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PREPARATION AND USE OF LITHIATED GLYCALS: VINYLIC DEPROTONATION VERSUS
TIN-LITHIUM EXCHANGE FROM 1-TRIBUTYLSTANNYL GLYCALSl
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UFR — Faculté des Sciences, BP 6759, 45067 Orléans Cédex 2, France

Summary Methods for preparing glycals lithiated at the C-1 atom by either direct vinylic depro-
tonation or by tin-lithium exchange from the corresponding I-tri-n-butylstannyl glycals are de-
scribed. Alkylation of these lithiated anions with various electrophiles leads to products of potential
interest for further synthetic manipulations.

Useful synthetic equivalents of the acyl anion 1 can be readily produced by direct a-lithiation

of simple vinyl ethers 22 or cyclic analogues 33. In the cyclic example, extention of this lithiation
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process to polyfunctional substrates such as glycals & could afford a particularly interesting develop-

ment of this procedure in the construction of fragments of natural products.
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Initial attempts at deprotonation of glycals 5a-c under conditions described by Riobé3b (nBuLi,
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THF, O°C then 25°C, | h) gave unsatisfactory results, even though a reasonable amount of the
lithiated species 6¢ (85%) was obtained from 3,4,6-tri-O-t-butyldimethylsilyl-D-glucal 5c by treat-
ment with nBuli (l1.5 equiv., 0°C then 25°C, | h) in hexanes with THF (I equiv.) as was demon-
strated by deuteriation experiments. Clean conversion of the glycals 5c,d to their lithiated species
6c,d following Boekman3C (t-BuLl, 1.5 equiv., -78°C then 0°C, 2 h} occurred as was shown by react-

ing the intermediates with DO (-78°C).

Further reaction of thezanionic species 6¢ with methyl iodide, allyl iodide or carbon dioxide
(-78°C) gave the corresponding alkylated products 7a (86%), 7b (70%) and 7c (60%). Similarly,
the 3-deoxy glycal 5da afforded, after vinylic deprotonation and methyl iodide treatment, the meth-
ylated adduct 7d (85%).

Extension of this direct o-lithiation to the more practical tri-O-benzyl-D-glucal 5b proved to
be inadequate. In order to overcome this difficulty we opted for another rﬁorc flexible route to

the lithiated anion via the [-tri-n-butylstannyl derivatives8 as outlined below.
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a) mCPBA, 2.2 equiv., NaHCOB, CHZCIZ, RT; b) nBuLi, THF, -78°C; «¢) nBu3

AIBN, toluene, reflux; d) nBuli, 1.1 equiv., -78°C, 5 min; e) electrophile, -78°C then NHQCI.
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Oxidation (mCPBA, NaHCOB, CHZCIZ, 0-25°C) of phenyl tetra-Q_—benzyl—l—thi0-8—D~glucopy'ranoside
89 furnished the corresponding phenylsulfone (94%). Base catalyzed elimination (nBulLi, THF, -78°C)
of benzyl alcohol gave the knownlo vinylic phenylsulfone 9, [odD -58%, mp 83° (92%, 60% overall
yield from D-glucose). Tri-n-butyltin hydride treatment (nBu}SnH, 2.5 equiv., AIBN, toluene, reflux)

afforded the vinylic tri-n-butyl stannane 10“

laly -9.5° (77%) together with the starting sulfone
9 (21%). This type of stannylation, previously observed with phenylthio uracit derivamveslz, was
recently reported using 2-(alkylsulfonyi)benzothiazole and simple vinyl sulfones”. Tin-lithium ex-

change (nBuLi, THF, -78°C, 5 min) with the vinylic stannane 10 and treatment of the lithiated
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speciesw with chlorotrimethylsilane or methy! iodide gave the adducts 12, [OL]D -9° (93%), and
13, [OL]D -1° (76%), respectively. Similarly, the reaction with benzaldehyde, n-hexanal, isobutyralde-
hyde and l,2-g—isopropylidene—l}glyceraldehyde gave the corresponding diastereoisomeric alcohols
lba (89%), 14b (62%), l4c (93%), and 15 (49%). Diastereofacial selectivity was low (isomeric ratio
from 1:1 to 2:1) in every case. The reaction with 2-cyclohexenone afforded exclusively the product
of the l,2-addition 16 (77%, isomeric ratio, 1:1) and alkylation with dimethyl carbonate gave the
methyl ester 17, [OL]D - 14° (36%) along with the bis-adduct 18, [Ot]D ~17° (50%).

We are currently trying out different methods for preparing polyfunctional units of various

natural products through regiocontrolled functionalization of these I-substituted glycals.
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