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-The q etalation of ally1 benxyl thioether involves the benxylic or the rdlylic hydrogens. The benxylic 
u&anion undergo a rapid[2,3] sigmatropic shift whereas the allylii carbanion gives rise to various rearran@- 
ments. among them &tion of the allylic unit lo the porn position with allylic inversion. The temperature 
dependence of the ratio of products arisb from the benfylic c&anion vs tbose from the allylic c&anion shows 
that the aUylic+beoxylic carbark transformaWn occurs only u&r special conditions: (a) 
with slow add&ion of the base; @) with thioether in excess relative to the base, and (c) on raising 
the temperature of the reaction medium from -f8” to - 15”. In the last instance, the proton traosfer is 
intramolecular as shown with labeled t&ethers. The extent of the different reanangements depends on the 
temperature and solvent. A choke of mechanism cannot be made at this time for the para migration 5-A. A 
lea* group effect on the reaction regioselectivity of the carba&n from ally1 methyl t&ether with benxyl halides 
has been r&iced. The pram of dianxyl indicates that, in addition to !&2 reactions, some electron transfer 
process is occurring. 

Carbanions derived from benzyiallyl ethers and thio- 
ethers undergo diRerent memcnts depending on 
the position of metalation. If the benzylic position is 
metalated, [2,3] and [l, 21 sigmatropic shifts of the ally1 
group are observed. I3 However, if the allylic position is 
involved, [1,2] and [Z 31 shifts and more complicated 
processes are detected. For instance, the ally1 (a-phenyl 
ethyl) ether 1 8ives, after reaction with methyllithium, 
the three carbbn& 2,3 and 4.” similarly, we previously 
descrii the reactions of ally1 benzyl thioether and of 
benzyl y,ydimethyl ally1 &ether 31.’ 

For the benzyl y,ydimethyl ally1 thioether, the 
product of sigmatropic shift of the benzylic carbanion 
was obtained in high yield. Metalation at both the ben- 
zylic and allylic positions in ally1 benzyl tbioetber S was 
observed. The benzylic carbanion 13 rapidly undergoes a 
[2,3] sigmatropic shift, whereas the allylic carbanion 14 
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reasonably stable at -78“, undergoes several rearrange- 
ments at higher temperatures leading to products 9a, 1Oe 
and 11.’ The change in the ratio of the products derived 
from allylic vs lxnzylic metalation with temperature was 
intriguing. The migration of the allylic unit with allylic 
inversion to the porn position was felt to he worthy of 
the further investigation reported here. Minor products 
were isolated and their structure established. 

The structures of products 6, 7, 8 and 11 were ascer- 
tained by NMR. 

The vinylic thioethers 9a, 1Oa and 16 were prepared 
according to the following reaction scheme.* The E 
isomers 9s and 1On were obtained in 35% and 27% yield, 
respectively, and the 2 isomers 9b and lob in 25% and 
27% yield. The stereochemistry was established by 
NMR, the coupling constant of the vinylic protons being 
15 Hz for 9a and 10s and 9 Hz for isomers 9b and ldb. 
Compounds k and 1On were identical with the cor- 
responding rearrangement products. The Z isomer 9b is 
not present in detectable amount among the rearrange- 
ment products. However, the Z isomer 1Ob was identical 
with one of the minor products. It thus appears that 
migration to the para-position gives only the E isomer. 

The structure of another minor product was suggested 
to be 12. Product 12 was prepared by reaction of the ally1 
methyl thioetber anion with benzyl halides. With benzyl 
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Table 1. 

chloride, authentic a-alkyhrted product 12, identical with 
the minor rearrangement product, was obtained. The two 
bibtnxylic products 15 and 16 were also produced. If 
benxyl bromide was used, however, a and y alkylated 
products as well as bibenzyl IS were isolated. This effect 
of the leaving group on the reaction r&selectivity has 
been previously noticed? The presence of benxyhc 
coupling products in the case of the chloride suggests the 
occurrence of a reaction pathway other than a simple 
!I,.,2 reaction of the carbanion with the halide. 

The structure of the reaction products being tirmly 
established, two puzzling observations remained. Firstly, 
the ratio of the products arising from the allylic car- 
banion to those from the benxylic carbanion changed 
with the reaction conditions. The ratio of benxylic/aIlylic 
product (S//7 and 81 or 6/b, leS, 11.12 and lobI was l/3 
at -78” and 3/l at the other temperatures (-40’; -1s”; 
-78” (0.5 hr) - IS’). Is there a prototropic shift which 
equilibrates both anions? 

Secondly, the migration of an allylic moiety to the 
pm position of a benzene ring has been reported to 
occur in low yields in some other reactions6 However, it 
should be noticed that in the migration discussed here 
the anionic allylic unit is the migrating fragment. whereas 
in the cited example6 the migration occurs to the porn 
position of a benxylic anion. 

In order to gain some insight on these two points, we 
studied the reaction as a function of the temperature and 
of the reaction medium, as well as by isotopic labeling 
techniques. 

In first place, we established that the ratio benxylic/aL 
lylic products dii not depend on the time the carbanion 
was left at -78”. If methyl iodide was added 5 min or 1 hr 
after butyllithium, the ratio 6@ and 81 remained the 
same. Thus the allylic carbanion was not transformed 
into the benxylic carbanion which undergoes a rapid 
[2,3] sigmatropic shift. However, it was found that if a 
stoichiometric quantity of butyllithium was added over a 
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period of 2 hr. or if half of the stoichiometric amount of 
base was rapidly added, only one reaction product 6 was 
isolated in addition to starting material. These experi- 
ments show that intramolecular proton shift is quite slow 
at -78” (reaction I), but that intermolecular proton shift 
may occur under certain reaction conditionst (reaction 
2). 

tlsomerisation of ally1 methyl phenylxmii to methyl pknyl 
propenyl am& ocamed wkn the base ~8.9 added slowly. If the 
base was added rapidly, the allylic c&anion was produced.‘” 
An intRmokcti 1,4 proton transfer has been observed for the 
Ulexenyl anion.” 

lEllUVd3&No.%J 

R OH . . -. 

x 
Ph Ph 

(6) 

For a better understanding of the reactions occurring 
at higher temperature, we prepared the deuterium 
Welled (l,l-‘Hz benzyl) ally1 thioether 17 and studied its 
behaviour under different reaction conditions. 

When metalated and treated at -78” with methyl 
iodide, the products 18, 19 and 26 were obtained in a 
ratio different from that observed with 5+6, 7 and 8. 
Product 18, originating from the benzylic carbanions, 
was obtained in a yield of 5% and was monodeuterated. 
This con6rms the absence of intra and intermolecular 
hydrogen migration at -78” when a 1.1 equivalent of 
n-butyllithium is added rapidly. The C-methylated 
products 19 and 26 were dideuterated. The primary iso- 
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Reaction 1 PhCH&-Cti-CH-CHn - Ph~HS-CHT‘H=CHr-- 
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~crion 2 PhCH&-CHAX-CHz + PhCHsS-CHAH=CHe- Ph~HS-CHrCtt--CHa 

14 5 13 

+ PhCH&CHCH-CHn 

S 

PhC&SCHI-CH==CHn- PhCD(SC&)--CHrCH= CHs + PhC&SCH(CHs)CH==G+a 

5% 92% 

17 18 19 

+ PhC[XSCH=CH--CHCH, 

tope effect for removal of the benzytic proton is about 
S,S. This isotope effect is hiier than those found (k& 
2.5) for the proton removal from benxyl methyl suifoxide 
with methyl lithium at -600’ or from dithiane with 
a-butyllithium at -2tP.’ The pKa of benxyl phenyl thio- 
ether has been reported to be 3Og and that of 13 
dithiane 31.2.” Sic the pKa vahtes are very close, the 
proton removal shows an appreciable isotope effect. 

If the complete reaction scheme was carried out at 
-19, the following distribution of products with the 
indicated deuterium content (Table 2) was observed. The 
amount of dideuterated species in I8 is in the experi- 
mental error range. When the metalation was done at 
-78” and the reaction medium then brought to -15”. the 
results indicated in Table 2 were obtained. In this case, 

3% 

28 

the content of dideuterated species in product I8 was 
experimentally &n&ant. Under these latter reaction 
conditions, the ratio of products originating from the 
unlabeled benzytic vs allylic carbanion was 3/l, whereas 
the ratio obtained with dideuterated thioether 17 was 
l/‘IO. This shows that int~rnol~~~ proton transfer 
occurs to some extent. In the case of dideuterated thio- 
ether 17, proton transfer gives dideuterated migration 
product 1% and decreases, due to the primary isotope 
effect, the rate of proton migration relative to the rates of 
rearran8ement. 

Quite clearly, when the metalation was carried out at 
-15”, the rearrangements were faster than the proton 
shift. Thus the diierence in product ratios due to ben- 
zylic vs aliylic anions observed at -78” (l/3) and at -15’ 

PhCDz!XH&H==CHa + PhCD(SCH,)CHz-CH=CH~ + 

17 13 21 

HtSCHL)CCCCH, 

+ + PhC&CH(!3CHs)CH==CH, + t’tiCIXCMCt=CHSCH3 

22, 23 24 E + Z 
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(a) metalation, rearrangement and reaction with methyl iodide 

porfomed at -1S'C 

(bf addition of butyllithium at -78*C, temperature increased 

to -15*C, methyl iodide added at -15*C. 

(311) is attribuable to the change in kinetic acidity of tbe The isotope effect observed with benzyldideuterated 
benzylic vs allylic protons with temperature changes and 
not to the occurrence of a proton shift. 

thioether 17 favors the formation of the allylic carbanion, 
which is adv~~~us for this study. Some results on 

In order to improve the yield of product 9s resulting this system are presented in Table 4. The pm migration 
from migration to the pm position, we examined the 
effect of variations in the reaction medium and tem- 

is favored by temperatures higher than -40” and by 
solvating media. 

perature. The results are presented in Table 3. 

c 

In order to explore the generality of the migration to 

Table 3. 

qa) p Lb’ $4&b) 1Oab) gb’ - Jp 10bb) - 

-78*C 236 
TEF/TMEDA 

-78.C and.-15% 65t 

TBT/THEM 

-1s.c 658 
THFffMEDA 

-78% 

TEF/TX?iDA 55% 
EUPT 

-78*c and-15% 

TliF/TNEDA 6211 

EnPT 

-15*c 

TliF/‘lWEM 731; 

IimT 

98.7 

55 

1.3 - - 

- 81 15 

- 69.5 X4 

1 21 21 

- 59 40.5 

- 81.5 18 

1.5 1.5 

11 2.5 2.5 

0.5 0.5 

0.5 

0.5 - - 

a) 

bl 

These yields are calculated with respect to the total anwont 

of ally1 bentyl thioether 2. 

Thcrae products axise from the allylic carbanion of thioether 2, 

after alkylation with methyl iodide. The numbars given arc 

yields calculated with respect only to the allylic carbanfon. 
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Table 4. 

10a) Eb) b) - 22 gb) z(E~) zb) zb) 2~~) 

--M9C 5% 96.5 3.5 _ - _ - - 

THF/TMEDA 

-70-C and -15OC , 69 _ 15.5 1 22 - 1 
THF/TMEDA 

-15-c 29* - 66.5 0.5 26.5 5 0.5 
THFplT4EDA 

-15.C 

THF/TEIEDA 21b - 88.5 - 10.5 0.5 - 
MPT 

a) The yields are calculated with respect to the total amount 

of allyl(l,l-2 Ii2)benzyl thioether 17. 

b) These products arise from the allylic carbanion of thioether u, 

after alkylation with methyl iodide. The numbers given are 

yields calculated with respect only to the allylic carbanion. 

the pam position, we studied the behaviour of thimther 
25, in which the metalation should be more regioselective 
than in ally1 benxyl thioether 5. The H atom on the 
tertiary carbon (I to the aromatic ring should be less 
acidic than the allylic hydrogens. Indeed, at -78”, the 
carbanion was stable in tetrahydrofuran and yielded 
products corresponding to methylation of the allylic 
carbanion in a yield of 96%. of which 92% was the 
product alkylated in the a position and the remaining 4% 
in the Y position. 

The results of studies at higher temperatures and with 
different media are summa&d in Table 5. The strut- 
trues of products 22 and 29 were ascertained by syn- 
thesis. 

The highest yield of pam rearranged product 30 was 
30%. Some of the results obtained here contradict those 
obtained with ally1 benxyl thioether 5. For instance, the 
amount of the pam rearranged product with respect only 

to the allylic carbanion @I and 30, respectively) is al- 
ways greater for thicether 5 than for thioether 2!$ 
whereas the percentage of thioether resulting from a 
Stevens type rearrangement (12 and 28, respectively) is 
less important for 5 than for 25. Moreover, no orfho 
migration product was found among the reaction 
products of thioether 25. 

Due to the multiplicity of reaction products, we did not 
carry out further mechanistic studies of these rear- 
rangements. 

The rearrangement of the benxylic carbanion from 
ally1 benzyl thioether is a classical (2.31 sigmatropic 
shift, of which numerous examples have been described 
both for carbanions and for ylides.‘l*” This sigmatropic 
shift could be concerted. 

The migration of the allylic carbanion to the ortho 
position is an example of a [2,3] sigmatropic shift, of 
which several examples are also known.‘b*‘z’2 

Table 5. 

HNPT 



&arrangements of the carbanions derived from ally1 bcnzyi thiocthcr 

35 23 29 E + Z 

13 

FH&H-CH-SCH, 

29E+Z 

14 

Allylic u&anion 14 may also undergo dissociation to a 
free radical and a radical anion, a mechanism proposed 
for the transposition of some ylides and carbanions.6.” 
In view of the stereochemistry of the double bond in 1Oa 
and Mb, the radical anion undergoes equilibration, or the 
carbanion exists as E and 2 isomers. 

For the pm rn~~n several expirations can be 
propased: 

(a) A [4,5] sigmatropic shift. This would explain why 
only tbe E product 913 was isolated. Some examples of 
such migrations have been &scribed for ylies (Fi. 
~3)_4.11.13 

(b) Another possibility is the occurrence of two suc- 

cessive migrations, a [2,3] followed by a [3,3] sig- 
matropic shift. However, it is unliiely that the [3,3] 
sigmatropic shift is more rapid than the proton shift. Not 
much energy should be 3ained startin from allylie 
thiolate and endii with a vinylic thiolate. There seems 
to be very littk delocalisation of the charge at the sulfur 
into the doubk bond. Moreover, from consideration of 
molecular models, it is not quite clear why only the E 
product 9a would be obtained. 

(c) The third ~ssibility is the dissociative mechanism. 
But this does not at first explain why only the E product 
is obtained. As required by the isolation of E and 2 
isomers IUa and Mb, the E and 2 c&anion precursors 
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Ph 
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t’i~~~* Ph 

e 

(5.13) 

most exist ia solotion. Alternatively, an intermediate 
whose i~~~~a is quite fast with respect to the 
0th reactions may intervene in tbe reaction leadii to 9 
and 10. The ocmrreace of this dissociative mechanism 
CanbeteAed. 

The reaction of benzopbellone dii with alkyl 
iodides iovolves some electron transferP In the reaction 
of the dianion of ally1 tltioP with some halogenides, an 
ekctron transfer pathway is detected by the formation of 
b&en@ Qkble 6).t However no prodoct substituted in 
tbepumpositionwasdetected.Thustheporumi&on 
discussed above does not iavolve free radiis as inte-r- 
IAiates, or ditkerlt free radic& are formed which 
then evdve in d&rent modes. 

In conchl!dous, tbe Earmngements of tbe Cxhnh.? 
derived from a&l benzyl t&ether raise several qucs- 

Tab 6. -7 
X lob 10a -- 22 rs r6 

BI 30% 1% 18\ 181 - 

Cl 500 4t 1lN 17% 88 

thus. The temperature dependence of tbe lrinetic acidity 
of allylie vs benzylic hydrogea is very pozzlia8. Uoder 
some cuoditions, a [I, 31 intramol* proton shift 
occurs, dthugb for tbc carbanion from allyl be@ 
thioether, this shift is slow compared to the Other rc&r- 

mugements. The par0 migmtioa I3 to 9r seems to be 
quite uuique. No lbm preference for a mehnism is 
availa&. The rn~~~ of the ~rnea~ occur- 
ri@J simultaoeoosly CQmplkates the kiaetic study, which 
for this reason was not undertaken. Further in- 
vestigaths, however, may lead to the discovery of 
systemswhmthepamm~nisthemajorifaotthe 
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12 

+ 

(PhCHa)z 

15 

single process. In conclusion, the rearrangements of the 
carbanions from ally1 benzyl thioether are as complex as 
those observed with some carbocation. 

-AL. 

‘T?Ic ‘H NMR spectra were determined at 60 MHz on a Varian 
A60 or Perkin-Elmer R 12 spectrometer. The solvent (except 
where otherwise indicated) was CC&. The che.miad shifts are 
reported in ppm relative to internal TMS. The IR spectra were 

recmkd on a Perk&Elmer IR-1TI soectrometer. Mass sccctra 
(MS) were ob&ed on a Thomson Houston THN 208 or’ LKB 
900 S mass spectrometer. Preparative gk separations were per- 
formed on a Varian Aerograph autoprep model 700 instrument 
equippad with a catharometer. 

A commercially available solution of BuLi in hexane, about 
2 M. was used.” A N2 or argon atmosphere was employed in all 
reactions involving Ii compounds. 

Reaction of bwi xv-dbnethyl ally1 thioethn 

A sob’ of thioether (1,73g) in THF QOml) with 1.2 eq. of 
diaxabicyclo [2.2,2] octane was treated at -IS” with BuLi (1.1 
eq). After 1 hr. Mel (1.2 eq), then water was added and extraction 
was performed with ether. I-Methylthio-1-phenyi-22_dimethyl- 
but-Sene (1.8 g) was thus obtained in a yield of 96.5%. 

l-Mrthylthio-1-phmyl-2,2-dimdhylbut-1Lnc. ‘H NMR: 8 = 
1.02 (s, 3H), 1.09ppm (s, 3H); 1.69ppm (s, 3H); 3.41 ppm (s, IH); 
4.91 ppm (q. J = 11 Hz; J = 1.5 Hz; 1H): 4.83 ppm (q, J = 16.5 Hz; 
J=1.5Hx; 1H); 5.93ppm (q, J=llHz, J=l6.5Hz, IH); 
7.17ppm (5H). MB: M’ 2%. (Found: C, 75.8; H, 8.8. Cak. for 
C,IH,,S: C, 75.66: H. &EO%.) 

Mttaiation of ally1 be& thioeth~ crl -78” M 

An 0.15 M soln of S and tetramethylethylenediamine (1.2 es) in 
TTiF was co&d to -f8”. A 1.1 eq of BuLi in bexane was added 
slowly. After 0.5 hr. an excess of Mel was added. After addition 
of water and ether, the ether layer was washed with water and 
dried over Na$.W,. After evaporation, the mixture of products 
was analysed by ‘H NMR, analytical glc using reference samples 

(OV 17 3% at 130”), and sometimes separated by silk-a gel 
chromatography (eluent petrol ether: benzene 98:2) or pre- 
perative gk. 

For the experiments at d&rent temps and reaction times and 
in Merent medii the metalatioo of 5 was carried out as above at 
the indicated temp, in the speci6c solvent, and the alkylating 
agent added after the given time. The results are summarised in 
Tables 1 and 3. 

Metalation of ally1 bauyl thioether S at -78” and methylation 

at -IS’. The &me procedure as for 5 at -78” was used except 
that Mel was added at -IS”, after 0.5 hr. product ratios indicated 
in Tabk 3. 

McrOlation of allyl bmzyl thio&er 5 aI -78” by 0.5 eq of 

*BIG. ‘TIE same procedure as for g at -78” was used except 
that the metalation kas done with 0.5 eq of BuLi. Excess of MeI 
was added after 0.5 hr at -7LP. Product ratios are indicated in 
Table 1. 

Metalation of ally1 bauyl thioether S at -78” by 1 eq of 
O-BIG added drop&c TIE same procedure as for g at -78” was . 
used except that the 1 eq Buti was added dmpwise over a period 
of 2 hr. The product ratio is indicated in Tabk I. 

For compkd 6. ‘H NMR: 8 = 1.8Oppm (s, 3H); 2.55 ppm (1, 
J=7.5 Hz. 2H): 3.53oom It. J=7.5 Hz. 1H): 4.73-6.03oom 
(m, 3H); ‘I.#)~m (m, jf$; his: M+ 178 @ound:‘C, 74.2: H,-9.9. 
Cak. for CIIH’$: C, 74.10; H, 7.91%). 

fir compound 7. ‘H NMRz 6=1.25ppm (d, J=7Hz, 3H); 
3.lOppm (q, J=7Hz, 1H); 3.55ppm (s,2H); 4.73-5.15ppm 
(m. 2H): 5.37-6.02 ppm (m, IH); 7.20 ppm (m. 5H). 

fior compound 1. ‘H NMR: 8 = 0.98 ppm (1, J = 6.5 Hz, 3H); 
200 ppm (m, J = 6.5 Hz, 2H): 3.76 ppm (s, 2H); 5.66 ppm (m, 2H); 
7.20 ppm (m, JH). 

fir compo& 11. ‘H NMR: 8 = 1.94ppm (s,3H); 2.33ppm 
(s, 3H); 4.37ppm (d. J = 7.5 Hz, 1H); 4.8S5.25 ppm (m. 2H); 
5.68-6.20 ppm (m, 1H); 6.97-7.45 ppm (m, 4H). 

Synthuis of cis and tms (methylthio~l-pro/y/-3 ptopene 

Ikpamtkm of 2&mcthyknzyf)lS_dithiane a-Bmmo-p- 
xylene (l.ozSg) was added at -lo”, to a soln of 2-lithium-15 
ditbiane (prepared from IJ-dithiane (0.6Mg). 1.05e4 of BuIi 
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(m.2H; 5.52-6.lOppm (m, 1H); 6.w7.35 ppm (m,4H). MS: M’ 
m base peak at m/c 131 (Found: C, 76.6: H, 8.1. Calc. for 
C,rH,&: C, 76.41; H, 7.90). 

Mctalation of ally1 I-(1JJ&tetmhydro)-naphtyl thioether 25 
and mdhylation at -78”. To a soln of 28 (0.6lg) and tetra- 
methylethylenediiine (0.45 ml) in THF (30 ml), at -78”, BuLi 
(I eq) was added. The medium turned orange. After 0.5 hr, Me1 
was added. The usual extraction with ether was utilized, yieldii. 
after evaporation of the solvent, a colorless oil (0.67g). The 
mixture was separated by chromatography on silica gel with 
petrol ether/benzene 98: 2. 

For compound 26 92% (Major/Minor: 2.50). ‘H NMR: the two 
stereoisomers were separated by chromatography on silica gel. 
Major: 6 = I.28 ppm (d, J = 6.5 Hz, 3H); 1.55-2.25 ppm (m. 4H); 
2.50-2.90ppm (m, 2H); 3.32 ppm (q, J = 6.5 Hx, HI); 3.92ppm 
(m, HI); 4.78-5.22ppm (m,2H); 5.33-6.lOppm (m, 1H); 6.85- 
7.38 ppm (m, 4H). (Found: C, 76.9; H. 8.2. Calc. for CI&SsI: C, 
77.@l; H, 8.31%). Minor: 8 = 1.34ppm (d, J=6.5Hx, 3H); 
3.44 ppm (q, J = 6.5 Hz, IH) a8 other peaks are identical to those 
of the major isomer. MS: M’ 218; base peak at m/c 131. 

For compor& 27. ‘H NMR 6 = 0.98 ppm (1, J = 7 Hz, 3H); 
1.60-2.35 ppm (m, 6H); 2.55-292ppm (m, 2H); 4.16 ppm (m, 1H); 
5.42A.lOppm (m, 2H); 6.8lL7.50 ppm (m, 4H). MS: M+ 218; base 
peak at m/c 131. 

Metalation of ally1 141.2,3,4-tttrahydro)_nophfhyl thioether 25 
and methylat& ai -19. To a soln of 28 -(O&g) and teha- 
methvlethvlenediamin (0.7 ml) in THF (3Oml). at -15”. 1 IX of 
BuLiOwas added. After 0.5 hr at -IS”, Me1 was added. The &al 
extraction with ether was done yield@ after evaporation of the 
solvent a yellowish oil (0.85g). The mixture was separated by 
chromatography on silica gel with pctrol ether. 

35% of 28; 35% of 29 E$Z (3/l); 8% of 38 E; 29 E+Z and 3 
were not separable by silica gel chromatography but by an 
additional gas chromatography separation on SE 30 30% 
Chromosorb W at 200”. 

For compound 30. ‘H NMR S= 1.661.98ppm (m,4H); 
2.16 ppm (s. 3H): 2562.90 ppm (m. 4H): 3.30 ppm (d. J = 6 Hz, 
2H);. 5.18-6.15 ppm (m, J i i5 Hz, 2H); 6.66-7.83 ppm (m, 3H). 
MS: M+ 218: base oeak at m/c 171 (Found: 8.3. Calc. 
for CI&!$ C,77:00; H.8.3196). 

C. 77.0: H. 

Metalation of ally1 141,2,3.4-tetmhydw~naphthyi thioether 55 
in tetmhyd~fumn/hexamethyl phosphommide For the experi- 
ment in THF/bexamethyl pbosphoramide (8: l), the metalation 
was carried out as for-l-in ‘&iF, at the indicated temp and 
alkylating agent added after 1 hr. Product ratio is indicated in 
Table 5. 

Metafation of ally1 ~-(~,2,3&t&ahydm~naphthyl &ether 25 
at - 78” and nrdhyfation at - 1s”. The same procedure as for 18 at 
-78” was used except that the alkylatingagent was added at 
-IS”. Product ratio is indicated in Table 5. 

Metalation of methyl ally1 &ether and alkylation with I- 
bromo-1,2,3,4t&uhydronaphthalaw The metalation was done 
at -f8” as previously descrii. After 05hr, o-bromotetralirte 
(1 eq) was added. Usual extraction with CHCIs yielded: 28% of 
ZBand lO%of29MZ(l:l). 

I;or compound 28. ‘H NMR 8 = 1.55-2.15 ppm (m); 1.85 and 
1.92ppm (2s). (7H); 2.50-3.6Oppm (m,4H); 4.63-5.12ppm 

(m.2H): 5.2&5.92ppm (m, Hi); 6.76-7.2Oppm (m,4H). MS: M+ 
218: base neak at mlc 131 (Found: C. 76.9: H. 8.0. Calc. for 
C,&S,: C,77.~;H;8.31%), I ’ 

For compound 29 E/Z. ‘H NMB: 8 = 155-1.95 ppm (m, 4H); 
2.15 and 219ppm (2s, 3H, 29 Z and 29 E respectively): 2.25- 
3.OOppm (m,SH); 5.256.15ppm (m,2H); 6.887.2Oppm (m,4H). 
MS: M+ 218; hose peak at mJe 131. (Found: C, 76.9: H, 8.5. Calc. 
for C,,Hi& C, 77.00: H, 8.31%). 
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