and when the oxygen-metal bond tends to be more covalent*. 

The 6’ carbon probably removes the 6 proton. This implies that C-H6 tends to be in a plan 

perpendicular to that of the ester enolate (Scheme 2). Molecular models show that transannular 

interactions are released during the elimination (lga, 16b). However for cyclohexyl and cyclo- 

pentyl ring, this orthogonal approach can be attained only with great steric constraints and/or 

unfavorable conformational changes (l&c). Related reactivity differences have been found for 

a’6 elimination in N-oxides (Cope reaction) (19, 20). The absence of any strain in the open chain 

compounds may explain the failure for this 6’6 elimination to occur. 

The 6’6 elimination described here and assrrmed to be intramolecular could be formelly regarded 

as a retro-ene reaction, related to the pyrolysis of alkyl vinyl ethers (21, 22). The oxygen-metal 

bond would then reinforce the nucleophicity of the double bond, thus making the 6’6 elimination of 

esters enolates more favourable than that of alkylvinylethers. Indeed the 6’6 elimination of the 

enolates occurs at lower 

structural elements, the 

temperature than that of alkylvinylether. By including less 

carbanion 6’ to an oxygen bond should undergo a more general 

restraining 

6’6 elimination. 

ou 

_-____-______---____~~~~~~~~~~~~~-----~~-~~~~~~~~~~~~~-~~-~~_--___~~~--~~~~-~~~-_-_ 

.* Although for esters, the structure of magnesium enolates and a fortiori of those with aluminium 
are hardly known, it is likely that the oxygen is strongly coordinated to the metal and that 
the total charge on the oxygen is less than with alkali metal cations, but larger than that on 
carbon. 
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PARTIE EXPERIMENTALE 

Le n-butyllithium en solution dans l’hexane et le mdthyllithium en solution dans Et20 aout 

des produita commerciaux de titre environ 1.6 Il. 11s ront don&a avant wage par la mkhode de 

KOFRON et BACLAWSKI (23). Le THP eat distill6 sur sodium en prdsence de benzophdnone sow atmoe- 

ph&re d’argon. La diisopropylamine et le benzi?ne sent distill& sur hydrure de calcium. Toutes 

lee reactiona de mkallation, alkylation et elimination rant conduites sous atmoaphire d’argon 

dans des montages a&h&x B l’dtuve (110°C) assemblds chaud et purges h I’argon. Leo reactifs sont 

introduits B la meringue B travers deo bouchons 1 jupe rabattable. 

Toutea lea mesurea en chromatographie en phase gazeuse concernant lea reactions d’&imina- 

tion sent effectuees par rapport B un italon interne our dee chromatographeo : GIRDSL “75-PS” 

(colonnes : ov 17, 15 x, 3 m ; DEGS, 7.5 X, 1.20 m ; Silar SC, 15 X, 3.60 m).VARIAN 3700 (colonne 

capillaire en verre CPSIL 5.25 m), CARLO ERBA 4130 (colonne capillaire en silice fondue CPSIL 5, 

10 m). La separation du cyclooct&ne par CPG preparative a et.4 rbalinbe sur un appareil VARIAN 

colonne SE 30, 30 X chromosorb W-AU-45-60 meah, T = 6O’C. 

Les spectres de FM?-‘H ont 6th enregistrea sur un appareil VARIAN T60 (60 MEz) dana CDC13, 

les dbplacements chimiques sont exprimes en ppm par rapport au TMS. Lea apectree de RMN-‘H ont 

dte enregistrks sur un appareil BRUCKER WH 400 (400 MHz) dans le pentane. Les apectrea de ma88e 

ont Qtd realis& sur un appareil NERMAG RlO-10 couple B un chromatographe en phase gazeuse (colonne 

capillaire en verre CPSIL 5 ; 25 m). Les microanalyaes de compos& obtenua ici sont en bon accord 

avec lea valeurs calculdes. 

Priparation des esters de depart 

Les esters 1, 2, 3, 4, 5, 2, 10. 11, 11, 13 ont Btd prhpards par la dthode classique (chlorure 
d’acide, pyridyne, DMAPT B pa&r des alcoola comaerciaux. 

1 : Eh,, r 95-96°C (jitt.: Eb,, : 95-96°C (24)). ir : YCLo * 1735 cm-‘. RMN-‘H . b(ppm) : l,S- 

1.9 (m, 14H) ; 2,05 (a, 3H) ; 4.98 (m, 1H). 

2 : Rb0,55 
= 155%. ir : w _ = 1730 cm-‘. RM-‘8 : 6(PPd : 1,5-1.7 (m. 14H) ; 3.65 (a, 28) ; 

4,96 (m, 1H) ; 7.3 (s. SA;). 

3 : Eb15 : 104-106’C. ir : V _ = 1735 cm-‘. RMN-‘H : G(ppm) : I,13 (t, .l=7Hz, 3H) ; 1.6-1.9 

(m, 14H) ; 2.3 (q, J=~Hz,~~:) ; 5.0 (m, 1A). 

4 : Eb760 = 167-17O’C. ir : vc=o = 1735 cm-‘. RMN-‘H : G(PPd : 1.15 (d, J-782, 6H) ; 1,5-1,9 

(m, 14B) ; 2.51 (septuplet, J=7Hz, 1H) ; 5,0 (m, 1H). 

5 : Eb760 RMN-‘H : G(ppm) : 1,OLl (d, J=7Hz, 38) ; 1.45 - = 155-160°C. ir : uc_o - 1735 cm-‘. 

(a, 3H) ; 1,55 (m, 14H) ; 2.30 (septuplet, J-7~2, 1R). 

2 : Eb760 = 165-169’C. ir : vc_o = 1735 cm-‘. m-‘Ii : 6(ppm) : 1.15 (d, J-782, 6R) ; 1,54 

(m, 12H) ; 2,45 (septuplet, J=7Hz, 1H) ; 4,98 (m, la). 

10 : Eb760 RMN-‘8 - = 208-213’C. ir : Vc_o _ 1735 cm-‘. : S(ppd : 1.15 (d, J=7Hz, 6E) ; 1.55 

(m, 16H) ; 2.48 (septuplet, J=7Hz, 1H) ; 4.93 (m, 1H). 

11 : ir : v - c-o 
= 1735 cm-‘. RBQ+‘H : 6(ppm) ; 1.15 (d. J=7Az, 6H) ; 1.53 (m, 18R) ; 2.44 

(septuplet, J=7Hz, 18) ; 5.1 (m, 1H). 

12 - : Eb760 - 244-25O’C. ir : Vc_o = 1735 cm-‘. RMN-‘H : 6CPPd : 1.15 (d. J-782, 6H) ; 1,4 

(m. 2OH) ; 2,48 (septuplet, J=7Bz, la) ; 5.0 (m, IH). 

13 : Eb760 - = 263-266’C. ir : v _ = 1735 cm-‘. RMN-‘Ii : 6(ppm) : 1.15 (d, J=7Ha, 610 ; 1.36-1.72 

(m, 22H) ; 2,43 (septupletf J0=7Ez, 1H) ; 5.0 (m, 1H). 
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Elimination a partir des dnolates lithiens : Mdthode A 

Les 6nolates lithiens sont engendrds B -78°C par action de 1,2 dquiv. de LDA (prepare B 0°C par 
addition d’un equivalent de a-BuLi commercial B une solution de diieopropylamine (1 dquiv.)) dans le 
THP (ou dans l’dther dthylique) en solution environ 0.65 M our des esters de depart en solution 
0.15 M danr le THP (ou dans Et20). Le tempe de rdaction eat de 30 w B 1 h. 

La temperature est dlevde brutalement de -78’C B celle du reflux du THP avec une plaque chauf- 
fante prdchauffde et B l’abri de la lumi&re (Loraque l’dnolate a 6th prdpard dans Et 0. 
tionne h O’C 15 ml de benzene anhydre, on dvapore au fur et B mesure Et 

t 
0 pour tersu *a 

on addi- 
er B la 

temperature de reflux du bensine). Apria 2 h de reflux et retour B la empdrature ambiante, on 
ajoute de l’iodure de mdthyle (5 dquiv.), puis apres 15 mn on hydrolyse le milieu rdactionnel avec 
HCl 15 x. La phase organique, extraite au pentane, est sdparde et edchde, puis analysde par CPG 
(l’dtalon interne eat l’unddcane dans le cas du cyclooct&e). 

Elimination g partir des dnolates magndsiens : Mdthode B 

Lea dnolatea magnesiens sent engendres B -40°C par addition de l’ester (1 6quiv.j en solution 
6th6r8e 0,15 M B 1.4 6quiv. d’une solution ether&e de BMDA 0,47 M (prdparde par addition h tempd- 
rature ambiante d’une solution hthdrde environ 0,7 M de brosmre d’dthylmagndeium B un dquivalent 
de diisopropylamine en solution dans l’dther suivi de treute minutes de reflux). Apr&e 2 h a 
-4O”C, la reaction d’6limination est effect&e dans dea conditions d&rites pour la mhthode A. 

Preparation des alkoxysilyloxyc&i?nes acdtals 5, 1. g 

On additionne B -78’C, 10 X en volume de HMPT, puis le chlorure de trimdthylsilyle (I,4 dquiv.) 
B l’dnolate lithien en solution dans le THP (preparation mdthode A). On laisse remonter la tempd- 
rature du milieu rdactionnel jusqu’8 l’ambiante tr& lentement en 3 h. Apr&s hydrolyse avec une 
solution aaturde de NaHCO saturde, le melange rdactionnel est extrait au pentane. La phase 
organique est lavde quatrs fois, puia sdparee et sdchde sur Na2S04. Les solvants et la diisopropyl- 
amine sont chassds sous vide (1 nsnHg) a temperature ordinaire. Lea alkoxyailyloxycdt&nes acdtals 
sont utilisda bruts sana purification. 

-G-cyclooctyl-+trimdthylsilyl rlimdthylcdtbne acdtal fi 
-.- -.- - 

L’analyse par CPG du brut de reaction montre une puret6 de 96 X (4 X d’ester de d&part 6). 
-1 

ir (Film) : vc_c - 1705 cm . RMN-‘H (CDCl3) : G(ppm) : 0,18 (a, 9A) ; 1,55 (a. 6H) ; 1.56-1.9 

(m. 14H) ; 4.1 (m, III). 

-0-cycloddcyl-0-trimdthylsilyl dimethylcdtene acetal I 

Le brut de reaction est composd de 88 X de 7 et de 12 X d’ester x. 
-1 ir (Film) : vcpc = 1706 cm . MN-‘Ii (CDC13) : G(ppm) : 0.2 (E, 9H) ; 1.55 (s, 6H) ; 1,56-I,75 

(m. 18H) ; 4,2 (m, 1H). 

-C-cyclododCcyl-O-trimkthylsilyl dimdthylcdtene acdtal 5 

Le brut de reaction eat composd de 95 X de 8 et de 5 % d’ester 2. 
-1 ir (Film) : vcsc - 1705 cm . RMN-‘H (CDC13) : 6(ppd : 0.18 (6, 9H) ; 1,3-196 (m, 228) ; 1.50 

(8, 6H) ; 4.15 (m. 1H). 

Elimination B partir des Qnolates lithiens : Mdthode C 

L’dnolate eat engendrd par addition h O°C de MeLi en aolution dthdrde (2 Bquiv.) B l’alkoxy- 
silyloxycdtene acdtal en solution bensdnique (‘L 0.1 M). Apr&s lh30, le m&ange rdactionnel est 
portd au reflux du bent&ne pendant 2h. Apres hydrolyse, la mdlange rdactionnel est extrait (pentane). 
La phase organique est lavde (H20), puis sdchke (Na2S04) et concentrde. 
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Elimination a partir des dnolates d’aluminium : Hdthode D 

5589 

On ajoute B temperature ambiante 2 dquiv. de la solution cwrciale de chlorodidthyl 
aluminium (Aldrich) B l’alkoxysilyloxyc&&ne acdtal en solution &h&r&e (0,l M). Apr&s deux 
heures, on ajoute du benz&ne (15 ml) et l’on Porte au reflux tout en dvaporant l’dther. Apr&s 
hydrolyse, on traite course prdcddermaant. 

Elimination A partir de l’dnolate magndsien de l’ester 4, en prdsence de trans-cyclooct&ne 

L’dnolate magndsien d&i& de l’eater 4 (1.33 mm011 eat prdpari selon la m&hode B. en prd- 
aence de 0.1600 g d’unddcane. Apr&s 2h A -4pC, on introduit 0.1566 g de trans-cyclooct&ne, 
prdparde selon Hines et ~011. (25)et 0,2824g de doddcane en solution dans le pentane (5 ml). 
Apr&a 10 mn, la reaction d’dlimination est conduite selon la mdthode B. Des prdlbvements rdguliers 
sont effect&s A tempdrature croiaaante et analyads par CPG (le cib-cyclooct&ne par rapport B 
l’unddcane, le 0urn4-cyclooct&ne par rapport au doddcane). 

I t T”C 
X c.44-cyclooct&ne X Z&7nA-cyclooct&ne 

(unddcane) (doddcane) 

0 -40 0 100 
SW 9 0 97 
lw 20 0 106 
9w 30 0 103 

12 w 40 < :1 101 
17 w 45 20 107 
27 nm 48 36 98 
40 w 58 48 103 
60 w 64 51 95 

loo mn 64 52 93 
2h 64 54 96 

Apr&s traitement 57 93 

1 
1 

I 
Les isobutyrates 4a et 4b ont dte obtenus par estdrification des deutdro-2 cyclooctanol a 

et u.b, prdpards selonTes pro&d& ddjA ddcrits (26, 27). Les &actions d’elimination ont dtd 
tialisdes selon la nxthode B. Les cyclooctener sont s&par&s d-1 mdlange rdactionne’ par chromato- 
graphic sur cololure de .:el de silice ,pentane). Par distlliation sur colonne A rampliasage, les 
solutions sont concentrdes A un volume d’environ 2 ml. Les Qchantillona destines aux mesures 
physiques sont recueillia par CPG prdparative. 

Les spectres de masse ont 6th obtenus par impact dlectronique. Les produits deutdrds &ant 
partiellement s&par& lors de l’introduction (CPG capillaire), nous avons considdrd pour les 
different6 ions et fragments les valeurs intdgrdee sur l’ensemble du pit chromatogra hique. 
Toutes les valeurs ont 6th corrigdes pour tenir compte de l’abondance naturelle du 13,. Le pit 
de masse de l’isobutyrate de cyclooctyle dtant tr&s faible, l’analyse a 6th faite sur le pit 155 
(M-C H j+. Les calculs du contenu en deutdrium des divers compo& ont 6th effect&s selon la 
methad; de Biemann (28). 

Rdactions A partir de l’ester tertiaire : 2 

L’isobutyrate de magndsium est prdpark en portant A reflux de l’acide isobutyrique (Eb - 153’C) 
en presence de magndsium en copeaux. Apr&s disparition du magndsium et retour B la tempdrature 
ambiante, le mllange rdactionnel est repris par du pentane. Le prdcipitd d’iaobutyrate de 
magndsium est filtrd. lavd au pentane, puis sdchd sous vide. L’ester 5 en solution dans l’dther 
est additionnd ic l’isobutyrate de magndeium en solution dthirde (1 dquTv.). Apr&s 15 am, le 
melange r4actionnel est port6 A reflux pendant 19 h. L’dvolution de la reaction est suivie par 
des prhl&vements en fonction du temps. 

Le bromure de magndsium est p&par& par action du dibromodthane (1 dquiv.) sur un equivalent de 
magnesium dans Et 0 

a 
(15 ml). 

op?xe ensuite co 
On ajoute l’ester 2 (1 6quiv.l en solution dans Et20 (5 ml). On 

e pricddemment. 

On ajoute A O°C le LDA (1,2 Qquiv.) en solution dthdrde 0,8 M A l’acide iaobutyrique (1.2 dquiv.) 
dans Et20. Apr&s 10 sm. le mdlange rdactionnel est portd A -78’C. On ajoute alors l’ester 5 
(1 Bquiv.) en solution kthdrde 0.13 M. Apr&s lh30. la reaction d’dlimination eat rdalisde selon 
la mdthode B. 
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