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1. General Information

Unless otherwise noted, all reactions were carried out under a nitrogen atmosphere. All reagents were
from commercial sources, all solvents are extra dry solvents and used as received without further
purification. Column chromatography was performed on silica gel (200-300 meshes) using petroleum
ether (b.p. 60-90 °C) and ethylacetate as the eluents. 'H and **C NMR spectra were taken on 400 MHz
instruments and spectral data were reported in ppm relative to tetramethylsilane (TMS) as the intemal
standard and CDCls; or DMSO-Ds as solvent. All coupling constants (J) are reported in Hz with the
followingabbreviations: s = singlet, d =doublet, dd = double doublet, ddd = double doublet of doublets,
t = triplet, dt =double triplet, q =quartet, m =multiplet, br =broad. Gas (GC) analyses were performed
on a Shimadzu GC-2014C chromatograph equipped with FID detector. Mass spectra (MS) were
measured on spectrometer by direct inletat 70 eV.
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2. General Procedure

Rh; (CO)4Cl, (2 mol%)
DPPP (6 mol%)
Nal (30 mol%)

0 WCOg (2 equiv.) o
3 © + RNO; ° )k R
0~ "o NazPOy, (1.5 equiv.) H
H,0 (2 equiv.)
1 120°C, 24 h 2

Rh,(C0O)4Cl, (2 mol%, 3.9 mg), DPPP (6 moBs, 12.4 mg), Nal (30 mol%, 22.5 mg), W(CO)s (1 mmol,
3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which was then
placed under vacuum and refilled with nitrogen forthree times. Nitrobenzenes (0.5 mmol), H.O
(1 mmol, 18.0 mg), and DMC (1.5 mL) were added into the tube via a syringe. The tube was sealed,
and the mixture was stirred at 120 °C for 24 h. After the reaction was completed, the crude mixture
was filtered and concentrated under vacuum. The crude product was purified by column
chromatography (PE/EA=1/1) onsilica gel to afford the desired acetamide products.

3. Synthesis of 1it, 1w?, 41and 63

0,
\..Cl NO, NO,
HO CH,Cly, 1t TsO

1i

An oven-dried round-bottom flask was charged under air with 4-methylbenzenesulfonyl chloride (12
mmol, 2.28 g), DCM (40 mL), 4-nitrophenol (10 mmol, 1.39 g), and triethylamine (15 mmol, 1.52 g)
was stirred at 0 °C until completion (monitored by TLC). The reaction mixture was then diluted with
40 mL of H,Oand extracted three times with 25 mL of DCM. The combined organic phases were dried
over magnesium sulfate, filtered through short celite pad, and concentrated under reduced pressure.
Purification by columnchromatography (PE/EA=10/1) afforded 1i as a white solid (2.34 g, 80%).

A mixture of indole 6 mmol, 0.59 g), 1- fluoro-2-nitrobenzene (5 mmol, 0.71 g) and NaOH (6 mmol,
0.20 g) in DMSO (5 mL) was stirred vigorously for2 h at room temperature. After cooling, the reaction
mixture was poured into water (30 mL) and extracted with EtOAc three times (3 x 30 mL). The
combined organic layers were dried with Na»SO4and concentrated under reduced pressure. Purification
by columnchromatography (PE/DCM=5/1) afforded 1wasa light yellowsolid (1.07 g, 90%).
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O2N EtsN

B

OH CH,Cly, 0 °C

4,70%

D-10-Camphorsulfonyl chloride
An oven-dried round-bottom flask was charged under air with D-10-Camphorsulfonyl chloride (12
mmol, 3.00 g), DCM (40 mL), 4-nitrophenol (10 mmol, 1.39 g), and triethylamine (15 mmol, 1.52 g)
was stirred at 0 °C until completion (monitored by TLC). The reaction mixture was then diluted with
40 mL of H20 and extracted three times with 25 mL of DCM. The combined organic phases were dried
over magnesium sulfate, filtered through short celite pad, and concentrated under reduced pressure.
Purificationby columnchromatography (PE/EA=10/1)afforded 4 asawhite solid (2.47 g, 70%).

NO,

EtsN HN" g
CH,Clp, 0 °C - rt

dehydroabietylamine 6, 60%

An oven-dried round-bottom flask was charged under air with dehydroabietylamine (10 mmol, 2.85 g),
DCM (40 mL), and triethylamine (12 mmol, 1.21 g), 4-nitrobenzoyl chloride (11 mmol, 2.04 g) was
add in slowly and stirred at 0 °C, then stir the reaction mixture at room temperature until completion
(monitored by TLC). The reaction mixture was then diluted with 40 mL of H.O and extracted three
times with 25 mL of DCM. The combined organic phases were dried over magnesium sulfate, filtered
through short celite pad, and concentrated under reduced pressure. Purification by column

chromatography (PE/EA=10/1to 5/1) afforded 6 asa light yellow solid (2.60 g, 60%).
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4. Mechanistic Studies

o] NO, standard conditions /©/
@ QN L /© : - Py
H

o) i) TEMPO (2 equiv.): 0%
ii) 1,1-DPE (2 equiv.): 73%
1.5 mL 1b, 0.5 mmol iii) BHT (2/5 equiv.): 73%/72% 2b

standard conditions

NO X (@]
| 2
() > . /@/ without Nal *N/Q/

CH,CN (1.5 mL)

H
0.5 mmol 1b, 0.5 mmol 2b, 31%
© (OH /@/NOZ standard conditions iN/©/
H
1.5mL 1b, 0.5 mmol 2b, 0%
©/ /©/N02 standard conditions )k /©/
1.5mL 1b, 0.5 mmol 2b, 0%
o R standard conditions /@
© Q o+ @f )k
O” O
1.5mL 1',0.5 mmol
Ph-NO (1a") 34%
Ph-NHOH (1b") 32%
1/2 Ph-N=N-Ph (1c") 53%
1/2 Ph-NH-NH-Ph (1d") 45%
Ph-NH, (1e") 33%

(@)

i) TEMPO (1 mol, 156.1 mg), Rh2(CO)4Cl. (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal (30
mol%, 22.5 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1b (0.5 mmol, 685 mg), H.0 (1 mmol, 18.0 mg), and DMC (15 mL) were added into the tube
via syringe. The tube was sealed and the mixture was stirred at 120 °C for 24 h. After the reaction was
completed, 2b was not observed. (Yields determined by GC analysis using hexadecane as an intemal
standard).

ii) 1,1-DPE (1 mol, 180.1 mg), Rh,(CO).Cl, (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal (30
mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPOs (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1b (0.5 mmol, 685 mg), H20 (1 mmol, 18.0 mg), and DMC (15 mL) were added into the tube
via syringe. The tube was sealed and the mixture was stirred at 120 °C for 24 h.After the reaction was
completed, the product 2b was observed in 73% yield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

iii) (1) BHT (1 mol, 220.2 mg), Rh2(CO).Cl> (2 mobs, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal (30
mol%, 22.5 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1b (0.5 mmol, 685 mg), H20 (1 mmol, 18.0 mg), and DMC (15 mL) were added into the tube
via syringe. The tube was sealed and the mixture was stirred at 120 °C for 24 h. After the reaction was
completed, the product 2b was observed in 73% yield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

iii) (2) BHT (25 mol, 551.5 mg), Rh2(CO)«Clz (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal (30
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mol%, 225 mg), W(CO)s (1 mmol, 351.9 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1b (0.5 mmol, 685 mg), H20 (1 mmol, 18.0 mg), and DMC (15 mL) were added into the tube
via syringe. The tube was sealed and the mixture was stirred at 120 °C for 24 h. After the reaction was
completed, the product 2b was observed in 72% yield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

(b) Rhz(CO).LCL (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), W(CO)s (1 mmol, 351.9 mg), NasPOx4
(0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which was then placed under
vacuum and refilled with nitrogen for three times. 1b (0.5 mmol, 685 mg), Mel (0.5 mmol, 71.0 mg),
H20 (1 mmol, 18.0 mg), and CH:CN (1.5 mL) were added into the tube via syringe. The tube was
sealed and the mixture was stirred at 120 °C for 24 h. After the reaction was completed, the product 2b
was observed in 31% vyield. (Yields determined by GC analysis using hexadecane as an intemal
standard).

(c) Rhy(CO).Cl, (2 mol%, 39 mg), DPPP (6 mol%, 124 mg), Nal (30 mol%, 225 mg), W(CO)s (1
mmol, 351.9 mg), NasPO, (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which
was then placed under vacuum and refilled with nitrogen for three times. 1b (0.5 mmol, 68.5 mg), H.0
(1 mmol, 18.0 mg), and CH3OH (1.5 mL) were added into the tube via syringe. The tube was sealed
and the mixture was stirred at 120 °C for 24 h. After the reaction was completed, the product 2b was
not observed. (Yields determined by GC analysis using hexadecaneasan internal standard).

(d) Rh2(C0O)LCl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal (30 mol%, 225 mg), W(CO)s (1
mmol, 351.9 mg), NasPO. (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which
was then placed under vacuum and refilled with nitrogen for three times. 1b (0.5 mmol, 685 mg), H.O
(L mmol, 18.0 mg),and anisole (1.5 mL) were added into the tube via syringe. The tube was sealed and
the mixture was stirred at 120 °C for 24 h. After the reaction was completed, the product 2b was not
observed. (Yields determined by GC analysis using hexadecane as an internal standard).

)

(1) Rh2(CO)4Cl, (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal (30 mol%, 225 mg), W(CO)s (1
mmol, 351.9 mg), NasPO. (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which
was then placed under vacuum and refilled with nitrogen for three times. 1a* (0.5 mmol, 535 mg), H.O
(1 mmol, 18.0 mg),and DMC (1.5 mL) were added into the tube via syringe. After the reaction was
completed, the product 2a was observed in 34% yield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

(2) Rhz(CO).Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal (30 mol%, 225 mg), W(CO)s (1
mmol, 351.9 mg), NasPO. (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which
was then placed under vacuum and refilled with nitrogen for three times. 1b* (0.5 mmol, 545 mg), H.0
(1 mmol, 18.0 mg),and DMC (1.5 mL) were added into the tube via syringe. After the reaction was
completed, the product 2a was observed in 32% yield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

(3) Rh2(CO).Cl (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal (30 mol%, 225 mg), W(CO)s (1
mmol, 351.9 mg), NasPO, (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which
was then placed undervacuum and refilled with nitrogen for three times. 1c* (0.5 mmol, 91.0 mg), H.O
(1 mmol, 18.0 mg),and DMC (1.5 mL) were added into the tube via syringe. After the reaction was
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completed, the product 2a was observed in 53% vyield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

(4) Rhz(CO)Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal (30 mol%, 225 mg), W(CO)s (1
mmol, 351.9 mg), NasPO, (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which
was then placed under vacuum and refilled with nitrogen for three times. 1d' (0.5 mmol, 92.1 mg), H.0
(1 mmol, 18.0 mg),and DMC (1.5 mL) were added into the tube via syringe. After the reaction was
completed, the product 2a was observed in 45% vyield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

(5) Rh2(CO).Cl (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal (30 mol%, 225 mg), W(CO)s (1
mmol, 351.9 mg), NasPO, (0.75 mmol, 123.0 mg) were added to an oven-dried tube (15 mL), which
was then placed undervacuum and refilled with nitrogen for three times. 1e* (0.5 mmol, 465 mg), H.O
(1 mmol, 18.0 mg),and DMC (1.5 mL) were added into the tube via syringe. After the reaction was
completed, the product 2a was observed in 33% yield. (Yields determined by GC analysis using
hexadecaneasan internal standard).

5.1 Characterization of 1i, 1w, 4 and 6

1-methyl-4-((4-nitrophenyl)sulfonyl)benzene (1i)!

!H NMR (400 MHz, CDCl3) 6 8.13 (d,J =9.1Hz,2H), 768 (d, J=8.3 Hz, 2H), 7.32 (d, J = 8.2 Hz,
2H),7.15(d,J=9.1Hz,2H),2.41 (s, 3H).

13C NMR (101 MHz,CDCl3) 6 153.6,146.1,145.9,131.3,129.9,128.2,125.2,123.0,21.5.
M.p.93.4-95.2°C

12-nitrophenyl)-1H-indole (1w)?

IH NMR (400 MHz, CDCl3) 5 7.82 (d, J =8.1 Hz, 1H), 764 — 756 (m, 1H), 7.44 (t, J = 7.7 Hz, 1H),
7.35-7.23(m, 2H),7.15—-7.01 (m, 4H),6.63(d, J = 3.1 Hz, 1H).

13C NMR (101 MHz, CDCls) 6 145.7,136 3, 1336, 132.2, 1293, 128.7,128.1, 1278, 125.1, 1226,
121.0,120.6,109.2,104.6.

M.p.59.6 —61.5°C
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4-nitrophenyl ((1S,4R)-7,7-dimethyl-2-oxobicyclo[2.2.1]heptan-1-yl)methanesulfonate (4)*

'H NMR (400 MHz, CDCl3) 68.29 (d, J =8.7Hz, 2H),7.50 (d, J =8.7 Hz,2H),3.86 (d, J = 15.0 Hz,
1H), 329 (d, J =150 Hz, 1H), 255 -2.38 (m, 2H), 222 - 195 (m, 3H),1.82 - 1.73 (m, 1H), 158 —
1.43(m,1H),1.14 (s,3H),0.91 (s, 3H).

13C NMR (101 MHz, CDCls) 6 213.6, 1533, 145.9, 1254, 122.6,57.9,484,479, 42.6,42.2,26 6,
25.0,19.5,19.4.

HRMS (ESI): [M+Na]* calcd. for C1sH1sNNaOS*, 376.0825; found, 376.0836.

M.p.103.6-105.4°C

NO,

N-(((1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-1-yl)methyl)-
4-nitrobenzamide (6)°

'H NMR (400 MHz, CDCl53) 6 8.23 (d,J=8.8Hz,2H),7.88 (d, J =8.8 Hz, 2H), 7.17 (d, J = 8.2 Hz,
1H),7.01 - 698 (m, 1H), 6.89 (s, 1H), 6.33 (t, J =6.1 Hz, 1H), 3.47 (dd, J =13.7, 6 5 Hz, 1H), 3.32
(dd,J=13.7,65 Hz, 1H), 3.01 —2.89 (m, 1H), 2.87 — 2.76 (m, 2H), 2.31 (d, J=12.8 Hz, 1H), 201 —
1.90 (m, 1H), 184 —1.74 (m,2H), 1.73—- 165 (m, 1H), 1.56 — 1.45 (m, 2H), 142 - 133 (m, 2H), 1.25
—1.19(m,9H),1.02 (s, 3H).

13C NMR (101 MHz, CDCls) 8 165.7, 1494, 1468, 145.7, 1403, 134.5, 1280, 1269, 124.1, 1239,
123.7,50.5,45.7,38.2,37.7,37.5,36.4,33.3,30.3,25.4,23.9,23.9,19.0,18.8,18.5.

HRMS (ESI): [M+H]* calcd. for C27H3sN205%, 435.2642; found, 435.2648.

M.p.101.8-1036°C

5.2 Characterization of Products

N
o
N-phenylacetamide (2a)*
General Procedure was followed with Rh2(CO).Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. nitrobenzene (0.5 mmol, 61.5 mg), H>O (1 mmol, 18.0 mg), and DMC (15 mL) were added into
the tube via syringe. Upon completion the mixture was concentrated and purified via flash column
chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product 2a asa light yellow soild
(64.8 mg, 96%).
'H NMR (400 MHz, CDCls) 8 8.23 (s, 1H), 751 (d,J=7.7Hz, 2H), 7.27 (t,J = 7.8 Hz, 2H), 7.08 (t,
J=7.4Hz,1H),2.12 (s, 3H).
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BC NMR (101 MHz,CDCls) 6 169.0,138.0,128.8,124.2,120.1,24.3.
M.p.113.4-1152°C

H

i

PO

N-(p-tolyl)acetamide (2b)*

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-methyl-4-nitrobenzene (0.5 mmol, 685 mg), H20 (1 mmol, 18.0 mg), and DMC (1.5 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA=5/1to 1/1,volume ratio) to give the titled product 2basa light
yellowsoild (70.8 mg, 95%).

'H NMR (400 MHz, CDCls) 6 7.88 (s, 1H), 737 (d, J =8.3Hz,2H), 7.08 (d, J = 8.2 Hz,2H), 2.30 (s,
3H),2.12 (s, 3H).

13C NMR (101 MHz,CDCl3) 6 168.7,135.4,133.8,129.3,120.2,24.2,20.8.

M.p.146.2-148.0°C

e

RO

N-(m-tolyl)acetamide (2c)*

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 351.9 mg), NasPOs4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-methyl-3-nitrobenzene (0.5 mmol, 685 mg), H20 (L mmol, 18.0 mg), and DMC (1.5 mL)
were added into the tube via syringe.Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA=5/1 to 1/1, volume ratio) to give the titled product 2c asa light
yellowliquid (73.8 mg, 99%).

'H NMR (400 MHz, CDCls) & 8.18 (s, 1H), 7.36 (s, 1H), 730 d,J =8.1 Hz, 1H), 7.16 (t, J = 7.8 Hz,
1H),6.90(d,J=7.5Hz,1H),2.28 (5,3H),2.13 (5, 3H).

13C NMR (101 MHz,CDCl3) 6 168.9,138.6,137.9,128.6,124.9,120.7,117.2,24.3,21.3.

i

N-(o-tolyl)acetamide (2d)*

General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-methyl-2-nitrobenzene (0.5 mmol, 685 mg), H.O (L mmol, 18.0 mg), and DMC (1.5 mL)
were added into the tube via syringe.Upon completion the mixture was concentrated and purified via
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flash column chromatography (PE/EA=5/1t0 1/1,volume ratio) to give the titled product 2d asa light
yellowsoild (67.1mg, 90%).

'H NMR (400 MHz, CDCl3) 6 760 d,J =8.1Hz,1H), 7.42 (s, 1H), 715 d, J =4.5Hz,2H), 7.06 (t,
J=7.3Hz,1H),2.20 (s,3H),2.13 (s,3H).

13C NMR (101 MHz,CDCl3) 6 168.7,135.5,130.4,130.1,126.4,125.4,123.9,23.9,17.7.
M.p.106.2-108.0°C

N-(4-(dimethylamino)phenyl)acetamide (2e)°

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. N, N-dimethyl-4-nitroaniline (0.5 mmol, 83.0 mg), H.O (1 mmol, 18.0 mg),and DMC (15 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product 2e asa light
yellowsoild (71.3 mg, 80%).

'H NMR (400 MHz, CDCls) 6 763 (s, 1H), 732 (d,J =9.0Hz,2H), 6.67 (d, J = 9.0 Hz,2H), 2.89 (s,
6H),2.10 (s, 3H).

1BC NMR (101 MHz,CDCl3) 6 168.5,147.8,127.9,122.1,113.0,40.9,24.1.

M.p.102.0-104.0°C

N-(4-(methylthio)phenyl)acetamide (2f)°

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 351.9 mg), NasPO,4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. methyl(4-nitrophenyl)sulfane (0.5 mmol, 84.5 mg), H-O (1 mmol, 18.0 mg), and DMC (15 mL)
were added into the tube via syringe.Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA=5/1to0 1/1, volume ratio) to give the titled product 2f asa light
yellowsoild (88.7mg, 98%).

'H NMR (400 MHz, CDCls) 8 823 (s, 1H), 741 d,J=8.6 Hz,2H), 717 d, J=8.6 Hz,2H), 243 (s,
3H),2.11 (s, 3H).

3C NMR (101 MHz,CDCl3) 6 168.9,135.5,133.4,127.7,120.8,24.2,16.5.

M.p.124.8-126.5°C
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N
v
MeO ©

N-(4-methoxyphenyl)acetamide (2g)*

General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-methoxy-4-nitrobenzene (0.5 mmol, 76.5 mg), H20 (1 mmol, 18.0 mg), and DMC (15 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA=5/1 to 1/1, volume ratio) to give the titled product 2g asa light
yellowsoild (80.9mg, 98%).

'H NMR (400 MHz, CDCls) 6 820 (s, 1H), 738 (d, J =9.0 Hz,2H), 6.80 (d, J =9.0 Hz, 2H), 3.75 (s,
3H),2.09 (s, 3H).

3C NMR (101 MHz,CDCl3) 6 168.9,156.2,131.1,122.0,113.9,55.3,23.9.

M.p.133.3-135.1°C

H

oy

N-(4-phenoxyphenyl)acetamide (2h)’

General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-nitro-4-phenoxybenzene (0.5 mmol, 107.5 mg), H20 (1 mmol, 18.0 mg), and DMC (1.5 mL)
were added into the tube via syringe.Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA=5/1to 1/1,volume ratio) to give the titled product 2hasa light
yellowsoild (109.0 mg, 96%).

'H NMR (400 MHz, CDCls) 6 8.35 (s, 1H), 747 (d, J =8.8Hz, 2H), 7.30 (t, J = 7.9 Hz, 2H), 7.07 (t,
J=7.4Hz,1H),6.95(t,J=9.0 Hz,4H),2.15 (s, 3H).

13C NMR (101 MHz,CDCl3) 6 169.0,157.3,153.3,133.5,129.6,123.0,121.9,119.3,118.3,24.1.
M.p.128.2-129.8°C

H

oy

4-acetamidophenyl 4-methyIbenzenesulfonate (2i)2

General Procedure was followed with Rh2(CO)4Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 4-nitrophenyl 4-methylbenzenesulfonate (0.5 mmol, 1465 mg), H20 (1 mmol, 18.0 mg), and
DMC (1.5 mL) were added into the tube via syringe. Upon completion the mixture was concentrated
and purified via flash column chromatography (PE/EA = 5/1 to 1/1, volume ratio) to give the titled
product2iasalightyellowsoild (143.4mg, 94%).
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1IH NMR (400 MHz, CDCl3) § 8.41 (s, 1H), 7.67 (d, J =8.1 Hz, 2H), 746 d, J =8.7 Hz, 2H), 7.30 (d,
J=8.1Hz,2H),6.86 (d,J=8.8 Hz, 2H),2.43 (5, 3H), 2.11 (s, 3H).

13C NMR (101 MHz, CDCls) § 169.0, 1456, 145.1, 137.1, 1318, 129.7, 1283, 122.5, 1206, 242,
215.

M.p.145.1-147.0°C

H

oY

N-(4-(trifluoromethyl)phenyl)acetamide (2j)*

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 351.9 mg), NasPO,4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-nitro-4-(trifluoromethyl)benzene (0.5 mmol, 95.5 mg), H.O (2 mmol, 18.0 mg),and DMC (1.5
mL) were added into the tube via syringe. Upon completion the mixture was concentrated and purified
via flash column chromatography (PE/EA =5/1 to 2/1, volume ratio) to give the titled product 2j as a
lightyellowsoild (94.4 mg, 93%).

'H NMR (400 MHz, CDCls) 8 7.71 (s, 1H), 763 d, J =8.4Hz,2H), 755 d, J =8.6 Hz,2H), 2.20 (s,
3H).

13C NMR (101 MHz, CDCls;) 6 1688, 140.9,1262 (d, J =34 Hz), 1259, 1241 (q,J = 2715 Hz),
119.4,24.6.

M.p.149.2-151.0°C

H

g

\”/©/ o}

o]
N-(4-acetylphenyl)acetamide (2k)°
General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 351.9 mg), NasPO,4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-(@-nitrophenyl)ethan-1-one (0.5 mmol, 825 mg), H.0 (1 mmol, 18.0 mg), and DMC (15 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA = 5/1to 2/1,volume ratio) to give the titled product 2k asa light
yellowsoild (83.2mg, 94%).
'H NMR (400 MHz, CDCls) & 844 (s, 1H), 7.89 d,J =8.6 Hz,2H), 764 d, J =8.4 Hz,2H), 256 (s,
3H),2.20 (s, 3H).
3C NMR (101 MHz,CDCl3) 6 197.4,169.1,142.7,132.6,129.6,118.9,26.4,24.6.
M.p.167.1-169.0°C
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N-(4-fluorophenyl)acetamide (21)*

General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-fluoro-4-nitrobenzene (0.5 mmol, 705 mg), H20 (1 mmol, 18.0 mg),and DMC (1.5 mL) were
added into the tube via syringe.Upon completion the mixture was concentrated and purified via flash
column chromatography (PE/EA = 5/1 to 2/1, volume ratio) to give the titled product 21 as a light
yellowsoild (73.5mg, 96%).

'H NMR (400 MHz,CDCl3) 5 7.88 (s, 1H),7.51 - 7.39 (m,2H),6.97 (t,J = 8.6 Hz,2H), 2.13 (5, 3H).
3C NMR (101 MHz, CDCls) 6 168 6, 1593 (d, J =2433 Hz), 1339, 1219 (d, J =7.9 Hz), 1155 (d,
J=225Hz),24.3.

M.p.151.8-153.6 °C

H
F N

v
N-(3-fluorophenyl)acetamide (2m)*
General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-fluoro-3-nitrobenzene (0.5 mmol, 705 mg), H20 (1 mmol, 18.0 mg),and DMC (1.5 mL) were
added into the tube via syringe. Upon completion the mixture was concentrated and purified via flash
column chromatography (PE/EA = 5/1 to 2/1, volume ratio) to give the titled product 2m asa light
yellowsoild (74.2mg, 97%).
'H NMR (400 MHz, CDCls) 6 8.60 (s, 1H), 7.48 (d, J =110 Hz, 1H), 7.24 — 715 (m, 2H), 6.88 —
6.66 (m,1H),2.15 (s, 3H).
13C NMR (101 MHz, CDCls) 6 169.3, 162.8 (d, J =244.3 Hz), 139.6 (d, J =108 Hz), 1299 (d,J =

9.3Hz),115.3(d,J=2.4 Hz),110.8 (d,J = 21.3 Hz), 107.4(d, J = 26.1 Hz), 24.3.
M.p.84.2-86.1°C

F

'Y

N-(2-fluorophenyl)acetamide (2n)**

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-fluoro-2-nitrobenzene (0.5 mmol, 705 mg), H20 (1 mmol, 18.0 mg),and DMC (1.5 mL) were
added into the tube via syringe. Upon completion the mixture was concentrated and purified via flash
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column chromatography (PE/EA =5/1 to 2/1, volume ratio) to give the titled product 2nas a light
yellowsoild (71.9mg, 94%).

'H NMR (400 MHz,CDCl53) 6 8.22 (t,d =7.7 Hz,1H),7.66 (5,1H),7.14 - 6.96 (m, 3H), 2.19 (s, 3H).
13C NMR (101 MHz, CDCls) 6 168.5,152.4 d, J =243.1 Hz), 126.2 (d, J = 103 Hz),1244 (d,J =
3.7Hz),124.3,122.0,114.7 (d,J=19.3 Hz),24 4.

M.p.75.0-76.9°C

H

o

N-(4-chlorophenyl)acetamide (20)*

General Procedure was followed with Rh2(CO).Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-chloro-4-nitrobenzene (0.5 mmol, 785 mg), H20 (1 mmol, 18.0 mg), and DMC (1.5 mL) were
added into the tube via syringe. Upon completion the mixture was concentrated and purified via flash
column chromatography (PE/EA =5/1 to 2/1, volume ratio) to give the titled product 20 asa light
yellowsoild (83.6 mg, 99%).

'H NMR (400 MHz, CDCl3) 6 745 (d,J =8.7 Hz,2H), 734 (s, 1H), 727 d, J = 7.8 Hz,2H), 2.17 (s,
3H).

3C NMR (101 MHz,CDCl3) 6 168.3,136.4,129.3,129.0,121.1,24.6.

M.p.177.8-178.9°C

H

oY

N-(4-bromophenyl)acetamide (2p)*

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 22.5 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-bromo-4-nitrobenzene (0.5 mmol, 1005 mg), H-O (1 mmol, 18.0 mg), and DMC (15 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA=5/1to 2/1,volume ratio) to give the titled product 2pasa light
yellowsoild (104.3 mg, 98%).

'H NMR (400 MHz,CDCl3)$ 7.47 (s, 1H),7.44 (d,J= 9.4 Hz,4H),2.20 (s, 3H).

3C NMR (101 MHz,CDCl3) 6 168.4,136.9,131.9,121.4,116.8,24.6.

M.p.168.5-170.4°C

o'y

N-([1,1-biphenyl]-2-yl)acetamide (2q)*?
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General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 2-nitro-1,1-bipheny! (0.5 mmol, 99.5 mg), H20 (1 mmol, 18.0 mg), and DMC (1.5 mL) were
added into the tube via syringe. Upon completion the mixture was concentrated and purified via flash
column chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product 2gasa light
yellowsoild (96.0mg, 91%).

'H NMR (400 MHz, CDCls) 6 822 (d,J =8.1 Hz, 1H), 755 - 7.32 (m, 6H), 7.14 —7.25 (m, 3H), 2.00
(s, 3H).

13C NMR (101 MHz, CDCls) § 168.2, 138.1, 1346, 132.3, 1300, 129.1, 1290, 128 3, 127.8, 1243,
121.8,24 4.

M.p.112.6-114.6°C

‘ o}
e
N-(naphthalen-1-yl)acetamide(2r)™
General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-nitronaphthalene (0.5 mmol, 86.5 mg), H.O (1 mmol, 18.0 mg), and DMC (15 mL) were
added into the tube via syringe. Upon completion the mixture was concentrated and purified via flash
column chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product 2r as a light
yellowsoild (81.4 mg, 88%).
'H NMR (400 MHz, DMSQ) 6994 (s, 1H), 8.11 d,J=7.7Hz,1H),796 - 790 (m,1H), 7.73 (t, J =
6.8Hz,2H),7.60-7.43 (m,3H),2.21(s,3H).
13C NMR (101 MHz, DMSO) 6 1690, 133.7,128.1,127.7,126.0, 1257, 1256, 125.0, 122.7, 1215,
39.5,235.
M.p.125.1-127.0°C

vl

N-(9H-fluoren-3-yl)acetamide (2s)

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 3-nitro-9H-fluorene (0.5 mmol, 105.5 mg), H-O (1 mmol, 18.0 mg),and DMC (1.5 mL) were
added into the tube via syringe. Upon completion the mixture was concentrated and purified via flash
column chromatography (PE/EA = 5/1 to 1/1, volume ratio) to give the titled product 2s as a light
yellowsoild (107.1 mg, 96%).
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IH NMR (400 MHz, CDCls) § 781 (s, 1H),7.78 (s, 1H), 7.70 — 7.61 (m, 2H), 7.46 (d,J = 7.4 Hz, 1H),
7.36-7.30(m, 2H),7.24(t,J= 7.2 Hz, 1H), 3.80 (s, 2H), 2.17 (s, 3H).

13C NMR (101 MHz, CDCls) § 168.6, 1442, 143.1, 141.2, 1380, 136.7, 126.7, 1262, 124.9, 1200,
119.4,118.8,117.0,36.9,24 5.

HRMS (ESI): [M+H]* calcd. for C1sH14NO*, 224.1070; found, 224.1085.

M.p.189.1-191.0°C

H
0 N

STT

N-(benzo[d][1,3]dioxol-5-yl)acetamide (2t)**

General Procedure was followed with Rh2(CO).Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal

(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an

oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three

times. 5-nitrobenzo[d][1,3]dioxole (0.5 mmol, 83.5 mg), H-0 (1 mmol, 18.0 mg), and DMC (1.5 mL)

were added into the tube via syringe. Upon completion the mixture was concentrated and purified via

flash column chromatography (PE/EA = 5/1 to 2/1, volume ratio) to give the titled product 2t as a

white soild (86.0 mg, 96%).

'H NMR (400 MHz, CDCls) 6 8.07 (s, 1H), 7.15 (s, 1H), 6.77 (d,J =75 Hz, 1H),668 (d, J =79 Hz,

1H),5.90 (s,2H),2.09 (s, 3H).

BC NMR (101 MHz,CDCls) 8 168.6,147.6,144.2,132.1,113.4,107.9,103.1,101.2,24 2.

M.p.134.0-135.8°C

H

oy
N o]

H
N-(1H-indol-5-yl)acetamide (2u)
General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 22.5 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 5-nitro-1H-indole (0.5 mmol, 81.0 mg), H2O (1 mmol, 18.0 mg),and DMC (1.5 mL) were added
into the tube via syringe. Upon completion the mixture was concentrated and purified via flash column
chromatography (PE/EA = 5/1 to 2/1, volume ratio) to give the titled product 2uasa light yellow soild
(80.1 mg, 92%).
'H NMR (400 MHz, DMSO) 6 1095 (s, 1H),9.69 (s, 1H), 784 (d,J =1.2 Hz, 1H), 7.34 — 725 (m,
2H),7.19-7.14(m, 1H),6.35 (s, 1H),2.02 (s, 3H).
BC NMR (101 MHz,DMSO) 4 168.1,133.0,131.8,127.9,126.2,115.2,111.5,111.0,101.5,24.4.
HRMS (ESI): [M+H]" calcd. for C10H1:N2:0", 175.0866; found, 175.0882.
M.p.99.1-101.0°C
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N-(quinolin-8-yl)acetamide (2v)™®

General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 8-nitroquinoline (0.5 mmol, 87.0 mg), H20 (1 mmol, 18.0 mg), and DMC (15 mL) were added
into the tube via syringe. Upon completion the mixture was concentrated and purified via flash column
chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product 2v asa light yellow soild
(60.5mg, 65%).

'H NMR (400 MHz, CDCls) 6 9.76 (s, 1H), 891 —8.63 (m, 2H), 8.13 —8.07 (m,, 1H), 752 — 7.43 (m,
2H),7.43-7.37 (m,1H),2.32 (s, 3H).

13C NMR (101 MHz, CDCls) § 168.8, 148.1, 1382, 136.3, 1345, 127.9, 1274, 1216, 121.4, 116 4,
25.1.

M.p.99.7-101.7°C

N-(2-(1LH-indol-1-yl)phenyl)acetamide (2w)

General Procedure was followed with Rh2(CO).Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 22.5 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-(2-nitrophenyl)-1H-indole (0.5 mmol, 119.0 mg), H-O (1 mmol, 18.0 mg), and DMC (15 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product 2w as a
lightyellowsoild (113.8mg, 91%).

'H NMR (400 MHz, CDClIs) 6 8.38 (d, J =8.1Hz, 1H), 7.73 - 7.66 (m, 1H), 7.50 — 7.39 (m, 1H), 7.28
(d,J=6.7Hz,1H), 724 — 714 (m, 4H), 709 — 703 (m, 1H), 6.90 (s, 1H),6.73 (d, J =32 Hz, 1H),
1.84 (s, 3H).

13C NMR (101 MHz, CDCls) & 168.4, 1365, 1343, 128.9, 1286, 128.5, 1284, 1279, 124.5,122 8,
122.2,121.2,120.7,110.3,104.3,24.5.

HRMS (ESI): [M+H]" calcd. for C16H15N20", 251.1179; found, 251.1194.

M.p.139.6-1415°C
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N, N '-(1,3-phenylene)diacetamide (2x)®

General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 124 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1, 3-dinitrobenzene (05 mmol, 84.0 mg), H20 (1 mmol, 18.0 mg), and DMC (1.5 mL) were
added into the tube via syringe. Upon completion the mixture was concentrated and purified via flash
column chromatography (PE/EA =5/1 to 1/2, volume ratio) to give the titled product 2x asa light
yellowsoild (78.8 mg, 82%).

'H NMR (400 MHz, DMSO) 6 9.88 (s, 2H), 7.85 (s, 1H), 726 — 721 (m, 2H), 7.18 — 7.10 (m, 1H),
1.99 (s, 6H).

BC NMR (101 MHz,DMSO0) 4 168.3,139.6,128.8,113.9,109.9,24.0.

M.p.178.4-180.4°C

N, N'-([1,1"-biphenyl]-2,2'-diyl)diacetamide (2y)*®

General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 2, 2'-dinitro-1,1"biphenyl (0.5 mmol, 122.0 mg), H.O (1 mmol, 18.0 mg), and DMC (15 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA = 5/1 to 1/2, volume ratio) to give the titled product 2y asa light
yellowsoild (87.2mg, 65%).

'H NMR (400 MHz, CDCl3) 6 7.90 (d, J =80 Hz, 2H), 7.44 —7.33 (m, 2H), 7.30 (5, 2H), 720 (t, J =
7.4Hz,2H),7.13(d,J=7.6 Hz,2H),1.87 (s, 6H).

3C NMR (101 MHz,CDCl3) 6 169.4,135.4,130.5,130.2,129.1,125.4,124.0,23.9.
M.p.154.5-156.5°C

o]

)J\N/\/
H

N-propylacetamide (2aa)

General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-itropropane (0.5 mmol, 44.5 mg), H>O (1 mmol, 18.0 mg), and DMC (15 mL) were added
into the tube via syringe. Upon completion the mixture was concentrated and purified via flash column
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chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product 2aa as a light yellow
liquid (25.3 mg, 50%).

H NMR (400 MHz, CDCls) 6 6.63 (s, 1H), 3.09 — 3.03 (m, 2H), 1.86 (s, 3H), 147 — 1.35 (m, 2H),
0.80(t,J =7.4Hz,3H).

3C NMR (101 MHz,CDCl3) 6 170.3,41.1,22.8,22.5,11.1.

0
A K
N-(tert-butyl)acetamide (2ab)’
General Procedure was followed with Rh2(CO)4Cl: (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 351.9 mg), NasPO,4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 2-methyl-2-nitropropane (0.5 mmol, 51.5 mg), H.O (1 mmol, 180 mg), and DMC (1.5 mL)
were added into the tube via syringe. Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA = 5/1 to 1/1, volume ratio) to give the titled product 2ab as a
lightyellowsoild (39.1 mg, 68%).
!H NMR (400 MHz,CDCl3) 6 5.72 (s, 1 H), 1.84 (s,3H),1.27 (s, 9H).
13C NMR (101 MHz,CDCl3) $ 169.5,50.9,28.6,24.3.
M.p.92.8-94.6°C

H
N

Y

N-cyclohexylacetamide (2ac)®

General Procedure was followed with Rh2(CO)4Cl. (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal

(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an

oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three

times. Nitrocyclohexane (0.5 mmol, 64.5 mg), H.O (1 mmol, 18.0 mg),and DMC (1.5 mL) were added

into the tube via syringe.Upon completion the mixture was concentrated and purified via flash column

chromatography (PE/EA = 5/1 to 1/1, volume ratio) to give the titled product 2ac as a light yellow

soild (60.0 mg, 85%).

IH NMR (400 MHz, CDCl3) & 549 (s, 1H)3.78— 3.66 (m, 1H), 1.93 (s, 3H), 1.89 (dd, J = 125, 33

Hz,2H),1.73-1.65 (M, 2H),1.63—1.56 (m, 1H),1.40—1.27(m, 2H),1.20—1.03(m, 3H).

3C NMR (101 MHz,CDCl3) 8 169.2,48.2,33.1,25.5,24.9,23 5.

M.p.104.2-106.1°C
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4-acetamidophenyl ((1S,4R)-7,7-dimethyl-2-oxobicyclo[2.2.1]heptan-1-yl)methanesu Ifonate (5)
General Procedure was followed with Rh2(CO).Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 3519 mg), NasPO4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1ad (0.5 mmol, 1765 mg), H20 (1 mmol, 18.0 mg), and DMC (1.5 mL) were added into the
tube via syringe. Upon completion the mixture was concentrated and purified via flash column
chromatography (PE/EA=5/1 to 1/1, volume ratio) to give the titled product 5 asa light yellow liquid
(127.8 mg, 70%).

'H NMR (400 MHz, CDCls) 6 8.25 (s, 1H), 7.51 (d,J =9.0Hz,2H), 717 (d, J =9.0 Hz, 2H), 3.75 (d,
J=15.0Hz, 1H),3.17 (d, J =150 Hz, 1H), 2.54 — 2.34 (m, 2H), 2.15 — 2.08 (m, 4H), 2.08 — 2.00 (m,
1H),1.94(d,J=18.6 Hz,1H),1.77 -1.65(m,1H),1.48-1.39(m,1H),1.11(s,3H),0.87 (5, 3H).

13C NMR (101 MHz, CDCls) 6214.1,1690, 1446, 1372, 122.4,121.0,58.0,479, 473, 426,423,
26.7,25.0,24.2,19.7,19.6.

HRMS (ESI): [M+Na]" calcd. for C1sH>3NNaOsS*, 388.1189; found, 388.1203.

5-acetamido-N-(((1R,4aS,10aR)-7-isopropyl-1 4a-dimethyl-1,2 3,4 4a,9,10,10a-octahydrophenanthren-
1-yl)methyl)benzamide (7)

General Procedure was followed with Rh2(CO)4Cl; (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg), Nal
(30 mol%, 225 mg), W(CO)s (1 mmol, 351.9 mg), NasPOs4 (0.75 mmol, 123.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. lae (0.5 mmol, 217.1 mg), H20 (1 mmol, 18.0 mg), and DMC (1.5 mL) were added into the
tube via syringe. Upon completion the mixture was concentrated and purified via flash column
chromatography (PE/EA = 5/1 to 1/2, volume ratio) to give the titled product 7 as a light yellow soild
(212.0 mg, 95%).

'H NMR (400 MHz, CDClIs) 6 9.23 (s, 1H), 765 (d, J =83 Hz,2H), 758 (d, J =83 Hz, 2H), 7.19 (d,
J=81Hz,1H),7.01 d,J =78 Hz, 1H), 6.89 (s, 1H), 6.64 (s, 1H),339 d, J =55 Hz, 2H),2.98 —
2.78 (m,3H), 2.31 d, J = 12.1 Hz, 1H), 2.14 (s, 3H), 1.97 (s, 1H),1.83 — 165 (m, 3H), 153 (t, J =
14.2Hz,3H),1.47-1.37(m,2H),1.24 (s,6H),1.23 (s, 3H),1.01 (s, 3H).
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13C NMR (101 MHz, CDCls) & 169.4, 1677, 1469, 145.5, 141 3, 134.5,1296, 1276, 126.8, 124.1,
123.7,119.3,50.4,45.9,38.2,37.7,37.4,36.3,33.3,30.2, 26.8,25.3,24.3,23.8,19.0, 18.5.

HRMS (ESI): [M+H]" calcd. for C2H3sN.O-", 447.3006; found, 447.3013.

M.p.112.6-114.4°C

H

oy

N-(4-ethoxyphenyl)acetamide (3)*

(@) General Procedure was followed with Rh2(CO)4Clz (2 mol%, 3.9 mg), DPPP (6 mol%, 12.4 mg),
Nal (30 mol%, 22.5 mg), W(CO)s (1 mmol, 3519 mg), NasPO. (0.75 mmol, 123.0 mg) were added to
an oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-ethoxy-4-nitrobenzene (0.5 mmol, 83.5 mg), H.0 (1 mmol, 18.0 mg), and DMC (1.5 mL)
were added into the tube via syringe.Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product Phenacetin
3asalightyellowsoild (88.6 mg, 99%).

(b) General Procedure was followed with Rh2(CO).Cl2 (1 mobs, 3.9 mg), DPPP (3 mol%, 12.4 mg),
Nal (30 mol%, 45 mg), W(CO)s (1 mmol, 703.8 mg), NasPO4 (0.75 mmol, 246.0 mg) were added to an
oven-dried tube (15 mL), which was then placed under vacuum and refilled with nitrogen for three
times. 1-ethoxy-4-nitrobenzene (1.0 mmol, 167.0 mg), H.O (2 mmol, 36.0 mg), and DMC (15 mL)
were added into the tube via syringe.Upon completion the mixture was concentrated and purified via
flash column chromatography (PE/EA =5/1 to 1/1, volume ratio) to give the titled product Phenacetin
3asalightyellowsoild (164.8 mg, 92%).

'H NMR (400 MHz, CDCl3) 6 7.96 (s, 1H), 736 (d, J =89 Hz,2H),6.79 (d, J =89 Hz, 2H), 3.97 (q,
J=7.0Hz,2H),2.09 (s,3H),1.37 (t, J=7.0 Hz, 3H).

13C NMR (101 MHz,CDCl3) 6 168.9,155.5,131.0,122.0,114.5,63.5,23.9,14.7.
M.p.132.6-1345°C
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7.2 Copy of 'H and *C NMR Spectra of Products
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