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Allyl and benzyl 2-lithioaryl ethers, generated by bromine-lithium exchange in THF, undergo a new tandem anion translocation-[1,2]-Wittig
rearrangement allowing the isolation of the corresponding benzylic alcohols.

The “anion translocation” reaction, in which an organolithium

in the starting ether, in most of the cases, of a group that

compound formed under kinetic control undergoes an inter- can stabilize the negative charge in a positwrto the
or intramolecular proton transfer, offers an easy entry to new oxygen’ In general, the yields of this process are moderate,

organolithium compounds that are difficult to obtain fol-
lowing the traditional lithiation methodso-Oxygen car-
banions are unstaBleand usually undergo protophilic
cleavage (elimination) or [1,2]-Wittig rearrangemémthich

and harsh conditions are often employed. The mechanism
traditionally accepted for the [1,2]-Wittig rearrangement
involves the homolysis of am-anion intermediate followed

by recombination of the radical and radical anion fragménts.

consists of the isomerization of these carbanions to metal Despite many mechanistic studies, synthetic applicatiohs

alkoxides? In most of the examples of [1,2]-Wittig rear-

the [1,2]-Wittig rearrangement have remained limited, mainly

rangement the migrating groups are alkyl and benzyl, and because of the rather low yields and the restricted range of

the migration of vinyt and aryl groupsis not so common.
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substrate$? On the other hand, we have recently described ||| NN

that cuprates derived from 2-lithiophenyl allyl ethers undergo  pje 1. Rearranged Alcohol8 from Naphthyl Ethersl
a Claisen-type rearrangement with retention of the regio- and

stereochemistrit In the context of the research of new Strting TeCy yield
reactivities of this kind of substrates, we now report the _ther  R* R* R® R? ftime(h) product (%)°
transformation of 2-lithioaryl allyl and benzyl ethers into allyl la H H H H —30/3 3a 81
and benzyl alcohol derivatives through a tandem anion b Me H ~H H —30/3 3b 82
translocation-[1,2]-Wittig rearrangement. igb : mz : ue gﬁz 230 g:
The treatment of different allyl and benzyl 1-bromo-2- le H  H ~(CHa)s 012 26 e
naphthyl etherd with 2 equiv oftert-butyllithium in THF 1f “CH)— H H _30/3 3f 83
at—78°C afforded, after warming to different temperatures 1g —(CH)— H  Me  —30/12 39 78

and subsequent hydrolysis, the benzylic alcoh8lsn _ _ .
. . . a|solated yield based on the starting etieP A 4:1 mixture of E/Z-
moderate to good yields along with variable amounts of other jsomers ¢ E-isomer (>95% by!H NMR). ¢ Ether 8¢ (15%) was also

compounds, depending on the starting material (Scheme lobtained. Ether8d (22%) ands-naphthol (14%) were also obtainédther
8e (51%) and keton& (20%) were also isolated.

Scheme 2 stabilize the negative charge # So with allyl, methallyl,
, K or benzyl etherdla,b,f the anion translocation takes place
Br Rﬁ)\rRz at —30°C, whereas witlw- and/ory-substituted etherkc—e
o R A oL R® A OH R® it occurs at °C. Probably as a result of this increase in the
OO — 2-NaphVLR2 —»Z_NaphVKRz reaction temperature, a competitive protonation of the
Rrt Rt intermediate anionst or 5 by the solvent, giving the
2 3 corresponding naphthyl eth8c—e, could explain the lower
\ T yield of 3c—e. Furthermore, we have observed that starting
- R\ i ]! from a-substituted benzyl ethéig the reaction also proceeds
j)\( . |2Napho ¥ R? at —30 °C but to be completed it needs longer times (12 h)
o R s \R3 compared to the analogous benzyl ether derivdtivé@hese
OO results show that substitution at the or y-position of the
4 starting allyl or benzyl ether delays the anion translocation.
RPR*=(CHy)s Moreover, the presence of an allyl or benzyl substituent in
the starting ether is necessary to promote the anion translo-
. R’ ) b cation process, as was demonstrated by the fact that 1-bromo-
R \H\(R >~ oL |— OQ o 2-naphthyl methyl ether does not undergo the tandem
2-NaphO R’ OO reactions described, probably because of the lack of a group
6 7 that stabilizes thet anion to the oxygen.

With respect to the nature of the allyl fragment some other
considerations could also be made. The reaction works
efficiently for all kinds of allyl and benzyl moieties tested
except for the case of cyclohexenyl etherwhere a mixture

and Table 1}2 The formation of the resulting products could Of @.f-unsaturated ketong, debrominated ethege, and
be explained by assuming that the initial organolithium alcohol 3e was obtained. The formation of the unexpected

compounds4, generated by bromine—lithium excharige, spiro-derivative7 could be explained by taking into account
undergo an anion translocation process generating new anionéat intermediate organolithiuicould undergo an-elim-
5, which suffer a [1,2]-Wittig rearrangement to afford the [nation process leading to carbenoid reactions. In this case a
alkoxides2, which upon hydrolysis allow the isolation of ~cyclopropanation of a double bond of the aromatic ring is
alcohols3. The temperature at which the translocation takes @ssumed, affording intermediage which rearranges to the
place was determined for each lithiated etHeby the more stable benzo-fused cycloheptenone derivatiedter
deuteriolysis of aliquots and analysis by GC—MS. hydrolysis. This fact and the formation gfnaphthol in the
From the results summarized in Table 1 it can be reaction of etheiid supports the idea that theelimination
concluded that the temperature at which the reactions occurcOmpetes with the Wittig rearrangement in those cases where

is related to the ability of the allyl or benzyl fragment to €SS stable tertiary carbanions, suchSase, are formed.
Although 5g is also a tertiary carbanion, formation of

a Reagents and conditions: (@BuLi (2 equiv), THF,—78toT
°C; (b) HO.

(10) Tomooka, K.; Yamamoto, H.; Nakai, Tiebigs Ann./Recuell997, pB-naphthol is not observed with ethig, probably because
1275-1281. i ; ilisas i i ;

(11) Barluenga. J.: Sanz, R.; Fafiani. J.Tetrahedron Lett1997,38, of its benzylic character that stabilizes it. Interestingly, with
6103—6106. crotyl etherlc the tandem sequence affords alcoBolas

(12) Alcohols 3, derived from a Wittig rearrangement, could also be almost isomerically pur&-alkene (20:1 byH NMR) despite

obtained from the correspondinynaphthyl ethers without the bromine ; ; . ;
atom by treatment with-BuLi (1 equiv). the fact that the starting ether is a 4:1 mixture Ebfand

(13) Neumann, H.; Seebach, Bhem. Ber1978,111, 2785—2812. Z-diastereoisomers. This fact could be explained by assuming
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that intermediate organolithiuntsare allyloxy carbanions  under the same temperature conditions. In this way, different

and theE,Z-mixture of5c can therefore be transformed into  ratios of the rearranged alcoh#ih and the hydrolyzed ether

the more stabl&-isomer through an allylic rearrangement. 8b were obtained, depending on the concentration (Table
To support the proposed mechanism of an anion translo-2). These results seem to indicate that the anion translocation

cation, inter- or intramolecular, we prepared the deuterium-

labeled etherlh, by reduction of methyl benzoate with || A

lithium aluminum deuterlde,.chlon‘natléhof the resulting Table 2. Effect of Concentration in the Reaction bb

alcohol, and further alkylation with 1-bromo-2-naphthol.

When this substrate was used as starting material the concentration _
dideuterated alcohoBh was obtained, showing that the (mmol of 1b/mL THF) ratio 3b:8b°
deuterium-lithium exchange takes place in the intermediate 1/30 1:6.5
4h, leading to the benzyllithium derivatie. Further [1,2]- 1710 31
Wittig rearrangement obh affords the alcohoBBh after 1.5/10 331

hydrolysis (Scheme 2). We have also observed that although 13 751

aThe reaction was carried out from78 to 20°C for 2 h.P The overall
yield was about 95% in all the examples.

Scheme 2
is intermolecular as shown by the decrease in the ratio of
the rearranged produ8b with an increase of the dilution.
OO Also, crossover experiments were carried out in order to
know about the intermolecularity of this process. So, a 1:1
mixture of lithium derivativesAa and 4h was allowed to
warm from—78 to 20°C to obtain alcohol8aand3h. The

R1
O. _Ph lack of incorporation of deuterium iBa could be due to the
O R1 Rz —> R1 2 O L?(Rz _different temperatures at which the translocation takes place
h,i

ab,c

3h (70%)

in organolithiums4a and4h (see above). However, a more
4 Shi successful experiment was accomplished when a 1:1 mixture
/ le of allyl g-naphthyl ether and organolithium compou#id
was allowed to react at30 °C for 3 h, affording a mixture
of alcohol3a and unreacted allyB-naphthyl ether besides
PR “/ D Ph the hydrolyzed ether derived fromdh. This result also

supports the intermolecular nature of the translocaction.

IhRR11 HRZRzD Ph H71%) 8i(D) (84%) To extend the scope of this process we investigated the
reaction of 2-bromophenyl allyl and benzyl eth&sSo,
aReagents and conditions: @@BuLi (2 equiv), THF,—78°C; treatment o with 2 equiv oftert-butyllithium at—78 °C
(b) 0°C, 3 h; (c) HO; (d) rt, 3 h; (e) RO, —78 °C. in THF afforded the organolithium compound®, which

after warming to 0°C and further stirring for 3 h led to a
mixture of compoundsl2, 13, and14 in different ratio,
the intermediatdf, derived from benzyl etheif, undergoes  depending on the Rand R substituents in the allyl moiety
the anion translocation at30 °C in 3 h (see Table 1), the  of 9 (Scheme 3).

lithiated intermediatéh is completely stable in these reaction It is important to note that organolithium compouri®

conditions and its evolution to the final prodush is are stable at+30°C, in contrast to the related intermediates
observed at OC in 3 h. In addition, with diphenylmethyl 4 derived from naphthyl ethets and it is necessary to warm
etherli the hydrogen—Ilithium exchange takes place-@8 the reaction mixture to 6C and stir it fo 3 h to obtain the

°C, probably as a result of the additional stabilization final products. This increase in the reaction temperature could
introduced by the second phenyl groupdinScheme 2). In be the reason these phenyl ethers undergo the tandem anion
contrast with the rest of the ethels the corresponding translocation-Wittig rearrangement less efficiently than the
translocated anio®i is stable and could be deuterated to naphthyl derivatives. The formation of these compounds
afford ether8i(D) in 84% yield. If the reaction mixture is  could be again explained through the intermediatexygen-
allowed to reach room temperature for 3 h the correspondingated organolithium11 generated from10 by an anion
rearranged alcohdli is obtained in 71% yield after hydroly-  translocation process. Whert R R2 = H (pathway a), a
Sis. competitive intramolecular carbolithiation followed by a
To establish the inter- or intramolecular nature of the anion y-elimination, as described by Bailéytook place, and the
translocation process, several experiments were performedcorrespondin@-cyclopropylphenol3awas obtained along

with varying concentrations of the starting etiérin THF, with the expected alcohdl2ain a 2.5:1 ratio (63% overall

(14) The chlorination was carried out with thionyl chloride and-1 (15) An isomerization of 2-(2-propenoxy)phenyllithium to afford 2-(cy-
benzotriazole following the procedure described by Chaudhari, S. S.; clopropyl)phenol in 40% yield has been reported: Bailey, W. F.; Punzalan,
Akamanchi, K. G.Synlett1999, 1763—1765. E. R. Tetrahedron Lett1996,37, 5435—5436.
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s hydrolysis of intermediatel1’b, generated by an allylic

Scheme 3 rearrangement in1b® The formation ofl4b only in this
Br 1 case could be due to the additional stabilization of the
SR 2Bl resulting olefin by the methyl group at thé Rosition. The

R . . "
@/O @/ \)VRZ 0°C . . o
9 ¢, starting from benzyl 2-bromophenyl ether, which affords

THF, 78°C best result in the rearranged alcohol was obtained in pathway

Ph/l\/

OH

the expected diphenylmetharii2cin 74%. In this case the
formation of the corresponding product8 and 14 is not
possible.

r " R1 R2=H 12 138 In summary, we have described a new tandem anion
pho. L Rr? (18%) (45%) translocathn—Wltt|g rearrangement ori|th|of51ryl ethers tha‘F.
have a moiety able to stabilize a carbanion at the position
- 1" OH adjacent to the oxygen. The final products are the corre-
— i + OH + PhoJ\ sponding allylic or benzylic alcohols, and this sequence
- ” EZ:'\HAe points to the potential development of anion translocation
oho /R1 . (;302) 13b (313;) as a new synthetic strategy in organic chemistry.
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yield). However, when R= Me and R = H (pathway b)
the intermediatd Ob afforded an equimolecular mixture of
alcohol12band enol ethet4b (60% overall yield), derived
from the translocated organolithiutilb, together with a
small amount (12%) of the corresponding cyclopropyl OL0258029

derivative 13b. The unexpected formation df4b also

supports thati-oxygenated anions1 are intermediates in 55é136)(§;)38tt|'|'|' W '\,"\Aa;gggﬁﬁdTTuuA%rghgweii%%‘lff ot
these reactions because its formation could be explained byz622.
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