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1. General Information:
Unless otherwise stated, the starting materials alkynes (1a-1i, 1k-1s, 1u’-1x, 4a-4¢ and 4h),
TfOH, TFA, MeSO;H, all solvents and reagent HOSA (Hydroxylamine-O-sulfonic acid) were
purchased from commercial suppliers (Aldrich, TCI, and Alfa Aesar) and were used without
further purification, and reactions were carried out under open atmosphere. Starting materials
alkynes (1j's, 1t'>-1u'c and (4d-4g)'9) were synthesized from reported literature. The aminating
agent TSONHBoc?, (O-(2-pyrimidinyl)-N-Boc hydroxylamine) PymONHBoc?® was synthesized
from reported literature and stored at RT. TLC was carried out on precoated plates (Merck silica
gel 60, Fys4), and the spots were visualized with UV light and by charring the plates dipped in
DNP, KMnOy solution. NMR spectra were recorded on 400 MHz Bruker/Jeol instrument in
CDCl; or DMSO-ds as the solvent. In the 'H and '3C spectra, chemical shifts are reported relative
to tetramethylsilane (6 0.00) or (CDCl;: 7.26/77.2 ppm; DMSO-dg: 2.50/39.5 ppm). 1H NMR
splitting patterns are designated as singlet (s), doublet (d), triplet (t), quartet (q), dd (doublet of
doublets); m (multiplets), and etc. All first-order splitting patterns were assigned on the basis of

the appearance of the multiplet.

2. General procedure for the synthesis of /V-aryl acetamides from terminal alkynes:

Jiy
_ 2a (2-4 equiv.) HN™ Me
| 7 TfOH (20-40 mol%), H,O (2-4 equiv.) §
TFE (1 mL), 40-60 °C |
R// ( ) L
1 R

N-Boc-O-tosylhydroxylamine 2a (2-4 equiv.) was added to a solution of alkynes 1 (0.5 mmol, 1.0
equiv.) in TFE (1 mL) and H,O (1-2 mmol, 2.0 - 4.0 equiv., 18 uL) at room temperature, followed
by the addition of TfOH (20 - 40 mol%, 0.1 - 0.2 mmol, 9-18 pL) and the reaction mixture was
stirred at 40 °C or 60 °C for a specified time. The progress of the reaction was monitored by TLC.
After completion, the solvent of reaction mixture evaporated under reduced pressure. The crude
obtained was purified through silica gel column chromatography using ethyl acetate/hexane as

eluent.
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3. General procedure for the synthesis of amides from internal alkynes:

0
R' R
= 2a (2.5 equiv.) HN)K/
| N TfOH (40 mol%), H,O (4 equiv.) N
R TFE(1 mL), 60 °C |/ P
R 5

N-Boc-O-tosylhydroxylamine 2a (1 equiv.) was added to the solution of alkynes 4 (0.5 mmol, 1.0
equiv.) in TFE (1 mL) and H,O (2 mmol, 4.0 equiv., 36 pL) at room temperature followed by the
addition of TfOH (40 mol%, 0.2 mmol, 18 pL) and the reaction mixture was stirred at 60 °C for 1
hour. Further, 1.5 equiv. of 2a was added and the reaction mixture was stirred at 60 °C till
completion of the reaction. Progress of the reaction was monitored by TLC. After completion,
solvent of the reaction mixture was evaporated under reduced pressure. The crude obtained was

purified through silica gel column chromatography using ethyl acetate/hexane as eluent.

4. Procedure for the synthesis of Phenacetin:

H
N

= 2a (2 equiv.) 0
/@/ TFOH (20 mol%), H,0 (2 equiv.) /©/ ¥
: M
o TFE (1 mL), 40 °C o e

1x 3x, 76 %

N-Boc-O-tosylhydroxylamine 2a (2 equiv.) was added to a solution of para-ethoxy phenyl
acetylene 1x (0.5 mmol, 1.0 equiv.) in TFE (1 mL) and H,O (1 mmol, 2.0 equiv., 18 puL) at room
temperature, followed by the addition of TfOH (20 mol%, 0.1 mmol, 9 pL) and the reaction
mixture was stirred at 40 °C for a 16 h. The progress of the reaction was monitored by TLC. After
completion, the solvent of reaction mixture evaporated under reduced pressure. The crude obtained
was purified through silica gel column chromatography using 30% ethyl acetate/hexane as eluent
to obtain phenacetin 3x in 76% yield.

Phenacetin (3x)3: 73% yield (40 mg), White solid, 76% yield (63 mg), hexane:ethyl acetate (70:30)
as the eluent, mp 133—135 °C (lit. mp 133—136 °C).
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5. Characterization data of products:

H N-acetyl amide (3a):* 84% yield (57 mg), White solid, mp 115-119 °C (lit.
©/ NYO mp 115-120 °C), purified by column chromatography (hexane:ethyl acetate =
- 70:30).
N-(4-methylphenyl)acetamide (3b):* 81% yield (60 mg), White solid, mp
148—152 °C (lit. mp 145—147 °C), purified by column chromatography

H

o
Me Me

H
Y@NYO N-(4-isopropylphenyl)acetamide (3¢):> 83% yield (74 mg), mp 95-98 °C
Me

(hexane:ethyl acetate = 70:30).

Me (lit. mp 96—100 °C), purified by column chromatography (hexane:ethyl

Me

acetate = 70:30).

\{/@J“Yo N-(4-t-Butylphenyl)acetamide (3d):* 68% yield (65 mg), White solid, mp
Me
Me

Me | 150-152 °C (lit. mp 150—152 °C), purified by column chromatography
Me

(hexane:ethyl acetate = 70:30).

H & N-(4-pentylphenyl)acetamide (3e): 92% yield (95 mg), White solid, mp

\,\Z 102-105 °C, hexane:ethyl acetate (75:25) as the eluent; 'H NMR (400 MHz,

(EJM/E CDCl3) 6 7.72 (br s, 1H), 7.39 (d, /= 8.1 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H),

2.55(t,J="17.7 Hz, 2H), 2.13 (s, 3H), 1.62 — 1.53 (m, 2H), 1.38 — 1.29 (m,

4H), 0.88 (t,J= 6.7 Hz, 3H); BC{'H} NMR (101 MHz, CDCls) 4 168.64, 139.07, 135.56, 128.82,

120.16, 35.34, 31.45, 31.21, 24.44, 22.55, 14.07; HRMS (ESI) m/z: [M+H]* Calcd for C{3H;oNO
[M+H]* 206.147, found 206.150

i N-([1,1-biphenyl]-4-yl)acetamide (3f):* 75% yield (79 mg), Light brown
O
/©/ ?\A// solid, mp 168—170 °C (lit. mp 165—-170 °C), purified by column
e
Fh chromatography (hexane:ethyl acetate = 70:30).
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H N-(4-methoxyphenyl)acetamide (3g):* 76% yield (63 mg), White solid, mp
0
/©/ 7\/'/6 125-130 °C (lit. mp 128—130 °C), purified by column chromatography
MeO
s (hexane:ethyl acetate = 70:30).
H N-(3,4-dimethoxyphenyl)acetamide (3h):° 74% vyield (80 mg), White
N._O
e solid, mp 126—130 °C (lit. mp 128-130 °C), purified by column
M
MeO

e

OMe chromatography (hexane:ethyl acetate = 70:30).

H N-(3,5-dimethoxyphenyl)acetamide (3i):* 61% yield (60 mg), White solid,
MeO N._O
\©/ ?\A// mp 142—145 °C (lit. mp 143—145 °C, purified by column chromatography
e
OMe (hexane:ethyl acetate = 70:30).

Ve , N-(2,3,4-trimethoxyphenyl)acetamide (3j): 71% yield (80 mg), White solid,

MeO N\7C| mp 80-84 °C, hexane:ethyl acetate (60:40) as the eluent. 'H NMR (400 MHz,
MeO Me CDCl5): 6 7.98 (d, J=9.1 Hz, 1H), 7.60 (br s, 1H), 6.62 (d, /= 9.1 Hz, 1H),

3.93 (s, 3H), 3.86 (s, 3H), 3.83 (s, 3H), 2.18 (s, 3H). BC{'H} NMR (101 MHz, CDCl;) é 168.13,
149.73, 142.75, 141.61, 125.33, 114.92, 106.99, 61.16, 60.90, 56.13, 24.74; HRMS (ESI) m/z:
[M+H]* Calcd for C;HsNO,4 [M+H]* 226.100, found 226.104.
i 5 N-(4-phenoxyphenyl)acetamide (3k):> 79% yield (90 mg), White solid, mp
/©/ ?\; 107110 °C (lit. mp 108—110 °C), purified by column chromatography
PhO (hexane:ethyl acetate = 70:30).

H o N-(3-Fluorophenyl)acetamide (31):* 53% yield (41 mg), Colourless solid, mp 85-
©/ 7; 88 °C (lit. mp 84-86 °C), purified by column chromatography (hexane:ethyl
F acetate = 70:30).

H o N-(4-Fluorophenyl)acetamide (3m):* 52% yield (40 mg), Colourless solid, mp
/©/ W//e 155-157 °C (lit. mp 153-155 °C), purified by column chromatography
F
(hexane:ethyl acetate = 70:30).

H N-(4-Chlorophenyl)acetamide (3n):* 81% yield (69 mg), White solid, mp 176-

0
/©/ ?\A/e 178 °C (lit. mp 175-178 °C), purified by column chromatography
Cl

(hexane:ethyl acetate = 70:30).
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H
NYO
M
Cl ©
Cl
H
o'
Br Me

oo

N-(3,4-dichlorophenyl)acetamide (30):* 39% yield (40 mg), Light yellowish
solid, mp 128-130 °C (lit. mp 125-128 °C), purified by column
chromatography (hexane:ethyl acetate = 70:30).

N-(4-Bromophenyl)acetamide (3p):* 74% yield (80 mg), White solid, mp
168-172 °C (lit. mp 168-170 °C), purified by column chromatography
(hexane:ethyl acetate = 70:30).

N-(4-trifluromethylphenyl)acetamide (3q):* 45% yield (46 mg), White solid,
mp 108-110 °C (lit. mp 106-108 °C), purified by column chromatography
(hexane:ethyl acetate = 70:30).

N-(naphthalen-2-yl)acetamide (3r):* 65% yield (60 mg), White solid, mp
137-138 °C (lit. mp 138-140 °C), purified by column chromatography
(hexane:ethyl acetate = 70:30).

H

WL

N-(6-methoxynaphthalen-2-yl)acetamide (3s):® 80% yield (86 mg),
White solid, mp 148-150 °C (lit. mp 148-150 °C), purified by column

H

TsHN NYO
Me

chromatography (hexane:ethyl aceate = 70:30).

N-(3-((4-methylphenyl)sulfonamido)phenyl)acetamide (3t): 62% yield (95
mg), Light yellow solid, hexane:ethyl acetate (40:60) as the eluent, mp
158-160 °C. 'TH NMR (400 MHz, DMSO-dj): 4 10.20 (s, 1H), 9.91 (s, 1H),

7.67 (d, J=17.9 Hz, 2H), 7.45 (s, 1H), 7.33 (d, J = 7.9 Hz, 2H), 7.25 (d, J = 8.4 Hz, 1H), 7.10 (t, J
= 8.2 Hz, 1H), 6.74 (d, J = 8.0 Hz, 1H), 2.33 (s, 3H), 2.00 (s, 3H). 3C{'H} NMR (101 MHz,
DMSO-dy) & 168.77, 143.66, 140.43, 138.65, 137.19, 130.09, 129.67, 127.20, 114.91, 114.74,
110.73, 24.45, 21.41; HRMS (ESI) m/z: [M+H]* Caled for C;sH;¢N,05S [M+H]* 305.088, found

305.091.

H

AcHN NYO
Me

N,N'-(1,3-phenylene)diacetamide (3u):* 60% (58 mg) Light yellow solid,
from N-(3-ethynylphenyl)acetamide & 62% (60mg) from 1,3-
diethynylbenzene, ethyl acetate (100%) as the eluent, mp 182—185 °C.
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HYO N,N'-(1,4-phenylene)diacetamide (3v):” 57% (55 mg), Light yellow solid,
AGHN /©/ Mme | ethyl acetate (100%) as the eluent, mp > 300 °C.
C
< NY N-(thiophen-3-yl)acetamide (3w):> 73% yield (40 mg), White solid, mp 146-148
Sg Me | °C (lit. mp 145-148 °C), purified by column chromatography (hexane:ethyl
acetate = 70:30).

N-phenylpropionamide (5a):> 67% yield (50 mg), White solid, mp 105-108
°C (lit. mp 106-108 °C), purified by column chromatography (hexane:ethyl
acetate = 75:25).

‘@/H\g/\lvle

H N-phenylbutyramide (5b):> 81% yield (66 mg), White solid, mp 95-96 °C
©/ \([)I/V (lit. mp 96-97 °C), purified by column chromatography (hexane:ethyl
acetate = 80:20).

N-phenylpentanamide (5¢):* 68% yield (60 mg), White solid, mp 60-62
N
‘©/ \[Ol/\/\Me °C (lit. mp 60-63 °C), purified by column chromatography (hexane:ethyl
acetate = 80:20).

N-(4-methoxyphenyl)pentanamide (5d):'° 74% vyield (77 mg),
/©/ \ﬂ/\/\ White solid, mp 81-82 °C (lit. mp 79-80 °C), purified by column
chromatography (hexane:ethyl acetate = 80:20).

N-(4-methoxyphenyl)hexanamide (5e):'' 65% yield (72 mg),
White solid, mp 85-88 °C (lit. mp 84-86- °C), purified by column

H
o
eO ©

chromatography (hexane:ethyl acetate = 80:20).
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m N-([1,1"-biphenyl]-4-yl)hexanamide (5f): 59% yield (80 mg), White
/(j/N\n/\/VMe solid, hexane:ethyl acetate (90:10) as the eluent, mp 132-135 °C. 'H
Ph ° NMR (400 MHz, CDCl): & 7.60 (d, J = 8.3 Hz, 2H), 7.55 (t, J= 6.9
Hz, 3H), 7.42 (t,J = 7.5 Hz, 3H), 7.33 (d, J= 7.5 Hz, 1H), 2.37 (t, J=7.6 Hz, 2H), 1.75 (t, J= 7.4
Hz, 2H), 1.43 — 1.32 (m, 4H), 0.92 (d, J = 6.6 Hz, 3H). *C{'H} NMR (101 MHz, CDCl;):
171.64, 140.52, 137.29, 137.05, 128.80, 127.62, 127.11, 126.85, 120.15, 37.84, 31.47, 25.38,
22.48, 13.99; HRMS (ESI) m/z: [M+H]* Caled for C,3H,;NO [M+H]" 268.162, found 268.168.

Me H N-(4-pentylphenyl)hexanamide (5g): 57% yield (75 mg), Creamish
CO/N\H/WMG Soild, hexane:ethyl acetate (90:10) as the eluent, mp 55-58 °C. 'H
° NMR (400 MHz, CDCls): 8 6 7.34 (d,J=8.1 Hz, 2H), 7.19 (s, 1H),
7.03 (d, J=8.0 Hz, 2H), 2.48 (t, J=7.7 Hz, 2H), 2.26 (t, /= 7.6 Hz, 2H), 1.63 (q, /= 7.5 Hz, 2H),
1.56 — 1.44 (m, 2H), 1.25 (m, 8H), 0.81 (t, /= 7.0 Hz, 6H). *C{'H} NMR (101 MHz, CDCl;): §
171.52, 138.96, 135.57, 128.83, 119.94, 37.73, 35.34, 31.45, 31.43, 31.22, 25.43, 22.55, 22.46,
14.05, 13.97; HRMS (ESI) m/z: [M+H]* Caled for C;;H;NO [M+H]" 262.209, found 262.213.

N, 2-diphenylacetamide (5h):> 2¢ reagent was used instead of 2a in general
procedure 3. White solid, 61% yield (65 mg), hexane:ethyl acetate (90:10)
as the eluent, mp 105-107 °C (lit. mp 103-105 °C).

o'ro
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"H NMR spectrum of compound 3a (400 MHz/CDCl,)
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"H NMR spectrum of compound 3b (400 MHz/CDCl;)
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"H NMR spectrum of compound 3¢ (400 MHz/CDCl3)
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"H NMR spectrum of compound 3d (400 MHz/CDCl;)
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"H NMR spectrum of compound 3e (400 MHz/CDCl;)
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BC{'H} NMR spectrum of compound 3e (101 MHz/CDCl;)
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"H NMR spectrum of compound 3f (400 MHz/CDCl;)
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"H NMR spectrum of compound 3g (400 MHz/CDCl5)
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"H NMR spectrum of compound 3h (400 MHz/CDCl;)
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"H NMR spectrum of compound 3i (400 MHz/CDCl;)
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"H NMR spectrum of compound 3j (400 MHz/CDCl;)

8Lz — L
€8°¢ 1672

4
98¢ — — mﬁ
£6°¢ 66z
199

=== T o

€99/ vtk
oz'L”/ B
092~ -< [e6'0
96°L _
66°L\ < 660

M [ooe

0.0

0.5

1.0

1.5

2.0

T
2.5

T
3.0

T
3.5

4.5

5.0

5.5

6.0

6.5

T
7.0

7.5

8.0

8.5

-f

f1 (ppm)

S20



BC{'H} NMR spectrum of compound 3j (101 MHz/CDCl5)
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"H NMR spectrum of compound 3k (400 MHz/CDCl3)
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"H NMR spectrum of compound 31 (400 MHz/CDCl3)
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"H NMR spectrum of compound 3m (400 MHz/CDCl;)
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"H NMR spectrum of compound 30 (400 MHz/CDCl5)
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"H NMR spectrum of compound 3p (400 MHz/CDCl3)
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"H NMR spectrum of compound 3q (400 MHz/CDCl;)
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"H NMR spectrum of compound 3r (400 MHz/CDCl3)
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"H NMR spectrum of compound 3s (400 MHz/CDCl5)
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"H NMR spectrum of compound 3t (400 MHz/DMSO-ds)
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"H NMR spectrum of compound 3v (400 MHz/DMSO-dj)
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"H NMR spectrum of compound 3w (400 MHz/CDCl;)
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"H NMR spectrum of compound 3x (400 MHz/CDCl5)
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"H NMR spectrum of compound 5b (400 MHz/CD
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"H NMR spectrum of compound 5f (400 MHz/CDCl;
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BC{'H} NMR spectrum of compound 5g (101 MHz/CDCls)
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"H NMR spectrum of compound 5h (400 MHz/CDCl;)
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