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General remarks

Melting points were measured with a SGW X-4 melting point instrument
(uncorrected). Proton nuclear magnetic resonance spectra ('H NMR) and carbon
nuclear magnetic resonance spectra (13C NMR) were recorded at 400 MHz and 100
MHz, respectively, using CDCl; as reference standard (8 7.26 ppm) for 'H NMR and
(6 77 ppm) for *C NMR. HRMS (ion trap) were recorded using ESI. Precoated silica
gel plates GF-254 were used for thin-layer analytical chromatography. Column
chromatography was performed on silica gel (300-400 mesh). Starting materials
azidomethyl aromatics were readily prepared according to literature procedures.
Unless otherwise noted, all reagents were obtained commercially and used without

further purification.
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General preparation of propargylic ketones substrates

The following synthesis procedure is the general procedure used to prepare all
substrates.

H———TMS o
O n-BuLi OH  K;CO;3 OH mno,

)J\ TMS— = ——/<

Ph” ~H THF Ph  MeOH ph MeOH Ph
S1a S2a 1a

Under an Ar atmosphere, to a solution of trimethylsilylacetylene (1.5 mL, 10.00
mmol) in THF (20.0 mL) were added dropwise n-BuLi (9.38 mL, 1.6 M in hexane) at
—78 °C, and the mixture was stirred for 30 min at the same temperature. To the above
reaction mixture was added benzaldehyde (1.02 ml, 10.00 mmol) at —78 °C, and the
mixture was stirred with slowly warming to room temperature. After stirring for 2 h at
the same temperature, the reaction was quenched with sat. NH4Cl aq., and the mixture
was extracted with CH,Cl,, dried over MgSQ,, filtered, and concentrated in vacuo.
The resulting oil was purified by column chromatography on silica gel (CH,Cl,:
hexane = 4:1) to afford 1-phenyl-3-trimethylsilanylprop-2-yn-1-ol (S1a) (2.01 g, 9.82

mmol) as colorless oil.

To a solution of S1a (2.01 g, 9.82 mmol) in MeOH (20.0 mL) were added K,CO;
(1.38 g, 10.00 mmol) at room temperature, and the mixture was stirred for 2 h at the
same temperature, and monitored periodically by TLC. Upon completion, the reaction
mixture was diluted with water (30 mL) and extracted with ethyl acetate (3 x 30 mL).
The combined organic layers were washed with water and brine, dried over Na,SO,
and filtered. The solvent was removed under vacuum. The crude residue was purified
by flash silica gel column chromatography (ethyl acetate/petroleum ether = 1:20 to

1:10) to afford propargyl alcohols S2a (1.30 g, 9.8mmol).

The crude alcohol was dissolved in dichloromethane and treated with MnO, (15
equiv.). After stirring at room temperature for 2h, the reaction was complete as
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determined by TLC. Excess MnO, was removed by filtration of the reaction mixture
through a pad of celite. The filtrate was washed sequentially with water and brine and
dried over MgSO,. The solvent was removed under reduced pressure to afford a
yellow residue that was purified by flash column chromatography. The crude residue
was purified by flash silica gel column chromatography (ethyl acetate/petroleum ether

= 1:20 to 1:10) to afford propargylic ketones 1a (1.04 g, 8.00mmol).

Propargylic ketones (1a) 'H NMR (400 MHz, CD3;CN): 4 8.15-8.09 (m, 2H), 7.69 (t,
J=7.4Hz, 1H), 7.55 (t, ] = 7.7 Hz, 2H), 3.02 (s, 1H).

2,11=

1 b
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Labeling experiments:

164-N
0 PN
1) TEMPO, N,, CH;'®0H x
Xt TMSNg >
2) PPhg
1a none of 180-2a

Reaction conditions: 1a (0.3 mmol), TMSN3 (0.45 mmol), TEMPO (15 mol%) in CH3'80H (2 mL)
under argon atmosphere at room temperature. PPh; (1.0 equiv.) was added after 12 h and the

mixture was stirred for another 1 h. The 130-2a was determined by HRMS.

O 160—N
\
1) TEMPO, '80,, CH;OH (ultradry) =~
X+ TMSN; >
2) PPh,
1a none of 180-2a

Reaction conditions:1a (0.3 mmol), TMSNj3 (0.45 mmol), TEMPO (15 mol%) in CH;0H (2 mL)
under '30, atmosphere at room temperature. PPh; (1.0 equiv.) was added after 12 h and the

mixture was stirred for another 1 h. The 130-2a was determined by HRMS.

HRMS analysis of 2a

T. FTMS + p ESI Full me [130.00-155.00]
146.05999
CoHe ON

2 o
3 8 8 g
TP

none of 20-2a (eq 2)

Relative Abundanc,
3
I

203 147.06332
103 CeHeON 148.06045 149.02335
14416582 l CoHioON CotnON
e o e L B e U e e ]
1440 445 1450 1455 460 1465 1470 1475 1480 1485 1490 1495 1500 1805 1510 1515 1520 1525 1530 1635 1540
miz

T. FTMS +p ESI Full ms [130.00-155.00]
146.05998
CaHz ON

EE wgn
'y
o] @/‘J

g none of 120-2a (eq 3)

23 147 06329
CoHoON 149.02328

103 Cotin ON 180.11239

CeHiz ON

L ot ety ot et ot It e ettt
144.0 1445 145.0 1455 1460 1465 1470 147.5 1480 1485 149.0 1495 150.0 1505 1510 151.5 1520 1525 1530 1535 154.0
mfz
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o) o-N
1) TEMPO, CH50D ~
2) PPh, D

X+ TMSN;

1a
2a-d 78% yield (96%-d)

Reaction conditions:1a (0.3 mmol), TMSNj3 (0.45 mmol), TEMPO (15 mol%) in CH;0D (2 mL)
under '®02 atmosphere at room temperature. PPh; (1.0 equiv.) was added after 12 h and the

mixture was stirred for another 1 h. The 2a-d was determined by '"H NMR.

o 1) TEMPO, CH3OH O™\
& TMSN, Rdichdl ~/ P
X 2) PPhs
D
1a-d" (91%-d) 2a-d" 77% yield (90%-d)

Reaction conditions:1a-d" (0.3 mmol), TMSNj3 (0.45 mmol), TEMPO (15 mol%) in CH;0H (2
mL) under air atmosphere at room temperature. PPh; (1.0 equiv.) was added after 12 h and the

mixture was stirred for another 1 h. The 2a-d" was determined by '"H NMR.

Spectral data of 2a-d and 2a-d"
2a-d '"H NMR (400 MHz, CDCl;) & 8.29 (s, 1H), 7.83-7.76 (m, 2H), 7.51-7.41 (m,

3H) ppm.

2a-d (96%-d)

1.00—=
203=
3124

4004= -

T T T T T T T T T T T T T T T T T T T T T T T T
1220 1.5 1.0 .5 0.0 95 %0 &5 8O0 75 70 65 60 55 50 45 40 35 30 25 20 L5 LO 05 00 =05
1 {ppm}
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2a-d” 'H NMR (400 MHz, CDCI3) § 7.81 (dd, J = 7.9, 1.6 Hz, 2H), 7.47 (d, ] = 7.7
Hz, 3H), 6.53 (s, 1H)

210~
314
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ESI/MS experiments:
1 (0.3 mmol), TMSNj3 (0.45 mmol), TEMPO (15 mol%) in CH30H (2 mL) under
air at room temperature. PPh; (1.0 equiv.) was added after 12 h and the mixture was

stirred for another 1 h and 50 pL of the mixture was used for the ESI analysis in

CH;O0H.

The species B in the reaction mixture was identified by HRMS.

T. FTMS + p ESI Full ms [100.00-300.00]

156.15584
CoHn ON
100
90
" Fi
oH
g7 B
g
= 60
s
2 50
2
3 40
s
30
20 159.15915
CoHaON
104 156.14073 157.19432 158.28072
FCeHwON CaHiwON CoHn OMN 15961404 160.16323 161.16216 16208308 16416425
AL L e e LA L e
1560 1565 1570 1575 1580 1585 1590 1585 1600 1605 1610 1615 1620 1625 1630 1635 1640 1645 1850 1855 160

miz

The intermediate 8 in the reaction mixture was identified by HRMS.

T: FTMS - p ESI Full lock ms [120.00-1000.00]
il 17205153

100 IS pESIFullock ra (0001000
CateONs
E 0
= 0
804
14504051 * o

704 5 703 o0
> g ]
2 e W=
2 &0 | 6
3 :
= 503 3%
H * 2.
5 07 = e
= o3 10 Lottt 174 5ot

| 17083 oM 0N
204 M0 1705 710 & @20 1728 W0 1736 A0 A& S0 W&  A780  i785 770 %75 170 1785 1780 1785 1800
mz
103 197 60624
Hl 26891144 44175449 459314700 631.51025
o
T f T T T T T T T T T T T T T T T )
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
miz
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TH NMR and *C NMR spectra for products
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