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SELECTIVE DEACYLATION OF ENOL ESTERS WITH HYDROXYLAMINE
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an effective procedure for selectively cleaving enol esters in the
presence of normal ester functions has been developed, involving
hydroxylaminolysis to the oxime of the parent ketone.

Hydroxylaminolysis of alkyl or acyl esters has commonly been used for the preparation of
hydroxamic acids2) . Enol esters would be expected to react similarly, i.e. I » II » III, the
liberated ketone being further transformed to the respective oxime IV, from which it may be
regenerated by deoximation.
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This essentially simple process does not seem to have been utilized preparatively”’ despite
its potential application for the liberation of the parent ketones fram furanoid and pyranoid
encl esters. Many of these are readily accessible7) , but have consistently withstood attenpts
to prepare the desired ketoses via base-catalyzed deacylationss) . Qur expectation proved to
be correct, and, as a result, we now report on the ready utilization of the procedure I » IV
for converting enolic ester groups into the respective ketoximes without affecting normal

primary or secondary ester functions elsewhere in the molecule,

The results summarized in Table 1 amply illustrate the preparative feasibility and the
apparent generality of the selective hydroxylaminolysis of enol esters. Enediol-derived
ester groups, as e.d. in the 2-hydroxyglycal esters ] - 7, and in particular, in the furanoid
ester 8, react most readily, the latter being already hydroxylaminolysed after 45 min at
ambient temperature. In the case of the hex-2-enopyranoside 3, removal of the enclic benzoyl
group is accompanied by g-elimination, allowing the isolation of the major product, encne-
oxime 20 in high yield. Enolone esters, such as 11, yield the respective dioximes, i.e. 22,
whereby a monoxime is detectable as intermediate (TIC). Expectedly, 22 readily gives metal

1425



Table 1. Hydroxylaminolysis of Enol Esters: Yields and physical Data of Ketoximes

Educt® Product® Procedure® vield m.p. (°C) LO‘]D inOCHC13
(c, ~“C)
20N 1ReA SO mr:ac A(20h) 76 103 - 104 -58.3 (0.3, 21)
. 7 2 R=Bz RO 13R:=B: B (5 d) 79 198 - 200 -86.5 (0.6, 21)
bR NOH C (12 h) 83
OR OR
w0 3R R 0 MR-A D (12 h) 86 89 - 90 -39.0 (0.4, 21)
o 7  4R:Bz . 15R=Bz B (3 d} 93 176 - 177 -52.9 (0.3, 21)
OR NOH
AcO Ohe A0 OAe
é{co/\; 5 S 16 D(15h) 74 155 -41.2 (0.5, 22)
OAc NOH
OR OR
0
R S, 8 ReAC or R > TRA D (7h) 89 125 - 127 -22.3 (0.3, 21)
OROO 7 R=B2 5.0 8RBz ¢ (13 h) 76 amorph +12.3 (0.6, 22)
bR NOH
OR R
RO RO
R OR
><o
<° 8 O e D (45 min) 63 103 - 104 +183 (0.6, 21)
e 0 0
> dae 0+ HON 3
Bz Bz oCH
0 QCHs O 3
9 & 20 D (34 89 syrup -148 (0.3, 22)
BzO ez NOH
DBz 0Bz
5. 0CH: 0,00k
&.C 10 o) A D (5 4d) 76 83 - 85 -16.4 (1, 22)
Bz0 chd HON ¢cH0
0Bz 0Bz
0 0
« 1 22 E (2 h) 64 119 - 121 +15 (0.2, 22)
Bz 0Bz
Bz0 o HON NOH
a) Origin of educts 1 - 4: R.J. Ferrier and G.H. Sankey, . Chem. Soc. ¢ 1966, 2339. — 3: K. Maurer and A, Miller,
Ber. Dtsch. Chem. Ges. 63, 2069 (1930). — 6: K, Maurer, Ber. Utsch. Chem. Gee. 63, 30 (1930). — It m.p.

166-168°C, [a]3% = +15° (c = 1, chlorofomm), prepared in 70 % yield from octa~(-benzoyl-i-D-cellabiose by treat-
ment with HBr/acetic acid and subsequent elimination of HBr with diethylamine, cf. A. Liéhe, Doctoral Dissertation,
Technische Hochschule Darmstadt, 1980, — 8: W. Meyer zu Reckendorf, Chem. Ber. 102, 1071 (1969). — 9: R.J.
Ferrier, N. Prasad, and G.H. Sankey, J. Chem. Soc. & 1969, 587. — 10 and 11: F.W. Lichtenthaler and U. Kraska,
Corbohyde. res. 58, 363 (1977).

b) Values for cambustion analysis, molecular weights (MS-FD spectra), 'H- and 'C-NMR data are in accord with the
structures assigned. On the basis of a sizable downfield shift of H~le (as compared with H-1e in the deoximated
ketones), ketoximes 12 - 18 possess E-configuration.

¢) Preparative procedure involved treatment of substrate with 3 - 3.5 molar equiv, of hydroxylamine hydrochloride in
the following systems: A 1:1 tetrashydrofuran / acetate buffer (pH 4.5) at 25°C; B tetrahydrofuran / water (5:1)
plus sodium acetate (4 molar equiv.) at 2%; ¢ pyridine at 70°%C; D pyridine at 25°C; B NaH(D3 in tetrahydrofuran /

water (5:1).
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camplexes as, e.g. a camine-red, needle-shaped nickel camplex of m.p. 128-130°C and [a]g' =
-70° (¢ = 0.4, chloroform), to which on the basis of analytical data structure 23 was
tentatively assigned.

In the case of glycal esters 1 - 7 ketoxime formation is accompanied by the exclusive
accumilation of acet- and benz-hydroxamic acid, respectively, as detected by TLC and
evidenced by isolation. Conversion of the more reactive enolone ester 11 into dioxime 22,
however, produced substantial amounts of benzoic acid, indicating that the enolic ester
function in the intermediate monoxime of 11 may not only be cleaved via hydroxylaminolysis,
but by hydrolysis as well due to the slightly alkaline conditions.

Enhanced reactivity towards enolic ester groups is similarly observed by such nucleophiles

as O-benzylhydroxylamine and semicarbazide, the tetraacetyl-2-hydroxyglucal 3 being readily
converted in pyridine solution into the O-benzyioxilre 24 [81 %, m.p. 48°%, [a] ]%1 = -39°

(c = 0.5, chloroform) | and semicarbazone 25 [76 %, m.p. 110°C, [a]2% = -72° (c = 0.2, chloro-
form)] , respectively. N—mmymydroxylanﬁm', however, when treated with 3 in the form of its
hydrochloride in aquecus tetrahydrofuran/sodium acetate (2 d, 25°C), did not give the
corresponding nitrone, but a product (m.p. 80—81OC, [a] 31 = -209° (c = 1, chloroform), 55 %),
to which structure 26 had to be assigned on the basis of MS- and 'H-NMR-data, Thus, the more
basic N-methylhydroxylamine obviocusly induced a 3,4-elimination of acetic acid in the inter-
mediate tri-O-acetyl-1,5-anhydro-D-fructose prior to nitrone formation.

BzQ ?’H 9 B0 OAc OAc
0 /N--...N_/“jCH ° °
I
N ""N/ - 0 AcO ©
0Bz 5. ,c|> 0Bz NR 0 c/N\Oe
H 24 R=0CHLgHs s
23 25 R=NHCONH; 26

Apart from their preparative utilization as chiral synthons, these ketoximes open up an
efficient entry into the hitherto inaccessible series of 1,5—anl’1ydroketosesg)

N-halosuccinimide-induced refunctiocnalization at C-1 — also provide a ready access to
10)

and -— via

2—-oximinoglycosyl halides and, thus, to aminosugar-containing oligosaccharides.
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