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A short and high-yielding synthesis has been devised to

prepareC-linked 2-deoxy-2-acetamida-p-galactopyranose
derivative 3. One of the main advantages of this approach
is that it employs commercially available and inexpensive

Note

Although many methods have been developed to prepare
C-linked carbohydrate derivatives, the synthesisGCalinked
glycosylamine derivatives is still lengthy and inefficiérithe
preparation ofc-linked 2-deoxy-2-acetamida-p-galactopyra-
nose derivatives is especially difficult due to the incompatibility
of C-2 nitrogen protecting groups with mogtglycosylation
strategied.Currently available syntheses Gflinked 2-deoxy-
2-acetamidax-D-galactopyranose derivatives utilize glucosyl
derivatives (via oxime intermediatés)r galactosyl pyrano8e
derivatives (via galactal intermediates) as starting materials. The
latter approach often introducesCa2 acetamide precursor via
azido nitration® azido chlorinatiorf? or azido selenatioff
and these intermediates are then subjected to stereoselective
carborr-carbon bond-forming reactions. For instance, acetyRénic,
allylic,°M allenic?" cyano? and other derivativés' have been
prepared after azidonitration or chlorination of the appropriate
glycal. Similarly, a number of-linked GaINHAc derivative¥""
including C-linked disaccharide GaINHAc derivatishave
been prepared via azido selenation of galac@ilLinked
N-acetylgalactosamine derivatives have also been prepared via
direct Keck allylatiori-1%1120f N-acetylgalactosaming?

(3) (&) Shulman, M. L.; Shiyan, S. D.; Khorlin, A. Carbohydr. Res.
1974 33, 229. (b) Chmielewski, M.; Bemiller, J. N.; Ceretti, D. P.
Carbohydr. Res1981 97, C1-C4. (c) Myers, R. W.; Lee, Y. GCarbohydr.
Res.1986 152 143. (d) Bemiller, J. N.; Yadav, M. P.; Kalabokis, V. N,;
Myers, R. W.Carbohydr. Res199Q 200, 111. (e) Kuan, S. F.; Byrd, J. C.;
Basbaum, C.; Kim, Y. SJ. Biol. Chem1989 264, 19271. (f) Byrd, J. C.;
Dahiya, R.; Huang, J.; Kim, Y. SEur. J. Cancer1995 31A 1498. (g)
Hennebicg-Reig, S.; Lesuffleur, T.; Capon, C.; De Bolos, C.; Kim, |;
Moreau, O.; Richet, C.; Hemon, B.; Recchi, M. A.; Maes, E.; Aubert, J.
P.; Real, F. X.; Zweibaum, A.; Delannoy, P.; Degand, P.; HueBiGchem.

D-glucosamine as the starting material. The key steps includeJ. 1998 334 283. (h) Zanetta, J. P.; Gouyer, V.; Maes, E.; Pons, A.; Hemon,

a highly stereoselectivg€-allylation followed by epimeriza-
tion of the C-4 hydroxyl group. Building block3 and
orthogonally protecte-linked 2-deoxy-2-acetamida-p-
galactopyranose derivati&were obtained in 44% overall
yield (six steps) and 29% overall yield (eight steps),

respectively. This represents a significant improvement over

previously reported syntheses.

Since the early 1970s, many synthese€4dinked carbohy-
drate derivatives have been reportéd:2 The interest in these

compounds stems from their applications as glycosidase inhibi-

tors$ and their attractiveness as intermediates for probing
carbohydrate-peptide and/or carbohydratéipid interactiond
in biological systems. The enhanced stability o€-linked

B.; Zweibaum, A.; Delannoy, P.; Huet, Glycobiology200Q 10, 565.

(4) (a) Lee, Y. C,; Lee, R. TAcc. Chem. Red.995 28, 321. (b) Dwek,
R. A.Chem. Re. 1996 96, 683. (c) Imperiali, B.; Shannon, K. L.; Rickert,
K. W. J. Am. Chem. S0d.992 114 7942. (d) Imperiali, BAcc. Chem.
Res.1997 30, 452. (e) Seitz, OChemBioChen200(Q 1, 214.

(5) (a) Varki, A.Glycobiology1993 3, 97. (b) Lis, H.; Sharon, NEur.
J. Biochem1993 218, 1. (c) McEver, RGlycoconjugate J1997, 14, 585.

(6) For representative approaches see: (a) Nicotra, F.; Russo, G.;
Ronchetti, F.; Toma, TCarbohydr. Res1983 124, C5-C7. (b) Giannis,
A.; Sandhoff, K.Carbohydr. Res1987 171, 201-210. (c) Carcano, M.;
Nicotra, F.; Panza, L.; Russo, @. Chem. Soc., Chem. Commu989
297. (d) Grondin, R.; Leblanc, Y.; Hoogsteen, Retrahedron Lett1991
32,5021. (e) Leteux, C.; Veyrieres, A. Chem. Soc., Perkin Trans1994
2647. (f) Kim, K.; Hollingsworth, R. |. Tetrahedron Lett1994 35, 1031.
(g) Hoffman, M.; Kessler, HTetrahedron Lett1994 35, 6067.

(7) Roe, B. A.; Boojamra, C. G.; Griggs J. L.; Bertozzi, XXOrg. Chem.
1996 61, 6442.

(8) (@) Cipolla, L.; La Ferla, B.; Lay, L.; Peri, F.; Nicotra, F.
Tetrahedron: Asymmetr300Q 11, 295. (b) Cipolla, L.; Lay, L.; Nicotra,
F.J. Org. Chem1997, 62, 6678.

pyranoses toward basic and acid media as well as resistance to (9) For representative approaches, see: (a) Lemieux, R. U.; Ratcliffe,

enzymatic degradation makes them ideally suited for this
purpose.
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SCHEME 1. Preparation and Allylation of Intermediate 5

SCHEME 2. Preparation and Allylation of Intermediate 7
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HCl, Allylphenylsulfone
rix Bistributyltin
OH ) OAc ho
HO Ho OH dist. AcCl| Ao aco /C OAc
% on o HCl, o o AcO .
HO OH 30°C | AcO \ :;A
NHa*Cl HO T hine AcHN A== ) * AcO A Only o
Y Cli
AIBN (from 0.05 eq. to 0.2 equiv.) 5 T + Polymer =
Allyltributyltin (from 1.5 to 5 equiv.) 6
dist. toluene, 85°C 42%
. OAc AcO OAc strategies and explore a novel synthetic route to accéisgked
o ¢ o 2-deoxy-2-acetamida-b-galactopyranose derivativ@sand 3
AcO = *  AcO + Polymer starting from commercially available and inexpensive
TO AcHN | glucosamine.
6 The proposed strategy installed an allyl group at the anomeric
14% position and inverted the stereochemistryGd late in the

) . . . synthesis. The inversion of stereochemistnCad of various

As part of our ongoing studies toward the rational design pyranose derivativé& has been well studied o®-linked
and synthesis dE-linked antifreeze glycoprotein analogues, we  gjigosaccharide¥c¢ In fact, a similar inversion has been
required large quantities d-linked 2-deoxy-2-acetamida- reported in the synthesis @-linked 2-acetamido-2-deoxy-
D-galactopyranose derivatives. O_n the bas[s of literature pre- p-galactose where th€-2 acetamido group was introduced
cedent, we chose to perform a dlrelet allylationiémcetylga-  sing an oxime early in the synthe&isThis approach was also
lactosamine derivativé (Scheme 1}._ Chlor(_)pyr_anosé was attractive in that thec-3 hydroxyl group of2 and3 would be
generated fromN-acetylgalactosaming, which in tur was — nprotected and available for a glycosidic coupling after the
prepared via azido nitration of the corresponding glyeéal. migration/epimerization sequence.

Unfortunately, in our hands, conversion éf to 6 via The first step in the synthesis centers on the preparation of
generation of chloro intermediaffailed to proceed with yields  5_scetamido-3 4 6-t@-acetyl-2-deoxye-D-glucopyranosyl chlo-
great_e_r than 140/_0 even wh(_an previously reported optimal iqe g (Scheme 3) fromp-glucosamine in 78% vyieltbc
conglltlons (3 equiv of allyl trlbutylstanna.ne and 0.15 molar Compound3 was smoothly converted int-linked derivative
equiv of AIBN) were employed:> Changes in temperature and g yig Keck allylatiort®*in 73% yield as a8 mixture (12/1)
different Lewis acids also failed to improve the yield @t of diastereomers. Optimized conditions for this allylation utilized
Generation of5 starting from p-galactosamine produced a 4 g equiv of allyl tributylstannane and 0.3 equiv of AIBN in
similar result. Next, we explored the possibility of performing  refiyxing THF. While thea/j ratios are not as high as those
e|ther_a Keck allylatlohla_1 or _photochem|cal-med|a_ted radical previously reportedthese conditions have advantages in that
allylation on bromo derivative? (Scheme 2). Unlike chloro o nolymer byproducts are observed. Furthermore, the amount
intermediates, we were able to purify bromo derivativeusing of allylstannane in the reaction mixture can be reduce by half
silica gel chromatography. However, whémwas subjected 0 compared to the Bertozzi proceddr®eacetylation furnished
a Keck allylation, theonly product obtained was the bicyclic  jntermediate1, which was readily converted int@-linked
oxazoline. A photochemically-mediated allylatidrimproved 2-deoxy-2-acetamido-D-galactopyranose derivativésand3.
the ylgld of.6 only slightly (42%). Whll_e this sequence SEeMs  \vjth respect to the latter, the-6 andC-3 hydroxyls were
attractive given that only one anomer is generated, preparationge|eciively protected using 2 equiv of pivaloyl chloride to furnish
of the requisite starting material (2-acetamido-1,3,4,6-€ka- 12 9294 yield as an inseparahiés mixture (12:1). Inversion
acetyl-2-deoxye.,5-p-galactopyranose) is not trivial. For in- o the ¢4 hydroxyl group was accomplished by treatment with
stance, przeparatlon fromgalactosamine hydrochloride is only  yifjic anhydride followed by stirring in water overnight leading
one step?® but galactosamine is prohibitively expensive. i, ¢ jinked 2-acetamidar-n-galactose derivativa in six steps
Furthermore, the preparation from galactose pentaacetate reyng an overall yield of 44%. The inversion of tBe4 hydroxyl
quires five to seven stefawith tedious purifications by column group has been studied using various adjacent éétnsl is
chromatography. Consequently, this approach was abandoned,agionalized as outlined in Scheme 4. Intramolecular displace-
Given that Keck allylation ob-glucosamine derivativé8has  men of the triflate via the carbonyl oxygen of the pivaloyl group
been reported, we decided to combine different literature 5t .o produces dioxolenium ion intermediate Hydration
occurs from the least hindered face to give hemi-ortho ester
intermediateB after proton transfer. Intermediak collapses

(10) McGarvey, G. J.; Schmidtmann, F. W.; Benedum, T. E.; Kizer, D.
E. Tetrahedron Lett2003 44, 3775.

(11) (a) Keck, G. E.; Yates, J. B. Am. Chem. S0d.982 104, 5829.
(b) Cui, J.; Horton, DCarbohydr. Res1998 309 319.

(12) (a) Tarasiejska, Z.; Jeanloz, R. \W.. Am Chem. Soc1958 80,

(13) Ponten, F.; Magnusson, G. Org. Chem1996 61, 7463.
(14) (a) Binkley, R. W.; Sivik, M. RJ. Org. Chem1986 51, 2621. (b)

6325. (b) Heidlas, J. E.; Lees, W. J.; Pale, P.; Whitesides, Gl.NDrg. Binkley, R. W.J. Org. Chem.1991, 56, 3892. (c) Lay, L.; Nicotra, F.;
Chem 1992 57, 146. (c) Horton, DMethods Carbohydr. Chem972 6, Panza, L.; Russo, Gdelv. Chim. Actal994 77, 509. (d) Lubineau, A.;
282. (d) Baker, B. R.; Joseph, J.; Schaub, R. E.; Williams, 1J.HDrg. Bienayme, H.Carbohydr. Res1991 212 267. (e) Nashed, M. A.; El-

Chem.1954 19, 1786. Sokkary, R. |.; Rateb, LCarbohydr. Res1984 131, 47.
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SCHEME 3. Synthesis of theC-Linked 2-Deoxy-2-acetamidoe-D-galactopyranose Derivatives 2 and 3
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SCHEME 4. Stereoselectivity in the Ring Opening of and boron trifluoride etherate afforded theanomer ofl1 in
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Favored

with the assistance of two primary stereoelectronic eftécts
resulting in formation of axial este3 as thea-anomer after
purification by column chromatography. While the correspond-
ing equatorial estet3 can be formed via intermediat@, this

77% yield after purification by column chromatography. Inver-
sion of theC-4 hydroxyl group and migration of the pivaloyl
protecting group was accomplished by treatment with triflic
anhydride in refluxing dichloroethane/water to afford orthogo-
nally protected C-linked 2-deoxy-2-acetamida-p-galacto-
pyranose derivativ@ in 83% vyield. This route required only
eight steps and producetlin 29% overall yield.

In summary, the synthesis of intermediagand 3 can be
accomplished in eight and six steps, respectively, with an overall
yield of 29% and 44%. To date, the most efficient synthesis of
3 starting fromp-glucose was carried out in 14 steps and 11%
overall yield®and no syntheses usibgglucosamine have been
reported. The synthetic sequence is amenable to large scale and
consequently could be used to generate large quantiti@esf
well as differentially protected galactosamine derivat2ven
both cases, a diastereomeric mixtued{ anomers) is carried
through until late into the synthesis where facile purification
by column chromatography furnishes products with the desired
o-configuration. Other attractive features of this approach
include the fact thab-glucosamine is inexpensive, and all steps
in the synthetic sequences are high yielding. In summary, this
strategy affords a fast, efficient, and affordable synthesi® of
and3, which are useful building blocks to synthesize different
polysaccharide targets.

Experimental Section:

2-Acetamido-3,4,6-tri-O-acetyl-2-deoxye-d-glucopyranosyl
chloride (8) (a: = 3:1):22bwhite powder (26.4 g, 72.3 mmol,

product is not observed due to severe steric interactions betweery8% yield); . anomer)*H NMR (300 MHz, CDC¥) 6 6.16 (d,J

thetert-butyl group and the pyranose ring. In addition, collapse
of intermediateB to form 3 furnishes an ester with the more
stable Z" conformation, while collapse of intermedia@
produces an esté@B with the less stableE” ester conformation.
Preparation of orthogonally protecté&tinked 2-deoxy-2-
acetamidoa-D-galactopyranose derivative is possible by
conversion ofl to benzylidene acetdl0 in 80% overall yield,
via the benzylidene acetal intermediate (84% yield) and
subsequent pivaloylation (95% vyield). The diastereomeric
mixture @/ = 12:1) was used directly in the next step.
Selective cleavage of benzylidene acéth0 using triethylsilane

(15) Deslongchamps, Btereoelectronic Effects in Organic Chemistry
Pergamon Press Ltd.: Oxford, 1983; p 83.

(16) (a) DeNinno, M. P.; Etienne, J. B.; Daplantier, K. Tetrahedron
Lett 1995 36, 669. (b) Debenham, S. D.; Toone, E. Tetrahedron:
Asymmetr200Q 11, 385. (c) Barroca, N.; Jacquinet, J.Carbohydr. Res.
2002 337, 673.

= 3.6 Hz, 1H), 5.84 (dJ = 8.7 Hz, 1H), 5.29 (tJ = 10.1 Hz,
1H), 5,18 (t,J = 9.1 Hz, 1H), 4.545.15 (m, 1H), 4.254.23 (m,
2H), 4.10 (d,J = 10.5 Hz), 2.07 (s, 3H), 2.02 (bs, 6H), 1.96 (s,
3H); 13C NMR (56 MHz, CDC}) ¢ 171.6, 170.8, 170.3, 169.3,
93.8,71.1,70.3,67.1,61.3,53.7, 23.3, 20.9, 20.8, 20.7 LRMS (ES,
NH4t) m/z 330.1 (M~ — CI).
3-(2-Acetamido-3,4,6-triO-acetyl-2-deoxye-d-glucopyran-
osyl)propene (9) ¢: = 12:1):” white powder (4.4 g, 11.9 mmol,
73% yield); @ anomer)H NMR (500 MHz, CDC}) ¢ 6.63 (d,J
= 8.5 Hz, 1H), 5.82-5.74 (m, 1H), 5.16'5.10 (m, 3H), 4.94 ()
= 7.5 Hz, 1H), 4.13 (dt); = 10 Hz,Jy = 5 Hz, 1H), 4.08 (dd)
=12, 7.5 Hz, 1H), 4.01 (dt}, = 3.1,J4 = 7.4 Hz, 1H), 3.93-3.89
(m, 1H), 3.72 (dtJ, = 7.5 Hz,J4 = 3.5 Hz, 1H), 2.3+2.25 (m,
1H), 2.16-2.11 (m, 1H), 1.87 (bs, 9H), 1.78 (s, 3HFC NMR
(125 MHz, CDC}) 6 170.8, 170.7, 170.0, 169.2, 133.4, 117.6, 71.2,
70.3, 70.0, 68.2, 61.8, 50.4, 31.8, 23.1, 20.8, 20.8, 20.7; LRMS
(ES, NHY) m/iz 372.1 (Mt + H), 394.1 (M" + Na), 765.1 (2M
+ Na); HRMS vz calcd for G4H,oNOs (M — allyl) 330.1189,
found 330.1188.

J. Org. ChemVol. 71, No. 9, 2006 3621
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3-(2-Acetamido-4,6-benzylidene-2-deoxg-d-glucopyran- 12 Hz, 1H) 4.47 (dJ = 12 Hz, 1H), 4.354.31 (m, 1H), 4.1
osyl)propene ¢ f = 12:1): white powder (172 mg, 518mol, 4.13 (m, 1H), 4.084.03 (m, 1H), 3.95 (dd) = 3.3, 7.2 Hz, 1H),
84% yield);'H NMR (500 MHz) (CD;OD) ¢ 7.60-7.33 (m, 5H), 3.71 (dd,J = 6.8 Hz,J = 10.4 Hz, 1H), 3.51 (ddJ = 4.2 Hz,J
5.82-5.74 (m, 1H), 5.60 (s, 1H), 5.15 (dd,= 1.5, 17 Hz, 1H), = 10.5 Hz, 1H), 3.42 (bs, 1H), 2.38.30 (m, 1H), 2.18 (dt); =

5.07 (d,J = 10 Hz, 1H), 4.18-4.09 (m, 3H), 3.87 (tJ = 8.0 Hz, 6.3 Hz,Jg= 15.3 Hz, 1H), 1.99 (bs, 3H), 1.16 (bs, 9H}C NMR

3H), 3.71 (t,J = 10 Hz, 1H), 3.62-3.58 (m, 1H), 3.52 (tJ = 8.0 (125 MHz, CDC}) ¢ 178.4, 171.3, 137.8, 134.2, 128.7, 128.1,
Hz, 1H), 2.61-2.55 (m, 1H), 2.322.27 (m, 1H), 1.98 (bs, 3H);  128.1, 117.7, 73.7, 73.7, 71.4, 69.0, 67.9, 67.8, 52.3, 39.3, 33.2,
13C NMR (125 MHz, CROD) 6 172.1, 137.6, 132.5, 129.2, 128.4,  27.3, 23.4; LRMS (ClI, Isobutylenelvz 420 (M* + H), 401 (M*
127.9,127.5, 126.0, 115.7, 101.6, 83.0, 74.2, 68.7, 67.7, 63.4, 54.2,— 18); HRMS m/z calcd for GgH»eNOg (M*+ — allyl) 378.1916,
30.3, 20.1; LRMS (CI, Isobutyleneyz 334.2 (M+ + H), 316 (M* found 378.1916.

— OH); HRMS m/z calcd for GsHigNOg (M™ — allyl) 292.1185, 3-(2-Acetamido-2-deoxy-6,3-dipivaloyle--d-glucopyranosyl)-
found 292.1185. propene (12) ¢: f# = 12:1): compoundl2 was obtained as an
3-(2-Acetamido-4,6-benzylidene-2-deoxy-3-pivaloy-d-glu- inseparabley/3 mixture (1.54 g, 3.74, 92% yield}H NMR (300

copyranosyl)propene (10) &: # = 12:1): white powder (148 mg, MHz, CDCkL) 6 6.18 (d,J = 8.4 Hz, 1H), 5.8%+5.68 (m, 1H),

354 umol, 95% yield); (c anomer)H NMR (300 MHz, CDC}) ¢ 5.12-4.92 (m, 3H), 4.52 (dd) = 6.3, 12 Hz, 1H), 4.234.11 (m,
7.41-7.31 (m, 5H), 5.97 (dJ = 7.5 Hz, 1H), 5.75-5.61 (m, 1H), 3H), 3.76 (dt,J; = 6,9 Jy = 2.7, 1H), 3.5 (t,J = 7.5 Hz, 1H),

5.54 (s, 1H), 5.19 (tJ = 10.2 Hz, 1H), 5.05 (dJ = 7.2 Hz, 1H), 2.47-2.37 (m, 1H), 2.29-2.22 (m, 1H), 1.91 (bs, 3H), 1.19 (bs,
5.01 (s, 1H), 4.424.34 (m, 1H), 4.3+4.20 (m, 2H), 3.76-3.66 18H); 3C NMR (75 MHz, CDC}) 6 180.1, 179.6, 170.4, 134.1,
(m, 2H), 3.60 (ddJ = 4.2, 9.6 Hz, 1H), 2.532.41 (m, 1H), 2.34 117.8,72.9,72.5,72.1,68.8,63.2,51.4,39.4, 32.0, 27.6, 27.4, 23.6,
2.25 (m, 1H), 1.89 (bs, 3H), 1.17 (bs, 9H}C NMR (56 MHz, 23.6; LRMS (ES, H) m/z 414.2 (MF + H).

CDCly) 0 180.4, 170.3, 137.2,133.6, 129.1, 128.4, 126.0, 117.8,  3-(2-Acetamido-2-deoxy-6,4-dipivaloyb-d-galactopyranosyl)-
101.3, 79.9, 74.4, 70.1, 69.4, 64.1, 53.4, 39.3, 30.9, 27.2, 23.2; propene (3)82 'H NMR (300 MHz, CDC}) 6 5.86 (d,J = 7.5 Hz,
LRMS (CI, H*) m/z 418 (M" + H), (M + K) 458; HRMS m/z 1H), 5.84-5.68 (m, 1H), 5.135.03 (m, 3H), 4.59 (tJ = 10.2

calcd for G3H3:NOg (M) 417.2151, found 417.2151. Hz, 1H), 4.38-4.32 (m, 1H), 4.184.08 (m, 2H), 4.01 (ddJ =
3-(2-Acetamido-6©O-benzyl-2-deoxy-3-pivaloyle-d-gluco- 3.6, 6.3 Hz, 1H), 3.98 (dJ = 3.9 Hz, 1H), 2.35-2.25 (m, 1H),

pyranosyl)propene (11) &: # > 98:2): white powder ¢-anomer, 2.21-2.12 (m, 1H), 1.98 (bs, 3H), 1.21 (bs, 9H) 1.16 (bs, 9A},

33 mg, 87umol, 77% yield);'"H NMR (300 MHz, CDC}) 6 7.31— NMR (75 MHz, CDC}) ¢ 178.3,178.2,171.3, 134.1, 117.3, 70.7,

7.21 (m, 5H), 6.28 (dJ = 8.7 Hz, 1H), 5.8%5.67 (m, 1H), 5.09 68.7,67.3,61.0, 60.5, 52.2, 39.1, 38.7, 27.2, 27.2, 23.0, 23.0; LRMS
(d,J=17.1 Hz, 1H), 5.05 (dJ = 9.3 Hz, 1H), 4.99 (dd) = 7.5, (ES, H") mz414.1 (M" + H), 436.1 (M" + Na), 849.2 (2M +

9.6 Hz, 1H), 4.55 (dJ = 12 Hz, 1H), 4.49 (dJ = 12 Hz, 1H), Na).
4.24-4.16 (m, 1H), 4.09-4.04 (m, 1H), 3.75:3.68 (m, 3H), 3.66-
3.56 (m, 1H), 3.05 (bs, 1H), 2.532.41 (m, 1H), 2.342.19 (m, Acknowledgment. This work was supported by a grant from

1H), 1.87 (bs, 3H), 1.17 (bs, 9H)}C NMR (56 MHz, CDC}) 6 the NIH (RO1GM®60319), the Natural Science and Engineering
180.1,170.1, 137.8, 134.0, 128.6, 128.0, 127.9, 117.5, 73.9, 72.9,Research Council (NSERC), and the Canada Research Chair

72.5, 71.8, 70.6, 70.5, 51.6, 39.2, 31.4, 27.2, 23.3 LRMS (CI, Program (CRC). R.N.B. holds a Tier 2 CRC in medicinal
Isobutylene)n'z 420 (M + H), 401 (M" — 18); HRMSmv/z calcd chemistry.

for CooH2eNOg (MJr - aIIyI) 378.1916, found 378.1916.
3-(2-Acetamido-60O-benzyl-2-deoxy-4-pivaloyle-d-galacto-
5?;3?9&"&%??23&3;?%% [C)E)ng;e r3(22_§22g (rsn'ngTngoll'OS(:é% and spectroscopic data for compoud3, and8—12. This material

J =75 Hz, 1H), 5.865.72 (m, 1H), 5.18 (tJ = 3.6 Hz. 1H), is available free of charge via the Internet at http://pubs.acs.org.
5.08 (d,J = 13.2 Hz, 1H), 5.05 (dJ = 7.8 Hz, 1H), 4.53 (dJ = JO051938J
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