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ABSTRACT

A practical synthetic protocol affording regiosdigeely various types of 1,2,3-triazole-containing peptidoetics
(9-23) in moderate to excellent yields (33-99%) is destibSuch peptidomimetics were obtained by clicking
alkyne-N-protected-L-serine derivativels3) and azide-tagged compounds8) under the copper-catalyzed azide-
alkyne [3+2] cycloaddition (CUAAC) regime. Variopgptidomimetic substrates containing sugar moietigh
potential biological and medical relevance are repd.
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INTRODUCTION

Naturally occurring peptides and amino acid polysnenstitute a vital class of organic compoundBjgessential
for the function of an enormous variety of biolagiprocesses. However, their use and manufactupoptstial
new drugs is limited by their low bioavailabilitgnzymatic degradation within biological environnmeats well as
their suffering from non-specific recognition [Tfo circumvent these liabilities, the developmentnefv stable
molecules-mimicking the naturally occurring peptideith structural resistance to the metabolic eminent
appears to be of major importance, in view of sgatting new biologically active target-molecule$. [2o, the
replacement of the classical amide bond in a pepbi a non-classical heterocyclic bioisostere lygkauch as
1,2,3-triazole appears to be a promising therapettategy for the synthesis of biologically releva
peptidomimetic substances [3,4]. Indeed, the tteazmit is found to be reluctant to the enzymatigmhdation,
hydrolysis and oxidation processes, a featureghanotes it as an alternative to replace the matid linkers in
biologically active molecules. In fact, 1,2,3-trides and their derivatives have been reported neesas synthetic
intermediates for the preparation of many drugs &xhibit a wide range of biological activitie€linding antiviral,
anticarcinogenic and antibacterial abilities [5-@fiditionally, the 1,2,3-triazole resembles the @enfunction both
from structurally and physicochemically viewpoirfisg. 1) [10]. In this context, the Cu-catalyzed azide-alkyne
[3+2] cycloaddition (hereafter referred to as CuAARat regioselectively yields the 1,4-regioisorie,3-triazole
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has been successfully used to ligate two small cotds, generating a biologically active compourat thimic the
known HIV-1 protease inhibitor amprenavir, with thiezole moiety occupying the same position nolynatiopted
by the amide unit of amprenavir. The central nitnogatom of the triazole was suitably positionedks$tablish a
hydrogen bond with a water molecule present irptiotease active site [11].

:
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Figure 1. Topological and electronic analogies ofie amide bonds and 1,4-disubstitued 1,2,3-triazoles

In order to address the issue of discovering neptigg@mimetic drugs, containing the 1,2,3-triazdlegras non-
classical bioisostere, we conceived a synthetatexyly based on the coupling lofserine, (a known non-essential
amino acid), particularly important for the progenctioning of the brain and central nervous systéth acetylic
derivatives followed by the transformation of thigle bond into 1,2,3-triazolic unit via CUAAC witlizide-tagged
molecules, including sugar ones (Scheme 1) [12].
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Scheme 1. Synthetic strategy of peptidomimetics whttriazole functionality, starting from N-protected-L-serine

MATERIALS AND METHODS

All the reagents and solvents employed were oflfiighre grade and they were used as received. dile-tagged
sugarsd-6 and the azide-tagged compoufldsnd8 were prepared as reported elsewh&@olumn chromatography
was performed on silica gel 60 (Merck 230-400 meshl the reactions were monitored by thin-layer
chromatography TLC on Silica gel 6QsiFaluminum sheets. NMR spectra were recorded in tihiphesulfoxide
(DMSO-d) on a Bruker AC-300 instrument. The melting psimere determined using a Stuart melting point
apparatus SMP3 and employing the capillary tubehotet The high resolution mass spectra (HRMS) were
recorded in the El (70 eV) or FAB mode at the m@psctrometry Service of the Universidad de Valentlze
elemental analysis (C, H and N) were carried oua @uroEA3000 analyzer by the Servei Central d’lmaentacio
Cientifica at the University of Jaume I. The optications were recorded on a PERKIN-ELMER 241apioheter
equipped with a sodium lamp and working at roompgerature in methanol (MeOH).

General procedure for the synthesis of N-protedtesbrine-N-propargylamide

To a solution ofN-protectedt-serine (2 g, 9.57 mmol foN-benzoyl derivative and 9.75 mmol for tiNeBoc
derivative), HOBt (1.42 g, 10.5 mmol) and DCC (24,710.51mmol) in chloroform (20 mL); propargylamin
(11.48 mmol foMN-benzoyl and 11.69 mmol foN-Boc derivative) and trimethylamine (3 mL, 2.2 dquere added.
The reaction mixture was stirred at room tempeeafar 24 h. A white solid was precipitated and &swemoved by
filtration. The filtrate was evaporated under vaouand the resulting residue extracted by ethylaeefhe extracts
were combined and the solvent removed in vacuura.cfiide obtained was purified by column chromatolgya

General procedure for the synthesis of N-Boc-Lrseiil-phenylamide

To a mixture ofN-protectedk-Serine (2 g, 9.75 mmol), HOBt (1.42 g, 10.5 mnasid DCC (2.17 g, 10.51 mmol)
in chloroform (20 mL) were added 4-ethynylanilifel 36 mmol) and triethylamine (3 mL, 2.2 equ.). Taaction
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mixture was stirred at room temperature for 24 hwiite solid was formed and filtered off. The remg filtrate
was evaporated under vacuum and the reaction eesidiained was extracted several times with etbgtade. The
extracts were combined and the solvent removed rumdeuum. The crude obtained was purified by column
chromatography by using ethyl acetate. The obtaswills were subsequently recrystallized from atumix of
dichloromethane / hexane.

N-Boc-L-serine-N-propargylamidd)

White solid. Yield: 85 %; R 0.57 (Ethyl acetate); mp: 153 °Gy]f% = -2.3 € = 0.6 in MeOH);'"H NMR (300
MHz, DMSO0): 5 1.35 (s, 9H, 3 C), 3.06 (t, 1H, HE, J = 2.4Hz) ; 3.06 (t2H, CH,C, J = 2.4Hz); 3.49 (dd, 2H,
CH,0H, J; = 4,2Hz,J, = 4,5Hz); 3.82 (m,1H, CHN-); 4.78 (t, 1H, OBi= 6Hz); 6.57 (d, 1H, NHBoc] = 8.4Hz);
8.20 (t,1H,NHCO,J = 5.4Hz)."*C NMR (75 MHz, DMSO):5 28.1-28.3 (3 Ck); 33.6 (CHNH); 38.9 (CHOH);
53.1 (BocNHCH); 56.8 (€); 62.2 (HC=); 81.27 (C-O); 155.3 (CO); 170.3 (CO). HRMS (FAB Calcd. for
C11H50N,04: 244.1453; Found: 243.1375.

N-benzoyl-L-serine-N-propargylamid2)

White solid. Yield: 75%; R= 0.5 (Ethyl acetate) ; mp: 161°Cy]{’ = +5.4 € = 0.1 in MeOH);'H NMR (300
MHz, DMSO-d): & 3.08 (t,1H, HG=, J = 2.4Hz) ; 3.70 (m, 4H, 2 Cit 4.40 (t, 1H, OH,J = 7.2Hz) ; 4.93 (m,
1H, CH-CH) ; 7.45 (m, 3H, 3 Chlom) ; 7.89 (d, 2H, 2 Ckom J = 7.2Hz) ; 8.25 (m,2H, 2 NHCOJ*C NMR (75
MHz, DMSO-d): § 33.6 (CHNH) ; 53.1 ( CHNH) ; 67.2 (CHOH); 72.6 (HE); 80.7 (G); 133.1-133.7 ( 5Giom
); 165.9 (CO); 169.4 (CD HRMS (FAB'): Calcd. for GsH1sN,O4: 248.1161; Found: 248.1201.

N-Boc-L-serine-N-4-ethynylphenylami(®

White solid. Yield: 76%:; R 0.53 (Ethyl acetate); mp: 122°G]{% = -2.5 € = 0.4 in MeOH).*H NMR (300 MHz,
DMSO-d;): 8 1.46 (s, 9H, 3 CJ; 3.05 (t, 1H, H&, J = 2.4Hz); 3.51 (dd, 2H, C}®H, J, = 5Hz,J, = 5.2Hz); 3.87
(m,1H, CHgring; 4.76 (t, 1H, OHJ = 6Hz); 6.60 (d, 1H, NHJ = 8.4Hz); 7.45 (m,4H,§H,) ; 8.25 (m,1H, NHCO).
3C NMR (75 MHz, DMSO-g): § 28.1-28.3 (3 Ch); 38.9 (CHOH); 53.1 (CHeind; 81.3 (C-0); 82.0 (HE) ; 82.1
(C=); 118.20(Carom); 120.4 (2CHion); 130.56(2CHi0n); 137.4 (Grom); 154.2 (CO); 170.8 (CO). HRMS (FAB

Calcd. for GgH21N,O4: 306.1580; Found: 306.1610.

General procedure for the Cu-catalyzed Huisgen [Baytloaddition of alkynes with azides

To a solution of alkyne (Immol) and azide (1.1 mnmola mixture of ethanol / water (10 mL /10 mL}®0,5H,0

(0.3 mmol) and sodium ascorbate (0.6 mmol) wereeddliccessively. The reaction mixture was stirtecbem
temperature for 24h. The solvent was removed undeuum and the resulting residual was extracted by
dichloromethane, dried over sulfate magnesium, fdteded. The solvent was evaporated under vacunth the
residue obtained was purified by column chromatolgya

N-Boc-L-Serine-N-[(1-galactose-1H-1,2,3-triazolejhndamide](9)

Colorless oil. Yield: 99%; R0.42 (Ethyl acetate)o]*% = -0.4 € = 1.0 in MeOH);*H NMR & (ppm) (300 MHz,
DMSO-dy): 1.37 (m, 21H, 7 CkJ; 4.40 (m, 12H, 6CH+3CH; 5.29 (s, 1H, NH); 5.48 (d, 1H, NH,= 4.8Hz); 5.79
(t, 1H, OH,J = 6.3Hz); 7.28 (s, 1H, Chsol). *C NMR (75 MHz, DMSO-g):  25.3 (CHNH); 26.30 (4 CH);
28.67 (3 CH); 34.26 (CHN); 49.46 (CHerind; 63.29 (CHNH); 67.5-71.5 (5 CH (gal)); 80.6 (C-0); 96.5 (GEbi);
109.5 (Giazo); 110.3 (C-0O); 156.3 (CO). HRMS (FAB Calcd. for GsH3gNsOq: 529.2748; Found: 528.2808.

N-Boc-L-Serine-N-[(1-glucose-1H-1,2,3-triazole)mg#mide] (10)

White solid. Yield: 50%; R 0.3 (Ethyl acetate); mp: 125°G]{% = +40 € = 0.1 in MeOH).'"H NMR (300 MHz,
DMSO-d): 5 1.27 (m, 21H, 7 CH); 2.50 (m, 2H, OCH (glu)); 3.50 (m, 3H, NCK+ OH); 3.93 (m, 1H, CHN
(glu)); 4.17 (m, 1H, CH (glu)); 4.33 (dd, 2H, @bH, J; = 4.2Hz,J, = 4.5Hz); 4.53 (m, 1H, Ck#jlu)); 4.84 (m, 2H,
CH,NH); 5.14 (m, 1H, CHegind; 5.92 (s, 1H, CH (glu)); 6.60 (m, 1H, NHBoc); @.65, 1H, Chliazo); 8.34 (s, 1H,
NHCH,). *C NMR (75 MHz, DMSO-g): 3 25.8 (CH (glu)); 26.6 (2CH(glu)); 26.8 (2CH (glu)); 28.9 (3CH
Boc); 33.8 (CHN); 34.5 (CHNH); 62.3 (CHernd; 62.5 (CHOH); 65.4 (CHO); 75.8 (CH (glu)); 77.5 (CH (glu));
78.6 (C-O); 79.5 (CH (glu)); 104.6 (OCHO (glu)); A8 (O-C-0O); 113.0 (O-C-0); 123.5 (Ghhold; 145.2 (Giazoi);
155.6 (CO); 170.8 (CO). HRMS (FAB Calcd. for GsHaoNsOo: 542.565; Found: 542.561.

N-Boc-L-Serine-N-[(1-ribose-1H-1,2,3-triazole)mdtmide] (11)

Colorless oil. Yield: 60%. R 0.29 (Ethyl acetate)a]*’, = -13.4 € = 0.1 in MeOH);"H NMR & (ppm) (300 MHz,
DMSO-a): 5 1.35 (s, 15H, 2Ck+ 3CH); 3.24 (s, 3H, OCH); 4.42 (m, 7H, 2CH (rib)+ CEN + CH, + OH); 4.64 (
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d, 1H, CH (rib),d = 5.7Hz); 4.77 (d, 1H, OCHO (rib),= 5.7Hz); 4.93 (s, 2H, CiH); 5.07 (m, 1H, CHg/ind; 6.61
(d, 1H, NHBoc,J = 7.5Hz); 7.89 (s, 1H, Ckiazee); 8.40 (t, 1H, NHCH, J=5.7Hz)*C NMR (75 MHz, DMSO-¢):
3 24.9 (OCH); 26.5 (2 CH); 28.5 (3CH); 34.8 (CHNH); 52.5 (CHN); 55.2 (CHserind; 62.1 (CHO); 79.2 (C-0);
81.6-85.0 (3CHrib)); 109.6 (O-CH-O (rib)); 112.4(0-C-0); 123.BH yiazor); 145.5 (Cyiazon); 155.8 (CO); 171.3
(CO). HRMS (FAB): Calcd. for GgHsuNsOsg: 472.480; Found 472.476.

N-Boc-L-Serine-N-[(1-benzyle-1H-1,2,3-triazole)mgdimide] (12)

Colorless oil. Yield: 62%; R 0.25 (Ethyl acetate)u]*’s = -6.0 € = 0.1 in MeOH).*H NMR & (ppm) (300 MHz,
DMSO-d;): 6 1.24 (s, 9H, 3Ch); 3.50 ( dd, 2H, CKDH, J=5.7Hz,J, = 5.8Hz ); 3.96 (m, 1H, Ckknd; 4.31 (d,
2H, CH,NH, J = 5.7Hz); 4.84 (t, 1H, OHJ = 6.0Hz); 5.60 (s, 2H, CHPh); 6.64 (d, 1H, NHBoc] = 8.1Hz); 7.32
(m, 5H, 5CHron); 7.90 (S, 1H, CHazl); 8.33 (t, 1H, NHCH, J=5.7Hz).**C NMR (75 MHz, DMS-¢): 5 (28.6
(3CHy); 34.9 (CHN); 53.2 (CHN); 57.3 (CHerind; 62.3 (CHO); 78.6 (C-O); 123.2 (Chhsoo); 128.3-129.2 (3
CHarom); 136.5 (Chom); 145.8 (Giazo; 155.6 (CO); 170.9 (CO). HRMS (FAPR Calcd. for GgH»sNsO,: 376.401;
Found: 376.398.

N-Boc-L-Serine-N-[(1-tetradecane-1H-1,2,3-triazotethylamide] (13)

White solid. Yield: 40%; R 0.2 (Ethyl acetate); mp: 83°Cy]f% = -2.1 €= 0.1 in MeOH).'H NMR) (300 MHz,
DMSO-a): 5 0.89 (t, 3H, CHCH,, J = 6.2Hz); 1.30 (m, 31H, 3GH+ 11CH); 1.75 (m, 2H, CHCH,N); 3.55 (dd,
2H, CHOH, J; = 4.9 Hz,J,= 5 Hz); 3.96 (M, 1H, CH:nd; 4.32 (M, 4H, CHNH + CH,N); 4.84 (t, 1H, OHJ =
5.7Hz); 6.65 (d, 1H, NHBoc] = 7.5Hz); 7.82 (s, 1H, Chisoe); 8.33 (t, 1H, NHCH, J = 5.4Hz).2°C NMR (75
MHz, DMSO-d): § 14.2 (CH); 23-34.9 (12CH); 28.8 (3CH); 49.7 (CHNH); 57.34 (CHeind; 62.3 (CHO); 78.6
(C-0); 122.9 (Chiazord; 145.4 (Giazod; 155.7 (CO); 170.9 (CO). HRMS (FAB Calcd. for GsHsNsO,: 482.637;
Found: 482.632.

N-benzoyl-L-Serine-N-[(1-galactose-1H-1,2,3-tria@ohethylamide](14)

Colorless oil. Yield 98%; R 0.19 (Ethyl acetate)p][*, = +0.3 € = 0.5 in MeOH).*H NMR & (ppm) (300 MHz,
DMSO-d;): 6 1.25 (m, 12H, 4Ck); 3.65 (m,2H, CENH); 4.08 (m, 3H, CHOH + CHgingd; 4.28 (m, 2H, ChN);

4.46 (m, 4H, OCH); 4.66 (m,1H, O-CH-O); 5.38 (t,,1BH, J=4.8Hz); 7.4 (Mm,5H, Cklon); 7.61 (S, 1H, CHazoe);

7.72 (m, 2H, 2NH).*C NMR (75 MHz, DMSO-g): § 24.8-26.3 (4Ch); 35.4 (CHNH); 51.0 (NCH); 63.2
(CH,OH); 127.67-132.3 (5CH-0); 168.2-171.3 (2C0O). HRNMAB™): Calcd. for GsH3NsOg: 532.573; Found:
532.571.

N-benzoyl-L-Serine-N-[(1-glucose-1H-1,2,3-triazatethylamide] (15)

Colorless oil. Yield 65%; R 0.19 (Ethyl acetate)p]*’s = -0.4 € = 1.0 in MeOH)H NMR (300 MHz, DMSO-g):

8 1.3 (4s, 12H, 4CHJ; 3.50-5.30 (m, 15H, 6CH + 4GH CHygind; 5.85 (t, 1H, OH,J = 5Hz); 7.28 (M, 3CHom);
7.68 (M, 4H, 2CHontNH+CHyiazod; 7.996 (S, 1H, NELind. *C NMR (75 MHz, DMSO-g): § 25.1-26.9 (4 Ch);
35.0 (CHN); 53.9 (C-N); 55.7 (CHNH); 63.1 (CH-GHglu)); 63.3 (CHNH); 66.2 (CHO); 66.3 (Giom); 66.4
(CH,0OH); 75.8 (CH-O); 78.4 (CH-0); 79.5 (CH-0); 104®Hiaz00); 110.4 (C-O); 114.18 (C-0); 123.4 (O-CH-O);
127.7 (Gron); 128.1 (Grom); 128.9 (Gron); 129.10 Gron); 132.3 (Gron); 168.2 (CO); 171.3 (CO). HRMS (FAB
Calcd. for GsH33NsOg: 532.528; Found: 532.522.

N-benzoyl-L-Serine-N-[(1-ribose-1H-1,2,3-triazol&mylamide] (16)

Colorless oil. Yield 63%; R 0.20 (Ethyl acetate)p]*, = +0.1 € = 1.0 in MeOH).*H NMR & (ppm) (300 MHz,
DMSO-ds): § 1.2 (m, 6H, 2CH); 3.24 (s, 3H, OCH); 3.68 (m, 1H, Ckkind; 3.98 (dd, 2H, CKDH, J; = 4.7Hz,J, =
5Hz); 4.27 (m, 2H, CENH); 4.42 (m, 3H, CEN+CH-0); 4.54 (m, 1H, CH-O); 4.67 (m, 2H, CH-O+O-a}j; 4.88
(t, 1H, OH,J=4.8Hz); 7.36 (m, 3H, 3Clhy); 7.62 (M, 2H, Cka,0e + NHCH,); 7.7 (m, 2H, CH,; 8.03 (s, 1H,
NH). *C NMR (75 MHz, DMSO-g): 5 23.8 (CH); 25.3 (CH); 34.0(CHNH); 52.1 (CHN); 54.4 (OCH); 54.5
(CHCO); 62.0 (CHOH); 80.7-83.9-84.0 (3CH (rib)); 109 (O-CH-O (rib11.8 (O-C-O); 121.9; 122.1; 126.3;
127.4; 130.8 (Gom); 132.3 (C-N); 134.8 (C-C0O); 166.7 (CO); 170.1 (CEBRMS (FAB'): Calcd. for G,H,gNs0:
476.475; Found: 476.469.

N-Benzoyl-L-Serine-N-[(1-benzyle-1H-1,2,3-triazoie}hylamide] (17)

White solid. Yield: 50%; R 0.24 (Ethyl acetate); mp: 148°Gy]{% = +12.5 € = 0.1 in MeOH)."H NMR (300

MHz, DMSO-d&): 6 3.72 (dd,2H,CHOH, J; = 5.0Hz, J,=5.5Hz); 4.32 (d,2H,C{NH, J = 5.7Hz); 4.47 (m, 1H,
CHeserine J = 6.0HZ2); 4.97 (t, 1H, OH] = 6Hz); 5.56 (s, 2H, CHPh); 7.40 (m, 8H, 8Ckh); 7.88 (M, 3H, Cliazoe +

2CH,on); 8.30 (d, 1H, NHCHJ = 9.0Hz); 8.49 (t,1H,NHCH J = 6.0Hz).**C NMR (75 MHz, DMSO-¢): &
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35.0(CHN); 53.2 (CHN); 56.8 (CHeind; 62.1 (CHO); 123.3 (Chliazoi); 128.0-131.8 (6CHon); 134.5 (Gron);

136.5 (Grom); 145.9 (Giazod; 166.8 (CO); 170.6 (CO). HRMS (FAPB Calcd. for GgH,:NsOs: 380.401; Found:
380.166.

N-Benzoyl-L-Serine-N-[(1-tetradecane-1H-1,2,3-talegmethylamide](18)

White solid. Yield: 68%; R 0.22 (Ethyl acetate); mp: 136°Gy]{% = +26.9 ¢ = 0.1 in MeOH)."H NMR (300
MHz, DMSO-d): § 0.97 (t, 3H, CHCH,, J = 6Hz); 1.5 (m, 11H, 11CH); 2.15 (m, 2H, CHCH,N); 3.46 ( dd, 2H,
CH,OH, J; = 4.7 Hz,J,= 5 Hz); 4.10 (M, 1H, CHnd; 4.32 (M, 4H, CHNH + CHN ); 4.73 (t, 1H, OH,) = 5.7H2);

6.65 (d, 1H, NHCH,) = 7.5Hz); 7.35 (m, 3H, 3CH); 7.52 (S, 1H, CHazod; 7.7 (M, 2H, CHeom); 8.33 (t, 1H,
NHCH,, J= 5.4Hz)."*C NMR (75 MHz, DMSO-g): § 15.5 (CH); 21-35.7 (12CH); 29.1 (3CH); 48.9 (CHNH);

55.2 (CHgiind; 65.2 (CHO); 76.9 (C-0); 121.2 (Ckh,oe); 123.0; 125.4; 127.1; 129.3; 131.9(6); 145.4 (Giazo);

155.7 (CO); 170.9 (CO). HRMS (FABR Calcd. for GsH,/Ns04: 482.637; Found: 482,631.

N-Boc-L-Serine-N-[(1-galactose-1H-1,2,3-triazolegplylamide] (19)

Colorless oil. Yield: 35%; R 0.33 (Ethyl acetate / Hexane ; 2/1 vA; NMR (300 MHz, DMSO-g): 5 1.38 (m,
21H, 4CH+ 3CH); 3.64 (dd, 2H, CKDH, J; = 4.9Hz,J, = 5.3Hz); 4.29 ( m, 5H, Ciire + 4CH (gal)); 4.66 (m,
2H, CHN); 4.97 (t, 1H, OHJ = 5.8Hz); 5.42 (m, 1H, O-CH-O (gal)); 6.78 (d, I8KBoc,J = 7.5Hz); 7.73 (4H,
4CHaom J = 7.8Hz); 8.47 (s, 1H, fazod; 10.05 (s, 1H, NHPh)*C NMR (75 MHz, DMSO-g): § 24.7-26.4 (4
CHz); 29.4 (3CH); 50.7 (CHN); 57.8 (CHerind; 62.3 (CHO); 67.8-71.0 (4CH (gal)); 78.7 (C-0O); 95.99 (O-CH:
108.6 (O-C-0); 109.3 (O-C-0); 120.0 (26v); 125.9 (2Gon); 126.2 (Gron); 139.0 (Grom); 146.3 (CHiazold; 155.7
(C0O); 169.9 (CO). HRMS (FAB: Calcd. for GgH4oNsOq: 590,281; Found: 590,278.

N-Boc-L-Serine-N-[(1-glucose-1H-1,2,3-triazole) phkamide] (20)

Colorless oil. Yield: 33%; R 0.5 (Ethyl acetate / Hexane ; 2/1 viyj]¥p = +43.3 € = 0.1 in MeOH).'H NMR
(300 MHz, DMSO-@): 4 1.27 (m, 21H, 3Ckl+ 4CH); 3.61 (m, 1H, NCH (glu)); 3.99 (m, 1H, O-CH (glu3.22 (
t, 1H, OH,J = 5.3Hz); 4.25 (2H, OCH(glu), J = 5.4Hz); 4.69 (g, 1H, OCH (gluy, = 5.1Hz); 4.89 (t, 1H, O-CH
(glu), J = 3.9Hz); 4.96 (dd, 2H, C}0H, J; = 5.3Hz,J, = 5,5); 5.21 (m, 1H, CH:ind; 5.95 (d, 1H, O-CH-O (glu),
J=3.6Hz); 6.78 (d, 1H, NHBoc]}= 7.8Hz); 7.81 (AB, 4H, 4Ckbm J=4.8Hz); 8.59 (s, 1H, Céhsod; 10.06 (s, 1H,
NHPh). *C NMR (75 MHz, DMSO-g): § 25.37-26.8 (4Ck); 28.6 (3CH); 57.8 (CH (glu)); 62.3 (CKDH); 62.6
(CHserind; 65.7 (CHO (glu)); 75.71-79.5 (3CH (glu)); 78.7 (C-O); 104@H (glu)); 109.4 (CH); 113.0 (O-C-O);
120.3 (CHiazol; 121.89-126.1 (4CKhn); 126.3 (Grom); 139.1 (Grom); 146.2 (Giazol); 155.7 (CO); 169.9 (CO).
HRMS (FAB"): Calcd. for GeH,iNsOg: 604.634; Found: 604.629.

N-Boc-L-Serine-N-[(1-ribose-1H-1,2,3-triazole)ph&amide] (21)

White solid. Yield: 50%; R 0.21 (Ethyl acetate / Hexane ; 2/1 v/v); mp: 1864]%, = -30.0 € = 0.1 in MeOH).
'H NMR (300 MHz, DMSO-g): & 1.39 (2s, 15H, 2Ck+ 3CH); 3.28 (s, 3H, OCH); 3.65 (dd, 2H, CKOH, J, =
4.7Hz,J, = 4.9Hz); 4.15 (M, 1H, Cline J = 7.2Hz); 4.52 (m, 5H, 2CH (rib) + GNH + OH); 4.69 (d, 1H, CH
(rib), J = 6.0Hz); 4.83 (d, 1H, CH-OCHJ = 5.7Hz); 6.79 (d, 1H, NHBog] = 8.1Hz); 7.74 (4H, 4Ckym J =
8.7Hz); 8.60 (s, 1H, Chhsol); 10.06 (s, 1H, NHPh}*C NMR (75 MHz, DMSO-g): & 25.5 (OCH); 26.65 (2CH);
28.6 (3CH); 53.0 (CHN); 55.2 (CHerind; 62.2 (CHO); 78.7 (C-O); 81.67-109.5 (4CH-0); 112.2 (O-C-0}9.99
(ZCHaron*); 121.5 (Chhazole); 126.0 (ZCHron); 126.13 (Gron); 139.1 (C!ron); 146.76 (Qiazolp); 154.5 (CO), 169.98
(CO). HRMS (FAB): Calcd. for GsH33NsOs: 532.535; Found: 533.530.

N-Boc-L-Serine-N-[(1-benzyl-1H-1,2,3-triazole)phlamyide] (22)

White solid. Yield: 35%; R 0.51 (Ethyl acetate / Hexane ; 2/1 viv); mp: 131f]°% = -14.8¢€ = 0.2 in MeOH).
H NMR (300 MHz, DMSO-g): 5 1.39 (s, 9H, 3CH); 3.63 (dd, 2H, CkDH, J, = 5Hz,J, = 5.3Hz); 4.15 (m, 1H,
CHeserind; 4.96 (t, 1H, OHJ =5.7Hz); 5.63 (s, 2H, C}Ph); 6.78 (d, 1H, NHBoc] = 7.8Hz); 7.37 (m, 5H, 5Ck;
7.72 (4H, 4CHyom J = 6.3Hz); 8.65 (S, 1H, Clzod; 10.04 (s, 1H, NHPh}’C NMR (75 MHz, DMSO-g): 5 28.6
(3CHy); 53.47 (CHN); 119.9 (CHliazor); 126.0-129.2 (CHyn). HRMS (FAB): Calcd. for GsHpNsO,: 438.475;
Found: 438.47.

N-Boc-L-Serine-N-[(1-tetradecane-1H-1,2,3-triazple¢nylamide] (23)

Colorless oil. Yield: 35%; R0.48 (Ethyl acetate / Hexane ; 2/1 vAt NMR (300 MHz, DMSO-g): & 0.84 (t,
3H, CH,CH,, J = 6.3Hz); 1.29 (m, 31H, 3GH+ 11CH); 1.86 (m, 2H, CHCH,N); 3.63 ( dd, 2H, CKOH, J; =
4.7Hz,J; = 5Hz); 4.16 (m, 1H, CHne J = 7.2Hz); 4.36 (t, 2H, CEN, J = 6.9Hz ); 4.96 (t, 1H, OHJ] = 5.4Hz);
6.79 (d, 1H, NHBoc) = 7.8Hz); 7.73 (4H, Chom J = 8.7Hz); 8.5 (s, 1H, CHue); 10.0 (s, 1H, NHPh):*C NMR
(75 MHz, DMSO-g): 5 14.0 (CH); 22.5-31.7 (12CH); 28.6 (3CH); 49.9 (CHO); 57.8 (CHeing; 62.3 (CHN);
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78.7 (C-0); 119.9 (Chhzol); 121.07-125.9 (4 Ckbn); 126.4 (Gron); 139.0 (Grony); 146.6 (Giazol; 155.7 (CO);
169.9 (CO). HRMS (FAB): Calcd. for GgHaoNsO,: 544.706; Found: 544,704,

RESULTS AND DISCUSSION

The amine group of the enantiomerically pure ansoial L-serine was firstly protected by either reactiothwhe
anhydride ditert-butyl dicarbonate (Bg©) or the benzoyl chloride in presence of sodiurdrbyide (NaOH) or
trimethylamine (EfN) as a base in methanol, yieldiNgBoc- orN-benzyolL-serine in good yields of 88 and 75%,
respectively.

Later, the coupling of th&l-protectedt-serine and a variety of acetylenic primary amireswonducted by using
the combination of coupling agents 1-hydroxybenaatle (HOBt) and dicyclohexylcarbodiimide (DCC) in
presence of BN in chloroform at room temperature (Scheme 1).iffeation by column chromatography using
SiO, and ethyl acetate as eluent gave the acetylenidean{l-3) as white crystalline solids in yields varying
between 70 and 80%. The formation of the amide Honcbmpoundsl-3 was confirmed byH and*C NMR,
which indicate the presence of the typical chemstafts of the hydrogen and carbon atoms of thedamainit at
approximately 8.20 ppm and 170 ppm, respectivelasd/ispectrometry also confirms the expected mass fo
obtained amide derivativds3.

0]

X HOBt/DCC X

e

> HO N \\

N ELN/CHCL /1t H oS
NHR

(1) R=Boc, X=CH,

L-serine (2) R=Benzoyl, X= CH,
(3) R=Boc, X=4-Ph

Scheme 2. Coupling of thé\-protected-L-serine and acetylenic primary amines

O

+ 7~
HO OH H2N

NHR

The 1,3-dipoles containing sugar moietie$ were prepared by partial appropriate protectio®afalactoseD-
glucose[13,14] and D-ribose [15], followed by specific tosylation ofettunprotected hydroxyl group using tosyl
chloride [15]. The introduction of the azide furctiwas carried out by reaction of the tosyl derirest with sodium
azide, affording azide-tagged sugérs (Figure 2) [16]. Meanwhile, the other two azideidatives, namely benzyl
azide ) and tetradecane azid®) (vere obtained by reaction of their respectivenwalerivative with sodium azide
in acetone as solvent [13].

o)
N3 ><
N
o 0 o) s o OMe
>40 (@) N3
J o)
X ’ e

D-galactose 4 D-glucose 5 D-ribose 6

Figure 2. Azide —tagged sugars moieties employedftins study

The [2+3] cycloaddtion between the differents li@stes azide and thid-protected-L-serine acetylenic derivatives
regioselectively lead to the 1,2,3-triazolic prou@-23 under CuUAAC by using CuSO5H,0 as catalyst and
sodium ascorbate as reducing agent of generatathiytically active Cu(l) species. The cycloaduitreaction was
conducted in a water/ethanol solvent mixture abhrdaemperature until completion of the reaction asficmed by
TLC. The triazolic amino acid compoun@s23 were obtained after purification by column chroogaaphy in
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moderate to excellent yields (33-99%) and theirauolar structures that correspond to the 1,4-regioer was
confirmed by'H and™3*C NMR spectroscopy, mass spectrometry analysishrdental analysis (Table 1).

'H NMR spectra show a signal corresponding to thve ti@zolic proton H5 that is located at 7.73 ans63ppm for
the peptidomimetic compounds18 and the new amino acid triazolic compouri®23 respectively. An AB
system shifting at 7.73, 7.81, 7.74, 7.72 and W#8 observed for compoun8 to 23 respectively, corresponding
to the 4H of the phenyl amide grodfC NMR spectra show typical chemical shifts of thsidual carbonyl-amide
group of the peptidomimetics at 155.7 and 169.4 jppih the new formed carbons of the triazolic ustigmically
shifting around 123 and 145 ppm for the tertiarg @uaternary carbon atoms, respectively. Mass spaetry
analysis supports the expected molecular massliftheaisolated peptidomimetics. The optical prdjesr of the
obtained 1,2,3-triazoles-containing peptidomimetiadich is a specific property of amino acids aratumally
occurring peptides, were also studied by measutiedy optical rotations. The values found suppabst tthese
peptidomimetics are still optically actives.

Table 1. Synthesis of 1,2,3-triazoles- containingeptidomimetics 9-23

o) (e}
X CuS0,.5H,0 / Sodium ascorbate X N
- — > HO N~ S
HO/\H‘\” \ b R—n, . /\HJ\H \& N
NHR Tt NHR N_
R
R=Boc, X=CH, 1 R'= D-galactose 4 9-23
R=Benzoyl, X=CH, 2 R’= D-glucose 5
R=Boc, X=4-Ph 3 R'=D-ribose 6
R'=Benzyl 7
R'=n-C ]4H29 8
Entry Alkyne Azide Peptidomimetic Yield (%)

1 1 4 9 99

2 1 5 10 50

3 1 6 11 60

4 1 7 12 62

5 1 8 13 40

6 2 4 14 98

7 2 5 15 65

8 2 6 16 63

9 2 7 17 50

10 2 8 18 68

11 3 4 19 35

12 3 5 20 33

13 3 6 21 50

14 3 7 22 35

15 3 8 23 35

CONCLUSION

In summary, we have regioselectively synthesizedoua types of pseudomimet@-23 with 1,2,3-triazole as
functional unit, bearing glycosyl moieties in a @feal and simpler manner. Their structures wengfiomed by a
set of spectroscopic methods and their optical gnttgs were verified too. Further evaluation ofithegtotoxicity

and anti-inflammatory activity is planned.
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