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Summary: Benzylic carbamates undergo 1,2- or 1,4-
carbamoyl migration reaction after lithiation with s-BuLi
or LDA in THF.

The carbamoyl group is a very effective metalation
director in aromatic substitution chemistry.! Normally,
lithiated aryl carbamates are quenched with electrophiles,
but if warmed to room temperature in the absence of
electrophiles, O—-C 1,3-carbamoyl migration (Snieckus
rearrangement) occurs (Figure 1).2 This phenomenon is
known for ortho-lithiated O-aryl carbamates,?and for more
remote sites as well.® Lithium-halogen exchange of an
o-bromobenzylic carbamate also results in carbamoyl
transfer. Hoppe found that O-alkyl, O-allyl, and O-ben-
zylic carbamates are easily deprotonated by sec-butyl-
lithium and TMEDA in hexane or ether to form the
corresponding carbanions, which behave as excellent
nucleophiles (Figure 1).5 Asymmetric deprotonation of
O-alkyl carbamates has been achieved by replacing TME-
DA with (-)-sparteine, and the method has provided the
enantioselective synthesis of 2-hydroxyalkanoic acids,®
secondary alkanols,? alkanediols,” and (S)-1-methyldodecyl
acetate.? We report here that lithiated benzylic carbam-
ates, derived by treatment with strong base such as LDA
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or sec-butyllithium in THF, undergo two different car-
bamoy! migration reactions, 1,4-transfer to the ortho
position, or 1,2-transfer to benzylic position (Scheme I),
Although other investigators have noticed similar 1,2-
transfers as a side reaction,? the process appears to be
highly useful in its own right.

The results are presented in Table I. O-Benzyl car-
bamates 11° are deprotonated at -78 °C in THF with 1.3
equiv of sec-butyllithium or LDA. Thesolutions arestirred
at that temperature for the indicated period of time. The
1,2- or 1,4-carbamoyl migrated products, 2 or 3, are isolated
in good yield. The reactions work well in THF. TMEDA
occasionally improves the yields (comparing entry 5 with
6,13 with 14, and 16 with 17). Methylenedioxy, methoxy,
and methoxymethoxy (MOM) are all known ortho-
directors,!! yet only methylenedioxy assists the benzylic
carbamates in directing the metalation to the ring (cf.
entries 1 vs 11, 2 and 3 vs 18, and 8 and 10 vs 19). For
either LDA or sec-butyllithium, the order of addition
(normal or inverse) had no effect (cf. entries 6 or 7 and 8
or 9). In the presence of a methylenedioxy group,
branching at the benzylic position results in ortho-
metalation (entries 1-4). Incontrast, benzylic metalation
ensues for all branched compounds having a hydrogen,
methoxy, or methoxymethoxy group in the meta position.
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Figure 1.
Table 1
sub- 26 g
entry strate  R!, R? R3 R4 condns® (%) (%)
1 1a -OCH;0- Bu Et s-BuLi/2h 91
2 1b -OCH;O0- Me Et LDA/6h 86
3 1b -OCH;0- Me Et s-Buli/2h 75
4 lc -~OCH:0- Me Me LDA/6h 75
5 1d -OCH:0- H Et s-Buli/- 81
TMEDA/2h
6 id -OCH0- H Et s-BuLi/2h 80
7 id -OCH0- H Et s-BuLi/2h 72°
8 1d -OCH0- H Et LDA/6h 27 61
9 1d -OCHO- H Et LDA/6h 22¢  55°
10 le -OCH,0- H Me LDA/6h 16 64
11 1f -OCHs, Bu Et s-Buli/- 56
-0OCH; overnight
12 1g —OCHjs, H Et s-Buli/2h 80
-0OCH; ’
13 th HH H Et s-BuLi/2h 81
14 ih HH H Et s-Buli/- 85
TMEDA/2h
15 lh HH H Et LDA/6h 86
16 1i H,H Me Et s-Buli/2h 75
17 i HH Me Et s-Buli/- 80
‘'TMEDA/2h
18 1j H,-OCH; Me Et LDA/6h 80
19 lk H,-OCH»- H Et LDA/6h 88

@ Unless otherwise indicated, the addition order is adding s-BuLi
solution into a solution of substrate or adding a solution of substrate
into the THF solution of LDA. ? Isolated and purified product.
¢ Inverse addition.
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The factors controlling the site of metalation are not
clear. The branching effect in the methylenedioxy com-
pounds (cf. entries 1 and:3 vs 6) suggests that conforma-

Communications

NiPr,
Ph— g gL/O
\N/ Ny ”
Va ~
4 5
Figure 2.
Scheme 11
a. CICOC, IProNEt J\
/ﬁ/ THF, o'ort j\/NE*z
Bu,S
4 . b. HNEtg 0°C+t.  BuSn
nBuLi, THF
_—— Et,N
78°C, 3n OH
8

tional effects may be a factor, but computer modeling has
revealed no obvious proximity bias.- Treatment of enan-
tiopure carbamate 4!2 with s-BuLi in the presence or
absence of TMEDA in THF affords racemic product 2i in
80% yield. Treatment of both 1h and 1i with s-BuLiand
(-)-sparteine in THF or hexane gives racemic 2h and 2i,
respectively. This means that under the reaction condi-
tions the benzylic carbanion racemizes, in contrast to
Hoppe's observation!® that the intermediary lithium
alkanide 5 derived from the corresponding carbamate with
s-BuLi/TMEDA is configurationally stable in hexane
below -70 °C.

In order to test the possibility of the 1,2-transfer of
carbamoyl group in O-alkyl carbamates we prepared
compound 7 from alcohol 614 (Scheme II). Tin-lithium
exhange (=78 °C) resulted in a 70% yield of hydroxyamide
8.
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