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Abstract

A series of 1,2,3-triazole-containing pyridines hmeen synthesized using the Cu(ll) cata-
lyzed ‘click approach’ from sodium azide and copasding halides. The synthesis involves
the amidation of 2-amino-3-hydroxypyridine with eyl chloride or cinnamic acid fol-
lowed by reaction with propargyl bromide to obtalk(3-(prop-2-ynyloxy)pyridin-2-
yl)benzamideb and 3-phenyN-(3-(prop-2-ynyloxy)-pyridin-2-yl)acrylamid&0 respectively.
These compounds underwent one-pot tandem coppyoad azidation and CuAAC reac-
tions to provide compound®a-h and1lla-gin moderate to good yields.

Keywords: One-pot click chemistry, pyridine, 1,2,3-triazdbenzyl halides

Introduction

Due to their chemical and biological importancetehacyclic moieties are attractive targets
in medicinal and pharmaceutical chemidtfyAmong heterocyclic compounds, pyridine has
proved to be the one of the most important moie&estituted pyridines have a major role
in a wide variety of natural products, pharmaceltdrugs and various kinds of functional
materials> For the synthesis of pyridines, various methodskamvn in the literatureJohn
Spencekt al.® synthesized libraries of pyridine derivatives, maf which contain a pipera-
zine group at the 2-position. Sreekantha B. Jogaaldaet al.° synthesized highly substitut-
ed pyridines in good yields by the use of Au loaliggD in one-pot, multicomponent system.
Haider Behbeharst al.” explored a series of 5-arylazo-2,3,6-trisubstidysgridines from the
reactions of 3-oxo-2-arylhydrazonopropanal with X8-8-phenylpropionitrile. Xieet al.
synthesized 5,6-disubstituted pyridine-2,3-diongiB8semicarbazone derivatives and 5,6-
disubstituted pyridine-2,3-dion&benzyl-3-thiosemicarbazones via oxidation-Michaedli-
tions, condensations and nucleophilic substitutions

Cu-promoted coupling reactions have been extelysiiged for the synthesis of several
molecules and biomolecul&s! The azidation reaction has been used as a faeiteau for
the transformation of an aryl halide into an argide. Synthetic applications of these ar-
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yl/alkyl azides have become highly attractive alédives to establish nitrogen-linked ar-
yl/alkyl scaffolds. This high yield and regioseleet reaction has found numerous applica-
tions ranging from chemistry to biology. Copperatgted azide-alkyne cycloaddition (Cu-
AAC) reaction (click chemistry) has been widelylingd for the synthesis djiologically
active 1,2,3-triazole compounds. Several therapallyi active compounds containing this
moiety have been reported, viz., anti-HIV agentginaicrobials, and kinase inhibitot§°
Moreover, Cu-promoted azidation and 1,3-dipolar+[2] cycloaddition reactions between
azides and terminal alkynes that can be carriedirowne-pot synthesis are an attractive
method. Herein, we demonstrate an efficient symh&fsnovel 2,3-disubstituted pyridines by
performing one-pot tandem copper-catalyzed azidatitd CUAAC reaction.

Results and Discussion

In our present work, the precursor I¢f(3-(prop-2-ynyloxy)-pyridin-2-yl)benzamidé was
synthesized from an easily available starting nmt@amino-3-hydroxypyridind (Scheme
1). CompoundL was reacted with benzoyl chlori@en the presence of potassium carbonate
and acetonitrile using tetrabutylammonium hydrogelfiate (TBAHSQ) as catalyst at reflux
temperature for eight hours to give Nf(3-hydroxy-pyridin-2-yl)benzamid& and benzoic
acid 2-amino-pyridin-3-yl estet aswhite solids in 65% and 10% vyields respectivelye Th
crude3 was > 95% pure according td NMR andwas used in the next stage without further
purification. The reaction o8 with propargyl bromide and potassium carbonatadetoni-
trile with TBAHSQO, proceeded at reflux temperature for eight hourgite 5 as a brown
coloured liquid in 70% yield. The final step wag tynthesis of pyridine analogues contain-
ing a 1,2,3-triazole uniBa-h from 5 and various benzyl halides. A Cu-catalyzed cliedcr
tion was performed with and benzyl chloride using sodium azide, coppeadbtate as cata-
lyst, sodium ascorbate as reducing agent and Ih&f@amthroline.lD as ligand in
EtOH:H,O (6:4) at room temperature for 24 h to afford thede product. Addition of cold
water to the reaction mixture resulted in formatadra white precipitate. The crude product
was then subjected to column chromatography taaffb(3-((1-benzyl-H-1,2,3-triazol-4-
yl)methoxy)pyridin-2-yl)benzamidéain 55% vyield (Table 1, entry 1). Similarly, othkR,3-
triazoles 6b-h, Table 1, entry 2-8) were synthesized by the reaatfocompound with oth-

er substituted benzyl halides and allyl bromidemiaderate to good yields (55-82%). The
structure ofsa was confirmed byH and**C NMR analysis as well as mass spectrometry. In
the 'H NMR spectrum, the C5-proton of the triazole riegonated ai 7.57, the protons of
the OCH group appeared as a singlebdi.50 and the protons of the NgBroup as a sin-
glet atd 5.29, along with aromatic proton signals. In tf@ NMR spectra, the OGHtarbon
appeared ai 62.7, the NCH carbon appeared at54.2, thje C5-carbon of the triazole was at
6 123.1, and carbonyl group of the amide’&t64.8, along with other carbons. In EI-MS,
peak appeared at m/z = 386.3 for' M) ion of6a. Higher yields of 1,2,3-triazoles were ob-
tained when a fluorine atom was present in the ylanaiety.
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Scheme 1Synthesis oN-(3-(1-substituted benzyl/allylH-[1,2,3]-triazol-4-yl)methoxy)
pyridine-2-yl)-3-phenyl-acrylamide

We also reacted with cinnamic acid7 in the presence dfydroxybenzotriazole (HOB),
N-(3-dimethylaminopropyIN'-ethylcarbodiimide hydrochloride (EDC) and diisopro
pylethylamine (DIPEA) in dichloromethane at roormpeerature for 12 hour® yield N-(3-
hydroxy-pyridin-2-yl)-3-phenyl-acrylamid8 in 80% vyield (Scheme 2). Compouidwas
then further treated with propargyl bromide in pstam carbonate and acetonitrile using
TBAHSO, as catalyst at room temperature for eight hourgive 3-phenyN-prop-2-ynyl-
N-(3-prop-2-ynyloxy-pyridin-2-yl)acrylamide 9 and 3-phenyN-(3-(prop-2-ynyloxy)-
pyridin-2-yl)acrylamidelOin 10% and 55% yields respectively. The same reactonducted
at reflux temperature gave compouthih 60% yield along with traces of compoub@
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Scheme 2 Synthesis oN-(3-(1-substituted benzyl/allylH-[1,2,3]-triazol-4-yl)methoxy)
pyridine-2-yl)-3-phenyl-acrylamide
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Compoundl10 underwent a copper-catalyzed click reaction wigmzyl chloride using
sodium azide in the presence of copper(ll) acetaedium ascorbate and 1,10-
phenanthroline.kO in EtOH:HO at room temperature for 20 hours. Addition ofdcalater
to the reaction mixture resulted in a white preaifgisof crude product which was then puri-
fied by column chromatography to give-[3-(1-benzyl-H-[1,2,3]triazol-4-yImethoxy)-
pyridin-2-yl]-3-phenyl-acrylamiddlain 50% yield (Table 1, entry 9). In tHel NMR spec-
trum of this compound there was a singleb at.59 for the C5-proton of the triazole ring,
proton signals for the OGHatd 5.64, for the NCHaté 5.30 and signals for other protons. In
the*C NMR of 113 the C5carbon of the triazole ring resonated d23.2, the OChkicarbon
resonated at 62.4, the NCH carbon ab 54.3 and amide carbonyl group carbon resonated at
5 164.8, along with signals for the other carbonsEIl-MS, a peak appearedratz = 412.2
for (M*+1) ion of11a An array of novel triazole derivativdda-gwas synthesized by vary-
ing the substitution on the benzyl grojup as wslladlyl groups (Table 1, entry 9-15). The
overall yields of compound® and11 were very good and the method is high yieldingy-si
ple, convenient and general. Structures of all gesyhthesized compounds were character-
ized by'H and™*C NMR as well as mass spectrometry (Supportingrinétion).

Table 1.Physical data of compoun@s—handlla—g
Entry Compds. RX Product Time Yield (%)  nfic]

1 6a ° 52 24 h 55 120 -122
het
X 6" 3™
6@% s
1 2
e

5' *
Cl N=N
2 6b N 20 h 65 163 -164
fﬁh b
‘N/ NH cl
Cl o)
Cl N:N
3 6¢c A‘N 20 h 66 154 -157
o, of b
cl N/ NH
O
4 6d ¢ 20 h 64 125-126

o
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N O
L
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Table 1 (continued)

Entry Compds. RX Product Time Yield (%)  nfic]
Cl N:N -
5 6e (&‘N 10 min 82 165-168
N/ NH F
F
O
6 6f Br N=R 15 min 78 132 -134
; A F
Cr
N/ NH
(o]
7 6g ° NS 24 h 60 119 -123
NO, H\/ N2
O
N/ NH
(e}
8 6h g NF HN\V”N\L 18 h 55 117 -120
Y
N/ NH
O
Cl N=N
9 11a - ‘Nﬁ< 20 h 50 125-126
|
N/ NH
O
|
10 110 © Y 18 h 58 160 -162
e o
|
N” NH cl
Cl o ‘
Cl
11 11c HV‘N 20 h 57 161 -163

N/
o)
=z
\\
pd
o)

Cl N~ "NH
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Table 1 (continued)
Entry Compds. RX Product Time Yield (%)  nfic]

C

12 11d ! K“\QN 4 18h 56 128 -129
ot
\
(Nj/:NH
O
|
Cl N=N
13 11e N 8 h 58 169 -172
fﬁh 4
\
N/ NH F
F )
14 uf XN\V”N . 8h 55 138 -140
PR
‘\
(NINH
|
= N=N,
15 g g ~F D 20 h 45 120-122
Cr
N/ NH
|
Conclusions

An efficient and straightforward one pot copperabated azidation and CUAAC reaction for

constructing novel 1,2,3-triazole-containing pynies has been developed. Utilizing easily
available reaction materials, a small library ofigyne derivatives carrying side-chain 1,2,3-

triazoles was rapidly and efficiently synthesiz@derall, we believe that the developed reac-
tion method and novel series of pyridine substiutéazine should be considered as an im-
portant advance in medicinal and pharmaceuticahcstey.

Experimental Section
General. All chemicals and solvents were of commercial gradd used without further puri-

fication, supplied by spectrochemicals and Sigmaréh. Melting points were determined in
open capillaries and are uncorrectid.and**C NMR spectra were recorded on Jeol ECS-
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400 MHz spectrometer at 400 MHz and 100 MHz respelgt using CDC{ as solvent. The
chemical shifts are expressed in parts per milwth TMS as internal reference addalues
are given in Hz. Mass spectra were recorded @agers Micromass Q-Tof Micro (Milford,
MA). Reactions were monitored by thin layer chroogaaphy (TLC) with plates coated with
silica gel HF-254. Column chromatography was pentt with silica gel mesh size 60-120.
Hexane: ethylacetate and ethyl acetate: methana uwsed as solvent systems.

Synthesis ofN-(3-hydroxypyridin-2-yl)benzamide (3) and benzoic aid 2-aminopyridin-
3-yl ester (4).2-Amino-3-hydroxy pyridind (2 g, 18.17 mmol) was dissolved in acetonitrile
(50 mL), KCO;s (3 g, 21.75 mmol) and TBAHSJ0.05 mmol). Benzoyl chloride (3 g,
21.75 mmol) was added and the reaction mixture veaged to reflux for 8 h. The reaction
mixture was neutralized with NaHG@nd extracted with chloroform, the extract drieero
NaSQy, filtered and concentrated to get the crude product. Theecresidue was then puri-
fied by column chromatography to get puMg3-hydroxy-pyridin-2-yl)benzamid€3) and
benzoic acid 2-amino-pyridin-3-yl est@t).

N-(3-hydroxypyridin-2-yl)benzamide (3). Yield: 65%; mp 130-133C; 'H NMR (400
MHz, CDCk): &, 8.62 (bs, 1H, NH), 8.34 (d@+H) 4.80 Hz,2JnH) 1.48 Hz, 1H, H-6), 8.16
(dd, 2y 8.16 Hz,*JrH) 0.96 Hz, 2H, H-2',6"), 7.83 (JnH) 7.04 Hz, 2H, H-3'5"), 7.77
(dd,2JnHH) 4.8 Hz,*JrH) 8.08 Hz, 1H, H-4"), 7.60 (EJnH) 1.16 Hz, 1H, H-4), 7.40 (dd)tH)
7.32 Hz,2JH) 5.67 Hz, 1H, H-5); MS (El)m/z 215.1 (M+1).

Benzoic acid 2-aminopyridin-3-yl ester (4).Yield: 10%; mp 160-162C; '"H NMR (400
MHz, CDCLk): 8, 9.87 (bs, 2H, Nb), 8.02 (dd2JnH) 4.56 Hz,*JrH) 1.48 Hz, 2H, H-6,2)),
7.62 (t,3¢H) 1.20 Hz, 1H, H-6"), 7.58 (£JHH) 7.88 Hz, 1H, H-4), 7.51 (£J¢H) 7.88 Hz,
2H, H-3',5"), 7.41 (dd?J¢H) 8.08 Hz 2y 1.48 Hz, 1H, H-5), 7.11 (dé)rH) 8.08 Hz 2JtH)
4.64 Hz, 1H, H-4"); MS (El) m/z 215.1 (M+1).

Synthesis of N-(3-(prop-2-ynyloxy)pyridin-2-yl)benzamide (5). N-(3-Hydroxy-pyridin-2-
yl)benzamide8 (2 g, 10 mmol) was refluxed with propargyl brom{del7 g, 10 mmol) in the
presence of KCO; (2 g, 15 mmol) and TBAHS£0.05 mmol) using acetonitrile as solvent
for 8 h. Acetonitrile was removed under vacuum, CHas added to it and the solution
washed with water. The organic layer was dried dvaiSQ,, filtered and concentrated to
give the crude product. The crude product was jgdriby column chromatography to pro-
duce a sticky brown liquid of compoubd

N-(3-(prop-2-ynyloxy)pyridin-2-yl)benzamide (5). Yield: 70%; 'H NMR (400 MHz,
CDCLy): 8, 8.72 (bs, 1H, NH), 8.16 (dd)t+) 4.60 Hz,*JnH) 1.36 Hz, 1H, H-6), 7.94 (d,
3JH) 7.32 Hz, 2H, H-2",6"), 7.57-7.52 (m, 1H, H-4'),50-7.46 (m, 2H, H-3',5"), 7.39 (dd,
2JHH) 8.24 Hz,*JnH) 1.36 Hz, 1H, H-4), 7.11 (dd)nH) 8.28 Hz,*JnH) 4.36 Hz, 1H, H-5),
4.80 (d,3JHH) 2.28 Hz, 2H, O-Ch), 2.60 (t,3JHH) 2.72 Hz, 1H, CH)*C NMR (100 MHz,
CDCl): 4c 164.6 (C=0), 143.3 (C-2), 140.7 (C-3), 134.8 ({5-131.9 (C-6), 128.6 (C-2',6"),
127.3 (C-4,5), 119.8 (C-3',5"), 119.6 (C-4"), 59CH), 58.9 (O-CH), 56.5 (C); MS (EI) :
m/z 253.2 (M+1); Anal. Calc. for @H12N,Oy: C, 71.42; H, 4.79; N, 11.10. Found: C, 71.75;
H, 4.96; N, 11.33.

General procedure for synthesis of 6a-hin a round bottom flask, Cu(OAcH.O (5
mol%), 1,10-phenanthroline monohydrate (5 mol%) aadiumc-ascorbate (107 mg, 0.54
mmol) were added in EtOH¥® (6:4, 10 mL) and the mioxture stirred for 5 matsroom
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temperatureN-(3-(prop-2-ynyloxy)-pyridin-2-yl)benzamidg (100 mg, 0.40 mmol), sodium
azide (76 mg, 1.17 mmol) and the benzyl halideqQ@vnol) were added to the reaction mix-
ture with stirring at room temperature. Reactionetivaried from 10 min to 24 h for various
benzyl halides. After completion of the reactiorofntored by TLC), ice cold water was add-
ed to the reaction mixture till the product pre@ped, it was filtered off and washed with
cold water. The crude product was then dried urdeuum. The crude product was purified
by column chromatography using AcCOEt:MeOH (98:2¢k®nt to give compounda-h.
N-(3-((1-benzyl-H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide (6a). Yield: 55%;
mp 120-122C; *H NMR (400 MHz, CDCJ): 5. 8.50 (bs, 1H, NH), 8.13 (d&)tH) 5.04 Hz,
3J¢H) 1.36 Hz, 1H, H-6), 7.89-7.87 (m, 2H, H-C2',6')57-7.53 (m2H, H-4'5'), 7.48-7.44
(m, 2H, H-3',5"), 7.42 (dd%JH) 8.24 Hz,*JnH) 1.36 Hz, 1H, H-5), 7.35 (£JHH) 2.76 Hz,
3H, H-2",4".6™), 7.23-7.21 (m, 2H, H-3",5" "), 7.09 (dd,zJ(HH) 8.24 Hz,*JHn) 5.04 Hz,
1H, H-4"), 5.50 (s, 2H, O-Ch), 5.29 (s, 2H, N-Ch); **C NMR (100 MHz, CDGJ): 5. 164.8
(C=0), 144.6 (C-2), 143.2 (C-3), 142.1 (C-1',C-4140.4 (C-1"), 134.6 (C-5"), 131.9 (C-
6), 129.1 (C-2',6"), 128.8 (C-4’), 128.6 (C-3',57128.0 (C-2",6"), 127.4 (C-4), 123.1 (C-
5), 120.4 (C4™), 120.2 (3”,5”), 62.7 (O-CH), 54.2 (N-CH); MS (El) : m/z 386.3 (M+1);
Anal. Calc. for G,H19NsO,: C, 68.56; H, 4.97; N, 18.17. Found: C, 68.735123; N, 18.34.
N-(3-((1-(4-Chlorobenzyl)-H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide  (6b).
Yield: 65%; mp 163-164C; 'H NMR (400 MHz, CDCJ): 5. 8.49 (bs, 1H, NH), 8.12 (d,
3Jtm) 3.20 Hz, 1H, H-6), 7.88 (dJ)HH) 7.32 Hz, 2H, H-2",6"), 7.58 (,H, H-5"), 7.56 (d,
3Jmy) 7.32 Hz, 1H, H-4), 7.48 (1) 7.32 Hz, 2H, H-3',5"), 7.41 ($JHH) 7.76 Hz, 1H, H-
5), 7.30 (d3Jnr) 8.28 Hz, 2H, H-2",6"), 7.16 (d,2JnH) 8.72 Hz, 2H, H-3",5™), 7.09-7.06
(m, 1H, H-4™), 5.46 (s, 2H, O-CH), 5.29 (s, 2H, N-Ch); **C NMR (100 MHz, CDG)): &.
164.9 (C=0), 144.8 (C-2), 143.5 (C-3), 142.0 (C+7, 140.3 (C-1"), 134.8 (C-4™), 134.5
(C-5M, 132.6 (C2™,6™), 131.8 (C-6), 129.9 (2',6"), 129.0 (C-4’), 128.7 (C-3'\5"), 127.4
(C-4), 123.2 (C-5), 122.9 (C-3™), 120.7 (C-5"K2.7 (O-CH), 53.5 (N-CH); MS (EI) : m/z
420.1 (M+1); Anal. Calc. for GH1sCINsO,: C, 62.93; H, 4.32; N, 16.68. Found: C, 62.79;
H, 4.48; N, 16.59.
N-(3-((1-(3-Chlorobenzyl)-H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide  (6c).
Yield: 66%; mp 154-157C; *H NMR (400 MHz, CDGJ): 5. 8.52 (bs, 1H, NH), 8.13 (dd,
2J#HH) 5.04 Hz,*JnH) 1.36 Hz, 1H, H-6), 7.90 (dJ)HH) 6.88 Hz, 2H, H-2",6"), 7.61 (4H, H-
5"), 7.57-7.54 (m1H, H-4), 7.48 (t2JnH) 7.36 Hz, 2H, H-3',5), 7.41 (ddf)rH) 8.24 Hz,
3Jtr 1.40 Hz, 1H, H-5), 7.33-7.28 (m, 2H, H-2",6")7.22 (t,JnH) 1.84 Hz, 1H, H-4"),
7.10 (dd2JHH) 8.24 Hz,2JHH) 5.04 Hz, 2H, H-4",5™), 5.47 (s, 2H, O-Ch), 5.31 (s, 2H, N-
CH,); *C NMR (100 MHz, CDGJ): 8. 164.9 (C=0), 144.8 (C-2), 143.5 (C-3), 142.1 (C-
1',4"), 140.7 (C-1™), 140.3 (C-2"), 136.1 (C-3), 134.9 (C-6™), 134.6 (C-5"), 131.8 (C-
6), 131.0 (C-2',6), 129.0 (C-4’), 128.4 (C-3',5'127.4 (C-4), 123.0 (C-5), 121.2 (C-4™),
120.0 (C-5"), 62.7 (O-CH), 53.5 (N-CH); MS (El) : m/z 420.1 (M+1); Anal. Calc. for
C2H1sCINsO,: C, 62.93; H, 4.32; N, 16.68. Found: C, 62.7143; N, 16.47.
N-(3-((1-(2-Chlorobenzyl)-H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide  (6d).
Yield: 64%; mp 125-126C; *H NMR (400 MHz, CDCJ): 8. 8.53 (bs, 1H, NH), 8.13 (dd,
2JHH) 5.04 Hz,3JnH) 1.40 Hz, 1H, H-6), 7.90 (dJnm) 7.32 Hz, 2H, H-2",6"), 7.66 (4H, H-
5"), 7.57-7.54 (m,1H, H-5), 7.48 (t3JHn) 2.76 Hz, 2H, H-3'5), 7.43-7.39 (m, 2H, H-
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4™ 6™), 7.32-7.28 (m, 1H, H-3"), 7.25-7.21 (m 1H, H-5"), 7.19 (dd 2JHr) 7.76 Hz 2JnH)
1.84 Hz, 1H, H-4), 7.09 (ddJ)nH) 8.24 Hz,*JnH) 5.04 Hz, 1H, H-4"), 5.64 (s, 2H, O-GH
5.30 (s, 2H, N-Ch); **C NMR (100 MHz, CDGJ): 8. 164.9 (C=0), 144.6 (C-2), 143.1 (C-3),
142.1 (C-1',4"), 140.5 (C-1"), 134.6 (C-5”), 13.5 (C-2”), 131.9 (C-6), 130.5 (C-2',6)),
130.4 (C-3"), 129.9 (C-4), 128.6 (C-3',5), 126.(C-6"), 127.4 (C-4), 123.4 (C-5), 120.4
(C-4™), 120.3 (C-5"), 62.7 (O-CH), 51.5 (N-CH); MS (EI) : m/z 420.1 (M+1); Anal.
Calc. for GoH1gCINsO,: C, 62.93; H, 4.32; N, 16.68. Found: C, 62.59457; N, 16.85.
N-(3-((1-(4-Fluorobenzyl)-H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide  (6e).
Yield: 82%; mp 165-168C; *H NMR (400 MHz, CDCJ): &. 8.52 (bs, 1H, NH), 8.12 (d,
3JH) 4.56 Hz, 1H, H-6), 7.88 (d)+H) 6.88 Hz, 2H, H-2,6"), 7.57 (s, 1H, H-5"), 7.5654
(m, 1H, H-4), 7.47 (€Jnm) 7.32 Hz, 2H, H-3',5"), 7.41 (ddJHr) 7.80 Hz,2JHH) 1.36 Hz,
1H, H-5), 7.22-7.19 (m, 2H, H-2",6™), 7.09 (ddJnH) 8.28 Hz,2JnH) 5.04 Hz, 1H, H-4"),
7.03-6.98 (m2H, H-3",5"), 5.46 (s, 2H, O-CH), 5.29 (s, 2H, N-Ch); **C NMR (100
MHz, CDCk): . 164.9 (C=0), 144.8 (C-2), 143.4 (C-3), 142.0 (Q;440.6 (C-1), 140.3
(C-17), 134.5 (C-5"), 131.8 (C-6), 130.5 (C-2"% 130.0 (C2”), 129.3 (C-4’), 128.9 (C-
3,5’), 128.3 (C-6"), 127.4 (C-4), 123.2 (C-5),20.0, 119.9 (C-3"), 115.5, 115.3 (C-5"),
62.7 (O-CH), 53.4 (N-CH); MS (EIl) : m/z 404.2 (M+1); Anal. Calc. for GH;gFNsO,: C,
65.50; H, 4.50; N, 17.36. Found: C, 65.38; H, 418317.51.
N-(3-((1-(2-Fluorobenzyl)-H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide  (6f).
Yield: 78%; mp 132-134C; *H NMR (400 MHz, CDCJ): &. 8.53 (bs, 1H, NH), 8.13 (d,
33ty 4.56 Hz, 1H, H-4), 7.90 (d)nH) 6.84 Hz, 2H, H-2",6"), 7.66 (s, 1H, H-5"), 7.57.58
(m, 1H, H-4), 7.48 (€Jnm) 7.32 Hz, 2H, H-3',5"), 7.42 (ddJHH) 8.24 Hz,*JHH) 1.36 Hz,
1H, H-5), 7.37-7.32 (m, 1H, H-6"), 7.24 (d8)+H) 7.80 Hz 2JrH) 1.84 Hz, 1H, H-4"), 7.13-
7.05 (m;3H, H-3",4™ 5"), 5.56 (s, 2H, O-CH,), 5.29 (s, 2H, N-Ch); **C NMR (100 MHz,
CDCl): 8. 164.8 (C=0), 144.6 (C-2), 143.2 (C-3), 142.1 (§;4'40.7 (C-1"), 140.4 (C-1"),
134.7 (C-5"), 131.7 (C-6), 129.9 (C-2',6’), 128.928.8 (C-2"), 128.4 (C-4’), 127.4 (C-
3,5'), 124.2 (C-6"), 123.2 (C-4), 121.0 (C-47)120.5 (C-3”), 119.8, 119.7 (C-5"), 62.7
(O-CHp), 47.8 (N-CH); MS (El) :m/z 404.2 (M+1); Anal. Calc. for GH1gFNsO,: C, 65.50;
H, 4.50; N, 17.36. Found: C, 65.33; H, 4.68; N, 187.
N-(3-((1-(2-Nitrobenzyl)-1H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide (69).
Yield: 60%; mp 119-123C; 'H NMR (400 MHz, CDCJ): 5. 8.56 (bs, 1H, NH), 8.14 (dd,
2JHH) 7.76 Hz 2Jnny 1.32 Hz, 2H, H-6,4™), 7.90 (d®JnH) 7.36 Hz, 2H, H-2,6"), 7.84 (s, 1H,
H-5"), 7.58-7.50 (m, 3H, H-4,3",5’), 7.48 (m, 3HH-5,4’,6™), 7.10-7.05 (m, 2H, H-3",5"),
5.90 (s, 2H, O-Ch), 5.34 (s, 2H, N-Ch); *C NMR (100 MHz, CDGJ): &. 164.8 (C=0),
147.3 (C-2™), 144.6 (C-2), 142.1 (C-3,4”), 140(Z-1"), 140.0 (C-1"), 134.5 (C-5"), 134.2
(C-3"), 131.8 (C-6), 131.1 (C2’,6"), 130.0 (C-2 129.8 (C-6™), 129.0 (C-4’), 128.3 (C-
3), 127.4 (C-5), 125.5 (C-4), 125.2 (C-4”), 128+ (C-4"), 120.1 (C-3"), 62.7 (O-CH)),
51.0 (N-CH); MS (El) : m/z 431.4 (M+1); Anal. Calc. for GH1gNgOao: C, 61.39; H, 4.22;
N, 19.53. Found: C, 61.47; H, 4.39; N, 19.76.
N-(3-((1-Allyl-1H-1,2,3-triazol-4-yl)methoxy)pyridin-2-yl)benzamide (6h). Yield: 55%;
mp 117-12¢F°C; *H NMR (400 MHz, CDCJ): 5. 8.58 (bs, 1H, NH), 8.13 (d)¢H) 4.12 Hz,
1H, H-6), 7.92-7.90 (m, 2H, H-2',6"), 7.65 (s, 1H;5"), 7.57-7.53 (m, 1H, H-5), 7.49-7.46
(m, 2H, H-3',5"), 7.43 (dd?JHr) 7.80 Hz,3J¢H) 1.36 Hz, 1H, H-4), 7.09 (dd)¢H) 8.28 Hz,
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3JiH) 4.56 Hz, 1H, H-4"), 6.00-5.93 (m, 1H, allyl-CH),33-5.24 (m, 4H, allyl-Chl O-CHy),
4.96-4.94 (m, 2H, N-CH); **C NMR (100 MHz, CDG)): 8. 164.9 (C=0), 144.8 (C-2), 143.1
(C-3), 142.1 (C-4"), 134.6 (C-5"), 131.9 (C-6),30.7 (C-2',6’), 128.6 (C-4’), 127.4 (C-
3,5, 123.0 (C-4), 120.2 (C-5), 62.7 (O-GK52.8 (N-CH); MS (El) : m/z 336.3 (M+1);
Anal. Calc. for GgH17NsO,: C, 64.47; H, 5.11; N, 20.88. Found: C, 64.395839; N, 20.65.
Synthesis ofN-(3-hydroxypyridin-2-yl)-3-phenylacrylamide 8. In a 100 ml round bottom
flask, cinnamic acid (2.6 g, 18 mmol) was stirraddH,Cl, (50 mL) at 0°C in the presence
of HOBt (5.4 g, 40 mmol), EDC (6.2 g, 40 mmol) ddtPEA (2.5 g, 20 mmol). 2-Amino-3-
hydroxy pyridinel (2 g, 18 mmol) was added to the above suspensidritbee miture stirred
at room temperature for 12 h. After completion lué teaction, the reaction mixture was ex-
tracted with water. The organic layer was separatedd over NgSQ,, filtered and concen-
trated to get crude product. Purification with ecoluchromatography resulted in compoud
as a yellow solid.

N-(3-hydroxypyridin-2-yl)-3-phenylacrylamide (8). Yield: 80%:; mp 145-147C; *H NMR
(400 MHz, CDC}): 8, 10.90 (bs, 1H, OH), 10.20 (bs, 1H, NH), 7.94%0H) 4.12 Hz, 1H,
H-6), 7.88 (dJxH) 15.12 Hz, 1H, H-5), 7.52-7.50 (@H, H-2",6"), 7.44-7.38 (m4H, CH, H-
4,3',5"), 7.19 (dd?JHr) 7.80 Hz 2JrH) 4.56 Hz, 1H, H-4"), 6.75 (d)nH) 15.60 Hz, 1H, CH);
13C NMR (100 MHz, CDG): 8. 166.3 (C=0), 145.4 (C-2), 145.1 (C-3), 140.5 ((;-138.2
(CH), 133.9 (CH), 131.0 (C-6), 130.3 (C-2'), 129(36"), 128.6 (C-4’), 128.4 (C-3"), 128.0
(C-5"), 118.5 (C-4), 117.4 (C-5). MS (EljwWz 241.1 (M+1).

Synthesis of 3-phenyN-prop-2-ynyl-N-(3-(prop-2-ynyloxy)pyridin-2-yl)acrylamide (9)
and 3-phenylN-(3-(prop-2-ynyloxy)pyridin-2-yl)acrylamide (10). N-(3-Hydroxy-pyridin-
2-yl)-3-phenyl-acrylamideé (2 g, 10 mmol) was treated with propargyl brom{tiet7 g, 10
mmol) in the presence of;,KOs (2 g, 15 mmol) and TBAHS£0.05 mmol) using acetoni-
trile as solvent. When the reaction was carriedabwbom temperature for 8 h, the resulting
compounds were obtained as yellow solids of 3-phBR{B-(prop-2-ynyloxy)-pyridin-2-
yh)acrylamide (K0)] and 3-phenyN-prop-2-ynylN-(3-(prop-2-ynyloxy)-pyridin-2-
yhacrylamide(9) in 55% and 10% yields respectively. Acetonitrilasaremoved under vacu-
um, extracted with CH@hand water, the organic layer separated and dried g&SO, to get
the crude producColumn chromatography was required in order totgetcorresponding
compounds® and 10. When this reaction was carried out at reflux terafure for 8 h, it re-
sulted in formation of yellowish liquid of 3-pherM-prop-2-ynylN-(3-(prop-2-ynyloxy)-
pyridin-2-yl)acrylamidg9) in 60% yield with traces of compouig@.
3-Phenyl-N-prop-2-ynyl-N-(3-(prop-2-ynyloxy)-pyridin-2-yl)acrylamide (9). Yield: 60%;
'H NMR (400 MHz, CDCY): 6. 8.72 (dd, 2JtH) 4.60 Hz,2JtH) 1.40 Hz, 1H, H-6), 7.74 (d,
3Jm) 15.12 Hz, 1H, H-5), 7.53 (ddJHH) 8.24 Hz,*JnH) 1.36 Hz, 1H, H-27), 7.38 (dd?Jmh)
8.24 Hz,2JHH) 4.56 Hz, 1H, H-6"), 7.34 (ddJHH) 5.96 Hz,2JHH) 2.20 Hz, 2H, H-4,4"), 7.28
(d, 3y 2.28 Hz, 3H, CH,H-3",5"), 6.23 (FJnH) 15.12 Hz, 1H, CH), 4.74 (dJnn) 2.15
Hz, 2H, O-CH), 4.71 (d,2JtH) 2.28 Hz, 2H, N-Ch), 2.40 (t,3J+H) 2.30 Hz, 1H, CH), 2.14
(d, 3JmH) 2.72 Hz, 1H, CH). MS (El) m/z 317.1 (M+1); Anal. Calc. for GoH1gN,Oy: C,
75.93; H, 5.10; N, 8.86. Found: C, 75.67; H, 41998.93.
3-Phenyl-N-(3-(prop-2-ynyloxy)pyridin-2-yl)acrylamide (10). Yield: 55%; mp 129-131
°C; 'H NMR (400 MHz, CDCJ): &, 8.10 (d,*JnH) 4.56 Hz, 2H, NH, H-6), 7.85 (d)nH)
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16.04 Hz, 1H, H-5), 7.60-7.57 (m, 2H, H-2',6"), T-4.34 (m, 4H, CH,H-4,3',5’), 7.32 (dd,
2JH) 8.24 Hz,*Jnry 1.36 Hz, 1H, H-4"), 7.05 (ddJ)nH) 8.24 Hz,*JrH) 5.04 Hz, 1H, CH),
4.79 (d,3JHH) 2.28 Hz, 2H, O-Ch), 2.60 (t,3JHH) 2.30 Hz, 1H, CH)*C NMR (100 MHz,
CDCl3): 6. 164.8 (C=0), 143.3 (C-2), 142.3 (C-3), 142.2 (;-1'40.1 (CH), 134.8 (CH),
129.8 (C-6), 128.7 (C-2',6"), 128.1 (C-4’), 1206-8’,5"), 119.2 (C-4), 119.1 (C-5), 56.3 (O-
CH,); MS (El) : mVz 279.3 (M+1); Anal. Calc. for G;H14N,O,: C, 73.37; H, 5.07; N, 10.07.
Found: C, 73.60; H, 5.32; N, 10.29.

General procedure for synthesis of 1la-gin a round bottom flask, Cu(OAcH.O (5
mol%), 1,10-phenanthroline monohydrate (5 mol%) aadiumcL-ascorbate (107 mg, 0.47
mmol) were added in EtOHZ0 (6:4, 10 mL) and the mixture stirred for 5 mirsr@om
temperature. CompouriD (100 mg, 0.35 mmol), sodium azide (76 mg, 1.02 maoed the
corresponding benzyl halide (0.40 mmol) were adttedhe reaction mixture and it was
stirred at room temperature. Reaction time varrethf8 to 20 h for various benzyl halides.
After completion of reaction (monitored by TLC)gicold water was added to reaction mix-
ture till the product precipitated out. It wasdtled off and washed with cold water. The crude
product was purified by column chromatography usic@Et:MeOH (98:2) as eluent to get
compoundlla-g
N-[3-(1-Benzyl-1H-[1,2,3]triazol-4-ylmethoxy)pyridin-2-yl]-3-phenyl-acrylamide (11a).
Yield: 50%; mp 125-126C; *H NMR (400 MHz, CDCJ): &. 8.11 (bs, 1H, NH), 8.06 (dd,
2JH) 4.56 Hz,2JHH) 0.92 Hz, 1H, H-6), 7.82 (d)HH) 15.6 Hz, 1H, H-5), 7.59-7.57 (m, 3H,
H-5",2',6"), 7.41-7.37 (m, 4H, CH,H-3',4',5"), 7.8-7.32 (m, 4H, H-2",3",5”,6"), 7.31-
7.27 (m, 2H, H-4,4™), 7.03 (ddfJnr) 8.28 Hz,2JHH) 5.04 Hz, 1H, CH), 5.54 (s, 2H, N-GH
5.26 (s, 2H, N-Ch); **C NMR (100 MHz, CDGJ): 8. 164.8 (C=0), 143.2 (C-2), 143.0 (C-3),
142.1 (C-1,4"), 139.9 (C-1™), 134.9 (C-5"), 138 (CH), 129.9 (CH), 129.2 (C-6), 128.9 (C-
2'6"), 128.7 (C-4'), 128.1 (C-3',5), 127.9 (C-26™), 127.1 (C-4), 123.2 (C-5), 120.6 (C-
4™), 119.5 (C-3”,5"), 62.4 (O-CHy), 54.3 (N-CH); MS (El) : vz 412.2 (M+1); Anal.
Calc. for G4H21NsO,: C, 70.06; H, 5.14; N, 17.02. Found: C, 70.27412; N, 17.37.
N-{3-[1-(4-Chloro-benzyl)-1H-[1,2,3]triazol-4-ylmethoxy]-pyridin-2-yl}-3-phenyl -
acrylamide (11b).Yield: 58%; mp 160-162C; *H NMR (400 MHz, CDC}): .. 8.07 (bs, 1H,
NH), 8.06 (dd2JnH) 4.80 Hz,*Jnr) 1.60 Hz, 1H, H-6), 7.82 (d)rH) 15.56 Hz, 1H, H-5),
7.60-7.59 (m, 2H, H-2',6"), 7.57 (s, 1H, H-5"),41-7.39 (m, 2H, CH, H-4"), 7.38 (dJnn)
1.36 Hz, 2H, H-5',6"), 7.37-7.34 (m, 2H, H-2",8}, 7.33 (t, *Jnr) 2.28 Hz, 1H, H-4), 7.23-
7.21 (m, 2H, H-3",5"), 7.04 (dd,2JHH) 8.24 Hz,*JHH) 5.04 Hz, 1H, CH), 5.51 (s, 2H, O-
CHy), 5.26 (s, 2H, N-Ch); *C NMR (100 MHz, CDGJ): &. 164.8 (C=0), 143.3 (C-2), 143.2
(C-3), 142.1 (C-1',4"), 140.0 (C-1"), 135.0 (C, 134.9 (C-5"), 134.1 (CH), 132.5 (C-
2”,6™), 130.0 (CH), 129.9 (C-2',6), 129.5 (C-3, 129.4 (C-3’), 128.8 (C-5"), 128.1 (C-4),
123.1 (C-5), 120.5 (C-3™), 119.5 (C-5"), 62.40-CH,), 53.6 (N-CH); MS (EI) : m/z 446.3
(M*+1); Anal. Calc. for GH2CINsO,: C, 64.65; H, 4.52; N, 15.71. Found: C, 64.37; H,
4.73; N, 15.82.
N-{3-[1-(3-Chloro-benzyl)-1H-[1,2,3]triazol-4-ylmethoxy]pyridin-2-yl}-3-phenyl-
acrylamide (11c).Yield: 57%; mp 161-163C; 'H NMR (400 MHz, CDC): &. 8.30 (bs, 1H,
NH), 8.06 (dd2JnH) 5.04 Hz,*JnH) 0.92 Hz, 1H, H-6), 7.82 (d)nH) 16.04 Hz, 1H, H-5),
7.66 (s, 1H, H-5"), 7.59-7.56 (m, 2H, H-2',6"),40-7.39 (m, 2H, CH, H-4"), 7.38 (dJnn)
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1.84 Hz, 3H, H-4,5",6'), 7.32-7.30 (m, 2H, H-2"™%, 7.28 (s, 1H, H-2™), 7.15 (d,3JHH)
6.88 Hz, 1H, H-4™), 7.06 (dd?JnH) 7.80 Hz,2J¢H) 5.04 Hz, 1H, CH), 5.51 (s, 2H, O-GH
5.29 (s, 2H, N-Ch); **C NMR (100 MHz, CDGJ): 8. 164.8 (C=0), 145.9 (C-2), 143.6 (C-3),
143.4 (C-1',4"), 143.3 (C-1"), 142.2 (C-2™), B9.8 (C-3™), 136.0 (C-6"), 135.0 (CH),
134.8 (C-5"), 130.4 (CH), 129.9 (C-6), 129.1 (C&), 128.8 (C-4’), 128.7 (C-3’), 128.2 (C-
5", 128.1 (C-4), 123.3 (C-5), 120.5 (C-4™), 1B(C-5"), 62.5 (O-CH), 53.6 (N-CH); MS
(El) : m/z 446.3 (M+1); Anal. Calc. for GsH,oCINsO»: C, 64.65; H, 4.52; N, 15.71. Found:
C, 64.23; H, 4.29; N, 15.90.
N-{3-[1-(2-Chloro-benzyl)-1H-[1,2,3]triazol-4-ylmethoxy]pyridin-2-yl}-3-phenyl-
acrylamide (11d).Yield: 56%; mp 128-128C; *H NMR (400 MHz, CDC}): &, 8.09 (bs, 1H,
NH), 8.07 (dd2JnH) 5.04 Hz,*Jnm) 0.92 Hz, 1H, H-6), 7.59 (ddJtH) 7.80 Hz,*JHr) 1.36
Hz, 1H, H-5), 7.43 (s, 1H, H-5"), 7.41-7.39 (m, 2H-2",6"), 7.38 (dJ#H) 1.36 Hz, 2H, H-
3’5", 7.33 (dd 2JHH) 6.88 Hz,*JnH) 2.28 Hz, 1H, CH), 7.29-7.27 (m, 2H, H-4,4"), 7.@k
3Jm 1.36 Hz, 1H, H-3™), 7.25-7.23 (m, 2H, H-5",6), 7.16-7.11 (m, 1H, H-4™), 7.04 (dd,
2JH) 7.80 Hz,2JHH) 5.04 Hz, 1H, CH), 5.68 (s, 2H, O-GH5.27 (s, 2H, N-Ch); *C NMR
(100 MHz, CDC}): 4. 164.8 (C=0), 144.5 (C-2), 143.2 (C-3), 142.9 (C+D, 140.0 (C-
1™), 135.1 (CH), 134.9 (C-57), 133.2 (C-2™), 31.9 (CH), 130.5 (C-6), 130.4 (C-2',6"),
130.0 (C-3™), 129.8 (C-4"), 129.2 (C-3"), 128.T¢5"), 128.1 (C-6™), 127.6 (C-4), 123.5 (C-
5), 120.6 (C-4™), 119.5 (C-57), 62.4 (O-C}J, 51.6 (N-CH); MS (EI) : mVz 446.3 (M +1);
Anal. Calc. for G4H>oCINsO,: C, 64.65; H, 4.52; N, 15.71. Found: C, 64.73;4H,7; N,
15.33.

N-{3-[1-(4-Fluoro-benzyl)-1H-[1,2,3]triazol-4-ylmethoxy]-pyridin-2-yl}-3-phenyl -
crylamide (11e).Yield: 58%; mp 169-172C; *H NMR (400 MHz, CDCJ): &. 8.20 (bs, 1H,
NH), 8.05 (d3JnH) 4.56 Hz, 1H, H-6), 7.81 (dJ¢H) 15.56 Hz, 1H, H-5), 7.62 (s, 1H, H-5"),
7.58-7.56 (m, 2H, H-2",6"), 7.39 (dJ+H) 1.84 Hz, 2H, H-3",5"), 7.38-7.36 (M, 2H, CH, H-4),
7.29-7.27 (m, 3H, H-2",6™), 7.07 (d3)nH) 8.68 Hz, 2H, H-3",5™), 7.06 (d,*JHH) 2.28 Hz,
1H, CH), 5.50 (s, 2H, O-CH\ 5.26 (s, 2H, N-Ch); *C NMR (100 MHz, CDGJ): &. 164.1
(C=0), 143.4 (C-2), 143.2 (C-3), 142.1 (C-4"), 189C-1"), 135.3 (CH), 134.8 (C-5",
130.1 (CH), 130.0 (C-6), 129.9 (C-2"), 129.8 (C;6Ip8.7 (C-2™), 128.1 (C-4"), 126.5 (C-
3',5), 123.1 (C-6"), 120.6 (C-4), 119.6 (C-5),16.3 (C-3"), 114.0 (C-5"), 62.5 (O-CH),
53.5 (N-CH); MS (El) : vz 430.2 (M+1); Anal. Calc. for GH20FNsO,: C, 67.12; H, 4.69;
N, 16.31. Found: C, 66.83; H, 4.53; N, 16.43.
N-{3-[1-(2-Fluoro-benzyl)-1H-[1,2,3]triazol-4-ylmethoxy]pyridin-2-yl}-3-phenyl-
acrylamide (11f). Yield: 55%; mp 138-146C; *H NMR (400 MHz, CDCJ): 5, 8.16 (bs, 1H,
NH), 8.05 (s, 1H, H-6), 7.81 (d)t+) 15.60 Hz, 1H, H-5), 7.70 (s, 1H, H-5"), 7.58 {deH)
2.40 Hz, 1H, H-2'), 7.37-7.28 (m, 7H, CH, H-4,3'%"6’,3",), 7.16-7.07 (m, 4H, CH, H-
4™ 5™ 6™), 5.60 (s, 2H, O-CH,), 5.26 (s, 2H, N-Ch); *C NMR (100 MHz, CDGJ): &
161.7 (C=0), 144.5 (C-2), 143.1 (C-3), 143.0 (O;4140.3 (C-1',1™), 135.6 (CH), 134.9
(C-5), 131.1 (CH), 131.0 (C-6), 130.6 (C-2',629.9 (C-2™), 128.7 (C-4'), 128.1 (C-3"),
124.9 (C-5), 123.4 (C-6™), 121.5 (C-4), 121.3 L"), 119.5 (C-3"), 115.7 (C-5™), 62.4
(O-CH,), 47.9 (N-CH); MS (EI) :m/z 430.2 (M+1); Anal. Calc. for GsH20FNsO»: C, 67.12;
H, 4.69; N, 16.31. Found: C, 67.43; H, 4.53; N586.
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N-[3-(1-Allyl-1H-[1,2,3]triazol-4-ylmethoxy)pyridin-2-yl]-3-phenyl-acrylamide (119).
Yield: 45%; mp 120-122C; 'H NMR (400 MHz, CDCJ): . 8.45 (bs, 1H, NH), 8.29 (dd,
2JHH) 7.76 Hz,*Jnm) 1.80 Hz, 1H, H-6), 8.12 (s, 1H, H-5), 8.07-8.03 (thl, H-2"), 7.82 (s,
1H, H-5"), 7.81-7.77 (m, 3H, H-3',5',6"), 7.68 (ddJnH) 8.28 Hz,*JnH) 4.60 Hz, 1H, H-4"),
7.60-7.57 (m, 1H, CH), 7.42-7.37 (m, 2H, CH, H-@)10-5.87 (m, 1H, allyl-CH), 5.57-5.42
(m, 1H, allyl-CH), 5.37-5.31 (m, 3H, allyl-CH, O-GH 5.01-4.91 (m, 2H, N-C}); *C NMR
(100 MHz, CDCY): 8. 161.9 (C=0), 144.6 (C-2), 143.3 (C-3), 143.1 (§;440.0 (CH),
135.0 (C-5"), 131.2 (CH), 130.8 (C-6), 130.0 (G&), 128.8 (C-4"), 128.3 (C-3',5), 123.6
(C-4), 120.8 (C-5), 62.6 (O-GH 48.0 (N-CH): MS (El) :m/z 362.2 (M+1); Anal. Calc. for
CaoH1NsO2: C, 66.47; H, 5.30; N, 19.38. Found: C, 66.145H.1; N, 19.52.

Supporting Information
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