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ABSTRACT
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Under the agency of N-bromosuccinimide, n-pentenyl glycosides, acetonitrile, and carboxylic acids participate in three-component-reactions
that afford N-acylated glycosylamines. The procedure tolerates diverse donors, and C2-tetrachlorophthalimido and C2-azido groups effectively
control anomeric stereoselectivity. Success of the procedure does not appear to depend on the acid’s strength, but for an aromatic acid,

substitution pattern affects the rate, while the presence of a lone pair on the para substituent inhibits the process.

Glycoproteins are ubiquitous bioregulators in natuesnd

hemoglobinuri& and transmissible spongiform encephalo-

the fact that these glycoconjugates influence protein shapepathies’ This coincidence has therefore inspired novel

and function is firmly establishedThe subclass in which
the glyco/protein conjugation is through an anomeric nitro-
gen, as symbolized by, is arguably the most widespread
of these bioregulatot§ and is associated with major health
disorders, including HIV infectiohtuberculosig,paroxysmal
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innovations for laboratory preparation of biological con-
structst®1Our own laboratory has contributed a procedure,
expressed retrosynthetically in Schem® thich had been
designed specifically for high mannose glycoproteins. How-
ever, the insurgence of combinatorial chemistgnd the
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efficiency of multicomponent reactiotfshave encouraged

acetonitrilé” was chosen as the solvent/reactant. Preliminary
experiments showed that the potent iodonium source (NIS/
TESOTf)® gave poor results, whereas NBS proved to be
satisfactory. Coupling with Z-leucine and FMOC isoleucine
(10aand10b, respectively) gave good to excellent yields of
three-component-reaction productg in 53—95% yields
(Scheme 2§°
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From Scheme 1, the fate of the key nitrilium intermediate
5ais seen to depend on several variables. The “reactivity”
of the carboxylic acid} is clearly of primary interest, since

us to explore the versatility of Scheme 1, in the context of capture of5aleads to the desired three-component-reaction

glycosylamine diversity, and some of our findings are

product8, whereas displacement leads to the glycosyl ester

reported herein. In addition to the preparative value, the 7. For insight into the impact of the acid’'s reactivity, we
results of this three-component-reaction study provide notabletested a variety of benzoic acids, grouped as structies
insights into glycosyl reactivity and anomeric stereocontrol- 15, having a range of acidities, resonances, and inductive

ling factors.

For most N-linked glycoproteins, the first sugar is a
2-amino-2-deoxy glucosyl derivative, and the linkage is
usually B-oriented? For initial exploratory studies, the
recently introduced tetrachlorophthaloyl (TCP) protecting
group® was chosen because it fostgtselectivity and is
readily cleaved® To level the playing field in these initial
studies, onlyS-donor substrate®a—d were used, and
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effects?0

The most obvious result in Table 1 is the complete absence
of three-component-reaction products witha—d (entries
i—iv). This appears to be related to the para lone pairs on
acids12a—d sinceo-chloro benzoic acid reacts wéft This
indicates that the ortho vs para locations of the substituent
is important in +M substituents. In the case df2b,
considerable amounts of glycosyl ester gfwere obtained.
Acidity does not have an impact on the outcome of the
reaction; the §, range, which runs from-4 for 13c (entry
viii) to ~2.2 for 14a(entry ix)2° seems to have little impact
on thesucces®f the three-component reaction judging from
the yields of 95% and 88%, respectively. However, with
regard to the rates of couplings, the uniformly slow reactions
in entries xiii—xvii correlate, curiously, with then-nitro-
substituted benzoic acidsba—c. In this context, it should
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Table 1. Three Component Reactions with Aromatic Acids Scheme 3

COOH COOH COOH COOH /-0 Oﬁ/
Ry o 0&3\/0  croon Ph/voo 0 Ar
(a RO 2O Ro \,mNj(
NTCP NBS NTCP &
Ry NO, 3-4 hr
X 12 Lo Re 14 Re 15 16 ArCOOH 17 Bio =41
a X=OMe a R=H Rl Ry Ry Ry a Rt 13boriSb g3 709
b X=Cl b R=CHCl , xno, H a H H ¢ R=Bz
Z X=Br ¢ R=CH,Br b NO, NO, b NO, H

X =NHAc c 1 - H ¢ NO, CHBr o
: Ph/Eo o 0 ¢ Ph/vo Q

(b) RO N CH3CN RO
Ny N3

entry acid substrate yield (%) time (h) NBS Ar
N
2hr
o) 12a 9d 18 Ar COOH \o( ﬁo(
a R=H 13bor15b 9
(i) 12b 9d No three component b R=Bn %0-99%
products o only
(iii) 12¢ 9d
. 12d
v} 9d

lation reactions has been featured in recent work of Crich
w 13a 9d ) 4 and co-workerg? The latter influence is clearly apparent
when the results wit® and16 are compared. Thus, the fact
that a-products are not detectable in the reactiorfdjut
comprise approximately 20% for the products fragis a
(viif) 13c 9b 95 7 telling example of the 4,8-benzylidene ring’s ability to
compromise thé-directing neighboring group participation

(vift 13b 9d 32 15

. 13b 9b 53 35
(vii)

o e i * ’ of the TCP moiety inl6.
(x) 14b o o ¢ Since the seminal work of Paulsen 20 years #g02-
xi)* 14b 9d poor azides have been favored farstereocontrol in coupling
(i 14¢ 0d s6 3 reactions. Not surprisingly therefore, the combination of the
acetal with the C2 azide moiety in dondi@aand18bleads
(xiii) 15a 9b 60 8 . . . L. .
to a-products exclusively, in virtually quantitative yields.
(i) 15 % 68 6 In summary, the three-component reaction to give glyco-
(xvy 15h o 26 8 sylamines accommodates a wide range of glycosyl donors
xviy 15¢ 9d 70 7 and carboxylic acids and offers the ability to produce

naturally occurringf-analogues (Scheme 2) or unnatural
_ “These reactions gave evidence of TBDMS cleavage. Longer reaction g-counterparts (Scheme 3b) with complete stereocontrol. The
time for entry (vi) didn't improve the yield. results in Table 1 (a) do not show any correlation wiky'p
of the acids, (b) suggest thanitrobenzoic acids react faster
thanmenitro analogues (entry ix versus xiii), and (c) indicate
that acids bearing a lone pair at the para position, must be
avoided. Further studies are underway to clarify and extend
these observations.

be noted that longer reaction times frequently led to
decomposition, particularly loss of the TBDMS protecting
group in substratéd (entries xi and xv), and hence to lower

yields.

The results in Scheme 3 are particularly instructive on the
guestion of anomeric stereocontrol. The influence of torsional
effects for generating armed/disarmed glycosyl donors was
noted earlier by our grouf}, and the principle has been
skillfully applied recently by Ley and co-worke#sTorsional
effects also affectu/s stereocontr@f and the ability of the ~ OL000265I
4,6-O-benzylidene ring to induae-selectivity in glycosy-
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