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1,3-Dipolar Additions of Glycosyl Azides to Substituted Acetylenes

By RoBErT E, HARMON,* ROBERT A. EARrry, and S. K. Gurta
(Department of Chemistry, Western Michigan University, Kalamazoo, Michigan 49001)

Summary The 1,3-dipolar additions of fully acetylated
B-p-glycosyl azides to ynamines, ethoxyacetylene, and
1-ethylthio-2-phenylacetylene led to the formation of
the corresponding N-glycosyl-2,3,4-triazoles.

It has been known for some time that the 1,3-dipolar addi-
tions of simple alkyl and aryl azides to various substituted
acetylenes afford the corresponding triazoles (equation 1).1

rlqéN\tiJ—-Rz
R'—C=C—X + R2N3 —» Rl—C=—=C—X (1)

X = OEt,NMez,NEt2, etc.
and R! and RZ = alkyl or aryl

According to Huisgen,? the 1,3-dipolar cycloadditions take
place via a concerted mechanism as opposed to that
involving a spin-paired diradical intermediate, as suggested
by Firestone? Recently, we reported* that the addition
of a number of substituted benzenesulphonyl azides to
ynamines gave equilibrium mixtures of NN-dialkylamino-
1,2,3-triazole (A) and o«-diazoamidine (B) tautomers
(equation 2).

Me—C=C—NEty |+ ArSO2Nj3
/ N~

it
AN N* N—SO,Ar
NZ N=SOAr ) (2)
Me—C—=—=C—NEt; Me—C—C—NEt2

(A] (B)

We now report the first example of the 1,3-dipolar
addition of several fully acetylated-B-p-glycosyl azides to
acetylenes substituted by NN-dialkylamino-, ethoxy- and
ethylthio-groups. Our results indicate marked differences
in the relative reactivities of these acetylenes substituted by
different electron-donating groups. The addition of hepta-
O-acetyl-B-p-maltosyl and of hepta-O-acetyl-8-p-cello-
biosyl azide to ethoxyacetylene was significant because
each of them yielded both the possible isomeric triazoles.
Previously reported additions of azides to ethoxyacetylene
afforded only one of the two triazoles.

The per-O-acetyl-S-p-glycosyl azides (2a—d) were pre-
pared by heating (90°) the corresponding per-O-acetyl-
o-D-glycosyl halides with sodium azide in dimethylform-
amide. This procedure is similar to that used in the
preparation of 2-acetamido-2-deoxy-3,4,6-tri-O-acetyl-B-p-
glucosyl azide® and 2,3,5-tri-O-benzoyl-f-p-ribofuranosyl
azide.® This method was preferred over the well-known
literature procedures involving the hazardous use of silver
azide.”

The addition of glycosyl azides, (2a—d), to NN-diethyl-
aminoprop-1-yne (1a) and NN-dimethylaminophenyl-
acetylene (1b) (equation 3) was accomplished by heating
solutions of the azide and the ynamine in tetrahydrofuran
under reflux for 2—8 h. In each case t.l.c. of the reaction
mixture showed only one new spot. The adducts, which
were identified as 1,2,3-triazoles, (3a—g)t were isolated
either by crystallization or column chromatography over
silica gel. In each case, only one of the two possible
triazoles was isolated. These results are in general agree-
ment with the known additions of azidest and sulphonyl
azides* to ynamines but contrast with the addition of
glycosyl azides to phenylacetylene,! where both the isomeric
triazoles were isolated. The structures assigned to the

N N
Y—C=C—Z + RNz —> e \/N R—N\/ \/N
m (2) Z—C=C—Y Y—c=c~z

{3) (4)

a;Y=Me,Z=NEt2 a; R =Gluco a; Y =Me, Z=NEt2.a; Y=H, Z=0Et
R = Gluco R = Cellobio
b; ¥ = Ph,Z = NMe, b; R'= Galacto
b; Y = Me, Z=NEt2'b;Y=H, Z = OEt
¢; ¥Y=0Et,Z=H ¢; R = Malto R = Galacto R = Malto
d; Y=SEt,Z=Ph d; R = Cellobio ¢; ¥ = Me, Z = NEt

o ¢; ¥ =Ph, Z=S8Et
R = Malto

R = Cellobio

d;¥Y=Me, Z= NEtz
R = Cellobio

Gluco = 2,3, 4, 6-tetra-O-acetyl-

e; Y = Ph, Z = NMe,
B-D-glucosyl

R = Gluco

Galacto = 2,8, 4, 6-tetra-O~
acetyl-f-D-galactosyl

4; ¥ = Ph, Z = NMe
R = Galacto

Malto = 2,8, 4, 6,2,3", 6"-hepta=

g Y =Ph, Z=NMe,
O-acetyl-8-D>maltosyl

R = Malto

Cellobio = 2,3, 4,6,2',3%,6"-
hepta-O-acetyl-g-D-cellobiosyl

h; Y=H, Z=OEt
R = Gluco

i; ¥Y=H, Z=0Et
R = Galacto

j3Y=H, Z=0Et
R = Cellobio

k; 'Y =H, Z=O0Et
R = Malto

triazoles are based on literature analogies.t* They were
also supported by elemental analyses and n.m.r. data.
The addition of glycosyl azides, (2a—d), to ethoxyacetylene
(1c) required much more severe conditions than the corre-
sponding additions to ynamines. The reactions were
conducted by heating a tetrahydrofuran solution of an
azide and (lc) in a sealed tube at 60—70° for 12d. Higher
temperatures were avoided to prevent excessive decomposi-
tion of (1c). The reactions yielded complex mixtures and
isolation of the products required extensive column chrom-
atography over silica gel. The resulting triazoles, (3h—Xk)
and (4a—b), could only be isolated in low yields (<359%,).
As before, they were characterized by elemental analyses

1 Analytically pure samples of (3a), (3¢), (3d—e), (3h—Xk), and (4a—c) were obtained as colourless crystals whereas those of (4b)

(31f), and (3g) were colourless gums.


http://dx.doi.org/10.1039/c29710000296
http://pubs.rsc.org/en/journals/journal/C2
http://pubs.rsc.org/en/journals/journal/C2?issueid=C21971_0_7

Published on 01 January 1971. Downloaded by University of Illinois at Chicago on 23/10/2014 22:47:32.

CrEMICAL COMMUNICATIONS, 1971

and n.m.r. data. The addition of (2a) and (2b) led to the
isolation of only one of the two possible isomeric triazoles
in each case, (3h) and (3i), respectively. On the other hand,
all the possible triazoles, (3j), (4a), (3k), were isolated from
the addition of hepta-O-acetyl-B-D-cellobiosyl azide (2c)
and hepta-O-acetyl-B-p-maltosyl azide (2d). The n.m.r.
spectra of each set of these isomeric triazoles were similar
and consistent with the structures. This is the first time
that both the possible isomeric triazoles have been isolated
from the addition of azides to ethoxyacetylene.

The reaction of (2a—d) with 1l-ethylthio-2-phenyl-
acetylene (1d) under the usual conditions was slow and led to
extensive decomposition when more severe conditions
[heating the tetrahydrofuran solution containing an azide
and (1d) in a sealed tube at 130—140° for 5 d] were used.
Only the addition of hepta-O-acetyl-B-p-cellobiosyl azide
(2d) gave a low yield (18%) of a crystalline triazole, (4c).
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Of particular interest was the appearance of the phenyl
hydrogens as a singlet at 7 2:52. In accordance with the
earlier observations of Garcia-Lopez ¢¢ al.} the structure
(4c) was preferred over the other possible isomeric structure,
in which case the phenyl hydrogens would have appeared
as a complex multiplet. This is also consistent with the
observations of Groen and Arens,® who demonstrated that
the 1,3-dipolar addition of diazomethane to (1d) takes place
in a manner opposite to the 1,3-dipolar additions to
ynamines or acetylenic ethers.
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