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Abstract: The synthesis and chemical manipulation of some 1-(3'-deoxy-1',2":5',6"-di-O-isopropylidene-ct.-
D-glucofuranos-3'-yl)-azole derivatives is described. © 1999 Elsevier Science 1td. All rights reserved.

In the course of a project aimed at the synthesis and biological evaluation of a series of new aminosugars
and nuclcosides, we were particularly attracted by simple N-azole derivatives where the azole nucleus is located at
carbon 2, 3 or 4 in the carbohydrate core of a pyranosyl ring (A), or at carbon 2 or 3 of a furanosyl structure (B)

(Fig. 1).
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Figure 1. Structures A-C
Carcful revision of the literature reveals that the synthesis of such a family of compounds has been almost
ncglected and only scarce examples have been documented (see for instance, molecules 1! and 2,2 Fig. 2). This
is really surprising in view of the potential ready availability of these glycomimetics3 by using simple synthetic
schemes and the large number of possible molecules resulting for biological screening and chemical manipulation.
Very recently, in our laboratory we have addressed this problem and in this work we rcport our
preliminary results on this subject. We have selected as azole the 1,2,3-triazole, 1,2,4-triazole and the tetrazole
nucleus. These heterocyclic rings have been systematically used in m medicinal chemistry due to the pronounced

biological activities of the substances containing this heterocycle.# We describe here the synthes1s and chemical
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manipulation of some 1-(3'deoxy-1',2":5',6"-di-O-isopropylidene-a-D-glucofuranos-3'-yl)-azole derivatives of
type C (Fig. 1).3
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glucofuranos-3'-yl)-1,2,3-triazole derivatives. The choice of the 1,2,3-triazole heterocyclic ring was also in part
due to the easily available azido sugar 3 (Scheme 1). In fact, the most common method described in the literature
for the preparation of the 1,2,3-triazole ring is the 1,3-dipolar cycloaddition (1,3-DC) reaction between
substituted acetylenes and an azide.® This reaction has been performed with azido sugars’ and nucleosides, such
as AZT, in order to improve its biological profile.8
3-Azido-3-deoxy-1,2:5,6-di-O-isopropylidene-o-D-glucofuranose (3) was prepared, according to the
method previously described (DMF, 135 °C), from 1,2:5,6-di-O-isopropylidenc-3-O-p-toluenesulfonyl-a-D-
ially available 1.2:5 6-di-0O-

Si J
-allofuranose (5), in 90% overall yield. Alternatively, reaction of 3—deoxy—3—iod0—1,2:5,6-di—
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with sodium azide in DMF, gave a lower overall yield of compound 3 (16%) and was discarded. Finally,

Mitsunobu inversion!! protocols on 1,2:5,6-di-O-isopropylidene-o-D-allofuranose (5) [with diphenylphosphoryl

azidel? (19% yield) or with zinc azide/bis-pyridine complex13 (no reaction)] as a method for the "one-pot-

reaction” synthesis of compound 3 from sugar 5, were disappointing in terms of yields and purification, and

were not {urther used.

Followmg the projected synthetic sequence, 1,3-DC14 of azidosugar 3 with diethyl
N

(CooH29N3O9). In the I
band at 1735 cm-! due to the carbonyl of the ester group. In the 'H and 13C NMR spectra, after standard
experiments (2D COSY, HMQC, DEPT), we could assign all the signals for the protons and carbons (see
Experimental Part). Very interestingly, the proton on the carbon where the azole has been incorporated, H-3',

spectrum the typlcal band for the azido group was aosem snowmg a new and strong

appears at 5.80 ppm, as a doublet with a vicinal coupling constant J3: 4= 3.9 Hz (Jp 3= 0 Hz), showing that the
cycloaddition has occurred with retention of configuration; in addition, an unexpected highly shielded signal at
2.98 ppm was assigned to H-5' [compare with the shift of H-5 (m, 4.30-4.00 nnm) in compound 3]. In the 13C

MR snectrom . the carbone of the triazole C-4 and C-§
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mampumte this material in order to obtain new N-1 Z, 3-triazole sugar derivatives. l“()llOWlﬂg sim p e or standard

protocols compounds 9-17 (Schemes 1, 2 and 3) were synthesized.
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Scheme 1. Synthesis and transformations of 4,5-dicarbethoxy-1-(3'-deoxy-1'2"5",6'-di-O-isopropylidene-c.-
D-glucofuranos-3'-yl)-1,2,3-triazole (8)
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addition; and the resonances for 2 H6": 3.81-3.67 ppm (m, 1H, HA6') and 3.65-3.52 ppm (m, 1H, HB6') were
significantly simplified, appearing now as doublets of doublets: & 3.81-3.67 (dd, Jo'a,6B= 13.2 Hz, J5 A= 2.2
Hz, 1H, HA6") and 3.65-3.52 (dd, Js5 ¢'B= 4.0 Hz,1H, HB6'). Comparing with product 9, as expected,
compound 10 showed an additional acetyl group (accordingly, in the IH NMR, a new singlet appcars at 2.04
1, and in the 13C NMR spectrum, two new signals at 171.9 ppm and 20.8 ppm). The observed shifts at C-6

L el

on going from product 9 to 10 (H6'A: Ad= + 0.53 ppm and H6'B: Ad= + 0.46 ppm; C6'": Ad= +3.2 ppm) in the

NMR spectra, while H-5' and C-5' remained almost unchanged (H5": Ad= + 0.17 ppm; C5". Ad= - 0.8 ppm),
suggest that the acetyl group was located at C-6'. Full acetylation of compound 10 gave compound 11 in 91%

yicld (Scheme 1), whose spectroscopic and analytical data were in good agreement with this structure.

Selective and standard benzoylation, silylation or tosylation of 9 at the primary hydroxyl group was
achieved in very good yield affording products 12, 13 and 14 (Scheme 1), respectively. Compounds 12-14
showed analytical and spectroscopic data in full agreement with these structures (see Experimental Part).
These compounds are conveniently functionalized intermediates for further synthetic developments.17

We have also analyzed the acid hydrolysis of the 1'2'-i pylidene ring in compound 8. Treating this

compound 15 was very complex due to the presumed mixture of the pyrano and furano forms with the
corresponding anomers, a typical situation in free sugars.18 After DO addition, in this spectrum we could
identify signals for H-1ow and H-1p at 5.25 ppm (d, J1eq, 2ax= 3.6 Hz) and at 4.68 ppm (d, J1ax, 2ax= 7.2 Hz), in
a 2.5 to 1 ratio, respectively. These data are in good agreement with the expecied values for H-1 in the pyrano
form for the o and B anomers in D-glucose derivatives.18 The 13C NMR spectrum was more simple and easy to
analyze. In fact, signals for only two compounds were apparent. Particularly significant were the chemical shifts
for C-1o at 91.1 ppm and for C-1f at 96.7 ppm. This is also in accordance with the recorded typical values for

C-1 in free sugars and the observed ratios for the anomers.!8 Similar chemical shifts in product 16 confirmed
again unambigously this assignment (see Experimental Part).
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Scheme 2. Acid hydrolysis of 4,5-dicarbethoxy-1-(3'-deoxy-1',2":5",6'-di-O-isopropylidene-a-D-
glucofuranos-3'-yl)-1,2,3-triazole (8).

We have also tested some reactions involving the triazole nucleus (Scheme 3).

The lithium alumnium hydride reaction of product 8 gave the expected diol 17, while diisobutylaluminium
hydride, in toluene, at -78 °C, afforded a complex reaction mixture; we could only isolate the aldehyde 18 in a
poor yield that we did not try to optimize. All these compounds showed analytical and spectroscopic data as

expected for these structures.
Continuing with our project, we investigated the 1,3-DC of methyl propiolate with the azido sugar 3. As
- s 1 AN T 21 Try 2T A7)
expecled,l’ two isomers were isolated in almost quantitative overall yield (Schemc 4). In the *H NMR spectrum



major 1somer (19, 77% yield) showed H-5 at 8.22 ppm as a singlet, while in the minor isomer 20 (19% yield)
H-4 appeared more shielded, at 8.04 ppm as a singlet. These data are in agreement with the known reactivity of
azides with unsymmetrical alkynes, and with the observed chemical shifts for H-4 or H-5 in substituted
alkoxycarbonyl 1,2,3-triazoles.19 Additional NMR experiments (HMQC, 13C, DEPT) allowed us to assign all the
signals to the protons and carbons. It is intcresting to note that in the IH NMR spectra of these molecules, H-3'
resonates at 5.03 ppm in the ester 19, while this proton appears more deshielded (at 6.12 ppm, Ad= +1.09 ppm)
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Scheme 3. Hydride reduction of compound 8. Synthesis of 1-(3'-deoxy-1',2":5',6'-di-O-isopropylidene-c.-D-
glucofuranos-3'-yl)-1,2,3-triazole derivatives 17 and 18.

Compounds 19 and 20 were submitied to mild acid hydrolysis to give the partially deprotected sugars 21
and 22 in good yield (Scheme 4).
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Scheme 4. Synthesis of 4-carbomethoxy-1-(3'-deoxy-1',2":5',6'-di-O-isopropylidene-o-D-glucofuranos-3'-
yl) 1,2,3-triazole (19), 5—carb0meth0xy 1-(3'-deoxy-1',2":5',6'-di-O-isopropylidene-a-D-glucofuranos-3'-yl)-
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1,2,3-iriazole (Z26) and derivatives (21, 22).

In this context, we considered also the reaction of azido sugar 3 with methyl acrylate. It is known that this
protocol yields the corresponding A2-1,2,3-triazolines20 and some example in sugar chemistry with 1-azido
sugars has been reported with moderate success.2! Unfortunately, in our hands and with substrate 3, this
reaction, at retlux or at room temperature, gave a complex reaction mixture that was not further investigated.
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Prompted by the successful results obtained in the reaction of azide 3 with different acetylene derivatives,
we extended this chemistry to other azides, such as the commerciaily available 23.
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Scheme 5. Synthesis of 4,5-dicarbethoxy-1-(2',3',4",6'-tretra-O-acety!-B-D-glucopyranosyl)-1,2,3-triazole
(24).

In fact, a careful revision of the literature reveals that the 1,3-DC of methyl propiolate and this glycosyl
azide has been described,192 but similar 1,3-DC reactions of symmetrical dialkyl acetylenedicarboxylates with
glycosyl azides have not been reported.
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Scheme 6. Synthesis and transformations of 1-(3'-deoxy-1',2":5",6'-di-O-isopropylidene-a-D-glucofuranos-
3-y1)-1,2,3,4-tetrazole (25) and 1-(3'-deoxy-1',2"5',6'-di-O-isopropylidene-oi-D-glucofuranos-3'-y)-1,2,4-

triazole (26).

Equimolecular quantities of 2,3,4,6-tetra-Q-acetyl-B-D-glucopyranosyl azide (23) and diethyl

acetylenedicarboxylate were heated in toluene at reflux for 10 h. After work-up and chromatography compound

24 (Scheme 5) was isolated in almost quantitative yield. The structure of this compound was established on the

Aatn and ~hanalinnl canativritss ratha TD o ¥ £ )
ta and chemical reactivity. Since the IR spectrum of 2

hncio nf At s "N

A T
AU HIUL

F+S
e

show absorption in the diazo region, it was assumed that this compound was the expected cycloaddition adduct.
In the IH NMR spectrum of 24 the anomeric proton (H-1') appeared at 6.12 ppm as a doublect (J1' 2= 9.4 Hz).
This value for the vicinal coupling constant confirms the axial-axial arrangement between these protons, securing
that during the cycloaddition the absolute stereochemistry at carbon (C-1") has not been affected. Additional
experiments (selective decoupling irradiations, 13C NMR, DEPT, 2D COSY, HMQC) allowed us to assign the
resonances for the rest of the carbons and protons of the molecule.
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Another interesting synthetic alternative for the incorporation of the azole nucleus in these sugar templates



groups on suitable carbohydrate derivatives. These transfromations have been considered in the literature before
and there are some precedents.23

With these ideas in mind we treated tosylate 4 with imidazole and sodium hydride in dry DMF. The
rcaction was very slow and, after 12 days, a complex mixture resulted that was not further investigated. A more
satisfying rcsult was obtained using tetrazole as the heterocyclic ring. Under the same conditions, we isolated and
characterized compound 25 in 66% yield (Scheme 6). Following the same protocol, triazole gave compound 26

in onod vield (73%) (Schame 6) In hoth sneccecefin] casae invercinon of the confiouration at C-3' has taken place
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configurational disposition,

Standard acid hydrolysis and tosylation gave compounds 27 and 28 in good yield, respectively. These
compounds showed spectroscopic data coherent with these structures.

In summary, a series of N-azole carbohydrate derivatives have been prepared by 1,3-DC of
diethylacetylenedicarboxylate, methyl propiolate and 3-azido-3-deoxy-1,2:5,6-di-O-isopropylidene-o-D-
glucofuranose (3) and 2,3,4,6-tetra-O-acetyl--D-glucopyranosyl azide (23) or by SN2 reaction of tosylatc 4

with the appropriate azole nucleus. These reactions proceed in high yields, in multigram quantities, providing

access to a large number of new, chiral molecules for additional chemical manipulation and biological screening,>
¢nrh ae thecad azala_ninaridinncag 524
ULl ad 1LuUdLCu asuly Pll}bllulllubbb ’

EXPERIMENTAL SECTION
General Methods. Reactions were monitored by TLC using precoated silica gel aluminium plates
containing a fluorescent indicator (Merck, 5539). Detection was done by UV (254 nm) followed by charring with
sulfuric-acetic acid spray, 1% aqueous potassium permanganate solution or 0.5% phosphomolybdic acid in 95%
EtOH. Anhydrous MgSO4 was used to dry organic solutions during workups and the removal of solvents was
carried out under vacuum with a rotary evaporator. Flash column chromatography was performed using Kieselgel

VXR-300S spectrometer, using tetramethylsilane as internal standard. Compound § was used as received
(Pfanstichl). Tosylate 4 was prepared according to the described method (ref. 9).

4,5-Dicarbethoxy-1-(3'-deoxy-1',2':5",6'-di-O-isopropylidene-o-D-glucofuranos-3'-yl)-
1,2,3-triazole (8)
Arzide 3 (880 mg, 3.09 mmol) was dissolved in toluene (12 mL) and diethyl acetylenedicarboxylate (526

mg, 3.09 mmol, 1 equiv) was added. The mixture was refluxed for 6 h, the solvent was evapordted and the
S 1.30 g, 99%): oil;
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OOCHzCH3, H4", 391 (d, Js 6= 5.3 Hz, 2 H

3

6, 2.98 (dt, J4' 5= 9.3 Hz, 1 H,
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H5", 1.58 (s), 1.44-1.35, 1.12 (s) [18 H, 2 x OC(CH3),20, 2 x COOCHCH3]; 13C NMR (75
160.5 and 158.7 (2 xCOOCH>CH3), 140.5 (C4), 132.1 (C5), 113.1 and 110.2 [2 x OC(CH3)20], 107.3 (C1?),
84.8 (C2), 81.3 (C4"), 73.0 (C5"), 68.0 (C6"), 65.3 (C3", 63.1 and 62.4 (2 x COOCH2CH3), 27.4, 26.7 and
25.2 [2 x OC(CH3)20], 14.6 and 14.3 (2 x COOCH,CH3); MS (70 eV) m/z 456 (M+1+, 1), 440 (M*-15, 100),
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4,5-Dicarbethoxy-1-(3'-deoxy-1',2'-O-isopropylidene-a-D-giucofuranos-3'-yi)-1,2,3-
triazole (9) and 4,5-dicarbethoxy-1-(6'-O-acetyl-3'-deoxy-1',2'-O-isopropylidene-o-D-
glucofuranos-3'-yl)-1,2,3-triazole (10)

Triazole 8 (1.17 g, 2,59 mmol) was treated with acetic acid/water (10 mL, 7/3) at room temperature for 18
h. The solvent was evaporated, co-distilling with toluene, and the residue was submitted to flash chromatography
(hexane, ethyl acetate 30%) to give compound 9 (0.99 g. 92%) and 10 (52 mg, 4%). 9: oil: [alp23 +139 (¢
0.49, CHCl3); TR (film) v 3600-3400, 3000, 2940, 1740, 1550, 1380, 1285, 1165, 1070 cm-!; 1H NMR (300

MHz, CDCl3) 8 6.19 (d, Ji' 2= 3.6 Hz, 1 H, H1"), 5.64 (d, J3 4= 4.2 Hz, 1 H, H3"), 5.01 (4, 1 H, H2)
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4.42-430 {(m, 5 H, 2 x COOCHoCH3, H4"), 3.81-3.67 (m, 1 H, HA6"), 3.65-3.52 (m, 1 H, HB06"), 2.89 (d
J=5.1 Hz, 1 H, OH), 2.71-2.55 (m, 1 H, H5%), 2.40 (br s, 1 H, OH), 1.51 (s), 1.34-1.31 [12 H, OC(CHj3),0,

2 x COOCHCH3]; 13C NMR (75 MHz, CDCl3) & 159.9 and 158.7 (2 xCOOCH2CH3), 139.4 (C4), 131.9
(C5), 112.5 [OC(CH3),0], 106.3 (C17), 84.1 (C2", 79.0 (C4"), 68.9 (C5", 65.1 (C3"), 63.5 (C6"), 63.1 and
61.9 (2 x COOCH,CH3), 26.6 and 26.1 [OC(CH3)20], 14.0 and 13.7 (2 x COOCH2CH3); MS (70 eV) m/z 400
(M*-15, 22), 384 (15), 354 (22), 324 (15), 254 (14), 214 (68), 167 (28), 127 (40), 122 (72), 113 (78), 85 (54),
43 {100). Anal. Calcd for C17H25N30¢: C, 49.15; H, 6.07; N, 10.12. Found: C, 49.28; H, 6.16; N 10.13. 10:
oil; [a]p2d +128 (¢ 0.63, CHCl3); IR (film) v 3600-3200, 3000, 1735, 1550, 1380, 1300-1210, 1165, 1070 cm-

Vs LWAAWAS)s AT R U VY RPAVAY, S5 2N SOV 11y, 1100

1, TH NMR (300 MHz, CDC13)5625 (d, J1'2=3.6 Hz, | H, H1"), 5.72 (d, J3* 4= 4.2 Hz, 1 H, H3"), 5.04

Al\ ANQ £33 17 "N TY ~

HoCH3, H4'), 4.28 (dd, Jo'a 6'B= 13.2 Hz, J5' 6'A=
HAG6Y), 4.06 (dd, Js' ¢'B= (“Hz,i Y, 2.90-2.7
(s), 1.42-1.33 [12 H, OC(CH3),0, 2xLoocH2CH3] 13C NMR (75 MHz, CDCl3) 8 171.9 (OCOCH3), 160.0
and 158.8 (2 xCOOCH2CH3), 139.6 (C4), 132.0 (C5), 112.7 [OC(CH3)20], 106.6 (C1"), 84.2 (C2", 78.9
(C4"), 68.1 (C5), 66.7 (C6"), 64.8 (C3", 63.1 and 62.0 (2 x COOCH>CH3), 26.8 and 26.3 [OC(CH3)20],
20.8 (OCOCH3), 14.1 and 13.9 (2 x COOCHCH3); MS (70 eV) m/z 458 (M*+1, 1), 442 (M+-15, 22), 384
{(10), 354 (21), 324 (26), 254 (12), 214 (52), 194 (44), 167 (22), 150 (10), 140 (13), 122 (35), 43 (100). Anal.
Caled for C19H27N3010: C, 49.89: H, 5.95: N, 9.19. Found: C, 49.78; H, 6.11; N 9.13,
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2.2 Hz,
(m, 2 H, H5', OH), 2.04 (s, 3 H, ULUC 3), 1.56
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glucofuranos-3'-yl)-1,2,3-triazole (11)

Monoacetate 10 (60 mg, 0.13 mmol) was treated with acetic anhydride/pyridine (1 mL/1 mL) at room
temperature for 3 h. The solvents were removed and the residue was submitted to flash chromatography (hexane,
ethyl acetate 40%) to give compound 11 (59 mg, 91%). 11: oil; [0l +65 (¢ 0.67, CHCl3); IR (film) v 2960,
1735, 1535, 1380, 1260-1200, 1165, 1070 cm-1; 1TH NMR (300 MHz, CDCl3) & 6.24 (d, J1' 2= 3.6 Hz, 1 H,
H1, 5.72 (d, J3 4= 4.0 Hz, 1 H, H3"), 4.85 (d, 1 H, H2"), 476 (dd, J4 5= 8.6 Hz, 1 H, H4"), 4.55-4.37
(m, 6 H, 2 x COOCH,CH3, HS', HAG6"), 4.09 (dd, Jea',6'B= 12.4 Hz, J5 ¢B= 4.8 Hz, 1 H, HB6'), 2.04 (s, 3

H, OCOCH3), 1.94 (s, 3 H, OCOCHS3), 1.60 and 1.40 [s, s, 6 H, OC(CH3)20)], 1.41 [t,/=70Hz 6 H, 2x
COOCH;CH3]; 13C NMR (75 MHz, CDCl3) § 170.3 and 169.1 (2 x OCOCH3), 159.9 and 1584 (2
xCOOCH,CH3), 140.5 (C4), 132.3 (C5), 112.9 [OC(CH3)70], 105.9 (C1"), 84.8 (C2), 77.1 (C4), 679
(C5", 64.6 (C3", 63.1 (C6", 62.5 and 61.9 (2 x COOCH2CH3), 26.8 and 26.4 [OC(CH3)20], 20.6 (2 x



COCH3), 14.1 and 13.8 (2 x COOCH,CH3); MS (70 e
354 (8), 267 (10), 254 (16), 194 (55), 167 (
50.50; H, 5.85; N, 8.41. Found: C, 50.27; H, 5.75; N 8.66.

C)

4,5-Dicarbethoxy-1-(6'-O-benzoyl-3'-deoxy-1',2'-0O-isopropylidene-o-D-glucofuranos-
3'-yD-1,2,3-triazole (12)
Diol 9 (113 mg, 0.27 mmol) and DMAP (3 mg) were dissolved in dry pyridine (2 mL). Distilled benzoyl
d mixtu

chloride (96 mg, 0.68 mmol, 2.5 equiv) was slowly ad oled mixture in an ice bath, under argon and
ctivring Aftar 2 h wator wing addad and tha mivtnra avtrantad arith athul acatata Tha ~ramhinad nroanie layar wac
QLuqu. MAllol O 1 watltol wad dauuiil dllu ulv UIALWULIC TALLaVLoU yilll bul]l avuiais, 1L VULLIVIIILVU Ul palliv iayuvl vwao
dried, filtered, evaporated and the residue was submitted to flash chromatography (hexane, ethyl acetate 30%) to

~ NN TE¥Y YT P taYeY Fava'

give compound 12 (110 mg, 79%) 12: mp 99-100 °C; [a]p25 +83 (¢ 0.59, CHCI3); IR (KBr) v 3600-3200,

2950, 1700, 1440, 1355, 1255, 1165 cm-1; IH NMR (300 MHz, CDCl3) 8 8.05-7.98 (m, 2 H, aromatic), 7.60-
7.26 (m, 3 H, aromatic), 6.30 (d, J1 o= 3.6 Hz, 1 H, H1", 5.77 (d, J3 4= 4.0 Hz, 1 H, H3), 5.07 (d, 1 H,
H2'), 4.62-4.12 (m, 7 H, 2 x COOCH,CH3, H4', 2 H6'), 3.40-3.15 (br s, 1 H, OH), 2.96 (ddd, J4 5= 7.8
Hz, Is ga= 2.0 Hz, J§ gp'= 3.6 Hz, 1 H, H5'), 1.56 (s), 1.43-1.24 [12 H, OC(CH3)20, 2 x COOCH,CH3]:
13C NMR (75 MHz, CDCl3) 8 167.6 (OCOCgHs), 159.9 and 158.7 (2 xCOOCH,CH3), 139.6 (C4), 132.0
29.7, 129.4, 128.4 (OCOCgHs), 112.7 [OC(CH3),01, 106.5 (C1'), 84.2 (C2'), 78.9 (C4"), 68.5

{

4,5-Dicarbethoxy-1-(6'-0O-t-butyldimethylsilyl-3'-deoxy-1',2'-O -isopropylidene-c.-D-
glucofuranos-3'-yl)-1,2,3-triazole (13)
Diol 9 (200 mg, 0.48 mmol) was dissolved in dry pyridine (4 mL). Then, DMAP (10 mg) and -
)e

1iv) were added to the cooled mixture in an ice bath,

‘~<i

nension filtered, the s olvents
pension nlcreg, th 5] vents

ubmitted to flash chromatography ( exane, ethyl acetate 20%) to give compound
7

VO AN '1’\ mr Yf‘l L2 \ 5 ’)((\l\ 2NN NAOEN 172N 1AEN 12848

(C VDL, LI L,l3), iR \1 ) U S0UU-0LUU, 2YD0U, 1/D0U, 140U, 1337,

, 1090 cm-1; IH NMR (300 MHz, CDCl3) 6 6.24 (d Jy 2-—§0Hz, 1 H, H1", 5.78 (d, J3 4= 4.0
Hz, 1 H, H3"), 5.07 (d, 1 H, H2"), 4.47-4.37 (m, 5 H, 2 x COOCH,CH3, H4") 3.63 (br s, 2 H, 2 H6"), 2.55-
2.51 (m, 1 H, H5", 2.41 (d, J= 6.6 Hz, 1 H, OH), 1.54 (s), 1.48-1.24 [12 H, OC(CHj3)20, 2 x
COOCH,CHj3), 0.86 [9 H, 0Sit-C(CH3)3(CHz3)al, 0.04 [6 H, OSit-C(CH3)3(CH3),]; 13C NMR (75 MHz,
CDCl3) & 160.0 and 158.5 (2 xCOOCH,CH3), 139.6 (C4), 132.0 (C5), 112.4 [OC(CH3)20], 106.4 (C1"),

84.2 (C2", 78.6 (C4"), 68.6 (CS"), 64.8 (C3", 63.7 (C6"), 62.7 and 61.8 (2 x COOCH,CH3), 26.6 and 26.2

TOCICHNAO1T 28 7 TOSi+-C(CHNACHAT 182 TOSi1-CICHN(CH2A 140 and 137 (2 x COOCH-~CH?)
LMWNANLLY NS fy Ll [ NIRRT\ Ll \NAa xS )y AUL ISR T U NRR Y\ RLy gy 2TV B A0 & RS A 225
CEIMQie MIOTIN_(LT_ N To RAQ TN AN e 1T A AL 18 QY A2 9N ATA (29Y 2Q0 (TAN 214 (ETY N1 (AT1Y
=33 (OBI-L(L3)3(Cn3)2), MO (/UEV ) BUZ S14 (IVI7-13, 0), 413 (LU), 314 (34), 364 (14), 219 (07 ), LU \F1),
194 (15), 155 (12), 143 (11), 117 (100), 75 (53). Anal. Caled for Co3H39N3010Si: C, 50.63; H, 7.20; N, 7.70.

Found: C, 50.68; H, 7.31; N 7.53.
4,5-Dicarbethoxy-1-(6'-0-p-toluenesulfonyl-3'-deoxy-1',2'-0O-isopropylidene-o.-D-
glucofuranos-3'-yl)-1,2,3-triazole (14)



RV DAV,

Diol 9 (101 mg, 0.24 mmol) was dissolved in dry pyridine (2.6 mL). DMAP (26 mg, (.24 mmol) and p-
toluenesulfonyl chloride (92 mg, 0.48 mmol, 2.0 equiv) were added to the cooled mixture in an ice bath, under
argon and stirring. After 24 h at room temperature toluene was added, the solvent evaporated and the residue was
submitted to flash chromatography (hexane, ethyl acetate 40%) to give compound 14 (99 mg, 72%). 14: mp
124-126 °C; [ojp25 +130 (c 0.6, CHCl3); IR (KBr) v 3480, 2990, 1730, 1710, 1550, 1375, 1365, 1225, 1180,
1065 cm-1; 1H NMR (300 MHz, CDCl3) 6 7.73 (d, J= 8.2 Hz, 2 H, aromatic), 7.33 (d, 2 H, aromatic), 6.20 (d,
Jy.2= 3.4 Hz, 573 (d, Jy 4= 4.2 Hz, 1 H, H3), 5.04 (d, 1 H, H2), 4.49-4.37 (m, 5 H, 2 x

x COOCH2CH3); l3 NMR (75 MHZ CDC13) 8 160.3 and 159.1 (2 XCOOCHgCH3), 140.0 (C4), 132.6 (C9),
145.7, 132.3, 130.4, 128.4 (CH3S02C¢H5), 113.2 [OC(CH3)20], 107.0 (C1°), 84.5 (C2Y, 78.9 (C4), 72.1
(C5, 67.8 (C3"), 65.1 (C6"), 63.6 and 62.4 (2 x COOCH,CH3), 27.2 and 26.7 [OC(CH3)20], 22.1
(CH3S0,CgHs), 14.6 and 14.3 (2 x COOCH2CH3); MS (70 eV) m/z 569 (M, 20), 554 (M+-15, 14), 511 (5),
382 (13), 354 (23), 324 (26), 268 (10), 254 (18), 214 (59), 139 (17), 113 (46), 91 (100). Anal. Calcd for
Co4H31N30118S: C, 50.61; H, 5.49; N, 7.38; S, 5.63. Found: C, 50.80; H, 5.64; N 7.30; S, 5.45.

4,5-Dicarbethoxy-1-(a,f-D-glucofuranos-3'-yl)-1,2,3-triazole (15)

OCamnoannd AN moa D AA mimal) urae traatad with ANGL aanoanne triflunrnarntis arid (S mT Y Aftor 7 h at

\_‘UlLlyUullU O\ LUy lllE” 7.5 uuu\u} YWAD LILAlLU WLl UV /U ayuuuud uduiiiuvivaswvilv Avivg \WJ 1Ly ). faatvl 7 11 au
room temperature, the solvenis were removed using toluene, and the re m flash

© ™

chromatography (ethyl acetate) to give compound 15 (143 mg, 87%) as a solid. 15: mp 118-120 "C; IR (
3600-3000, 2950, 2900, 1710, 1610, 1540, 1355, 1260, 1200, 1030 cm-1; IH NMR (300 MHz, DMSO)
(mixture of o and B anomers at C-1") § 6.01 (d, J1' on= 3.6 Hz, 1 H, OH-o), 5.28 (t, J;' 2= 3.6 Hz, 1 H, H1"-
o), 5.15 (t, J3 2= J3 4= 10.0 Hz, 1 H, H3"-@), 4.86-4.74 (m, 3 H, H1'-B, H3'-B, OH-B), 4.50-3.50 (m, 9 H,
2 x COOCH,CH3, H2', H4', H5', 2 H6"), 1.33 and 1.32 [t, J= 7.2 Hz, 6 H, 2 x COOCHCH3]; 13C NMR (75
MHz, DMSO) (mixture of o and  anomers at C-1') 8 159.4 and 158.0 (2 xCOOCH2CH3), 138.0 (C4), 132.5
(C5), 96.7 (C1'-B), 91.1 (C1-a), 76.8 (C2'-B, C5'-B), 71.9 (C4'-B), 71.3 (C5-a), 69.6 (C2'-a), 67.5 (C4'-
o), 64.8 (C3"), 61.7 (C6", 60.4 and 60.3 (2 COOCH2CH3) 12.6 and 12.4 (2 x COOCH2CH3); MS (70 eV)
), &

co 1% Asanl nlnad
56 (£0), 6% (54). Anai. LCaIca

5
; N 11.09.
4,5-Dicarbethoxy-1-(1',2',4',6'-tetra-0-acetyl-o,B-D-glucofuranos-3'-yl)-1,2,3-triazole
(16)
Compound 15 (120 mg, 0.32 mmol) was acetylated under standard conditions (acetic anhydridc/pyridine,
1/1, 2 mL) to give compound 16 (147 mg, 85%). 16: oil; IR (film) v 2950, 1760-1725, 1540, 1440, 1355,
1250-1180, 1100-1010 cm-}; ITH NMR (300 MHz, CDCl3) (mixture of o and § anomers at C-1') 8 6.48 (d,

Jyo= 34 Hz, 1 H, Hl'-a), 5.83-5.16 (m, H1'-B, 3 H: H2', H3 and H4'), 4.57-394 (m, 7 H, 2 x
'aFaYAYAN® PY el s Iy TILC! A TTILN ~ N1 "N 11 s BNAYS)Y N Ny 1 00 1 O™ AwmAd 1 O& (6 o o o o o o 1D LI A -
LuouvuvIweni, no, 4 no ), L.L1, £L.14, 2.U¥, £.U3, 1.00, OF dlld 1.60 Oy, 5, 5, O, O, D, O, 1<£ @I, 4+ A

13C NMR (75 MHz, CDCl3) (mixture of o and

OCOCHS3), 1.40 [t, J= 7.2 Hz, 6 H, 2 x COOCH2CH3)];

anomers at C-17) 0 171.0, 169.4, 169.2, 168.8, 168.7, 167.1 and 166.4 (4 x OCOCH3), 160.2 and 158.9 (2
xCOOCH,CH3), 138.0 (C4), 132.5 (C5), 92.8 (C1-B), 89.1 (Cl-a1), 74.4 (C5-a), 70.9 (C2-a, C4), 70.6
(C2'-B), 69.2 (CS'-B), 69.2 and 68.0 (C3"), 63.8 and 63.7 (C6'), 62.4 and 61.9 (2 x COOCH,CH3), 20.6 and



20.5 (4 x OCOCH3), 14.6 and 14.3 (2 x COOCH2CH3); MS (70 eV) m/z 353 (23), 293 (20), 280 (15), 256
(22), 214 (62), 169 (22), 43 (100). Anal. Calcd for CppH29N3013: C, 48.62; H, 5.38; N, 7.73 Found: C,
48.53; H, 5.52; N 7.55.

4,5-Dihydroxymethyl-1-(3'-deoxy-1',2':5',6'-di-O-isopropylidene-o.-D-glucofuranos-

3'-y)-1,2,3-triazole (17)
Compound 8 (100 mg, 0.22 mmol) was dissolved in dry THF (3 mL), the solution was cooled in an ice-
bath and lithium aluminium nyunuc \1.) mg, 0.33 mmol, 1.8 t:q‘uw) was added. The mixture was stirred at room

temperature for 10 h. The excess of lithium aluminium hydride was destroyed by addition of an aqucous solution
of potassium bisulfite, the mixture was extracted with ethyl acetate, and the combined organic layer was washed
with brine, dried, evaporated and the residue was submitted to flash chromatography (hexane, cthyl acetate 80%)
to give compound 17 (57 mg, 62%). 17: mp 116-118 "C; [a]p25 +25 (c 0.85, CHCl3); IR (KBr) v 3600-3100,
2940, 1600, 1440, 1560, 1550, 1190, 1140, 1050 cm-!; IH NMR (300 MHz, CDCl3) § 6.20 (d, J1'2= 3.5 Hz,

H1"), 5.02 (d, J3 4= 4.0 Hz, 1 H, H3"), 492 (d, | H, H2), 4.80-4.62 (m, 4 H, 2 x COOCH2CH3), 4.32

(u_f Jy5=9.5Hz, | H, H4), 3.98 (dc l, Is sa'= 4.3 Hz, Jsa 6= 9.1 Hz, 1 H, H6A"), 3.91 (dd, J5 6p= 6.0
Hz, | H, H6B"), 3.40 (br s, 1 H, OH), 3.04 (ddd, 1 H, H5"), 1.97 (d, J= 10.4 Hz, 1 H, OH), 1.58, 1.35, 1.30
and 1.14 [s, 5, 5, 5, 12 H, 2 x OC(CH3)20]; 13C NMR (75 MHz, CDCl3) § 144.6 (C4), 135.6 (CS), 112.5 and
110.0 [2 x OC(CH3)20], 106.4 (C1'), 84.5 (C2"), 80.4 (C4"), 72.1 (C5"), 67.4 (C6"), 63.2 (C3"), 55.0 and

51.6 (2 x CH20H), 26.8, 26.7, 26.1 and 24.9 [2 x OC(CH3)20]; MS (70 eV) m/z 371 (1), 356 (34), 254 (18),
196 (11), 170 (12), 130 (63), 113 (40), 101 (55), 43 (100). Anal. Caled for C1gH25N307: C, 51.75; H, 6.78;
N, 11.31. Found: C, 51.90; H, 6.57; N 11.20.

4 S-Dicarbaldehyde-1-(3'-deoxy-1',2‘:5',6'-di-O-isopropylidene-oc-D-glucofuranos-3'—
vh)-1,2 3-triazole (18)

Compou 8 (160 mg, 0.35 mmol) was dissolved in dry toluene (10 mL), the solution was cooled in a bath
at /8 ”C and d. AesAa (1 N 1 NE& mnsna 2N A~y 1T NA i agQ nwurlyu qdded

r

The mixture was stirred at this temperature for 5 h,

I L

sobutylaluminium hydride (1.05 mL, 1.05 mmol, 3.0 equiv, 1 M in toluen 6) was slowly a

5 h. The excess of reagent was destroyed by careful addition of
methanol, the salts were filtered, the filtrate was evaporated and the residue submitted to flash chromatography
(hexane, ethyl acetate 50%) to give compound 18 (20 mg, 16%). 18: mp 113-116 °C; [a]p23 +77 (¢ 0.62,
CHCI3); IR (KBr) v 2950, 1680, 1440, 1360, 1370, 1200, 1050, 1000 cm-!; IH NMR (300 MHz, CDCl3) §
10.31 (s, 1 H, CHO), 10.28 (s, 1 H, CHO), 6.25 (d, J1',2= 3.4 Hz, 1 H, H1"), 6.05 (d, J3' 4= 4.4 Hz, 1 H,
H3", 5.05 (d, 1 H, H2"), 4.42 (dd, J4 5= 9.1 Hz, 1 H, H4"), 3.98-3.81 (m, 2 H, 2 H6"), 2.90 (ddd, J5' 6A'=
34,132 and 1.07 [s, 8, s, s, 12 H, 2 x OC(CH3)20]; 13C NMR (75
7.1 (C4), 1343 C5 112.8 and 109.9 [2 x OC(CH3),0],

| ...- 21&£.0 Al VIS L ../ \ 372

1067 (C1). 842 (C2), 811 (C4), 72.8 (CS), 67.5 (C6), 65.4 (C3). 268, 262 and 25.0 [2 »
OC(CH3)20}; MS (70 V) mlz 352 (5), 312 (16), 150 (16), 127 (32), 85 (45), 43 (100). Anal. Caled for
C16H21N307: C, 52.31; H, 5.76; N, 11.44. Found: C, 52.28; H, 5.62; N 11.39.

4-Carbomethoxy-1-(3'-deoxy-1',2':5',6'-di-O-isopropylidene-ca-D-glucofuranos-3'-yl)-
1,2,3-triazole (19) and 5-carbomethoxy-1-(3'-deoxy-1',2':5',6'-di-O-isopropylidene-o-D-

glucofuranos-3'-yl)-1,2,3-triazole (20)



Arzide 3 (500 mg, 1.75 mmol) was dissolved in toluene (6 mL) and methyl propiolate (526 mg, 3.09 mmol,

1 equiv) was added. The mixture was refluxed for 4 h, the solvent was evaporated and the residue submitted to

flash chromatography (hexane, ethyl acetate 25%) to give compounds 19 (500 mg, 77%) and 20 (120 mg,

19%). 19: mp 180-181 "C; [a]p23 +3 (¢ 0.48, CHCl3); IR (KBr) v 3140, 2990, 2940, 1730, 1545, 1380,

1375, 1260-1215, 1160, 1070 cm-1; ITH NMR (300 MHz, CDCl3) & 8.22 (s, 1 H, HS), 6.23 (d, J1' 2= 3.6 Hz,

1 H, H1"), 5.17 (d, 1 H, H2), 5.04 (d, J3 4= 3.8 Hz, 1 H, H3"), 4.33 (dd, J4 5= 9.4 Hz, 1 H, H4'), 3.95-
3

390 (m., SH. COOQCH2. 2 H6Y 307 (dt Jercar=Jsrzgm= 5S4 Hy 1T H HSY 187 14 124 110 1¢ ¢ ¢

\ill, 7 &1, AUUNILY, & TRV J, JUT WL VY A YN, 0B — I K1, 1 0L, K10 ), 10T, 1. J, 1,04, 1.1 |5, 3, 5,
¢1T H 9 v (WO NANT- 130 NIMD /78 ML, OIS 140 Q (7NNOCIIN 120 & (60°AY 190 A (&Y 117 £ and
S14 11, 2 X UL 2U ;YO INVIN (/7D MI1Z, CDCI3) 0 1007 (CUULLLT), 137.0 (L&), 147.4 (D), 112.0 4G
109.8 [2 x OC(CH3)20], 106.2 (C1), 83.2 (C2H, 80.3 (C4), 72.1 (C5), 67.4 (C6", 66.1 (C3), 52.2

(COOCH3), 26.8, 26.6, 26.1 and 24.8 [2 x OC(CH3)20]; MS (70 eV) m/z 354 (44), 168 (20), 142 (28), 128
(40), 113 (63), 101 (64), 95 (36), 43 (100). Anal. Calcd for C16H23N307: C, 52.03; H, 6.28; N, 11.38. Found:
C, 52.30: H, 6.30; N, 11.25. 20: mp 145-147 "C; [a]p23 +97 (¢ 0.56, CHCl3); IR (KBr) v 3100, 2990, 2940,
1720, 1545, 1380, 1375, 1260-1215, 1160, 1070 cm-1; 1H NMR (300 MHz, CDCl3) § 8.11 (s, 1 H, H4), 6.27
(d, Ji2=3.5 Hz, 1 H, HI"), 6.12 (d, J3 4= 4.3 Hz, 1 H, H3), 5.12 (d, 1 H, H2), 4.43 (dd, J4 5= 9.0 Hz,

1 H, H4), 392 (s, 3 H COQCH:\ 3.86 (d, Jsg= 5.5 Hz, 2 H, 2 H6'), 2.85 (dt, 1 H, HS"), 1.59, 1.37,
135 and 109 [s,5, 5.5, 12 H, 2 x OC(CH3),01; 13C NMR (75 MHz, CDCl3) 8 158.7 (COOCHS), 136.9 (C4),
129.9 (C5). 112.5 and 1094 [2 x OC(CH)20], 1067 (CL), 843 (C2). 813 (C4Y, 727 (CS), 67.6 (C6)
64.3 (C3", 52.3 (COOCH3), 26.9, 26.7, 26.2 and 24.8 [2 x OC(CH3)20]; MS (70 eV) miz 354 (50), 296 (21),
228 (13), 168 (12), 142 (14), 128 (52), 95 (22), 43 (100). Anal. Caled for C16H23N307: C, 52.03: H, 6.28; N,
11.38. Found: C, 52.26; H, 6.01; N, 11.44.

4-Carbomethoxy-1-(3'-deoxy-1',2'-O-isopropylidene-c-D-glucofuranos-3'-yl)-1,2,3-
triazole (21)
Compound 19 (265 m

tfor 18 h. The solvent was evanoratad ictilling with toluone a cidue wa ae
1. C SUIVCIHL Was apUiailu 1Sulaidilg Wil whiuliid, ain 1l SIGUC Was I } lidsil

rhraomatnoranhy (havane athyl apatata SN0 tn giva mnannnd 21 D)UY ma QQGZY 21 mn 111921 ° Fry125

villvlnaww gL Gpa \1ivAadiiv, willyl aviuialv Ju /) o Elv\d lllyuullu L\ LT llls, TFTIU]), buld lll}] 1107141 oy Y1)

1215, 1160, 1070 cm-1; 1 MR (300 MHz, CD30D) & 8.72 (s, 1 H, H5), 6.39 (d, J1' 2= 3.7 Hz, 1 H, H1"),

551 (d, 1 H, H2"), 5.29 (d, J3.4= 3.8 Hz, 1 H, H3"), 4.68 (dd, J4,5= 9.4 Hz, 1 H, H4), 4.11 (s, 3 H,

COOCH3), 3.81 (dd, Js o= 2.8 Hz, Jga'68'= 11.7 Hz, 1 H, H6A"), 3.71 (dd, Js ¢p'= 5.1 Hz, 1 H, H6B"),

2.81 (ddd, 1 H, H5), 1.75 and 1.19 [s, s, 6 H, OC(CH3)20]; 13C NMR (75 MHz, CD30D) § 162.4

(COOCH3), 139.9 (C4), 131.5 (C5), 113.7 [OC(CH3)20], 107.5 (C1"), 84.9 (C2'), 79.8 (C4"), 70.6 (C5"),

67.8 (C3"), 64.8 (C6"), 52.5 (COOCH3), 26.9 and 26.4 [OC(CH3)20]; MS (70 eV) m/z 314 (M*-15, 16), 298
2
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(15). 181 (21). 168 29) 128 (33) R85 (52) 43 (1(\(\\ Anal Caled for Ci2HigN2Q+5: C,47.42: H 582: N
Vi), 202 (&1, aVD \&F )/, 1&U \JJ)y, Ud \V&), T (4 Qie BEIVY AVL AR [YININ e Ny T TLy 43y, J.U4L, 1N,
17 74 Eannd- AT A1- I £71. N 19 £0
12./0. COUNG: U, &/.41, 11, J./1, IN, 12.0Y,

5-Carbomethoxy-1-(3'-deoxy-1',2'-O-isopropylidene-a-D-glucofuranos-3'-yl)-1,2,3-
triazole (22)

Compound 20 (260 mg, 0.71 mmol) was treated with acetic acid/water (5 mL, 7/3) at room temperature
for 18 h. The solvent was evaporated co-distilling with toluene, and the residue was submitted to flash
chromatography (hexane, ethyl acetate 50%) to give compound 22 (229 mg, 99%). 22: oil; [a]p?> +80 (c 0.88,
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CHCl3); IR (film) v 3640, 3500-3100, 2990, 2940, 1720, 1525, 1370, 1300, 1245, 1200, 1145, 1050 cm-1; 1H
NMR (300 MHz, CDCl3) 0 8.04 (s, 1 H, H4), 6.18 (d, J1'2= 3.6 Hz, 1 H, H1"), 6.06 (d, J34=4.0Hz, 1 H,
H3"), 498 (d, 1 H, H2"), 4.43 (dd, J4 5= 9.2 Hz, 1 H, H4"), 3.88 (s, 3 H, COOCH3), 3.57-3.37 (m, 3 H, 2
H6', OH), 2.46-2.37 (m, 1 H, HS"), 1.51 and 1.31 [s, s, 6 H, OC(CH3)20]; 13C NMR (75 MHz, CDCl3) &
159.0 (COOCH3), 136.8 (C4), 129.7 (CS), 112.3 [OC(CH3)701, 106.2 (C1", 84.2 (C2"), 79.3 (C4"), 68.9

S/

(C5Y, 64.4 (C3"), 63.4 (C6"), 52.7 (COOCH3), 26.5 and 25.9 [OC(CH3)70]; MS (70 eV) m/z 330 (M*+1, 1),
'3;1.4 (MF_15 20) 297 (17) DER (A 24N (18 197 (71) Q8 (Q8Y A2 (1N Anal Caled far Al N5 (O
< L1V 1), 37 ), &04& (L i), 200 \rUj, £9U (1JJ, 1L/ 1), O8I \TJ}, &3 (1UV). nlai. Lailu 100 Cj31ixjoiv3vy. «,
AT AN IT £ ON. AT 11N 7L 3. M A AL, Y 2y 1. AT 11 Of
47.42; 0, 5.82; N, 12.76. round: , 47.36: H, 5.97: N, 12.86.

4,5-Dicarbethoxy-1-(2',3',4',6'-tetra-O -acetyl-f-D-glucopyranosyl)-1,2,3-triazole (24)

Diethyl acetylenedicarboxylate (273 mg, 1.6 mmol) and 2,3,4,6-tretra-O-acetyl-B-D-glucopyranosyl azide
(23) (299 mg, 0.8 mmol) were dissolved in toluene (4 mL). The mixture was refluxed for 15 h, the solvent was
evaporated and the residue submitted to flash chromatography (hexane, ethyl acetate 20%) to give compound 24
(427 mg, 98%). 24: mp 131-133 °C; IR (KBr) v 2995, 1745, 1710, 1550, 1445, 1350, 1240-1180, 1020 cm-1;
IH NMR (300 MHz, CDCl3) & 6.12 (d, J1' 2= 9.4 Hz, 1 H, H1"), 5.96 (t, J2' 3= 9.4 Hz, 1 H, H2"), 5.39 (1,
=94 Hz, 1 H, H3"), 5.23 (1, J¢,5= 9.4 Hz, | H, H4'), 4.44 (4, J= 7.2 Hz, 2 H, CO2CH,»CH3), 4.42 (q,

7 1T, 1 IT TITL AN A
.7 Hz, 1 H, H6A"Y, 4.12 (dd, J(,B 5=
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3, 3.98 (ddd, I H, H-5), 2

, 1.39 (t, 3 H, LUzLHzLH3), MR (75 MHz, LDng) 5 170.2,169.9, 169.0 and 168.3
4 x CH3CO) 159.4 and 1579 (2 x COzCHgCHc;) 140.2 (C4), 130.6 (C5), 85.2 (C1", 75.0 (C5Y), 72.8
(C37, 69.5 (€2, 67.2 (C4"), 6.3.0 and 61.8 (2 x CO2CH2CH3), 61.2 (C6"), 20.4 , 20.3 and 20.1 (4
xCH3CO), 13.9 and 13.7 (2 x CO2CH2CH3); MS (70 eV) m/z 331 (31), 278 (17), 259 (38), 221 (16), 186 (25).
169 (83), 139 (100), 109 (67), 81 (15). Calcd for C2pHagN3013: C, 48.62; H, 5.38; N, 7.73. Found: C, 48.52;
H, 5.49; N, 7.60.

(25)

Tetrazole (34 mg, 0.48 mmol) was dissolved in dry DMF (1.5 mL). Crown-6-ether (26 mg, 0.097 mmol)
and sodium hydride (12 mg, 0.48 mmol, 2 equiv) were added. The mixture was heated at 80 °C for 1 h.Then
tosylate 4 (100 mg, 0.24 mmol) was added, and the mixture warmed at 130-140 “C for 12 days. The solvent was
evaporated, the residue dissolved in ethyl acetate and washed with aqueous bicarbonate solution and brine. The
organic layer was dried, filtered, evaporated and the residue submitted to flash chromatography (hexane, ethyl
acetate 20%) to give compound 25 (30 mg, 66%). 25: mp 103-104 °C; [a]p25 -1 (¢ 0.49, CHCl3); IR (KBn) v

3110, 2960, 2870, 1375, 1355, 1195, 1055 cm*!; ITH NMR (300 MHz, CDCl3) & 6.25 (d, Jy'2= 3.5 Hz, 1 H,
IJ1Y & &80 1A Tt .,_ 2Q LI 1 LT LI2™Y AQQ /A 1 IO LIM A AQ fAA 14 cr—= Q0 Iz 1 I HANY 207 (dAAd
i j, 3.57 \4, v3 4'= 5.0 11, 1 11, 115 ), 4.6 (4, 1 11, iz j, .46 \U4, 44' §'= 6.7 01z, 1 11, 0% ), J.74 (uh,

-~ TY [s) TrY YYZ AN ~N OA 11 r & 0 YTy 1 T TTLTYIN 100 7431 T TIYLSWN
Jea5=4.7 Hz, Jea',6p'= 8.8 Hz, 1 H, H6A"), 3.84 (dd, Jep' 5= 5.8 Hz, 1 H, H6B'), 3.16 (ddd, 1 H, HS),

1.60, 1.44, 1.38 and 1.20 [s, 8, s, s, 12 H, 2 x OC(CH3)20]; 13C NMR (75 MHz, CDCl3) § 152.9 (C5), 1129
and 109.9 [2 x OC(CH3)20], 105.9 (C1'), 83.4 (C2", 80.1 (C4"), 72.1 (C5", 68.1 (C3"), 66.9 (C6'), 26.8,
26.6, 26.1 and 24.9 [2 x OC(CH3)20]; MS (70 eV) m/z 297 (M*-15, 54), 239 (17), 142 (20), 113 (28), 101
(80), 43 (100). Anal. Caled for C13Hp0N405: C, 49.99; H, 6.45; N, 17.94. Found: C, 50.11; H, 6.51; N,
17.83.
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1-(3'-Deoxy-1',2":5",6'-di-O-isopropylidene-co-D-glucofuranos-3'-yi)-1,2,4-triazole
(26)

Following the same protocol (see above) 1,2,4-triazole (33 mg, 0.48 mmol) and tosylate 4 (100 mg, 0.24
mmol), after work-up and flash chromatography (hexane, ethyl acetate 40%) gave compound 26 (38 mg, 73%).
26: mp 101-103 °C; [a]p25 -17 (¢ 0.43, CHCl3); IR (KBr) v 3090, 2960, 2870, 1485, 1375, 1255, 1245,

1195, 1050 cm-1; 1H NMR (300 MHz, CDCl3) & 8.17 (s, 1 H, H3), 7.90 (s, 1 H, H5), 6.18 (d, Jy2'= 3.6 Hz,
1H 1. 496 (d. 1 H 2% 492 (d Jar o= 38 7 1 HIN 427 (44 ne=02F2Hz 1T H H4AN 204-
A REy L33, TV Wy 4 dd, RAL )y Tele \My vy 4 S 234y L LRy LRT Jy Tkl \UNMy U4 ) Zad LAdiy 41 L1y KA jy, J.5T
201 fev DT D LI 2NQ 7A: T, =T et = & 7] L 1 LI LIS 1 &£ 1 A1t 124 2annd 1 17T o0 o0 o 17 L
J.Z1 A, 4011, £ 11U ), J.U0 \UL, JY 6A™—=/3 6B — 2./ 114, 111, 11D ), 1.0, 1.41, 1.04 4liu 1.1 {9, Oy, 0, 0, 14 1I1,
D NI N\ MY 13/~ aTAAD /AC AATT . 7T S 1N 1 17N 1 AA ™ 70N 111Y A a 1 T

~« A UCLTILI UL, 70 INWVIN (/D IVIDNLZ, U 0 1241 (D), 1944./ (D), 11£L.4 1

106.5 (C17), 83.4 (C2"), 80.7 (C4H, 7 (C5Y, 67.5 (C6Y, 64.3 (C3"), 26.9, 26.7, 26. d 249 [2 x
OC(CH3)20J; MS (70 eV) m/z 311 (M, 1), 296 (M*-15, 58), 211 (19), 101 (100), 43 (84). Anal. Calcd for
C14H21N30s5: C, 54.01; H, 6.80; N, 13.50. Found: C, 54.11; H, 6.71; N, 13.63.

1-(3'-Deoxy-1',2'-0-isopropylidene-a-D-glucofuranos-3'-yl)-1,2,4-triazole (27)

Triazole 26 (160 mg, 0.51 mmol) was treated with acetic acid/water (4 mL, 7/3) at room temperature for

f—

& h. The solvent was evaporated co-destilling with toluene, and the residue was submitted to flash
-186 °C:
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(s, 1 H, H3), 8.18 (s, 1 H, H5), 6.36 (d, J1'2= 3.6 Hz, 1 H, HI"), 5.37 (d, J 3

, 5.14 (d, 1 H, H2'), 4.62 (dd, J4 5= 9.7 Hz, 1 H, H4", 3.81 (dd, JeA'6B'= 9.5 HZJ5 6A=28 Hz, 1

H, HA6), 3.70 (dd,Js' ep'= 5.2 Hz, 1 H, HB6"), 2.84 (ddd, 1 H, HS"), 1.76 and 1.54 [s, s, 6 H,

OC(CH3)20]; 13C NMR (75 MHz, CD30D) § 152.6 (C5), 146.9 (C3), 113.7 [OC(CH3)20], 107.9 (C1"), 85.1

(C29, 80.3 (C4"), 70.9 (C5"), 66.3 (C3"), 65.2 (C6"), 27.3 and 26.7 [OC(CH3)20]; MS (70 eV) m/z 271 (M*-
15, 24), 210 (19), 142 (30), 127 (46), 85 (100). Anal. Calcd for C11H17N3O5: C, 48.70; H, 6.32; N, 15.49.
Found: C, 48.55; H, 6.51; N, 15.62.

4
1

U)

1-(6‘-0-p-Toluenesulfonyl-3'-deoxy-1',2'-0-isopropylidene-oc-D-glucofuranos-S'-yl)-

Diol 27 (109 mg, 0.4 mmol) was dissolved in dry pyridine (1.5 mL) and p-toluencsulfonyl chloride (99
mg, 0.52 mmol, 1.3 cquiv) was added to the cooled mixture in an ice bath, under argon and stirring. After 24 h at
room temperature, toluene was added, the solvent evaporated and the residue was submitted to flash
chromatography (hexane, ethyl acetate 80%) to give compound 28 (64 mg, 90%). 28: mp 124-127 °C; IR (KBr)
v 3600-3300, 3200-3100, 2950, 1580, 1495, 1350, 1160, 1060, 1000 cm-1; 1H NMR (300 MHz, CDCl3) &

)
S53 and 1.34 [s, s, 6 H C(CH3)20] 13¢
NMR (75 MHz, CDCl3) 6 151.8 (CS), 144.9 (C3), 144.4, 132.3, 129.8, 128.0 ( H3b02C6H5), 112.4
[OC(CH3)20], 106.4 (C1"), 82.9 (C2", 78.6 (C4"), 73.1 (C6"), 66.3 (C5"), 64.5 (C3"), 26.6 and 26.0
[OC(CH3)20], 21.5 (CH3S02CgHs); MS (70 eV) m/z 425 (M, 13), 410 (M+-15, 22), 281 (11), 238 (28), 210
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(42), 155 (84), 173 (27), 167 (38), 124 (70), 113 (64), 91 (100). Anal. Calcd for C1gH23N3S07: C, 50.82; H,
5.45; N, 9.88; S, 7.54. Found: C, 50.91; H, 5.51; N, 9.64; S, 7.42.
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