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SELECTIVE DEACYLATION OF ENOL ESTERS WITH HYDROXYLAMINE 1) 

Frieder W. Lichtenthaler* and Pan Jarglis 

Institut fiir Organische Chemie, Technische Hochschule Darmstadt 
D-6100 Darmstadt, Germany 

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. 

Hydr~~lzmcinolysis of alkyl or acyl esters has axm-only been used for the preparation of 

hydxxan-&c acids*). En01 esters vmuld be ep33333 to react similarly, i.e. I -+ II + III, 

liberatedketrmebeingfurther transfonred to the respective oximz IV, frawhi&itmay 

regeneratedbydeoximation. 
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'Ihis essentially sirrple process does not seem to have been utilized prepdratively 3) despite 

its potential application for & liberation of the parent ketones frcxn furanoid and pyranoid 

enolesters.Manyof these are readily accessible 7) , but have consistently withstood atten@s 

toprepare the desiredketoses viabase-catalyzeddeacylations 8) . Ourex~~~tationprovedto 

be correct, and, as a result, we rxwrep&on the ready utilizationof the procedure I -f IV 

forconver-tingenolic ester groups into the respective ketox&~withoutaffectingnorxkal 

primaryor seax&ryestxr functions elsewhere in then~~lecule. 

The results s umnarized inTable 1 aqly illustrate the preparative feasibility and the 

apparent generality of the selective hydroxylaminolysis of en01 esters. Mel-derived 

ester groups, as e.g. in the 2-hydroxyglycal esters 1 -2, andinparticular, in the furanoid 

ester 8, react most readily, the latter being already hydroxyl aminolysed after 45 min at 

arrrbienttemperature. In the case of the hex-2-erqyranoside~, r~~~&of the enolicbenzoyl 

group is acoxnpaniedby f3_eUnination, allmg theisolationof themajorprcduct, enone- 

oximz & in high yield. -lone esters, such as E, yield the respective dioxim~s, i.e. 22, 

whereby am* is detectable as intem&iate (TX). Expxtedly, g readily givesrcxztal 
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Table 1. Hydroxylaminolysis of E;hol Esters: Yields and physical Data of I&-S 

Prcductb) Pmc&urec) Yield m.p. (OC) MD in Cm3 

(c, OC) 

12 R q Ac A (20 h) 76 103 - 104 -58.3 (0.3, 21) 
13R=Bz B (5 d) 79 198 - 200 

C (12 h) 83 
-86.5 (0.6, 21) 

14 R=Ac D (12 h) 86 89 - 90 -39.0 (0.4, 21) 
15R=Bz B (3 d) 93 176 - 177 -52.9 (0.3, 21) 

OAc 

D (15 h) 74 155 -41.2 (0.5, 22) 

17 R=Ac D (7 h) 89 125 - 127 
18R=Bz C (13 h) 76 

-22.3 (0.3, 21) 

aRylrph +12.3 (0.6, 22) 

D (45 min) 63 103 - 104 +183 (0.6, 21) 

D (3 d) 89 Syrup -148 (0.3, 22) 

D (5 d) 76 83 - 85 -16.4 (1, 22) 

E (2 h) 64 119 - 121 +15 (0.2, 22) 

a) Origin of educts L - 4: R.J. Ferrier and G.H. Sankey, ;. Chcn. Sot. C 1966, 2333. - 2: K. m- and A. railler, 

Ber. Dtsch. Chem. Css. 63, 2069 (1930). - 5: K. Maef, Ber. ixsch. Chem. Ces. 63, 30 (19301. - I: m.p. 

I&-16B°C, [ali = +15O (e = 1, chlorofom), prepared in 70 % yield franocta-O-kxznmyl-B-D-mllcbiose by treat- 

rent with H&/acetic acid and subsequent elimination of HB~ with dietbyl~, cf. A. I&e, Doctoral Dissertation, 

Qxhnische Elochschtie mtadt, 1980. - 8: W. Meyer zu raedcencbrf, C&m. Be?. 102, 1071 (1969). - 2: R.J. 
Ferrier, N. Prasad, & G.H. Sankey, 1. rlre~. :Yoc. : ___ 1969, 587. - 2 and 11: F.W. Licbtenthaler and U. Kraska, 

Corbohycr. r?es. 5J, 363 (1977). 

b) Vales for a&ustion analysis, mlecular weights (PI+FD spectra), 1H-and13C+MRdataarei.nacxmrdwiththe 

s'cruct~ assigned. rx the basis of a sizable &wmfield shift of H-le (as aqared with H-k in the ckaxhwtted 

k&ones), ketoxim?s 12 - 18 possess E-oxfiguration. - 
c) preparative pnxedum involwd treatmmtof substrate with 3 - 3.5 mlarequiv. of hydmxylamirehydrochloride in 

the following q&em: A 1:l tetrahydmfuram / acetate buffer (@I 4.5) at 25OC: B tetrahydrofwan / water (5:l) 

plus sc&rrm wt.&e (4 rmlar quiv.1 at 25OC; C pyrldiiine at 70°C; D pyridiz at 25*C; E N~H(TJ~ in tetmhydmfwan / 

water (5:l). 
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wnplexes as, e.g. a carmine-red, needle-shaped nickel mmplex of m-p. 128-130°C and [a], 21 = 

-70° (c = 0.4, chloroform), towhichon thebasis ofanalyticaldatastructure gwas 

tentatively assigned. 

In the caSe of glycal esters 1 - 2 ketoxims formation is acaed by the exclusive - - 
accumulation of aoat- and benz-hydroxamic acid, respectively, as detected by TLC and 

evidenced by isolaticm. Conversion of the more reactive enolone ester 2 into di0xi.1~ 22, 

however, producedsubstantial munts ofbanzoicacid, indicating that the enoliceste7 

function in the intermediate nrnoxirss of E may not only be cleaved via hydro~laminolysis, 

but by hydrolysis as well due to the slightly alkaline conditions. 

Rnhanwd reactivity tcwards enolic ester groups is similarly observed by such nucleophiles 

as O-be.nzylhydEXylalnine andsemiezide, the tetraa~tyl-2-hydroxyglucal2beingreadily 

converted in pyridine solution into the O-benzyloxima g [81 %, m.p. 48OC, [a]: = -39O 

(c = 0.5, chloroform)] and semicarbazone 2 
22 

form)] 
C 
76 %, m.p. llO°C, [al, = -72O (c = 0.2, cbloro- 

, respectively-N-~thylhydroxyla, however,tien treatedwith 1 in the formofits 

hydrochloride in aqueous tetrahydrofuranjscdium acetate (2 d, 25OC), did not give the 

corresponding nitrone, but a product (m-p. &-81°C, [a];' = -2G9O (c = 1, chloroform), 55 %), 

to&ihstructure 2&hadtobe assignedonthebasis ofa- a&H--data. Thus, thenore 

basic N-rsethylhydroxylamine obviously induced a 3,4-e1 imination of acetic acid in the in'cer- 

mAiate tri-O-acetyl-1,5-anhydro-Efructose prior to nitrone formation. 

O$$$@ Ac*@ 

l-l 
d OBz NR 

Qe 

‘O* 
24 R= OCH&Hg 

23 25 R q NHCONHz 26 

Apart frcuntheirpreparativeutilizationas chiral synthona, thesekems openupan 

efficient entry into the hitherto inaccess-tile series of 1,5-anhydroketoses ') and - via 

N-halosuccinimide-i refmctionalization at C-l -alsoprovi&areadyaccess to 

2-oximir~glya~ylhal_ides IO) and, thus, to aminosugar-containing oligcsaccharides. 

Sugar-lanes, XIII. Grateful acknwledgementis made to thePonds derChemis&en 
Industrie fortheirsupportof this research.-Part XII: F.W.Lichtenthalerand 
P. Jarglis, Chem. Ber. 113, 489 (1980). 

S.R. Sandler and W. Karo, Orgcmic Functional Group Preparations, Vol. III, 406 ff., 
Acaemic Press, New York, 1972. 

There appears tobeonly oneexaqleof ahydroxylamine-inducedenolesterhydrolysis in 
the literature, i.e. the incidentally observed conversion of cyclopant-enolone benzoate II 
into themonoxirre Ivwithloss of theben~oylgroup~). F&slated thereti is the selective 
removal of the phenol-type U-benzoyl group in di-C-benzoyl kojic acid by hydroxylamine5), 
and, possibly, thepreferentialhydroxylamine- 
in psracylated tibo-nucleosides.6). 

indued sqificaticm of 2'-U-aql groups 



4) C.K. Ingold and C.W. Shoppee, J. Chem, Sm. 1928, 365, 1868. - 'Ihe scmewhat ccanplex 
experimental data reported thereinmay-ununderpartial cxxrectionof the views then 
presented -be reinterpreted as follows: enolone benzoate II on treatment with mlar 
amxmtsofhydroxylamine , yields the Z-mmoxima IV, structure and configuration following 
frcnn its independent fonmtion via nitmsation of X, and from its Beclcmm rearrangement 
to the la&am IX; in contrast, the free cyclopsnt-enolone I is converted into the 
isomeric Z-rmnoxima VII (“y-oxirre” of I. & S.) on molar oximtion as evidenced by its 
rearrangemant tc the lactam VIII, clearly different from IX, and by its reductive con- 
version into VI (R = H, AC). 

I II III IV V 

tjHR NOH fl 

VI VII VIII IX X 

Conditions: A, C H COCl/pyridine; B, NH OH-HCl (1 molar)/NaHCO 

r00m temp.; C, I&,&l-HC1/NaOAc in EtOH,22 h, reflux; D, NH,OH* 4 
in EtOH, 18 h, 

Cl (1 molar 
equiv.)/NaOAc/lO%‘NeOH, 40 h, 4O*C; E, NoCI/CHCI 30 min,‘ 1000~; F, isoamyl 
nitrite/NaOMe in MeOH, 30 min, 35OC; G, NaHg/HOAc'in EtOH, 50-60°C or Na/EtOH, 
reflux; H, HCl/ether, reflux. 

Since direct enol ester cleavage in II would yield I and, thus, VII on oxidation, the 
hydroxylamiue-induced removal of the bsnzoylgroup II -t IVmstproceedviaenolone oxims 
III as the it-&em-&hate, oxirmtion of the carbmyl group being obviously faster than 
hydroxylaminolysis (or hydrolysis) of the ester function. 'Ihis conclusion is sustained 
by the obtention of enolone oximss of type III in pyranoid systemg). 

?hat benzoic acid (in unreported yield though) was obtained in the conversion II + IV 
indicates that III may not only undergo hydroxylaminolysis but hydrolysis as well under 
the slightly alkaline conditions. 

5) 

6) 

7) 

8) 

A. E&lik and C.B. Purves, Can. J. Ckem. 2, 1361 (1955). 

Y. Ishido and N. Sakairi, Nucleic Acids &es., Spec. P&Z. 3, sl3 (1977). 
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Lichtenthaler, Pure Appl. Ckem. 50, 1343 (1978). 
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