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Abstract - The sbsolute configuration of the moenuronic acid molety of
the antibiotic moenomycin A has been established by a pertisl synthesis
starting from D-galactose. The relation between the absolute conformation
of a-hydroxy lactones and their chiropticel properties Is discussed In detall.

The sntibiotic moenomycin A (1) ! Is the main constituent of the trade product fisvomycin ®
which is utilized In animal nutrition. 2 1 belongs to the most efficient inhibitors of the biosynthesis
of bacterial cell wall peptidoglycans. 3

Unit F of 1 I3 the cerbamate of a new methyl-branched uronic acid called moenuronic acld. After
tritivoroacetic acid degradation of 1 the 3-O-carbamoyl-1-phosphate 2 of moenuronic acid was isole-
ted ‘4 whereas cleasvage of 1 with dilute hydrochloric secid followed by glycoside formation yielded
the ethyl furanosidurono-6,3-lactone 3. 5 After treatment of 1 or 3 with 2n HCL (20 h et 100°C)
racemic 7 was obteined. 5 Presumably, intermedistes of types S and 8 are involved in this degradation
reaction,

Constitution and relative configuration of moenuronic acid were assigned on the basis of detailed
spectroscopic ansiyses. 5 The proposed structure was recently confirmed by partisl synthesis. 6 The
absolute configurstion depicted in 2 and 3 Is based on chiroptical data. 3 and the ciosely related
D-glucuronic acld derivative 4 have aimost identicel CD spectrs 5 (see Table 2). Since It is princi-
pelly impossible to establish both conformation and sbsolute configuration by one CD experiment the
assumption had to be mede that both 3 and mode! compound 4 exist preferentially in the same con-
formation. Unfortunately, no information on the conformation of the lactone ring In 3 is accessible
by 1H-NMR-.poctrou:o;:y. 5 Recently, Kato end coworkers discussed & case where from CD dats the
wrong sbeolute configuration was deduced because an Incorrect conformation had been essumed. 7 In
order to establish the absolute configuration of the moenuronic ecid molety of moenomycin A con-
clusively, we decided both to correlate moenuronic scid chemically with a compound of known abso-
lute configuretion and to study in some detail the CD of uronolactones of type 3.

Synthesls of D-moenuronic ecld derivatives from D-galectose

D-Galactose was transformed Into the known derivative 8, 8 Selective aliylation of the equatorial
3-OH group In 8 was schieved under the conditions reported by David and coworkers. o Thus, 8 wes
transformed Into the stannylene derivative 9 which in toluene solution (reflux) was trested with allyl
bromide In the presence of tetra-n-butylammonium bromide to give 10 in an oversll yleld of B7X,
Oxidation of 10 to ketone 18 turned out to be somewhat difficult, presumably, beceuse 18 is s
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rather unstable compound. Best results were obtained using Corey's 10

dimethylsulfide/N-chliorosuccin-
imide (79% yield) or the Swern procedure " (84% yield). Mlljkovic et sl 12 have first reported that
under proper conditions methyimagnesium iodide adds sterecselectively to hexspyrsnosid-4-uloses of
type 168 to furnish exclusively addition products such as 19 with an o -{equatorial) methyl group
whereas methyllithium yieids solely 48-methyl compounds such as 13 with an axisl methyl group. In
our hands the reaction of 18 with commaercial methyllithium at -78°C led to & mixture (as apparent
from the "H-NMR spectrum) of 13 and 19.

Routinely, separation was not performed st this stage since separation of 14 and 20 tumed out to
be much simpler. Removal of the allyl group from 13 and 19 was schleved by a well-established
two-step procedure. Flrstly’, the allyl ether was isomerized into the prop-1-enyl ether function (rho -
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dium(l) catalysis) which was then efficlently clesved by oxymaercuration to furnish after chro-
matogrephic separstion 14 and 20 In 81% and 11% yleld, respectively, based on 18. The configuration
at C-4 in 14 and 20 was estadblished by 1:’C-NMR spectroscopy. According to Miljkovic et al. 15 in
branched-chain sugars of this type an exial methyl group absorbs st higher field ( 6 = 14.6 for 14)
than an equstorial one ( 8 = 21.8 for 20). Removal of the benzyl protecting groups from 14 by hydro-
genolysis furnished 12 which has aiready been described by Yoshimura et al, 6. We wished to intro-
duce the 3-O-carbamoyl group present in unit F of 1. This was achieved using the Kishi procoduro.'6
Thus, brief trestment of 14 with one equivalent of trichloroacetyl isocyanate followed by hydrolysis
yielded 15 in 73% yield. Hydrogenation of 15 occurred smoothly to give 11 in 94% yield. Finally,

17

catalytic oxidation of 11 led to the desired moenuronic aclid derivative 17. By trestment of 17 as

well as of 18, which was prepared from 12 as described by Yoshimura et al. 6 with 0.1 m HCI in

eothanol for 15 h at reflux temperature ethyifursnosiduronolactone 3 was formed in about 27% yield.
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Toble 1: Poutrve son FAB mess spectrs of compeunds 10:-20 (quati-moleculer won regron)

MATRIX
Tempound glycorol olycerol o LiCI TEA* TEA® o LCI
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A10.43)M-»
MN0.0S)M-OC»«’
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13 STHO.MIM-HTEA 435(4.58)MeLs

SA4T(1.10)MeMeTEA-32

T7006.10)2Me M S3(1.00)M M TEA 784(0.13)2Me L1
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“TEA » Triethenoleming RS - ) nocn,

This compound proved identicsl with a sample obtained from 1. s Most significantly, both samples
showed a positive CD within the lactone absorption band. This proves that the moenuronic acid residue
of moenomycin A belongs indeed to the D-series as previously assumed. s

Mass spectrs of compounds 10 - 20
As may be expected compounds 10 - 20 did not give molecular ions using the EI technique. On the

other hand under proper experimental conditions excellent FAB mass spectra were obtained in the
positive ion mode fully in accord with the proposed structures. The resuits are shown in Table 1.
When 8 matrix of triethsnolamine (TEA) was used, the characteristic cluster ions (MsTEA+H)® and
(MsTEA-H)* were formed in most cases. Very intensive quasimolecular ions (MsLi)* were obtained

after addition of LIC! to the sample dissolved in TEA, In some cases (Ms+Li)* was the base peak of

the spectrum,
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Some general remarks on the chiroptical properties of a-hydroxy lactones

There exist two rules for hydroxy lactones of type 3 predicting the sign of the n~x* CD of the lac-
tone chromophore. The rule of Okuda 18 says that the sign of this CD is determined by the disposi-
tion of the OH group in a-position to the CO function. Using projections 21 and 22 the Cotton
effect should be positive if the OH group is above the plane of the lactone ring as in 21, and nega-

tive if it is below as in 22, Beecham 19 on the other hand stated that it is the chirality of the

lactons ring which determines the sign of the n —x ° Cotton effect (Wolf-Legrand rule 20'21).

For a
negative torsionsl angle (O-)C-Ca(-cn) as in 23 a positive CO has to be expected. It the torsional
angle is positive (see 24) a negative CD results. Actually, these rules do not differ conceptually
from each other. The perturbing influence of 8 chirally arranged bond connected to the C,atom of
the lactone moiety is mainly through-bond, and it should not matter wether this bond is within the
ring or exocyclic to it. The magnitude of the perturbation is approximately the same for C and O
as regards the chiroptical properties, that of H is, however, much smaller. It follows then that for a
small torsional angle (O-)C-Ca(-Cs) within the ring the influence of the OH group should prevail,
whereas ring conformation should determine the Cotton effects when this angle is larger (this torsio-
nal angle is not the same as that defined by the C.I.P. rules 22!). All this is valid, however, only if
the carboxylic chromophore is coplanar and, therefore, inherently achiral. X-ray studies have shown
that this is approximately the case for most factones investigeted, at least in the solid state. 23
For D-glucuronic scid 6,3-l1actone (25) these relevent torsional angles (in the crystalline state) are
-17° (within the ring) and -142° (O-C-C-OH, i.e. «38° in C.I.P. notation), respectively. From mole-
cular modeis it can be deduced that It is the steric interaction between the SA-OH and the atoms
of the furane ring which stabdilizes this conformation of the lactone ring, and both chiral perturbations
give positive contributions to the n~x * - Cotton effect. For the corresponding a -ethyl glycoside 26
we found 8¢ = +2.85, and no further steric Interaction is introduced by the OEt moiety according to
molecular modeis. This steric repulsion should become more pronounced, however, for the B-ethyl

glycoside 4, stabilizing this same conformation even more. Indeed, & somewhat larger positive CD (&c
25

= +3.67) has been measured. For the B-methyl glycoside 27 this same steric repulsion is obviously
much weaker as can be deduced from the 8¢ - value of +2.92.
Formation of an edditional dloxolane ring ss In 28 26 should also scarcely change this conformationsl!

oquilibrlum, and this view is supported by 8¢ = +2.40 for scetonide 28. Epimerization st C-5 to the
L-ldo compound 29 27 will release this steric Interaction at the B-side of the lactone ring, but it is
difficult to predict from molecular models which conformation of the lactone ring should here be
the preferred one. The contribution of the OH group to the Cotton effect is now negative, anc as
4e = -0.96 we can conclude from this small value that the lactone ring is not present solely in the
second possible conformation 24, since then we should expect a larger negative CD. Removal of the
5-OH group lesds to 30 28,29 for which a negative CD of 8¢ = -1,52 has been recorded. Clearly, for
30 the second lactone ring conformation (c.f. 24) with the positive torsional angle (O-)C-Cc(-CB)
within the ring preponderates here. According to molecular modsls introduction of the additional
methyl group at C-4 present in the moenuronic acid lactone 3 should not drastically change the con-
formational equilibrium of the lactone ring. Thus, s positive CD is expected for 3, in full agreement
with the experimental facts (Ac = +2.42 was found for a sample of 3 obtained by degradation of 1
5 and ac = +2.91 for synthetic material).

The direct contribution of the 4-methyl group is predicted from the corresponding sector rule to be
either negligable or weakly positive, depending on the ring conformation 2‘; anyway, it should be of
marginal influence only compared to the other through-bond interactions.

In this specific case the determination of the absolute configuration of a sugsr lactone from its CD
gave the correct result. As can be seen from the other examples one must, however, be very cautious
in the interpretation of CD data of a -hydoxy lactones. On the other hand, once the absolute con-
figuration is known, from the CD data very valuable informations about the preferred conformation
of the lactone ring in solution can be obteined.
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R X Y
25| B8-OH 28| H OH
28| a-OEt 29| OH H
27| B-OMe 0| H H

Table 2: CD data for uronolactones 3, 4, and 268 - 30

Compound A m"(nm) e max
3 223 . 2,91
4 221 + 3.87
28 222 . 2.85
27 220 . 2,92
28 222 ¢ 2.40
29 229 - 0.96
30 216 - 1.52
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EXPERIMENTAL

All 02- or moisture-sensitive reactions were performed in oven-dried glassware under a positive
pressure of argon. Sensitive liquids and solutions were transferred by syringe, and were introduced
into reaction flasks through rubber septa. Usual work-up means partitioning the reaction mixture be-
tween water and an organic solvent (given in parenthesis), drying the combined organic layers with
anso‘ and ron!‘oval of solvent by distillation in vacuo using :aromtory evaporator. The instrumenta-
tion used was: H-NMR: WP 80 (Bruker), WH-250 (Bruker); “C-NMR: WH 250 (Bruker); IR: Perkin
Elmer 257 and 681; CD: Jobin-Yvon-ISA dichrograph Mark (Il connected online to a PDP-8/e; LC:
Medium pressure chromatography using 31.0 cm x 2.5 cm glass tubes, silica gel Grace (S0 y m),
Duramat pump (CtG); UV detector Chromatochord Il (Serva).

The FAB mass spectra were obtained using a8 Finnigan MAT 731 iInstrument. Samples were dissolved
in dimethylsulfoxide, and the matrix (glycerol or triethanolamine 30 or a solution of LiClI in glycerol
and triethanolamine, respectively) was added. The solutions were placed on a stainless steel probe

tip i and bombarded with 6 KeV Xenon from a modified Saddle Field lon Source.

Methyl 3-O-Allyl-2 6-di-O-benzyl-a-D-galactopyranoside (10).
A mixture of 8 5 (3.74 g, 10.0 mmol) and di-n-butyltin oxide (2.56 g, 10.3 mmol) in toluene (300
ml) was refluxed (using a Dean-Stark water trap) for 7 h. After removal of 100 ml of the solvent

allyl bromide (6.1 ml, 70 mmol) and tetrabutylammonium bromide (1.93 g, 6.0 mmol) were added
and the resulting mixture was refluxed for 8 h. The solvent was removed under reduced pressure and
the residus partitioned between ether (30 ml) and two 20 ml portions of 5% NaHCOa. The organic
layer was dried (Nazso‘) and evaporated. LC (EtOAc/petrol 1:4) furnished 10 (3.60 g, B87%) as a
colourless oil.- IR (CCI‘): 3590 (OH), 3100-3000, 1650, 1500, 1100, 698 cm-‘.- 'H-NMR (80 MHz,
CDCIa): 6 = 2.60 (s, 1H, OH); 3.37 (s, 3H, OCHa); 3.50-4.15 (m, 6H, 2-H, 3-H, 4-H, 5-H, CH2-6);
417 and 4,19 (m, 2H, JAB (from decoupling experiments) = 3.0 Hz, -0-CH -CH-CHZ); 4.45-4.80 (m,

2
S§H, 1-H, benzylic H's);5.07-5.45 (m, 2H, -CH2);5.70-6.22 (m, 14, J M. H ™ 10 Hz, J He
C=C C+Cuy
1 18 Hz (from decoupling experiments), -Cﬁ:CHz); 7.33 (s, 10H, aromatic H's). - FAB-MS: see
Table 1.- C,,Hy O (414.5); Found m/z = 421 (MLI®, FAB-MS).

Methyl 3-O-Allyl-2 6-di-O-benzyl-a-O-xylo-hexopyranosid-4-ulose (16).

8) To a solution of N-chlorosuccinimide (192 mg, 1.44 mmol) in toluene (3 mi) at 0°C wes added di-
methylsultide (0.145 ml, 197 mmol). After the solution had stirred for 30 min at 0°C 10 (200 mg,
0.48 mmol) was added at -30°C and the reaction kept at -28°C for 3 h. Then a solution of triethyl-

amine (0.205 ml, 1.47 mmol) in toluene (1 mi) was added and the mixture allowed to warm to
ambient temperature. After addition of ether (10 ml) usual work-up (ether) and LC (acetone/petrol
1:6) furnished 18 (156 mg, 79%) as & colourless oil.

b) To a solution of oxalyl chloride (0.38 mi, 4.34 mmol) in CH.CI, (7 mI) at -60°C was added a

solution of DMSO (0.67 mi, 9.40 mmol) in CHch2 (1 mi). Afto? s?ow addition of 10 (1.63 ¢, 3.93
mmol) dissolved in CHZCIZ (9 ml) at -70°C the reaction mixture was stirred for 25 min at -15°C.
At -30°C triethylamine (2.5! ml, 18 mmol) dissolved in CHzcl2 (2 mil) was added and the mixture
stirred at -15°C for S min. Addition of water (25 mi), ususl work-up (CH20I2), and LC (ethyl ace-
tate/petrol 1:7 then 1:5) furnished 18 (1.352 g, 84%).- IR (CCI‘): 3100-3000, 1745, 1605, 1500, 700
em™'- TH.NMR (80 MH:, COCly): 6 - 3.48 (s, 3H, OCH,); 3.55-3.90 (m, 3H); 3.95-4.47 (m, 4H);
4.57 (s, 2H, benzylic H's); 4.63-4.86 (m, 3H, 1-H, benzylic H's); 5.10-5.50 (m, 2H, -CH2); 5.72-6.24
(m, t1H, -Cg-CHz); 7.32 and 7.35 (10H, aromatic H's).- FAB-MS: see Table 1.- C,,H, O, (412.5);

24 28786
Found m/z « 419 (MLi®, FAB-MS).

Reaction of 18 with MeLi.
To a cooled (-78°C) solution of 18 (2.91 g, 7.04 mmol) in ether (200 mi) was added 0.90 M MeLi
in ether (32 mi, 29 mmol). After stirring at -78°C for 7 h, warming to ambient temperature, and
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addition of water the mixture was worked up as usual. LC (acetone-petrol 1:8 and 1:5) furnished a
mixture of 13 and 19 (2.50 g, 82%).

Methyl 3-O-Allyl-2,6-d1-O-benzyl-4-C-methyl-a-D-glucopyranoside (13).

From the mixture of 13 snd 19 & small sample of pure 13 was obteined by LC (ethyl scetate-petrol
1:6).- IR (CCI,): 3600-3540 (OH), 3100-3000, 1500, 700 em 1. TH-NMR (80 MHz, cOCly): &= 1.15
(s, 3H, CHy); 2.63 (s, 1H, OH); 3.40 (s, 3H, OCH,); 3.20-4.00 (m, SH, 2-H, 3-H, 5-H, CH,-6);
4.24-4.47 (m, 2H, o-cgz-CH-CHZ,); 4.47-4.92 (m, SH, 1-H, benzylic H's); 5.05-5.48 (m, 2H, -CH2);
5.75-6.30 (m, 1M, -Cﬁ-CHz); 7.34 (10H, sromatic H's).- FAB-MS: see Table 1.- c25H3206 (428.5);
Found m/z =« 435 (MLi®, FAB-MS).

Removal of the allyl group from 13 and 19.

A solution of the mixture of 13 and 19 (872 mg, 2.27 mmol) and 1,4-diszablcyclo [ 2.2.2 ] octen
(113 mg, 1.0 mmol) in 9:1 ethanol/water (36 mi) was refluxed for 5 min. After addition of
Rh(PPh3)3CI (243 mg, 0.26 mmol) the reaction mixture was refluxed for 2 h, After this period it
was cooled to ambient temperature, filtered to remove the catalyst, dliuted with toluene and evepo-

rated in vacuo to dryness. The residue was teken up in 1:5 ethyl acetate-petrol and filtered through
a short silice layer (30 g). After evaporation to dryness the reaction products were dissolved in
acetone (36 mi) and water (2.7 ml) and treated for 40 min at amblent temperature with HgCI2
(486 mg, 1.79 mmol) and HgO (702 mg, 3.24 mmol). The suspension was then filtered, the clesr
solution evaporated, and the residue taken up in ether. Washing the solution several times with 30%
Klaq, usual work-up (ether) and LC (ethyl acetate-petrol 1:2 then 1:1) furnished 14 (655 mg, 74%

bssed on 18) and 20 (112 mg, 13% based on 186).

Methyl 2 6-Di-O-benzyl-4-C-methyl-a-D-glucopyranoside (14).

Mp. 87-88°C (from ethyl acetate).- IR (CHCIa): 3595, 3560-3140 (OH), 3100-3000, 1805, 1500,
1078, 702 cm™'.- "H-NMR (250 MHz, COCl,): 6 = 1.14 (s, 3H, 4-CH,); 3.18 (broad s, 2H, 2 OH's);
3.29 (69, 1H, 2-H); 3.33 (s, 3H, O-CH,); 3.56 (ABX, 1H, 6-H); 3.75 (ABX, 1H, 6'-H); 3.85 (ABX,
1H, 5-H); 3.94 (d, 1H, 3-H); 4.51 and 4.56 (AB, 2H'|JA8|' 11.9 Hz, benzylic H's); 4.66 and 4.72
(AB, 2H'|JA8|' 12.2 Hz, benzylic H's); 7.32 (10H1,3uomlmc H's). J12 = 4.0 Hz, J2,3 = 10.1 Hz,
Jgg = T4 ML, Jgg, = 4.2 H|dg g = 10.1 Hz T'C-NMR (62.9 MHz, COCly): 6 = 14.65 (4-CHy);
55.04 (OCHa); 68.81; 71.12; 73.00; 73.39; 73.48; 74.85; 78.28; 97.59 (C-1); 127.568; 127.71; 127.98;
128.10; 128.41; 128.50; 137.87; 138.08 (aromatic C's).- (Found C 66.78, H 6.94. Calc. for c22H2808
(388.5) x 0.5 H,O: C 66.48, H 7.35.- FAB-MS: see Table 1.- C,,H,,0 (388.5); Found m/z = 395

2272876
(MLI*, FAB-MS).

Methyl 2.6-Di-O-benzyl-4-C-methyl-a-D-galactopyrenoside (20).

IR (CHCI3): 3575, 3500 (OH), 3100-3000, 160S, 1500, 1075, 700 cm".- "H-NMA (80 MHz, CDCI3):°
= 1.25 (s, 3H, 4-CH3); 2.30 (broad s, 3H, OH); 3.15 (broad s, 1H, OH); 3.37 (s, 3H, OCH3); 3.60-3.90
(m, 5H, 2-H, 5-H, CH2-6); 4.50-4.80(m, SH, 1-H, benzylic H's); 7.33 (10H, aromatic H's).- 1:i’C-NMR
(62.9 MHz, CDCIa): 21.80 (4-CH3). 55.34 (OCH3). 69.62, 71.85, 72.90, 73.08, 73.83, 73.87, 77.28,
98.13 (C-1), 126.66, 126.93, 127.81, 127.91, 127.97, 128.09, 128.51, 129.06, 137.46, 138.25.- FAB-MS:
ses Table 1.- C, H, Of (388.5); Found m/z » 536 (M-HeTEA)®, 5§38 (MeHJTEA)®; FAB-MS).

Methyl 4-C-Methyl-a-D-glucopyranoside (12). 6

A mixture of 14 (388 mg, 1.0 mmol), ethano! (70 mi) and 10% pelladium-on-charcoal (80 mg) was
stirred under hydrogen at room temperature and stmospheric pressure. After 4 h, the mixture was
filtered and the solvent evaporated. LC (ethyl acetste-methano! 7:1 then 5:1) provided 12 (204 mg,
98%).- M.p. 142°C (from ethyl acetate-methanol).- IR (KBr): 3700-3050 (OH), 2840 (OCH3); 1050
em™'.- THCNMR (80 MHz, Pyridine-dg): 8 « 1.62 (s, 3H, 4-CHy); 3.49 (s, 3H, OCH,); 3.90-4.70 (m,
SH, 2-H, 5-H, CH2-6); 5.14 (d, 1H, J"z = 4.1 Hz, 1-H); 5.80-6.70 (4H, 4 OMH's).- FAB-MS: see

Table 1.- CgH O, (208.2); Found m/z = 209 (MH*, FAB-MS),
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Methyl 2,6-Di-O-benzyl-3-O-carbamoy!-4-C-methyl-a-D-glucopyranoside (15).
To a solution of 14 (390 mg, 1.004 mmol) in dry CHZC'2 (15 ml) at -10°C trichloroscetyl isocyanate

(125 ul, 1.05 mmol) was added. After warming to smbient temperature (2 h) methanol (0.1 mi) and
then 5% K2C03
for 2 h, Usual work-up (CH2CI2) and LC (ethyl acetate-petrol 1:2 then 1:1) furnished 15 (318 -rr:g,
73%) as a colourless sirup.- IR (CHCI3): 3640-3100 (OM), 3100-3040, 1730 (CO), 1600, 698 cm .-
TH-NMR (250 MHz, COCIy): & = 1.10 (3, 3H, 4-CHy); 3.41 (s, 3H, OCH,); 3.44 (dd, 1H, 2-H); 3.57
(ABX, 1H, 6-H); 3.82 (ABX, 1H, 6'-H); 3.93 (ABX, tH, 5-H); 4.02 (broad s, 1H, OH); 4.54 and
4.57 (AB, 2H,|JA8| = 12.5 Hz, benzylic H's); 4.59 and 4.66 (AB, 2H,|JA8|= 12.1 Hz, benzylic H's);
4.68 (0, 1H, 1-H); 5,04 {(d, 1H, 3-H); 5.15 (2H, NH2); 7.32 and 7.34 (10H, aromatic H's).- J"z
3.9 Hz, 4y g < 10.2 Mz, Jg g = 30 Mz, dg g = 7.5 He[Ug g | < 105 Ha.- "SC-NMR (629 MHz, CgDg):
5 = 158 (C-CH3); 54.7 (OCH3); 69.1 (CHZ-G); 72.6, 73.1, 73.2 (C-4 and benzylic C's); 73.7, 71.3,
79.0 (C-2, C-3, C-5); 97.7 (C-1); 158.6 (-OCONH,).- FAB-MS: see Table 1.- C, H, NO, (431.5);
Found m/z = 438 (MLi", FAB-MS),

8q. (10 mil) were added. The resulting suspension was stirred at room temperature

Methyl 3-O-Carbamoyl-4-C-methyl-a-D-glucopyrancside (11).

A mixture of 15 (110 mg, 0.25 mmol), methanol (20 ml) and 10% palladium-on-charcoal (45 mg)
was stirred under H2 at room temperature and atomospheric pressure. After 4 h, the mixture waes
filterod and the solvent evaporated. LC (ethyl acetate-methanol 10:1) furnished 11 (60 mg, 94%).-

M.p. 96-98°C (from ethyl acetate-methanol).- IR (KBr): 3700-3040 (OH, NH), 1700 (CO), 1615
em ' .- TH-NMR (80 MH:, pyridine-dg): & = 1.50 (s, 3H, 4-CH,); 3.42 (s, 3H, OCH,); 3.90-4.70 (m,
4H, 2-H, §-H, CH_-6); 5.12 (d, 1H, 1-H); 5.84 (d, 1H, 3-H); 6.05-6.35 (2H, NH2); J12 « 40 Hz,

1

Jyq = 10.0 Hz.- ""C-NMR (22.6 MHz, DMSO-dg): 6 = 15.0 (4-CH,); 54.1 (OCH,); 50.2; 69.2; 71.6;
75.0; 77.1; 99.0 (C-1); 157.3 (OCONHM,).- FAB-MS: see Table 1.- CoH ,NO, (251.2); Found m/z =
258 (MLi*, FAB-MS), C 40.14, H 7.10, N 5.33, Calc. for C_,H O N x H,O: C 40.15, H T7.11, N

9 1777 2
§.20.

Methyl 3-O-Carbamoyl-4-C-methyl-a-D-glucopyranosiduronic acid (17).

A mixture of 11 (211 mg, 0.84 mmol), water (15 ml), end Adsm's catslyst (600 mg) wss adjusted
to pH 8 with NaHCO3 and then stirred under 02 ot 60°C end etmosperic pressure. After 7 h, the
mixture was filtered and the solvent removed by Iyophitization. LC, first Dowex S0-H* (30 ml), then
silica gel (CHCI,-methanol-H,0-CH,COOH 10:8:1.5:0.1) geve (after evaporation and lyophilization) 17
(109 mg, 49%) as s colourless solid.- IR (KBr): 3700-3020 (OH, NH), 1715 (CO), 1620 cm™ .- "3c.
NMR (62.9 MHz, DMSO-ds): 6 = 17.2 (J-CH3); 54.8 (OCH3); 68.8; 71.5; 72.6; 76.3; 99.5 (C-1);
156.9 (OCONH,); 172.4 (C-6).- FAB-MS: see Table 1.- CoH,.NOg (265.2); Found m/z = 272 (MLI®,
FAB-MS).

2);

Ethyl 4-C-Methyl-B-D-glucofursnosidurono-8,3-lactons (8).
a) A solution of 17 (50 mg, 0.189 mmol) in 0.1 M ethanolic HCI (10 ml) was refluxed for 15 h,
Evaporation to dryness and LC (ethyl acetate-petrol 3:1) furnished 8 (11 mg, 27%) es & colouriess

sirup, identice! with an suthentic sample. 5

b) Similarty, 18 which was obtained from 12 as described by Sato et sl 6, gsve 3 In 11% yield.
TH-NMR (250 MHz, COCI,): 6« 119 (t, 34, J = 7.0 Hz, -O-CH,-CHa); 1.67 (s, 3H, 4-CH,); 248
(g, 1H, 2-OH); 2.75 (d, 1H, 5-OH); 3.52 and 3.73 (m, o-cgz-cna); 4.14 (d, 1H, 5-H); 4.42 (4, 1H,
2-H); 4.57 (s, 1H, 3-H); 5.13 (s, 1H, 1-H), J » 4.2 H2, J « 9.2 Hz), CO (ethanol, ¢ = 1.1
mmol/l): Am" (8¢ ) = 226 nm (+3.10).

2,0H 5,0H
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