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Abdmt-Tbc structure of the lithium ami potassium salts of ~SCH,$SOCH,,~S4CHh~SO(NCH,~H, has 
been studkd by “C NMR in di!Tcrcnt solvents. The results show that the met&cd carbon is nearly pyramidal in 
and ntlrly pknar in &OCHz-M’. whatever the solvent arc cation are +wH2- &ZCH2%” and 
WXNCH3KH~34+ arc in an intaaedkte b-n state. c&m and solvent dependent. Far the sulfoxide. a 
follrcentacbektekp~,~to~sdvltiqg~bladoalydiguptedbycryptoDds.Itisveryliltdy 
responsible for the pknxr conf@rUioa of the anionic carbon. 

The low temperature study of #SOCH&i sbowr UK existence of aggrcgotcs in THF. HMPA or cxtcnml lithium 
salts disrupt these usochtions. givis rise to otbcr specks. 

Tbc “C NMR pnrametcrs of tbc wbok series of sulfur-stabilk carbaniona vc quite consistent with the date 
reported for phosphorous xnd ancnic yliis: the ‘J*H coupling constants appear to he a good probe of the 
geometry of the anionic carbnn. wbercas the chemical shifts arc rather insensitive tu its hybrid&&m state. 

Carbankns a to sulfur arc important intermediates in 
organic synthesii and the high stcreosekctivity of many 
reactions in which they are involved is of great utility. 
The origin of this stereosekctivity which has already 
prompted many discussions is still a matter of contro- 
versy and the probkm of the structure of these 
carbanions is not yet solved. 

The ab initio calculations of Wolfe, ct 01.’ on THY 
SH, -CH&O-H, -CH&O-C&, -CHm have 
shown that the preferred co@uration of the carbanion 
is a pyramidal one in all cases, with the most stable 
orientation corresponding to the maximum of gauche 
interactions between lone pairs and polar bonds. In a 
recent study of -CHSH and -CH#CH,. Lehn and 
Wipff reached the same conclusion.’ 

As many experimental results, especially with sulfox- 
ides are not easily rationahzed by this hypothesis, it has 
been pointed out that the structure of the carbankns 
may depend on their interaction with the solvent and the 
cation. This is specially true for sulfoxides and sulfones 
where the calculated energy diierences between the 
pyramidal and planar configuations are small, cu. 2- 
3 kcal (for the suhide, Lehn and Wipff found a higher 
diflerence, &9 kc@. It is clear that experimental struc- 
tural information is of the greatest interest. A few 
isolated NMR data have aheady been published? but the 
need for a more systematic study still remains. In a 
pribminary note, we have given some “C NMR results 
concerning a few a lithiosuIfoxides and suIfoues4 in 
THF. In this paper we present a complete “C NMR 
study which was carrkd out on a singk family of 
compounds, derived from phenyhnethylsubRk. We have 
ftrst investigated the inthrence of the oxidation state at 
sulfur (suJRde, sulfoxide, stdfone, stdfoximinc) on the 
structure of the corresponding carbankns and for each 
of them, the variations brought by a change of cation and 
solvent or the nse of cryptand. 

In a second part, we have tried, by a low temperature 
study on “C enriched compounds, to get some in- 
formation about the nature of the associations in solution 
(aggregates, .dvates, . ..I. 

*We discuss only representative exunpks: a compktc review 
ofalltbcdUakbcyondourpuQosc. 

m enolate~ will not be considered here. 

“C NMR has already been largely used for studying 
the structure of carb&ons in several series, alkyl 
lithium,’ arylmethykfkali met&P enoktes.7 YlidsF al- 
though neutral, are also included in this discussion. 

Of course, the interpretations are not always straight- 
forward since the rationalization of coupling constants 
and chemical shift vahks of charged species raises many 
probkms. However, from the existing experimental data 
some empirical conclusions can be drawn. If the discus- 
sion of small variations must be considered with suspi- 
cion, the qualitative interpretation of large effects is 
possible. 

Before discussing our own results, we wiII anaIyse 
briefly the existing data we are using in the discussion 
and try to evahtate the type of approximations which are 
made.t 

If we consider only the “c&anions” formed from an 
sp3 carbon, we can distinguish three types of 
compounds:~ 

(a) the alkyllithiums where the carbon remains 
pyramidal, tb) the aryklkyllithium, where a rehybridixa- 
tion of the carbon is taking place, with a p.p conjugation 
and (c) the heteroatoms (P. As, S) stabilized carbankns. 
where the mechanism of charge stalihzation is still under 
discussion. 

I lXsctfssio~~ of 'JI~_~ ofrhrinionic carbon 
The most generally used expression of ‘JIG=~, in the 

molecular orbital formalism, is given in eqn (1): 

p’qs~. assimiited to the 0 bond order between the 9 
orbit& or C and H depends on the hybridixation state of 
the carbon. It inaeases with the s character of this 
carbon. ti2sw2, correlated with the spin density in the s 
orbiis of both nuclei decreases when the charge is 
&eased. AE, the mean excitation energy of the mok- 
cuk, is often di&uIt to evaluate. 

(a) MethyIIithium which was extensively studied by 
W~aaL~kapeexunpkottbe~tgroup.Its 
coupling constant is much smalkr than that of methane 
(A’Jo_w = -27 Hz). This is attributed mainly to the 
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charge effcctt The AE variation is generally negkcted. 
This seems justitied since there is a rough correlation in 
substituted methanes. including MeLi, between ‘JCH 
and the substituent electronegativity? which means that 
the variation of AE is either small or directly related to 
the electronegativity. 

(b) A representative of the second group is diphenyl 
methyllithium the met&ted carbon of which must be 
very close to sp’. In this case, ‘JC_” is increased of 
+ I5 Hz.’ This is largely due to the rehybridization of 
the carbon (increased s character in the C-H bond) and 
to a decrease of AE due to the p.p conjugation. The 
charge effect is more complex to discuss.‘* If the charge 
is mainly concentrated in a p orbital, with a nodal phone 
at the nuckus. it should not affect the term sezsn2. but it 
contriiutes together with the rehybridirabon to the 
variation of AE.$ 

(cl The only available experimental data concerning 
the third group concern the ylids of phosphorous and 
arsenic. For the P ylids, a high increase of.,‘Jc_” is 
observed. In (CH&P=CIi~, ‘JCH = I50 Hz (AJ = + 22 Hz 
with respect to the ylid methyk group. or + I6 Hz with 
respect to the starting phosphonium salt).“’ An sp’ 
hybridization of the ylidic carbon has been deduced from 
this value.0 resting on the assumption that the hybrUza- 
tion state remains in this case too, the dominant 
parameterf The validity of this con&ion is strongly 
supported by the X-ray analysis of several ylids showing 
a planar carbon.” 

The lithium adduct obtained by addition of LiCl to 
Me9 =CH2 shows a smaller coupling constant 
(133 Hz),~ reasonably attributed to an increased sp3 
character. Likewise, in the complex 
(C&Il’hPCH~Ni(CO)~. whose X-ray structure indiites a 
distorted tetrahedral arrangement about the complexed 
ylid carbon, J is only I23 Hz.” 

tin ethyllithium” and cycbhexyllithium.” the mctalated 
carbon has been shown to be pyramiad in t., crystal. The 
bypoksis of an increased s character in the C-U bond alfowf~ 
a better overlap io the tetmmer. contributing to the decrease of J 
has bee0 proposed.‘J l-be x-my structurr of E&i giver 

//w -C--U angles of IO5 and 1 OF. but as the accuracy is unhnown. it 
L ‘H 
is diOlcult to evaluate the importance of this hybridiion 
Cltihnge. 

fi diiculty of interpreting small variations is illustrated by 
tk discussion of the solvent effect on tk spectrum of &X&i. 
‘Jc_,, decreases when the polarity of the sdvent decre~ses.~ 
This has been attributed to a hiir sp’ character.LL to an 
increase of AE.” or to a gater charge concentration on the 
carbon when the interaction with the cation is stronger.” The last 
two hypotheses are certainly not independent since AE is 
~uencedbythcchugerrpor(ition.Thryaremorelfhelythattba 
tirst one since the same solvent effect was also noticed with 
&CHLi(Nti~ where the carboo must nmain nearly s+‘O’ in all 
co&ions. However, the qualitative conclusion that tk kease 
of J is related to the increase of the sp’ character of the 
metalated carbon seems quite safe. 

iA simultaeous increase of $4 is ~bserved.~* 
(ItirnrroruMctourunc~tbcchupceff~tiranrL~itic 

conceotrated in a p orbital but the varktion of AE is very diicult 
topredict. 

Qi~rfPia.tbcAE~~i~.i~~b~~gk~t~d. 
tm raclioo of MeLi 00 &s-CH,qives b&es d’s expected’ 

u lithiosuW co. 10% of tbc aroma& w metalation product” 
tlhii proportion - slowly with time). l)rde two species 
donotiotaronvert~tbeNMRtimcsakmdtbctrworpectn 
can be observed separately. 

In the arsenic ylids, J decreases slightly: AI = - 5 Hz in 
&As&H1 or -3 Hz in (CH&A.MH2 (with respect to 
internal Mel. This has been interpreted on the above 
results basis, by a much hi&r sp3 character of the 
anionic carbon.” In this case, no X-ray data are avail- 
abk. 

2. Dcscvssion of the chemical shift of the anionic c&on 
It is well known that ‘C chemical shifts have a very 

compkx origin and the discussion has to be bere still 
more careful and qualitative. 

‘Ihe main contribution to the chemical shift value is 
the -tic term which depends on the charge at 
the nuckus. the excitation energy and the P bond order 
with the neighbouring atoms.” 

In MeLi”*’ the carbon is shielded of 13ppm with 
respect to CH, This is due to the charge effect, the u 
bond order being xero.) 

In &CHli,” the strong deshklding of the metalated 
carbon ( t 34.4 ppm) is due to the u bonding with the 
aromatic ring and to the decrease of AE. The charge 
effect producing a shielding competes with the otlkr two 
parameters. 

In tbe P ylids, the ylidic carbon is shielded.‘ Interes- 
tingly, the shiilding of this carbon is quite similar in As 
ylii’J although the correspondii ‘Jlkcw is very 
dierent. This suggests that contrary to the case of a p-p 
can&don. the chemical shift is rather insensitive to 
the hybdization state. It has to be noted that tbe 
theoretical expression of the paromaomtic term, 0.” 
has been established for mokcules involving p-p over- 
lap. It is not necessary valid for these ylids where the 
nkchaitism of charge stabilixation is not ckar. 

The charge effect would ‘be iesponsi%k for the obser- 
ved shklding and indeed, it has been concluded.~ that 
the charge was concentrated on the C atom. 

This discussion can be summarixed by the following 
qualitative conclusions useful for the interpretation of 
our results: wbCn a a&anion is formed from an sp’ 
carbon, an increase of J is necessarily related to a 
rehybridization of this carbon and a decrease of J implies a 
chnrgc iocrcasc. 

The clmrgc inctzase produces a shkldii of the 
anionic carbon. The chemical shift may be insensitive to 
the hybridization state if the carbanion is not stab&d 
by p-p conjugation. 

It was necessary, for this study, to prepare solutions of 
“carbankns” free, as far as possibk. of external salts. 
We. have observed that the coupling constants are not 
a&ted by the presence of salts, but the chemical shifts 
may be slightly moditkd. Ditferences of ce 1 ppm have 
been found at 30” for #&CHLi. For the second part of 
thisworh (aide infm) the control of the salt content was 
of course crucial. 

The lithium derivatives are prepared either with 
methyllithhrmtt or with pbenyllithium. Metbyllithium, 
obtained according to WaaM6 by methyl.i&k-butyl- 
lithium exchange in hexane is supposed to contain less 
than 10% salt. 

However, we observed tImt depending on the butyl- 
lithium batch, it may contain more important amounts. 
So it is better to use phenyllitbium prepared by cleavage 
of diphenyl mercury by lithium metal in ether,” which 
contains, as we have check&l, less than 8% of lithium 
salt (LiOH and LiOEt). 
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The potahm derivatives of the suIfone and s&oxide ’ obmval: +B Hz in +CHliSOCH,,’ +23 Hz in #W- 
CHUCFLP These carbions are probably mon planar have lien synthesii with KH. l%e subdc does not 

react with KH and trimethylsilyl methyl potassium’9 has 
bcenustdasaba8e.t 

due to the add&ml effect of k phenyi wp ‘m the 
Iirst one or to the flattening effect of tbc metbyl (to 
relensc the stedk interactions) ia tbe IlecoDd one. 

I. lnpvmce of the oxidation sme of svlphrr on the 
structan of the corbonions 

‘I-be experimeotal results are 8iven io Tabk 1. If we 
sekct in this t&k an homogeneous series of data 
concerning the lithium salts in THF/C.& the influence 
of the oxidath state of sulpbur on the structure of the 
carbanions can be examined. 

Two important features are appearing, namely a oery 
loge oaricltion of the coupling constants and a 
mnahble wnshncy of he chemical shifts, tbe 
metalated carbon being always shielded of co. 10ppm. 

ZR the a lit/do sid#de an important decr&?ase of ‘JCH 
(- 18Hz) is found as in MeLi. This allows the 
conclusion hat tbe carhnion is mainly sp3 hybridized. 
the charge effect beii responsibk for thi!3 decRase.# 

On the other band, in he a lithio sUrfoxide a large 
incraacc of ‘Jc_,, (+16S Hz) is observed, similar to that 
found in &CHLi ( + IS Hz)& or MeJ’-CH~ (+ 22 Hz).~ 
l%ismulnstbattllecarboahasabighsp’character.The 
carboo is probably not completely planar since in other a 
litbio sulfoxides, higher values of A’J,M have been 

tIatbbC.sSC.~~0ftbeK0lMliC~b~O 
0tueNed. 

#Fao-lithiodithiuw.wefolllldrl~arbJof-I5HLfn 
~CHIBCH,. AJ-+6Hz. instead of +2OHz in 
+CHLiSOCH,.m This is plob8bly tbc result of o compctith 
between rhc 1ulMc and p4enYlgroupl iaducialg mpcctivcly a 
pynmidal lad planar con6g0atioa. 

The a lithiosdfone and a lithiosdfoXitnirv both Show 
a very similar pattern, in&media& as far as the Al 
values are concenn!d, between tbe sunlde and sulfoxide. 
Tllis probably retkcts an hybrid&b state iatermediate 
between sp’ and sp’. 

In spite of its very d&rent hytkkation state. tbc 
anionic carbon in all cases, is highly shielded. The situa- 
tion is quite analogous to the one discussed above for 
phosphorous and arsenic ylids. This strengthens very 
wnvincingly tbe hypothesis according to which the 
chemical shift does not depead on tbc bybridiin state 
when there is 00 p.p. conjugation. whatever the charge 
stab&&n mechaoism is. The shielding with respect to 
start@ material may be attributed to a charge wncen- 
tration on’tbe metalated carbon. 

Hence, it appears that the agreement between the 
experimental conclusions and tbc a6 initio cakulations. 
wbik adequate for the sulfide;2 is not g00d for tbe 
sulfoxide, the sulfone representing an intezmedii situ- 
ation.’ 

We have seen that contrary to the sul6de case, where 
tbe CDfXgy dihence between the pyMlidal and planar 
forms of the c&anion is quite high, tbe two forms are 
eaerpetically less separotad for the sulfoxide and the 
sulfoae. The interactions with the cation and the solvent 
may be responsible for the observed dhgrcement. 

Tbe influence of these interacthas on the structure 
and reactivity of several familks of carbanhs is a well 
documented topic.“*“” But the data are compktely 

!hivent (b) 

TducnC 
"-, ti' THF 

TCC) %*a AJ a 

II8 -20 4.5 
3Qc I20 -I8 4 

I22 - I6 4.4 
WC I25 -13 7 

Ad 

- 10.9 
- II.9 
-11.9 
- 8.4 

4-$H2 

0 

TOlWlU I53 + I4 33.2 - 12.2 
Li’ THF 3QC 155.5 +I65 33.5 -11.9 
(0 THFIHMPP 155.5 + 16.5 38.15 - 7.25 

THFlCrown 124 I55 tl6 34 - II.4 

3OT I57 +I8 -9 
-6m I46 t7 - 2.4 

Li’ Tdlwac 
k) THF 

THF/HMPA’#’ 

I32 -6 35.4 
3oT I39 0 35.4 1; 

I40 +I 35.9 - 8.5 

144 t5 35.9 - 8.5 
3m I49 t10 37 - 7.4 
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lacking,for the sulfur-stabilized anions we are discussing 
here. Independently of the problem of theorical cal- 
culations, it was interesting to investigate this point. 

Inl&rcncr of the associated cation and of the solvent 

The lithium salts were studied in solvents of increasing 
polarity: CJI,CH,; THF-C&; THF-GD&MPA and 
the potassium salts in THF-CLIL The influence of added 
cryptand [2.2.2] to the latter was also examined. The 
results are given in Table I. 

Wii the sulfide, the variations of L are small, the 
extreme values, between the Li’ salt in tolucne and the 
K’ salt in THF, diiering only of 7 Hz. 

With the sulfone. the trend is the same, but the vatia- 
tion is more pronounced, t& extreme values under the 
above set of conditions reaching 12Hx. When cryptand 
i2.2.21 is added to the K’ salt, ‘Jc_,, is further increased 
of 5 Hzt 

With the sulfoxide. the situation is quite ditferent. The 
infhrence of a change of solvent and cation is very weak, 
only 4 Hz between the Li’ salt in toluene and the K’ salt 
in THF. But when cryptand [2.2.2] is added to the K’ 
salt, a large decrease of J is 0bserved.t 

Hence, the wkation of ‘JCn pmduced by the cryptation 

of the cation is in opposite directions for the sulfoxide and 

the su1fone.S 

It has to be pointed out that the Ab value vary only 
weakly through the whok set of conditions. 

We propose the following interpretation. The varia- 
tions of ‘Jc_,, brought by modifkation of the anion- 
cation interaction may be due either to an hybridization 
change or to a charge variation. We think that the first 
factor is the predominant one. If the charge was the 
determining parameter, it would be difllcult to explain 
why in the crypt&d specks, ‘Jc_” varies in opposite 
dictions for the sulfoxide and the sulfone. Moreover, if 
we assume that the chemical shift of th metalated 
carbon is charge-sensitive, the relative constancy of the 
A8 values, reveals small charge variations.x 

On the other hand, the hypothesis of an hybridization 
change is quite consistent. The increase of J. for the 
sulfide and the sulfone, when the solvent polarity in- 
creases or when Li’ is replaced by K’. that is when the 
anioncation interaction becomes looser,7 may be due 
to a flattening of the anionic carbon (increased s charac- 
ter in the CH bond). In the sulfide, it remains strongly 
pyramidal (high negative AJ values). In the sulfone, the 

tin the preseoce of cryptand. a siagk signal is observed for tbc 
metahted carbon. as well for #KXH,K as for &3OEBK. We 
do not know if it reprcseots a’single &ptated ;peciss 0; a fast 
equiliium. with an unknown constant. between the cryptated 
and non-cryptatod species. Hence. the observed b’Jc_~ V&IS 
are minimal values. 

Sit was not possible to record the spectrum of +5CHlK in the 
presence of cryptand [2.2.2]. The cryptated salt is a very reactive 
species which cleaves instantaneously the tetrabydrofuranm. to 
give the starting sulllde. 

4The -test variation is fouod in the cryptated 0 potassiu 
sulfoxide. However, it is oat tbc shielding expected for a charge 
increase. but a deshilding. We do not attempt to interpret it. 

1Iotbeabsenceofdataootbenatureofioopairsinthistype 
of compouods. it was diMcult to predict how tbc iotenction 
varies by changing Li’ for K’. Tbc. fact that J iocreases. as in 
polar solvents, shows that it is indeed looser. 

lFor tk sulfone. the aromatic carboos have oot been studied. 
Because of the insolubility of tbc salts only the metalatcd carbon 
bas been observed on “C enriched samples. 

high positive AJ value in the crypated specks (+I0 Hz) 
must be due to a rehydridization, with a high sp’ characmr. 

In the sulfoxide, the anionic carbon is nearly planar 
whatever the solvent and the cation are. The impMtant 
tlnding that J decreases in the cryptated potassium salt 
that is, that it becomes much more pyramidal, indicates 
that the planar configuration is stabilized by the inter- 
action with the cation. It is reasonable to assume a 
chelated structure (Fii 1) which is go&Me because of 
the high charge density beared by the oxygen.- This 
internal &elate must be very strong even with K’. It is 
not destroyed by a polar solvent like HMPA or a crown 
ether, as shown by the constancy of ‘Jca values. Only a 
very powerful chelating agent such as a cryptand is able 
to disrupt it. 

If the planar conllguration of the anionic carbon in Q 
metalated sulfoxides is mainly induced by their chelated 
structure, the diierence with Q metalated sulfones is not 
unexpected: the GO bond in sulfones being much kss 
g&r.- such a chelation is not pos&k or much 
weaker. 

It is interesting to point out that according to the AJ 
values, the geometry of the c&anions in the crypt&d 
specks, which may be considered as a good ap- 
proximation for the free ions, is quite similar for the 
sulfoxide and the sulfone, probably intermediate be- 
tween sp’ and sp’. 

It has also to be noticed that on all the spectra 
descni in Tabk I. no appreciabk charge dekcalixa- 
tion in the aromatic ring has been observed (estimated 
from the para carbon shielding)C 

II. Nature of the specks in solution 

It is well known’- that in solution alkyllithium 
forms stable aggregates, with a high covaknt character. 
Thesehavebeenstudiedbyseveraltechn$ues,jncluding 
NMR. For instance, the low temperature Li“ spectrum 
of a mixture ‘2MeLi and “MeLi demonstrated, through 
the C-Li coupling pattern. its tetrameric structure, and 
the slow exchange with external lithium salts or another 
aIkyllithium. with formation of mixed aggregates have 
been observed. The “C-‘Li coupling has also been 
detected on the “C spectrum of tBuLi.= In a recent 
very thorough ‘H NMR study of racemic 2-methylbutyl- 
IithiumP the rate of interaggregate exchange of RLi 
moitks could be calculated, by line-shape analysis. On 
the other hand, more ionic compounds like benxylic or 
allylic lithium compounds exist as solvated ion pairs and 
no C-Ii couplings have been detected by NMR.- 

Nothing is known concerning the heteroatom stabdid 

Rt 1. 





stcrcochemistry of the reactions in which: these itttcr- 
mcdiis are involved. 

-AL 

NMR spectra wew recoded on a Varian Cm-20 spec- 
tmmetcr. Gk were pcrformcd on a Girdel Moo instrument. 

Reagenfs. HelMe was dried over Na. The otkr solvents were 
distilkd over sodium benzapbettone ketyl, just before use. MeLi 
was obtained from BuLi and MeL” +Li was prepared” by reaction 
of Li metal on &Hg in etkr. 

Three titrationa have been used. The orga&thittm was 
determined by tittation with s-BuOH in the presence of o- 
phenantrolioe:” The total alkalinity by acidime.try and the total 
amount of Li by flame spectrophotometry (UNICAM SP9OA). 

Pmpamtion of Ihe lirhio derivation. They were geaentad in 
the NMR tube stopped with a rubber septum. IQ' Mok of 
starting compound dissolved io Wpl THF was iotroduced 
throuah a svrinae under Araon. at -78”. I.1 eq. of a THF soln of 
MeLi”or 4ii im then addid. Then, the tern; was slowly raked 
to room temp. Wii MeLi the reaction was followed by CK 
evolution. 

Tk soln wBs then either concenttated under vacuum or diluted 
with THF (dcpendiog on the titre of the base soln) to an ap- 
proximate volume of 750 ~1. Then. WI pl benzene was added. 

Ptepamlion of the pobassio detiva~ivcs 
WUh KH. co. l.Sq of an bomoganixed 50% suspension of 

oily KH was introduced under argon in a ccotri6uge tube atxJ 
washed 3 times with 2.5 ml hexane. I eq. of sdfoxide or stdfone 
diaaovkd io 750~1 THF was then added. Wii the wlfone. the 
reaction was rapid at room temp. With the sulfoxkk. it Was 
necessary to warm (4045’) for I hr (tbc reaction um followed by 
NMR). With the sulfide. no trace of c&anion was detected after 
48 br at 45’. 

Tk sdn was centrifuged and the supenuturt liquid was 
transfered by means of a syringe to the NMR tube. 

willr Me&CH2K. ea. I.2 eq. of Mc&CHrHflHISiMe, 
prepa&” from Me#iiH&Il (Fit&a), was introduced under 
argon to a centrif~ tube contain@ co. Xttw Y previously 
waded 3 tinw with 25ml kxane. ‘I& tubt was sbakn 
vigorously with a Wortex until a black amalpm was obtained. 
Tftis amalgam wu waded with kxane. Tk was- solvent was 
checked by vpc (l/Ein.%5ft. 10% SE-Xl on EO/loOMerb 
Chromosoh WHMDS column at 8Q) until all tk kxane rdubk 
(Me&-CH&Hg bad teacted. The nat sttt6de was tkn added awl 
tk tuk stirred again, until a dry powder was obtained. 750 ~1 of 
THFwssintroduccdat-~.Aftawum~rtroomtcmp.tbetubc 
was centrifuged and the soln intmduced in the NMR tuk. 

Quenching with methyl iodide. After the spectra had been 
recbrded. tk tube content was alkykttd with Me& The reco- 
ve.red product (&90% yicki) was analyzed by NMR showing 
quaotitatiie methylation. 

With tbe sullide, a mixture of pheoykthyl adfoxidc with 

variabk amounts of o-methylpknyl methyl rul6de was formed. 
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