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1. General Information

Unless otherwise specified, all substrates and reagents were obtained from reputable commercial
sources and utilized without additional purification. Except when otherwise noted, all reactions
were conducted in open vessels using oven-dried glassware. Unless otherwise stated, all
reactions are agitated magnetically. The progress of the optimization reactions was monitored by
gas chromatography. NMR spectra were used to characterize the product. Chemical shifts are
expressed as d-value in parts per million (ppm) and were calibrated using the residual protonated
solvent as an internal standard. The peak patterns are indicated as follows: s, singlet; d, doublet;

t, triplet; m, multiplet and so on. The coupling constants, J, are reported in Hertz (Hz).

2. Experimental Section

2.1. General procedure for the synthesis of N-zerz-butyl amides (2) from nitriles (1) in liquid
form

An oven-dried glass vial (10 mL) equipped with a magnetic stir bar was charged with nitrile (1,
3.0 mmol, 1.0 equiv), and water (3.3 mmol, 1.1 equiv., d = 1.0 g/mL). To this, TBN (6.0 mmol,
2.0 equiv., d = 0.867 g/mL) was added. Afterwards, mixture was stirred open flask at 20 °C for
16-36 h. Subsequently, the reaction mixture was diluted with ethyl acetate (5 mL), washed with
saturated NaCl solution, dried over anhydrous sodium sulfate, and concentrated in vacuum. The
solid/semi-solid residue obtained was passed through a short-pad of silica gel (60-120 mesh)
column chromatography using 10-20% ethyl acetate in n-hexane mixture as eluent to obtain the
desired pure product. This procedure has been utilized for the synthesis of 2a-2l, 2n, 2p, 2x, 2y
2zc¢, 2zd, and 2zf-2zi.

2.2. General procedure for the synthesis of N-fert-butyl amides (2) from nitriles (1) in solid
form

An oven-dried glass vial (10 mL) equipped with a magnetic stir bar was charged with nitrile (1,
3.0 mmol, 1.0 equiv), water (3.3 mmol, 1.1 equiv., d = 1.0 g/mL) and CH,Cl, (3 mL). To this,
TBN (6.0 mmol, 2.0 equiv., d = 0.867 g/mL) was added. Afterwards, mixture was stirred open
flask at 20 °C for 24-36 h. Subsequently, the reaction mixture was diluted with additional
quantity of CH,ClI, (10 mL), washed with saturated NaCl solution, dried over anhydrous sodium

sulfate, and concentrated in vacuum. The solid/semi-solid residue obtained was passed through a
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short-pad of silica gel (60-120 mesh) column chromatography using 10-20% ethyl acetate in n-
hexane mixture as eluent to obtain the desired pure product. This procedure has been utilized for

the synthesis of 2m, 20, 2q-2w, 2z, 2za, 2zb, and 2ze.

2.3. Procedure for "TH NMR spectroscopic monitoring experiment

The isobutyronitrile (1a, 10 pl, 1.0 equiv), water (2.0 ul, 1.1 equiv.), and CD,Cl, (0.5 mL) were
charged into an oven-dried NMR tube. TBN (20 pl, 2.0 equiv.) was then added to the mixture.
Subsequently, 'H NMR was immediately measured. After that, with the aid of a tiny magnetic
bar, the entire solution was stirred for 12 h. Then, the magnetic bar was removed, and NMR was
once more measured. Following the NMR measurements, again the magnetic bar was
introduced, and the solution was continually stirred. The same process was used for the whole

experiment till 24 h.

2.4. Procedure for the scale-up synthesis of (N-(zert-butyl)isobutyramide (2a)

TBN (7.1 mL, 2.0 equiv.)
HsCYCN H,O (0.6 mL, 1.1 equiv.)

i

0
H3CW)L

CH - N~ Me
3 open flask, rt, 16 h CH, H
1a 2a
(2.69 mL, 30 mmol) (3.8 g, 89%)

An oven-dried glass vial (20 mL) equipped with a magnetic stir
charged with isobutyronitrile (1a, 2.69 mL, 30.0 mmol, 1.0
equiv), and water (0.6 mL, 33.0 mmol, 1.1 equiv., d = 1.0 g/mL).
To this, TBN (7.1 mL, 60.0 mmol, 2.0 equiv., d = 0.867 g/mL)

was added. Afterwards, mixture was stirred open flask at 20 °C

for 16 h. Subsequently, the reaction mixture was diluted with
ethyl acetate (30 mL), washed with saturated NaCl solution, dried over anhydrous sodium
sulfate, and concentrated in vacuum. The semi-solid residue obtained was passed through a
short-pad of silica gel (60-120 mesh) column chromatography using 10% ethyl acetate in n-

hexane mixture as eluent to obtain 2a as a colorless solid.
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2.5. General procedure for the scale-up synthesis of 2g, 2h, and 2zh

An oven-dried glass vial (20 mL) equipped with a magnetic stir bar was charged with respective
nitrile (20.0 mmol, 1.0 equiv), and water (0.4 mL, 22.0 mmol, 1.1 equiv., d = 1.0 g/mL). To this,
TBN (4.75 mL, 40.0 mmol, 2.0 equiv., d = 0.867 g/mL) was added. Afterwards, mixture was
stirred open flask at 20 °C for 16 h. Subsequently, the reaction mixture was diluted with ethyl
acetate (30 mL), washed with saturated NaCl solution, dried over anhydrous sodium sulfate, and
concentrated in vacuum. The semi-solid residue obtained was passed through a short-pad of
silica gel (60-120 mesh) column chromatography using 10% ethyl acetate in n-hexane mixture as

eluent to obtain the expected product.

2.6. General procedure for the scale-up synthesis of 2t, 2zb, and 2ze

An oven-dried round-bottom flask (50 mL) equipped with a magnetic stir bar was charged with
respective nitrile (20.0 mmol, 1.0 equiv), CH,Cl, (15 mL) and water (0.4 mL, 22.0 mmol, 1.1
equiv., d = 1.0 g/mL). To this, TBN (4.75 mL, 40.0 mmol, 2.0 equiv., d = 0.867 g/mL) was
added. Afterwards, mixture was stirred open flask at 20 °C for 24 h (for 2t and 2zb) and 36 h (for
2ze). Subsequently, the reaction mixture was diluted with ethyl acetate (30 mL), washed with
saturated NaCl solution, dried over anhydrous sodium sulfate, and concentrated in vacuum. The
semi-solid residue obtained was passed through a short-pad of silica gel (60-120 mesh) column
chromatography using 10% ethyl acetate in n-hexane mixture as eluent to obtain the desired

product.

2.7. General procedure for the synthesis of following nitrites

Me
ONO e ONO
ONO
M

e

adamantan-1-yl nitrite  1-methylcyclohexyl nitrite 2-methyl-4-phenylbutan-2-yl nitrite

These nitrites were readily synthesized by two methods described below.

Method 1: An oven-dried conical flask (25 mL) was filled with alcohol (5 g) and 50% aqueous
H,SO,4 (10 mL) solution, and the liquid was then refrigerated to 0-5 °C in an ice bath. In a
separate beaker (100 mL) equipped with a magnetic stir bar was charged with NaNO, (1.1
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equiv., respect to the quantity of alcohol) and deionized water (3 mL). Afterwards, the cold
acidic alcohol solution was gradually added over a period of 15 minutes to the aqueous NaNO,
solution submerged in an ice bath with stirring. Subsequently, entire solution was transferred into
a separating funnel and then washed three times with aqueous NaHCOj; solution. The light
yellow oily liquid was collected and stored over K,CO; and then used for the reaction(s). It's
crucial to maintain a low temperature range throughout the procedure since doing otherwise
might increase the product's impurity levels.

Method 2: An oven-dried round-bottom flask (50 mL) equipped with a magnetic stir bar was
charged with respective alcohol (5 g, 1.0 equiv) and pyridine (10 mL). Resultant solution was
cooled to 0 °C and then nitrosylsulfuric acid (HO3;SONO, 5 equiv.) was added. Subsequently,
entire reaction mixture was stirred for 0.5 h at 0 °C and then quenched with methanol. Resultant
yellow solution was transferred into a separating funnel and then washed three times with
aqueous NaHCOj; solution. The light yellow oily liquid was collected and stored over K,CO3 and
then used for the reaction(s). It's crucial to maintain a low temperature range throughout the

procedure since doing otherwise might increase the product's impurity levels.

2.8. General procedure for the synthesis of following dinitrites

CH,
N CH
Me - ONO 3
ono—/ N HaC” tp, CH,
Me

- ONO
2-methylbutanyl 2.4-dinitrite. o glest-5-enyl 3,25-dinitrite

These nitrites were readily synthesized by two methods described below.

Method 1: An oven-dried conical flask (25 mL) was filled with alcohol (5 g) and 30% aqueous
H,SO4 (10 mL) solution, and the liquid was then refrigerated to 0-5 °C in an ice bath. In a
separate beaker (100 mL) equipped with a magnetic stir bar was charged with NaNO, (2.1
equiv., respect to the quantity of alcohol) and deionized water (6 mL). Afterwards, the cold
acidic alcohol solution was gradually added over a period of 15 minutes to the aqueous NaNO,
solution submerged in an ice bath with stirring. Subsequently, entire solution was transferred into

a separating funnel and then washed three times with aqueous NaHCOj; solution. The yellow oily
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liquid was collected and stored over K,CO; and then used for the reaction(s). It's crucial to
maintain a low temperature range throughout the procedure since doing otherwise might increase
the product's impurity levels.

Method 2: An oven-dried round-bottom flask (50 mL) equipped with a magnetic stir bar was
charged with respective alcohol (5 g, 1.0 equiv) and pyridine (15 mL). Resultant solution was
cooled to 0 °C and then nitrosylsulfuric acid (HO;SONO, 8 equiv.) was added. Subsequently,
entire reaction mixture was stirred for 45 minutes at 0 °C and then quenched with methanol.
Resultant yellow solution was transferred into a separating funnel and then washed three times
with aqueous NaHCOj; solution. The light yellow oily liquid was collected and stored over
K,CO; and then used for the reaction(s). It's crucial to maintain a low temperature range

throughout the procedure since doing otherwise might increase the product's impurity levels.

2.9. Procedure for control experiments

Reaction with 1,4-cyclohexadiene: A radical scavenger such as 1,4-cyclohexadiene (2.0 equiv)
was added to the general procedure described in section 2.1. After 16 h, the crude reaction
mixture was diluted with ethyl acetate, dried using anhydrous Na,SO,, filtered and analyzed by
GCMS. GCMS analysis revealed that the formation of expected product 2a. The 2a was then

isolated by silica-gel column chromatography.

Reaction without TBN: An oven-dried glass vial (5 mL) equipped with a magnetic stir bar was
charged with isobutyronitrile (1a, 3.0 mmol, 1.0 equiv), and water (3.3 mmol, 1.1 equiv.,).
Resultant mixture was stirred open flask at 20 °C for 16 h. Subsequently, the crude reaction
mixture was diluted with ethyl acetate (5 mL), dried using anhydrous Na,SO,, filtered and
analyzed by GCMS. The results of the GCMS analysis showed that there was no product 2a and

that starting precursor 1a was detected.

Reaction with benzamide: An oven-dried vial equipped with a magnetic stir bar was charged
with benzamide (1.0 mmol). To this, DCM (2.0 mL), water (1.1 mmol), and TBN (2.0 mmol)
were added. Resultant, mixture was stirred open flask at 20 °C for 16 h. Afterwards, the crude

reaction mixture was diluted with DCM (5 mL), dried using anhydrous Na,SQO,, filtered and
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analyzed by GCMS. The results of the GCMS analysis showed that there was no product 2a,

however, trace of benzoic acid and the starting precursor benzamide were detected.

Reaction without water: An oven-dried glass vial (5 mL) equipped with a magnetic stir bar was
charged with isobutyronitrile (1a, 3.0 mmol, 1.0 equiv), and TBN (6.0 mmol, 2.0 equiv.,).
Resultant mixture was placed it in the center of a CaCl,-desiccator and stirred at 20 °C for 16 h.
Subsequently, the crude reaction mixture was diluted with ethyl acetate (5 mL), and analyzed by
GCMS. The results of the GCMS analysis showed that there was only trace amount of 2a and

remaining was starting precursor 2a.

Reaction with labeled water (H,'30, contains 97% of '30) instead of regular water (H,0):
Instead of regular water (H,O), the labeled water (3.3 mmol, 1.1 equiv.) was added to the general
procedure described in section 2.1. After 16 h, the crude reaction mixture was diluted with ethyl
acetate, dried using anhydrous Na,SO,, filtered, passed through a silica-gel column
chromatography and concentrated. An expected product as a white solid in 91% yield was
obtained. The GCMS analysis of the solid indicates the 88% incorporation of labeled oxygen
(180).

Reaction with zer-butyl alcohol: An oven-dried glass vial (5 mL) equipped with a magnetic stir
bar was charged with isobutyronitrile (1a, 3.0 mmol, 1.0 equiv), water (3.3 mmol, 1.1 equiv.,)
and tert-butyl alcohol (6.0 mmol, 2.0 equiv.,). Resultant mixture was stirred open flask at 20 °C
for 16 h. Subsequently, the crude reaction mixture was diluted with ethyl acetate (5 mL), dried
using anhydrous Na,SQ,, filtered and analyzed by GCMS. The results of the GCMS analysis

showed that there was no product 2a and that starting precursor 1a was detected.

S7



2.10. Experimental characterization data for products

(@) Me
o L e
e N" e
Me

2a
N-(tert-Butyl)isobutyramide (2a): Synthesized with 16 hours of stirring, in accordance with the

general procedure outlined in section 2.1. White solid (400 mg, 93% yield). Ry (ethyl acetate:n-
hexane, 1:9): 0.3. m.p. 92-93 °C. 'H NMR (400 MHz, CDCl;) 8 5.25 (bs, 1H), 2.20 (hept, J = 6.9
Hz, 1H), 1.33 (s, 9H), 1.11 (d, J = 6.9 Hz, 6H). 13C NMR (100 MHz, CDCl;) 6 176.5, 50.9, 36.5,
29.0, 19.8. Spectra data are consistent with those reported in the literaturel!l.

O MeMe
Ak

HsC

2b
N-(tert-Butyl)acetamide (2b): Synthesized with 16 hours of stirring, in accordance with the
general procedure outlined in section 2.1. White solid (325 mg, 94% yield). R¢ (ethyl acetate:n-
hexane, 1:9): 0.27. m.p. 93-94 °C. 'H NMR (400 MHz, CDCl;) $ 5.48 (bs, 1H), 1,88 (s, 3H),
1.32 (s, 9H). 3C NMR (100 MHz, CDCls) 6 169.7, 51.2, 28.7, 24.5. Spectra data are consistent

with those reported in the literature [1.

)J\ /kMe

DsC” N7 “Me
H
2c
N-(tert-Butyl)trideuteroacetamide (2c¢): Synthesized with 16 hours of stirring, in accordance
with the general procedure outlined in section 2.1. White solid (318 mg, 92% yield). R¢ (ethyl
acetate:n-hexane, 1:9): 0.27. m.p. 94-95 °C. 'TH NMR (400 MHz, CDCl3) 6 5.47 (bs, 1H), 1.32 (s,
9H). BC NMR (100 MHz, CDCl;) 6 169.6, 51.1, 28.7, 25.1-23.9 (m). HRMS (ESI) m/z
calculated for C¢H1D;NO [(M+H)*] 119.1269, found 119.1265.
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o M
e
H
2d

N-(tert-Butyl)-3-phenylpropanamide (2d): Synthesized with 16 hours of stirring, in accordance
with the general procedure outlined in section 2.1. White solid (554 mg, 90% yield). R¢ (ethyl
acetate:n-hexane, 1:9): 0.18. m.p. 88-89 °C. 'H NMR (400 MHz, CDCl;) & 7.29-7.25 (m, 2H),
7.22-7.18 (m, 3H), 5.18 (bs, 1H), 2.93 (t, J = 7.6 Hz, 2H), 2.40 (t, J = 7.6 Hz, 2H), 1.28 (s, 9H).
13C NMR (100 MHz, CDCls) 6 171.3, 141.2, 128.6, 126.2, 51.1, 39.6, 31.9, 28.8. Spectra data

are consistent with those reported in the literature Bl.

(@] M
e
N Me
G)L k
2e

N-(tert-Butyl)cyclopentanecarboxamide (2e): Synthesized with 16 hours of stirring, in
accordance with the general procedure outlined in section 2.1. White solid (462 mg, 91% yield).
Ry (ethyl acetate:n-hexane, 1:9): 0.26. m.p. 100-101 °C. '"H NMR (400 MHz, CDCls) 6 5.23 (bs,
1H), 2.46-2.36 (m, 1H), 1.85-1.78 (m, 2H), 1.76-1.70 (m, 4H), 1.57-1.52 (m, 2H), 1.34 (s, 9H).
I3C NMR (100 MHz, CDCls) 8 175.5, 50.7, 46.6, 30.5, 28.9, 25.8. Spectra data are consistent

M
R, e
O)LN Me
H

2f

with those reported in the literature [41.

N-(tert-Butyl)cyclohexanecarboxamide (2f): Synthesized with 16 hours of stirring, in
accordance with the general procedure outlined in section 2.1. White solid (512 mg, 93% yield).
R (ethyl acetate:n-hexane, 1:9): 0.24. m.p. 156-157 °C. '"H NMR (400 MHz, CDCls) 6 5.24 (bs,
1H), 1.95-1.89 (m, 1H), 1.84-1.70 (m, 4H), 1.62 (d, J = 7.6 Hz, 1H), 1.46-1.34 (m, 2H), 1.31 (s,
9H), 1.26-1.15 (m, 3H). *C NMR (100 MHz, CDCl3) 8 175.7, 50.9, 46.4, 29.8, 29.0, 25.6, 25.5.

Spectra data are consistent with those reported in the literature [31.
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o
X H Me
2g
N-(zert-Butyl)acrylamide (2g): Synthesized with 16 hours of stirring, in accordance with the
general procedure outlined in section 2.1. White solid (290 mg, 76% yield). R¢ (ethyl acetate:n-
hexane, 1:9): 0.25. m.p. 124-125 °C. '"H NMR (400 MHz, CDCl;) 6 6.22 (d, J = 16.8 Hz, 1H),
6.03 (dd, J=16.8, 10.0 Hz, 1H), 5.82 (bs, 1H), 5.55 (d, J=10.0 Hz, 1H), 1.39 (s, 9H). *C NMR
(100 MHz, CDCIl;) o 164.9, 132.2, 125.4, 51.3, 28.7. Spectra data are consistent with those

M MeO )'\/I;Me
G\RLN Me
Me H
2h

reported in the literature 151,

N-(tert-Butyl)pivalamide (2h): Synthesized with 16 hours of stirring, in accordance with the
general procedure outlined in section 2.1. Colorless semi-solid (396 mg, 84% yield). Ry (ethyl
acetate:n-hexane, 1:9): 0.25. 'H NMR (400 MHz, CDCl;) & 5.27 (bs, 1H), 1.34 (s, 9H), 1.22 (s,
9H). 3C NMR (100 MHz, CDCl3) 6 179.4, 51.0, 38.4, 28.8, 27.6. HRMS (ESI) m/z calculated
for CoHpoNO [(M+H)*] 158.1549, found 158.1543.

N~ Me
H
2i

N-(tert-Butyl)-2-phenylacetamide (2i): Synthesized with 24 hours of stirring, in accordance
with the general procedure outlined in section 2.1. White solid (510 mg, 89% yield). R¢ (ethyl
acetate:n-hexane, 1:4): 0.52. m.p. 110-111 °C. 'H NMR (400 MHz, CDCl;) 6 7.37-7.32 (m, 2H),
7.31-7.24 (m, 3H), 5.19 (bs, 1H), 3.46 (s, 2H), 1.27 (s, 9H). *C NMR (100 MHz, CDCl;) 6
170.3, 135.4, 129.2, 128.9, 127.2, 51.2, 44.9, 28.6. Spectra data are consistent with those

reported in the literature 61,

S10



M
Q\)OL e
N~ Me
H

Me
2k

N-(tert-Butyl)-2-(o-tolyl)acetamide (2k): Synthesized with 36 hours of stirring, in accordance
with the general procedure outlined in section 2.1. White solid (406 mg, 66% yield). R¢ (ethyl
acetate:n-hexane, 1:4): 0.48. m.p. 107-109 °C. 'H NMR (400 MHz, CDCl3) & 7.26-7.14 (m, 4H),
5.07 (bs, 1H), 3.49 (s, 2H), 2.28 (s, 3H), 1.26 (s, 9H). *C NMR (100 MHz, CDCl;) & 169.9,
137.2, 134.0, 130.7, 130.3, 127.5, 126.7, 51.1, 43.2, 28.6, 19.3. Spectra data are consistent with

those reported in the literature B,

N-(tert-Butyl)-2-phenylpropanamide (21): Synthesized with 24 hours of stirring, in accordance
with the general procedure outlined in section 2.1. White solid (524 mg, 85% yield). R¢ (ethyl
acetate:n-hexane, 1:4): 0.47. m.p. 103-104 °C. 'H NMR (400 MHz, CDCl;) & 7.38-7.27 (m, 5H),
5.19 (bs, 1H), 3.52-3.48 (m, 1H), 1.49 (d, J = 6.2 Hz, 3H), 1.27 (s, 9H). 3C NMR (100 MHz,
CDCl) 6 173.7, 142.1, 128.9, 127.6, 127.2, 51.1, 47.8, 28.7, 18.8. Spectra data are consistent

o M

e

©)LN Me
H

2n

with those reported in the literature [41,

N-(tert-Butyl)benzamide(2n): Synthesized with 24 hours of stirring, in accordance with the
general procedure outlined in section 2.1. White solid (462 mg, 87% yield). R¢ (ethyl acetate:n-
hexane, 1:4): 0.38. m.p. 135-136 °C. '"H NMR (400 MHz, CDCl;) & 7.74-7.70 (m, 2H), 7.48-7.44
(m, 1H), 7.42-7.38 (m, 2H), 5.98 (bs, 1H), 1.47 (s, 9H). 3C NMR (100 MHz, CDCl;) § 166.9,
136.0, 131.0, 128.5, 126.6, 51.6, 28.8. Spectra data are consistent with those reported in the

literature [21.
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H
Me
20
N-(tert-Butyl)-4-methylbenzamide (20): Synthesized with 24 hours of stirring, in accordance
with the general procedure outlined in section 2.2. White solid (516 mg, 90% yield). R¢ (ethyl
acetate:n-hexane, 1:4): 0.36. m.p. 113-114 °C. 'H NMR (400 MHz, CDCls) 6 7.62 (d, J = 8.0 Hz,
2H), 7.21 (d, J = 8.0 Hz, 2H), 5.91 (bs, 1H), 2.38 (s, 3H), 1.47 (s, 9H). 13C NMR (100 MHz,
CDCl;) 6 166.9, 141.3, 133.1, 129.2, 126.7, 51.5, 28.9, 21.4. Spectra data are consistent with

those reported in the literature 1.

M O M
©)LN Me
H
2p

N-(tert-Butyl)-2-methylbenzamide (2p): Synthesized with 36 hours of stirring, in accordance
with the general procedure outlined in section 2.1. White solid (275 mg, 48% yield). Ry (ethyl
acetate:n-hexane, 1:4): 0.37. m.p. 78-79 °C. 'H NMR (400 MHz, CDCl;) & 7.34-7.26 (m, 2H),
7.21-7.15 (m, 2H), 5.61 (bs, 1H), 2.43 (s, 3H), 1.47 (s, 9H). 13C NMR (100 MHz, CDCl3) &
169.7, 137.9, 135.4, 130.7, 129.3, 126.4, 125.5, 51.7, 28.8, 19.6. Spectra data are consistent with

those reported in the literature 1.

O Me

)<Me

H Me
OCH;

2q
N-(tert-Butyl)-3-methoxybenzamide (2q): Synthesized with 24 hours of stirring, in accordance
with the general procedure outlined in section 2.2. White solid (528 mg, 85% yield). R¢ (ethyl
acetate:n-hexane, 1:4): 0.29. m.p. 102-103 °C. 'H NMR (400 MHz, CDCl;) & 7.35-7.21 (m, 3H),
7.02-6.99 (m, 1H), 5.95 (bs, 1H), 3.84 (s, 3H), 1.47 (s, 9H). 13C NMR (100 MHz, CDCl3) 6
166.8, 159.9, 137.5, 129.6, 118.5, 117.5, 112.4, 55.6, 51.6, 28.9. Spectra data are consistent with

those reported in the literature (11,
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M
I, e
N Me
jon
H;CO
2r

N-(tert-Butyl)-4-methoxybenzamide (2r): Synthesized with 24 hours of stirring, in accordance
with the general procedure outlined in section 2.2. White solid (565 mg, 91% yield). R¢ (ethyl
acetate:n-hexane, 1:4): 0.27. m.p. 117-118 °C. 'H NMR (400 MHz, CDCl3) 6 7.69 (d, J = 8.4 Hz,
2H), 6.89 (d, J = 8.4 Hz, 2H), 5.88 (bs, 1H), 3.83 (s, 3H), 1.47 (s, 9H). 13C NMR (100 MHz,
CDCly) 6 166.5, 161.9, 128.3, 128.2, 113.6, 55.3, 51.4, 28.9. Spectra data are consistent with

those reported in the literature [41.

O M
e
/©)LN Me
H
CeHsH,CO

2s
4-(Benzyloxy)-N-(tert-butyl)benzamide (2s): Synthesized with 24 hours of stirring, in

accordance with the general procedure outlined in section 2.2. Pale yellow solid (748 mg, 88%
yield). Ry (ethyl acetate:n-hexane, 1:4): 0.18. m.p. 108-109 °C. 'H NMR (400 MHz, CDCl;)
7.70-7.66 (m, 2H), 7.46-7.31 (m, 5H), 6.99-6.89 (m, 2H), 5.89 (bs, 1H), 5.15 (s, 2H), 1.45 (m,
9H). 3C NMR (100 MHz, CDCl3) 8 166.7, 161.0, 136.4, 128.7, 128.5, 128.4, 128.2, 127.5,
114.5,70.0, 51.5, 29.0. Spectra data are consistent with those reported in the literature 1],

(@] Mel\/le
O N)<Me
{ H
o)
2t

N-(tert-Butyl)benzo[d][1,3]dioxole-5-carboxamide (2t): Synthesized with 24 hours of stirring,
in accordance with the general procedure outlined in section 2.2. Pale yellow solid (610 mg, 92%
yield). Ry (ethyl acetate:n-hexane, 1:4): 0.17. m.p. 106-107 °C. 'H NMR (400 MHz, CDCl;) &
7.26-7.21 (m, 2H), 6.81-6.76 (m, 1H), 6.01 (s, 2H), 5.84 (bs, 1H), 1.45 (s, 9H). 3C NMR (100
MHz, CDCls) & 166.3, 149.9, 147.9, 130.3, 121.2, 107.8, 107.5, 101.6, 51.6, 28.9. Spectra data

are consistent with those reported in the literature [71.
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HaCO Me

HaCO gy
N-(tert-Butyl)-3,5-dimethoxybenzamide (2u): Synthesized with 24 hours of stirring, in
accordance with the general procedure outlined in section 2.2. Pale yellow solid (633 mg, 89%
yield). Ry (ethyl acetate:n-hexane, 1:4): 0.18. m.p. 112-113 °C. 'H NMR (400 MHz, CDCl;)
6.82 (d, J = 2.1 Hz, 2H), 6.53 (t, J = 2.1 Hz, 1H), 5.93 (bs, 1H), 3.79 (s, 6H), 1.44 (s, 9H). 13C
NMR (100 MHz, CDCl5) & 166.8, 160.9, 138.2, 104.7, 103.2, 55.6, 51.6, 28.9. Spectra data are

consistent with those reported in the literature 131,

0 )M<6Me
<\Cj)1\ H Me

2x
N-(tert-Butyl)furan-2-carboxamide (2x): Synthesized with 24 hours of stirring, in accordance
with the general procedure outlined in section 2.1. White solid (421 mg, 84% yield). Ry (ethyl
acetate:n-hexane, 1:4): 0.34. m.p. 98-99 °C. 'H NMR (400 MHz, CDCl;) & 7.38-7.37 (m, 1H),
7.04 (d, J = 3.4 Hz, 1H), 6.48-6.46 (m, 1H), 5.98 (bs, 1H), 1.45 (s, 9H). *C NMR (100 MHz,
CDCl;) 6 157.9, 148.7, 143.2, 113.4, 112.1, 51.4, 28.9. Spectra data are consistent with those
reported in the literature 1.

0] MeMe
S N)<Me
\ ] H
2y
N-(tert-Butyl)thiophene-2-carboxamide (2y): Synthesized with 24 hours of stirring, in

accordance with the general procedure outlined in section 2.1. Pale yellow solid (494 mg, 90%
yield). Ry (ethyl acetate:n-hexane, 1:4): 0.33. m.p. 142-144 °C. 'H NMR (400 MHz, CDCl;) &
7.43-7.41 (m, 2H), 7.05-7.03 (m, 1H), 5.86 (bs, 1H), 1.46 (s, 9H). 13C NMR (100 MHz, CDCl3)
0 161.4, 140.5, 129.4, 127.5, 127.4, 52.0, 28.9. Spectra data are consistent with those reported in

the literature [7].
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N-(tert-Butyl)-2,2-diphenylpropanamide (2za): Synthesized with 36 hours of stirring in
accordance with the general procedure outlined in section 2.2. White solid (481 mg, 57% yield).
Rt (ethyl acetate:n-hexane, 1:4): 0.24. m.p. 78-79 °C. 'H NMR (400 MHz, CDCl;) & 7.41-7.34
(m, 4H), 7.33-7.26 (m, 2H), 7.25-7.20 (m, 4H), 5.46 (bs, 1H), 2.03 (s, 3H), 1.46 (s, 9H). 13C
NMR (100 MHz, CDCls) 6 174.9, 145.2, 128.6, 128.2, 127.1, 57.0, 51.9, 28.9, 27.2. HRMS
(ESI) m/z calculated for C,9H,4sNO [(M+H)*] 282.1852, found 282.1861.
Me
O 7\ HN+Me
N N Me
Me 7 )

2zb
4-(4-Acetylpiperazin-1-yl)-N-(tert-butyl)benzamide (2zb): Synthesized with 24 hours of

stirring, in accordance with the general procedure outlined in section 2.2. Pale yellow semi-solid
(737 mg, 81% vyield). R (ethyl acetate:n-hexane, 1:4): 0.13. 'H NMR (400 MHz,
CDCl3+DMSO-dg) 6 7.78 (d, J = 8.6 Hz, 2H), 6.97 (d, J = 8.6 Hz, 2H), 5.84 (bs, 1H), 3.59-3.55
(m, 4H), 3.38-3.33 (m, 4H), 2.04 (s, 3H), 1.45 (s, 9H). 3C NMR (100 MHz, CDCl;+DMSO-ds)
o 168.4, 166.3, 150.9, 129.4, 128.5, 113.8, 57.3, 51.6, 46.7, 28.8, 21.2. HRMS (ESI) m/z
calculated for C17H»N;0, [(M+H)*] 304.2028, found 304.2031.

O

2zc
N-(1-Methylcyclohexyl)benzamide (2zc): Synthesized with 24 hours of stirring, in accordance

with the general procedure outlined in section 2.1. Colorless oil (554 mg, 85% yield). R¢ (ethyl
acetate:n-hexane, 1:4): 0.26. '"H NMR (400 MHz, CDCl3) 6 7.69-7.66 (m, 2H), 7.43-7.34 (m,
3H), 5.85 (bs, 1H), 2.15-1.84 (m, 2H), 1.60-1.16 (m, 11H). 3C NMR (100 MHz, CDCl;) 6
166.6, 136.1, 131.0, 128.4, 126.7, 53.3, 36.7, 26.1, 25.5, 22.0. HRMS (ESI) m/z calculated for
C14H5oNO [(M+H)*] 218.1547, found 218.1551.
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N-((3s,5s,7s)-Adamantan-1-yl)benzamide (2zd): Synthesized with 24 hours of stirring, in
accordance with the general procedure outlined in section 2.1. White solid (551 mg, 72% yield).
Rt (ethyl acetate:n-hexane, 1:4): 0.39. m.p. 126-127 °C. 'H NMR (400 MHz, CDCls) 6 7.67 (d, J
=7.4 Hz, 2H), 7.41 (t,J = 7.2 Hz, 1H), 7.35 (t, J = 7.4 Hz, 2H), 5.87 (bs, 1H), 2.08 (s, 9H), 1.68
(s, 6H). 3C NMR (100 MHz, CDCl3) & 166.6, 136.0, 130.9, 128.4, 126.7, 52.3, 41.6, 36.3, 29.5.

Spectra data are consistent with those reported in the literature [81.

NN
CH3 Me
HC Me Me
=z
O~ °N
H
2ze

N-(tert-Butyl)-4a,6a-dimethyl-2-oxo0-2,4a,4b,5,6,6a,7,8,9,92,9b,10,11,11a-tetradecahydro-
1H-indeno|5,4-f|quinoline-7-carboxamide (2ze): Synthesized with 36 hours of stirring, in
accordance with the general procedure outlined in section 2.2. Colorless oil (882 mg, 84% yield).
Rt (ethyl acetate:n-hexane, 1:4): 0.14. 'H NMR (400 MHz, CDCls) & 6.81 (d, J = 9.8 Hz, 1H),
5.82 (d, J =9.8, 1H), 5.43 (bs, 1H), 5.09 (bs, 1H), 3.41-3.25 (m, 1H), 2.28-2.12 (m, 1H), 2.09-
1.96 (m, 2H), 1.84-1.68 (m, 4H), 1.63-1.58 (m, 2H), 1.54-1.42 (m, 2H), 1.38 (s, 9H), 1.32-1.23
(m, 2H), 1.20-1.03 (m, 3H), 1.00 (s, 3H), 0.72 (s, 3H). 3C NMR (100 MHz, CDCl;) 8 171.6,
166.4, 150.8, 123.1, 59.7, 57.6, 55.7, 51.1, 47.6, 44.0, 39.5, 38.5, 35.4, 29.5, 29.1, 26.1, 24.3,
23.4,21.3, 13.3, 12.0. Spectra data are consistent with those reported in the literature [°1.
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N-(4-Hydroxy-2-methylbutan-2-yl)benzamide (2zf): Synthesized with 24 hours of stirring, in
accordance with the general procedure outlined in section 2.1. Colorless oil (503 mg, 81% yield).
Rt (ethyl acetate:n-hexane, 1:4): 0.27. 'H NMR (400 MHz, CDCls) 8 7.74-7.72 (m, 2H), 7.52-
7.48 (m, 1H), 7.43-7.40 (m, 2H), 5.79 (bs, 1H), 4.46 (t, J = 5.2 Hz, 2H), 2.11 (t, J = 5.2 Hz, 2H),
1.62 (s, 6H). 3C NMR (100 MHz, CDCl;) 6 153.0, 136.4, 132.7, 128.6, 128.4, 64.4, 58.0, 38.1,

27.6. Spectra data are consistent with those reported in the literature [19],

H CHs
N CHs
O
H3C CH3 CH3
229 OH

N-(6-(3-Hydroxy-10,13-dimethyl-2,3.,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-

cyclopenta[a]phenanthren-17-yl)-2-methylheptan-2-yl)benzamide (2zg): Synthesized with 24
hours of stirring, in accordance with the general procedure outlined in section 2.1. White solid
(956 mg, 63% yield). R (ethyl acetate:n-hexane, 1:4): 0.11. m.p. 102-103 °C. '"H NMR (400
MHz, CDCls) & 7.69-7.66 (m, 2H), 7.42-7.39 (m, 1H), 7.38-7.34 (m, 2H), 5.87 (bs, 1H), 5.37 (d,
J =5.0 Hz, 1H), 3.66-3.64 (m, 1H), 3.24-3.22 (m, 1H), 2.45-2.42 (m, 1H), 2.27-2.24 (m, 1H),
2.06-2.04 (m, 1H), 1.99-1.96 (m, 2H), 1.88-1.84 (m, 2H), 1.65-1.61 (m, 2H), 1.59-1.23 (m, 13H),
1.18 (s, 6H), 1.14-1.10 (m, 2H), 1.08-1.02 (m, 5H), 0.98-0.94 (m, 4H), 0.73 (s, 3H). 3C NMR
(100 MHz, CDCl;) 6 166.5, 141.9, 136.1, 130.9, 128.4, 126.6, 122.5, 71.4, 58.2, 57.5, 51.6, 45.1,
43.4, 41.1, 394, 38.5, 37.8, 37.6, 37.0, 33.2, 33.0, 30.6, 29.2, 29.1, 29.0, 25.2, 22.1, 21.8, 19.7,
19.1, 12.2. HRMS (ESI) m/z calculated for C34Hs,NO, [(M+H)*] 506.3999, found 506.4014.
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N-((3s,5s,7s)-Adamantan-1-yl)-2-(2-(dimethylamino)ethoxy)acetamide (2zh): Synthesized
with 24 hours of stirring, in accordance with the general procedure outlined in section 2.1. Due
to the limited stability, compound was precipitated as its hydrochloric acid. White solid (513 mg,
54% yield). m.p. 140-141 °C. '"H NMR (400 MHz, DMSO-d¢) 6 7.27 (s, 1H), 3.82 (t, J = 5.0 Hz,
2H), 3.32 (s, 2H), 3.21 (t, J = 5.0 Hz, 2H), 2.73 (s, 6H), 1.97-1.93 (m, 9H), 1.57 (s, 6H). 13C
NMR (100 MHz, DMSO-dy) & 168.6, 70.5, 65.1, 55.9, 51.5, 42.8, 41.6, 36.5, 29.4. Spectra data

are consistent with those reported in the literature [11].

H Me
ol Me
2zi

N-(2-Methyl-4-phenylbutan-2-yl)benzamide (2zi): Synthesized with 24 hours of stirring, in
accordance with the general procedure outlined in section 2.1. Colorless semi-solid (714 mg,
89% yield). Ry (ethyl acetate:n-hexane, 1:4): 0.41. '"H NMR (400 MHz, CDCl3) 8 7.69-7.64 (m,
2H), 7.50-7.46 (m, 1H), 7.45-7.35 (m, 2H), 7.29-7.24 (m, 2H), 7.21-7.12 (m, 3H), 5.87 (bs, 1H),
2.67 (t, J = 5.0 Hz, 2H), 2.19 (t, J = 5.0 Hz, 2H), 1.52 (s, 6H). *C NMR (100 MHz, CDCI;) &
166.8, 142.1, 135.2, 131.0, 128.6, 128.4, 128.1, 126.7, 125.8, 54.3, 46.5, 30.8, 27.3. Spectra data

are consistent with those reported in the literature ['2],
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Figure S1. '"H NMR spectroscopic monitoring (0-24 h) of conversion of 1a into 2a in CD,Cl,
solution. Notice that new peaks (correspond to isopropyl unit of 2a) gradually appeared at 1.1
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Figure S18. 'H (top) and 3C (bottom) spectra of 2s in CDCl;.
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Figure S19. 'H (top) and 3C (bottom) spectra of 2t in CDCls.
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Figure S20. 'H (top) and 3C (bottom) spectra of 2u in CDCl;.
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Figure S21. 'H (top) and 3C (bottom) spectra of 2x in CDCl;.

5S40



2 L
W]
&) Me
Me
S ,J<
N Me
\ | H
2y
.. el
g 1 =T 2
.0 9.5 9.0 8.5 8.0 7.5 Z0 6.5 6.0 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
[ | RN [
O Me
Me
s o
N Me
\ ] H
2y
i} 120 180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10
f1 (ppm)

Figure S22. 'H (top) and 3C (bottom) spectra of 2y in CDCl;.

541




TESRBERABHEREASAEERER3RR0AE8 ¢ g EXS
hhhhhhh TR R L S = 37
2za
o Me
o N\QME
Me e
2za
A i\
iaF 2 S 2
T T T T T T T T T T T T T T T T T T T
0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.0 35 3.0 25 2.0 15 1.0 0.5
f1 (ppm)
2 & 2 3
= g B =
] [ 2za
B Me
DN e
e T
2za
T T T T T T T T T T T T T T T T T
0 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Figure S23. 'H (top) and 3C (bottom) spectra of 2za in CDCls;.
S42




5.840

2.044
—1.543
—1.452

2zb
Me
o/ HN—Ehe
»—N I e
med 0
2zb
1
1
J. l A j Ju
o a o T T T
2 = 2 s = = =
0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 50 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5
f1 (ppm)
3 ] G = e 55 # g 3
N ¥ N P71 | 22b
Me
0. HN—EMe
)‘»—N i e
md M~ O
2zb
i} 170 160 150 140 130 120 110 100 ag 80 70 60 50 40 30 20 10
f1 (ppm)

Figure S24. 'H (top) and 3C (bottom) spectra of 2zb in CDCls.
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Figure S26. 'H (top) and *C (bottom) spectra of 2zd in CDCls.
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Figure S27. 'H (top) and '*C (bottom) spectra of 2ze in CDCl;.
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Figure S28. 'H (top) and 3C (bottom) spectra of 2zf in CDCl;.

S47




68
68
67,
B
A
gl
391
38!
37
36!
36
35
39
26
—5 868
—5.369

e | A

CHsz
f CHy
= HaC CH3 CHs
2z9 I
[y P A A M .
LA 3 P I I T RIrr sk arr T
U] 7.5 7.0 6.5 6.0 55 5.0 40 35 30 25 20 1.5 10 05
f1 (ppm)
H g = 228 3 2
E - Re 2 3 220
| I U2 ]

CHz
CHs

a3

HsC CHy CHs

229

N i

0 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

Figure S29. 'H (top) and 3C (bottom) spectra of 2zg in CDCls;.
S48



2zi
| A L ,
5 ‘7‘?‘1*‘?* = i *T e
833538 = 3 g -1
i i ~ ~ -
0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5 5.0 4.0 3.5 3.0 25 2.0 15 1.0 0.5
f1 (ppm)
= = oZ8 & % & i
= g e 3 o o i
il T R T 1 71
2z
H Me
N
he
s}
2zi
(!
ul
] 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10
f1 (ppm)

Figure S30. 'H (top) and 3C (bottom) spectra of 2zi in CDCls.
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