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Abdr&-Reaction of ucnones la-g with acetonitrik anion 5, in THP at -W gives, irreversibly, alcoWs 1 or 11, 
result from carbonyl carbon attach whatever the associated cation is (K’ or Li’). The reaction is considered to 
be under charge control. In THF, lithiated phenylacetonitrile 6 gives the alcohols 8 and 12 under kinetic control 
with benz&cetone lb, 2-cyctohexenone Id and 3-methyl 2cyciohexenone le. Lithium alcobobte formation is 
nversibk and ketones 1% 148 and Mb formation, resuhing from csrbon 4 attrxk, is thermodynemicelly conrrolkd. 
The other a-cnones studied lead. under the same reaction conditions. to ketones l@~, l&r, 14~ and 14d only. In a 
THF-HMPA mixture, reagent 4 only gives the starting o-enone, ketones 1) and 14. The lower lying the acnone 
LUMO level, the faster the reaction, which indicates, in the present case, that the transition state for carbon carbon 
doubk bond attack occurs relatively early in the reaction path. 

a-&tones 1 are ambident electrophiles, the two reactive 
sites being carbons 2 and 4: 

R\ 
R/4 

C=CH-$OR” 1 

Generalized perh&xtion theory’ gives an interpretation 
of their reactivity vs nuckophilcs.2 Charge kcalixed 
reagents are thought to attack carbon 2, the positive 
charge of which being larger (charge control), cbargc 
delocalized ones carbon 4, the atomic coefficient of 
which being larger in the LUMO (frontier control). This 
interpretation is in accordance with some results. 

We previously observed that charge halized species, 
2 and 3 (RR = H), attack benzaketoae lb (R = Ph, R’ = 
H, R”=CHd at the carbonyl carbon, though charge 
delocahxed ones, 2 and 3 (R” = Ph), attack this ocnone 
and chalcone la (R = R” = Ph, R’ = H) at carbon 4.’ 
However, this did not allow us to interpret the reactivity 
order of aromatic, aliphatic and alicyclic a-enones vs 
reagent 4.’ We suggested that in the transition state, 
~onj~n factors in the case of R= Ph, or steric 
ones when R and R’ are not H, are predominant over 
orbital in&actions. 

[ClC(m COO alkyle]%P [CC(W) CN]%@ 

2 3 

[(EtOh P(0) CH CN]%@ 4 

In order to understand better the factors controllii 
ambiint reactivity of txcnoues, we chose to e& 
more simple models-anionic reagents formed from 
acetonitrik 5, the negative charge of which being rather 
kcalked,’ and from p~ny~~~~c 6. the negative 
clmrge of which being highly dekcalii.Jb We studied 
their reaction with the ~cnoncs we previously 
examined compounds la-g’ (see Tabk 1). 

ICHXNI’%f@ 5 IPhCHCN]%@ 6 

This work has two aims: 
(a) Determining whether the reaction is charge- 

controlkd or fro&r controlled. 
(b) In the case of orbital control, determining whether 

nuckophile HOMO and ekctrophile LUMO interaction 
will be the predominating factor in interpreting the a- 
enones reactivity order. 

T&e 1. 
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Recently, a more ~p~s~~ int~~~n of am- 
bident reactivity of acnones has been proposed.’ It has 
been uuderlined that compkxation of a hard cation, such 
as Ii’ by the acnoue, inverts the relative atomic 
coefficients of Cxzand C4 in the LUMO. When there is no 
complexation, cz c c4’, though when there is compkx- 
ation, or when the aznone is protonated,’ es’> c4*; the 
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implication is a change of the reactive site of the (I- 
cnone by a given nuckophile. so that attack’of carbonyl 

thcrcactionswercrunatlowtemperaturc.Rcagcntss 

carbon can either result from charge control” or from 
and 6 were formed by action of one cquivaknt of n- 

frontier control on an acnone which is compkxing with 
butyUithium or potassium trimethylsilylamidc on the 

a cation.’ Evidently, such a compkxation can take place 
corresponding nitrile at -WC. 

The reaction scheme is as follows: 

I 

R\ R,-HCOR + [R” CH CN]O@’ 

-R-CHCN O%@ OehP 

I proton donor 

R\ C-CHz COR” 
R’q 

‘R-CHCN OH 

I a, 10, 1% 14 7, 2, 11, 12 

only in a poorly dissocii and basic solvent; its 
e&&ncywiUbchigher,thetWtcrL.ewisacidthccation 
is (Li’ > Na+ > K’). 

Therefore, we must consider the eventuality of such 
an interaction. For this reason we shall examine the 

I a: R-R’=Ph b: R=Ph, FT= 

reaction of the aCnoncs with rc&nt 5, M+ = fi’ and 
K+inTHPandwithrcagent6,M+=Li+inTHFandin 
a THF W-HMPA 20 mixture, the latter solvent being 
hiehlybesicwinbemorepronetosalvateLi+thantbe 
UCllOllC. 

After hydrolysis, the expected products arc the 
fouWi.ng: 

From linear QCIK)MS la-c, alcohols 7 and h-c rcsul- 
tingfromcarbonylattackandketone-s9a-cand1&c 
rcsultiugfromuubon4attack. 

R 
F 

H CHsCOR” 

WCNCN 

0: R”=H; 10: R”=Ph 

= CH, c: R=CH,, R”* 

AkoboI 7a and ketones 1L and lk arc already kMWn’a” 
but they were ob&cd under d&rent experimental 
co&itions. Alcohols 7b, 7c, 8h and ketone l& have been 
iaolatcd, puritkd and idcntilkd by analysis, IR and NMR. 

From cyclic tenones, alcohols lla-d ad l2m-d result- 
ing from carbonyl attack and ketones ljcd and 14a-d 
resulting from cartmn 4 attack. 
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To our knowledge, none of these compounds have been 
descrii. The pruducts have been isolated, purifkd and 
identitied as above. 

Tabk 4. Reaction of UCIK)DCS ad lithktal pbeaybcctonitrik 6 
intlteTHF80-HMPA#)at-mlrnin 

lllsuLTs hp. No. a-Enooc (Cain) Ykld(%) Pmducts 

The results are listed in Tables 2.3 and 4. The yields 
and determinations have been done by NMK with inter- 
nal standard, unless otherwise indicated. The reaction 
mixture contains only the indicated products and starting 
materials. If the reactions are run long enough, the total 
yields are at least 90%. 

Tabk 2 shows that the acetonitrile anion 8&s only 
alcohols 7 or 11, whatever the associated cation is; tbey 

Tsbk 2. Reaction of acnoncs d acctoni- 
bikanionSinTHFat-WC(rcactants 

concentrations 0.2 M) 

26 ll 0.02 M 1V 
n lb 0.02 M ii 16’ 
28 1C 0.02 M 40 lr3 
29 ld 0.02 M 13 

E 
ld 0.2 M ii llr’ 
le 0.2 M 70 Mb* 

:: 
If 0.2 M IO lr3 
1s 0.02 M m 1W 

Yhly one stereoisomer is formed. ‘Mixture of two 
stere&3omen. 

Exp. No. dhone M’ Produd 

I 

lb Li 
lb K 7b 
1C Li 7c 
1C K 7c 
ld Li lla 

lib 
llc 

1C Li lid 

Yvbatever the rcactioll time is, tbcle are 
the only products formed. For a given rcac- 
tiontime.tbeyielQarebetterwba?nM’= 
Ii+. 

Tabk 3. Reaction of acnoncs and litbii pbcnykcetonitrile 6 
iu TIiF (reactanta wnccntratio~~ 0.2 hf) 

RWCtiOll 

Exp. No. dhonc PC time @in) Ykld% Products 

II la 
12 lb 

I3 . lb 

14 lb 
15 1C 
I6 11 

17 Id 

18 ld 
I9 le 

20 le 

21 le 
22 lf 
23 If 
u 18 
25 18 

-90 
-10 

-70 

1; 
-70 

-70 

1; 

-70 

-60 
-70 
-70 
-90 
-70 

2 
1 

I5 

120 
2 
I 

I5 

180 
2 

I5 

120 
I 

15 
2 

IO 

90 
m 

85 

90 
85 
65 

m 

90 
m 

15 

9s 
45 
95 

: 

z+ w 
l&P 
aBt1ub’ 
28:T 
lb’ 
1.8 
l2a’ t Ma’ 
45:SJ 
natMa 
3o:m 
13 
l2b’ t 14b’ 
63:35 
lm+Mb 

z0 
148 
llc’ 
14U 
1W 

‘only OIE sten?oisomL?r is format. %xulrc of two 
stereoisomers. ‘Determkm& by weighing after TLC on sili- 
ued. 

‘~tovariousca!ca,oocortivoslawisomaaare 
formcd:webavewtdetammdtbeir~n~iftheir 
form&miskidcdlyortbumodyMmkaaywntrolkd. 

result from a-enone carbonyl attack. We have verifled 
that the corresponding alcoholate formation is irrever- 
sibk: treatment of 7 or 11 by one molar equivalent of 
a-BuIi or (MeS&NK in THF, followed by hydrolysis, 
leaves them unchanged. 

From Table 3, we can see two series of results in THF, 
when starting from lithiated phenylacetonitrik 6. Some 
acttones la, le. 11, Ig give only ketone.3 10 or 14 
resulting from carbon 4 attacr (exp. No. 11, 15.22.23, 
24.25). whatever the temperature and reaction time are. 
Other acnones, compounds lb, Id aod le. give a mix- 
ture of alcohols 8 or 12, remlting from carbonyl attack 
and ketones 10 or 14, resulting from carbon 4 at&k. The 
longer the reaction time (exp. 12,13,14,16,17,18,19,20, 
21) the 8reater the amount of ketone in the reaction 
mixture. consequently, lithium alcoholate formatjon is 
revert&k; the product ratio, under kinetic control, is 
probably close to that obtained after 1 min. The ketone, 
10 or 14, precursor (enolate or c&anion (I to CN) is 
thermodynamically more stable than the alcoltolates. 
!Ichultx and Yee’ have recently obtained similar results 
when reactig Zcyclohexenone Id with organolithium 
reagents Q to estax, in THF. We have also run the 
reaction of 6, hi+ = Li’ and benxalacetone lb in diethyl- 
etbaat-70DC:afterlmin,Ilb+ldbanfOrmedintbe 
ratio75:25;equilibrationtol(bisslowerthaainTHFas 
aherjhat_60”C,tbe~lkratioisstill38:62 

Tabk 4 shows that, in THF 80-IIMPA 20, only 
ketones 10 or 14 are formed. However, if HMPA is 
added to the reaction mixture obtained in THF from a 
enones lb or ld, no alcohol gb or 12r can be cbarac- 
terixed after immediate hydrolysis, sho+ that the 
cotresponding alcoholate formation is hi8hly reverstMe 
when HMPA is present. 

In this medium, yields of ketones at a given reaction 
time, accordina to the rea8ents concentration, allow us to 
classify the a-enones reactivities towards Mated 
phen~tottittik 6 as follows: la> lg> lb = It> Id> 
lc* 11. 

Reuctioncomvl 
(a) Acctonihik anion 5 leads only to producta resulting 

from carbonyl carbon attack whatever the acttone and 
assoc&d cation are. Consequently, the reaction has a 
eoodchanceof~underchargecontrol 

(b) MIdated Phellyhcetoaitrile 6 leads only to 
producta rcdtiug from carbon 4 attack with a-enoned 
18. lc, l! and lg. whatever the solvent is. From 
compounds lb, ld ad lc both carhonyl attack and 
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carbon 4 attack are observed in THF, though carbon 4 
attack is only seen in THF-HMPA. In the latter case, it 
is not possibie to conclude that no attack of carbonyl 
carbon takes place under kinetic control, due to the 
instability of the corresponding lithium akoholates in 
this medium. These results are, however, in accordance 
with a frontier control of this reaction, as carbony 
compkxation in this case cannot be envisaged as beii 
due to the high basicity of HMPA. 

These results can be compared to some other LiteraWe 
data: 

-chakone la and crotonophenone lc always give 
more carbon 4 attack than benxalacetone lb with 
NaBH,” or lithiated anion 4’.” 

KEtOhP(O)CHCN~~ 4’ 

-2-cyclopentenone Ig always @! more carbon 4 
attack than 2-cyclohexenone Id.“-’ 

However, isophorone 11 behaviour seems peculiar as 
hydrides reduce its carbonyl gr~up,‘~ though sodium 
cyanoborohydride in acidic medium gives cartxm 4 
attack.” The problem of isophorone reactivity will be 
studied further in our laboratory. 

A possibk interpretation of the different results, is as 
follows: in THF the reaction of la, lc and 11 would only 
take place with free acnone, therefore only carbon 4 
attack could be seen. Reaction of lb, Id and le would 
take place both with free and Ii-complexed acnone, 
attack of both sites could therefore oc~ur.~ The 
differences observed could be due to easier complexation 
of I..? by acnones lb, Id and le. In fact, it has been 
shown that the benr&cetone lb carbonyl oxygen is 
more basic than that of chakone la” We have tried to 
obtain evidence for this phenomenon by “C NMR study, 
but we were unable to find mechanisticaUy sign&ant 
results.‘= Such an interpretation would also imply that 
Li compkxation, lowering the LUMO kvel,’ would in- 
duce electrophihc assistance as well as a change of 
regiosekctivity: it has been shown previously” that if 
this is the case for 2cyclohexenone Id reduction, it is 
not for 2cyclopentenone lg as this latter compound 
mainly reacts at C1, as we have observed with 6. 
FurtMrmore, comparison of exps. 22 and 32 (Tabks 3 

‘The kinetic scheme for both process is as follows: 

a-enone + Li’ _ [a-enone. Li’] 

c* qPhcHc~ 

1 
c, kV’hCl+CN~ 

1 

Product “l-4” major Product “l-2” 

This implks that k&1 aad r[cJ arc of the Same order of 

v !3pstn of la, lb, ld sad 1: hsve been NO in ‘I’HF with and 
witbout a&cd LiCIOL. In all ca8c8 cnrbcnyl carbon low&Id 
shifta have been nc&ed in the presence- of IA’. but the 
rlihrcncea were not II& they were of the same 

T (2-4ppm)astbaaeobservedrecmtlybyHouseandCh WI& 
similar compounds. 

‘Paturbdon emgy calculbns have been performed with 
htmrity varying HOMO energy kvel nuclaophiks md various 
amoM taking into acco9nt all the vacant acltwc o*. 
They show that for low lying HOMO npccka. a kveliug of 
pemd&oo energy ia observed. For in- ODW. pertur- 
bation eaan Order doer Mt wrrcqmd to LUMO acnooer 
kvek. Only with hi& lying HOMO nuckophiks do the pertur- 
bation energy orders follow LUMO a-moms kvdn.” 

and 4) shows the isophorone If carbon 4 attack by 
Mhiated phenylacetonitrile 6 is faster when Ii+ is not 
solvated by HMPA. Consequently, carbon 4 attack may 
also take place for some acnones when they complex 
the lithium cation, depending upon their stnkture. 
Therefore, the calculations performed with acrokin 
cannot be 
compounds. 

#eneralixed to all a/I-unsatt& carbonyl 

Fmdominating intemctiotu in case of orbital contd 
In the mixture THF-HMPA, we could determine the 

carbon 4 reactivity order of acnones la-lg vs nucleo- 
phile 6. In all cases, but (MC 10, the lower the energy 
level of the acnone LUMO, tk faster the reaction. 
Compounds la, lb and le. which are phenyl substituted, 
are more reactive than alicyclic ones; benxala&one lb 
and crotonophenone lc, tbe LUMO kvels of which beii 
very cl=, react at the same rate. On the other hand, 
with reagent 4, we observed4 that for acttones la and lb 
reaction at position 4 was slower than the reaction of lc 
and even of ld 

Therefore, in the present case, frontier orbital inter- 
action may be considered as the predominating factor. 
Reagent 6 has a highly &local&d negative charge at 
least in the presence of a dipolar aprotic solvent-as ‘H 
NMR determinations in DM!30 or HMPA with the 
sodium derivative- have shown. Fwthermore, its 
HOMO energy kvel is cerminiy very high as it is phenyl 
conjugated: 

Frontier control also implies that the trahtion state 
.occurs relatively early in tbe reach path: io fact, 
factors such as loss of conjugation energy when carbon 4 
geometry changes from trigonal to tetrah&al do not 
intervene. This latter factor was taken into account for 
u-enones reactions with phosphorykted teagent 4.’ 
Steric factors also predominate when the transition state 
occurs later in the reaction path. as we previously 
noticed,’ and must be less important when it occurs 
earlier. When comparing reaction rates of 4 and 6 (in 
THF-HMPA) either with 2cyclohexenone Id or I 
methyl 2cyclohexenone le. we see that in the former 
case, carbon 4 attack of lc is far slower than with 18 
though, in the later, both reactions have nearly the same 
rate. 

Consequently, as has been done for cyckadditions,s’ it 
is possible to deduce from tbe reactivity of the activated 
doubk bonds of acnones, under orbital control, good 
evidence for the relative position of the transition state 
in the reaction path, accordiq~ to tbe nature of the 
nuckophik. 

Reaction of acetonitrile anion 5 witb freoones only 
gives carbonyl carbon attack, whatever the assockted 
cation is; it is probably under charge control. LSated 
pbenylacetonitrik 6 reaction is u&r orbital control. In 
THEHMPA, where associated cation compkxation by 
aenone is improbabk, the reaction is frontier 
controIkd; the lower lying the acnone LUMO kvel, the 
faster the reaction. The transition state occurs relatively 
earlyinthere-actionpathcomparedtoreactionsofother 
nuckophiks such as phosphorylated anions 4, for which 
the predominating factors are deconjugation in the tran- 
sition state and steric effects. 

Reactionswereruainafonrn&ed~withaa&mnksl 
stirrer. dropping funnel, tbamometet amI uader dry N2. THF 
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was diatilkd ovcs KOH then LAH. HMPT was fractionated 
under reduced pressure over CaHr. IR spectra were run on a 
P&in-EJmer 157 s~tomater; NMK spectra on T 60 
Varian (solvent CCL or CDCI,, bdernal TMS as standard). For . . bammaboaa. intad stnndrrd was o&mitrobenzahkbyd or 
benzylakobol. Where a correct m&aualysis has been obtahkd, 
it is quoted: analysis. 

General pnxedun. n-Buti (lo-’ mol. 2 N) in bexane was ad- 
ded within 1 min to 10-r mole nitrik in 50 cm’ solvent at -7O’C. 
After 3Omin stirring, the solution was cookd to the required 
temoerature. The ac~)ne (lo-’ mok) dissolved in 5cm’ THF 
wac‘rapidly added, wbik the temperature was maintained. After 
variabk reaction time, 2Ocm’ HCl N or AcGH 2N were added. 
The reaction mixMc was then allowed to warm up to room temp. 
After etba addition, the organic layer was washed with NaHCO, 
solution, d NaCl solution until neutral aml dried over 
N&G,. Solvents were evaporated under reduced pressure, and 
thetesidueanalyzedbyNMR 

Lkscripfior of products (all synthuc3 were run in THF). All 
alcobolssbowedOHsndCNat3400rad2W)cm-’intbcIR 

3J - LXphmfl - 3 - LydroxJ, - 4 - pentemif& h (C,,H,rNO). 
F = 151n.‘o NMB (CD&): 2.93 s (W: CHZCN); 6.57 AB system 
3J,,a = 16Hz; AvU =0.13 (W: etbylenic protons), 7.3 m (10H: 
aromatic protons). 

3-Hy~xy-3-mdh91-5-pikm91-4-prnlavritrilcm 
(C,rH,,NO oil). Isolated by CCM on silk& (Hexane 7O:ctber 
30). NMB (CCL): 1.4 s (3H: CHs): 2.43 s (2H: CHrCN); 6.24~ AB 
system ‘JJ*s = 16 Hz; Avm: 0.42 (W: cthyknic protons); 7.05 
broad s (5H: aromatic protons). 

3 - Hldroxg - 5 - muhyl - 3 - phapl - 4 - ptntauikk 7c 
(C,rH,$lO oil). Isoktod by CCM on silk& (Hexane 8O:etber 
20). NMK (CCL): 1.63 (ill deBned quartet, 3H: CHs); 2.65 s (2H: 
CHgN); 5.55 @road sin&t: 2H oktlnic protons); 7.08 broad 
signal (SH: aromatic protons). 

1’ - ~gdroxg - 2’ - cycbkxa+caonMle llr (C&NO oil). 
Lwhtcd by GLC (SE 30 bn. MPC. retention time 8 mm). NMB 
(CCL): 2.5 s (W: CHsCN); 5.97 broad signal (2H: okbnic pro- 
tons). 

1’ - Hydroxy - 3’s’J’ - trimuhyl - 2’ - c9&kexa1ylocrtonilrirc 
MC (C,,H,,NO oil). Isoiated by GLC (Apkzon lm, 110°C rctcn- 
tion time 8 q in). NMB (CC&): 1.0 broad I (6H: CHJ; 1.75 s (3H: 
CH& 2.40 s (2H: CH,CN); 5.40 broad s (IH: okhic H). 

1’ - Hydruxy - 2’ - cydopmta~y&cetcmit~e lld (C,HaO oil). 
Mated by GLC (Apkzon lm, 80% retention time 7 q in). NMB 
(CCL): 2.56 s (CHsCN); 5.8 brad signal (2H: olefnic protons). 

4 - B~t~gl- 23 - diphmylbutonmitrfk l(r (CpHIpNO). After 
2 mitt reaction at -9(pc, the residue crptallim. F= 11X 
(E&G). SinBlC isomer. ‘I’ Analysis. NMB (CCL) 25OMHz: 3.6 
ABC system (3H); 4.4 d ‘Juu = 5 Hz (IH: CHCN); 7-8 broad 
signal (15H: aromatic protons). 

2.3 - JXphenyl - 5 - 0x0 &exoaarirrile Mb (C&,NO). After 2 h 
rcactionat-600C.1.6grawrcsidtkktmatcdby10cm3etba.At 
-#PC, one obtains a 2: 1 mixture of erythro/thrco compounds. 
NMB hkntkal to &ature.“c 

2J-~~yl-3-hgdroxp-3-m~yi-4-prmmnifrilrW 
(Cl&NO). After 1 min at -7O’C. 18 raw makrial is crystal- 
l.izedin6cm3etberl:cyc1ohexane1at-#PC.Asingkisomcris 
obtabxd F= 8!X Analysis. NMB (CCL): 1.4 s (3H: CH& 2.5 s 
(tH: OH); 3.9 s (1H: CHCN); 6.35 AB syst. ‘Juu: l6Hz (W: 
etbyknic protons): 7.2 q (1OH: aromatic protons). 

4 - Beiuo9l - 3 - methyl - 2 - pha91 butaaadttfle 10~ 
(C&NO). After 1 b at -7m, 2.9 raw material crystallize in 
10 cm’, ether at -2tPC. Major isomer is isolated F = 5% (ether). 
Analysis. Ill ucu: 2250; vco: 1680. NMB (CCl,): 1.05 d ‘Juu: 7 Hz 
(3H: CHs); 2.6 to 2.9 q (IH: CHCHs); 3.1 to 3.3 m (W: CH& 
4.25 d ‘Juu: 4 Hz (1H: CHCN); 7.5-U m (10H: aromatic protons). 
Minor isoma: NMB (from Use mixtum): I.15 d ‘JJea: 7 Hz (3H: 
CH,); 4.0 d ‘Juu: 5 Hz (1H: CHCN). 

2 - (3’ - OxocMohavil2 - ~harrlacclonitrik llr (CuH,rNOI. ._ ._ 
After-3b at -6CFC. tbc-restiuc &stallkes. By dissolving 1; 
mmterid into 10cm3 etbar, one isomer is isoktcd F=llpC 
(ether). Analysis. Ht vc,,: 2w); v,$ 1710. NMR (CCI,): 1.6-2.5 
m (9H, cyclic protons); 3.9 m (lH, CHCN); 7.3 s (SH: aromatic 
protons). 

2 - [l’ - H9droxy - 2 - c9ckhexen9l) 2 - phal9laccronirrile 1t 
(Ct&NO). After 2min rcsction at -!VC, the residue is 
chrormtoprppbed on silicagel thin layer (elution ether 30: bexanc 
70). After ten migratkns. a q iuture of stereoisomers is obtabkd. 
Analvsis. NMB ICCL): 3.85 mui 3.87 s (ratjo 2: I :CHCN of both 
iso&);7.4 s (5H: Btomatic protons). . 

2 - (1’ - MUhyl - 3 - 0xoc9ckhar9112 - phenylaceiaktlilc 14b 
(CisHr,NO). After 2 h reaction at -6o”c, the residue is chroma- 
togmp&d on sihcagel thin layer (elution ether 3O:hexanc 70). - _ 
After four mipgations a mix&m of stcreoisomcrs is obtained. 
Amtlvsis. IB v,..,: 2w): VM: 1710. NMB (CCW: 3.7 and 3.75 s 
(rat& 3:2 CHCN of b&isomers); 1.0 s (3H:-CH,); 7.3 s (SH: 
aromatic protons). 

2 - [I’ - Hydroxy - 3’ - methyl - 2’ - c9&hexayl) 2 - phwr9l- 
acetonifrilc 12b (C,&NO). Aftu 2 min reaction at -9O’C. the 
residtk is chromate on silicagel thin layer (elution:etber 
1:hexanc I). After tlve migrations a mixture of stcrcoisomcrs is 
obtaiucd. Anothar TLC on silikagcl (clution cthcr 30 : hcxane 70) 
gives tbc major isomer F = 116YZ. Analysis. NMB (CCl,): 1.M.O 
m (1OH); 3.8 s (1H: CHCN); 5.5 m (1H: etbyknic proton): 7.3 s 
(SH: aromatic protons). Minor isomu: NMK (from tbc mixture): 
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