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1. General information

4, B*c and™F NMR spectra were recorded at 400, 100 and 376 Misizectively
in CDCI3. Multiplicities were given as: s = singlet = doublet, dd = doublets of
doublet, t = triplet, q = quartet and m = multiplébupling constants), were reported
in Hertz unit (Hz). All products were further chararized by HRMS (ESI-TOF-Q).
Flash column chromatography was performed with, $8llicycle Silica Gel 60 (200-
300 mesh)). Analytical thin layer chromatography C) plates (silica gel GF254)
were analyzed under UV light. All reactions wererieal out under argon atmosphere
in dried glassware with magnetic stirring. Solvemtge distilled by standard methods.
Reagents were purchased from commercial suppliacs wsed without further

purification unless otherwise noted.
2. Synthesis of oximes

The ketoximes are very useful molecules, which easily prepare from the
corresponding ketones according to literature puoesi® and can be used in the
reaction without further purification.
(1) H. Zhao, C. P. Vandenbossche, S. G. Koenig, SirfghSand R. P. Bakale,
Org Lett, 2008,10, 505.

(2) G. Zhang, X. Wen, Y. Wang, W. Mo and C. Dinly,Org. Chem 2011,76,
4665.

(3) P.C. Too, Y.-F. Wang and S. Chilé2arg Lett, 2010,12, 5688.

3. Typical procedure for synthesis of oxime carbonates

)
N|/0H NI,ocoz Pr
LIS, R N-CO2PT cul (10 mol%) il SR
L + 1 _— = —
L~ ’PrOZC'N Na,S,0; (1.5 eq) N
THF, 120 °C
1 2 3

In a 10 mL round bottom flaskhe mixture of ketoximel (0.2 mmol), diisopropyl
azodicarboxylat@ (0.8 mmol), NaS;03 (0.3 mmol, 74.4 mg) and Cul (10 mol%, 3.8
mg) was stirred in THF (2 mL) at 12Q under Ar. When the reaction was completed

(detected by TLC), the reaction mixture was coatetbom temperature. The reaction
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was quenched with # (10 mL) and extracted with EtOAc (3 x 10 mL). The
combined organic layers were dried over anhydroasS®, and then evaporated
under vacuum. The residue was purified by colunmomiatography on silica gel to

afford the corresponding oxime carbon&alesith hexane/ethyl acetate as the eluent.

4. Characterization data of oxime car bonates.

N/OCOQfPr

3a: Yield: 98% (43.3 mg), transparent diH NMR (CDCk, 400 MHz)§ 7.74 (d,J =

6.8 Hz, 2 H), 7.44-7.38 (m, 3 H), 5.08-5.02 (m, 1 2140 (s, 3 H), 1.38 (d,= 6.4 Hz,

6 H); *C NMR (CDCk, 100 MHz)§ 162.2, 153.4, 134.6, 130.5, 128.5, 126.9, 72.8,
21.7, 14.3; HRMS Calcd (ESI) m/z foriE:sNNaQ; [M+Na]* 244.0944, found

244.0938.

3b: Yield: 95% (47.7 mg), white solid, mp 53-86; '"H NMR (CDCk, 400 MHz)&
7.71 (d,J = 7.6 Hz, 2 H), 6.91 (d] = 7.6 Hz, 2 H), 5.06-5.03 (m, 1 H), 3.83 (s, 3 H),
2.36 (s, 3 H), 1.38 (dl = 4.8 Hz, 6 H);*C NMR (CDCk, 100 MHz)$ 161.6, 161.4,
153.4, 128.4, 126.8, 113.8, 72.7, 55.3, 21.7, 1#BMS Calcd (ESI) m/z for
C1aH17NNaQ, [M+Na]* 274.1050, found 274.1040.

3c: Yield: 84% (39.5 mg), white solid, mp 49-8C; 'H NMR (CDCk, 400 MHz)&
7.64 (d,J = 8.4 Hz, 2 H), 7.20 (dl = 8.4 Hz, 2 H), 5.06-5.03 (m, 1 H), 2.37 (s, 6 H),
1.38 (d,J = 6.0 Hz, 6 H);*C NMR (CDCE, 100 MHz)8 162.1, 153.5, 140.8, 131.8,
129.3, 126.9, 72.8, 21.8, 21.4, 14.2; HRMS Calc@I(Em/z for GaHiNNaO;
[M+Na]* 258.1101, found 258.1094.
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3d: Yield: 62% (29.7 mg), transparent dtf NMR (CDCk, 400 MHz)8 7.77-7.73 (m,
2 H), 7.11-7.07 (m, 2 H), 5.08-5.02 (m, 1 H), 2(883 H), 1.38 (dJ = 6.4 Hz, 6 H);
3C NMR (CDCE, 100 MHz)$ 164.2 (d,Jcr = 249.4 Hz), 161.2, 153.4, 130.8 (&r

= 3.3 Hz), 129.0 (dJcr = 8.5 Hz), 115.7 (dJcr = 21.7 Hz), 73.0, 21.8, 14.3%F
NMR (CDCk, 376 MHz) & -109.8 (s, 1 F); HRMS Calcd (ESI) m/z for
C1oH14FNNaQ; [M+Na]* 262.0850, found. 262.0845.

3e: Yield: 83% (42.5 mg), transparent oil NMR (CDCk, 400 MHz)5 7.70 (d,J =
8.4 Hz, 2 H), 7.38 (dJ = 8.4 Hz, 2 H), 5.10-5.02 (m, 1 H), 2.38 (s, 3 HB8 (d,J =
6.4 Hz, 6 H);*C NMR (CDCk, 100 MHz)8 161.1, 153.3, 136.7, 133.1, 128.8, 128.3,
73.1, 21.8, 14.2; HRMS Calcd (ESI) m/z foiJ8:4CINNaO; [M+Na]* 278.0554,
found 278.0541.

_OCO,/Pr

3f

3f: Yield: 80% (48.1 mg), transparent dif NMR (CDCk, 400 MHz)8 7.66 (d,J =
8.8 Hz, 2 H), 7.53 (dJ = 8.8 Hz, 2 H), 5.08-5.02 (m, 1 H), 2.37 (s, 3 HB8 (d,J =
6.4 Hz, 6 H);*C NMR (CDCk, 100 MHz)3 161.2, 153.3, 133.6, 131.8, 128.5, 125.1,
73.1, 21.8, 14.1; HRMS Calcd (ESI) m/z for8148rNNaQ; [M+Na]* 322.0049,
found 322.0038.

_OCO,/Pr

o

3g

3g: Yield: 58% (40.1 mg), white solid, mp 68; *H NMR (CDCk, 400 MHz)$ 7.74
(d,J = 8.4 Hz, 2 H), 7.48 (d] = 8.4 Hz, 2 H), 5.08-5.01 (m, 1 H), 2.36 (s, 3 HB8
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(d,J=6.0Hz, 6 H),13C NMR (CDCE, 100 MHz)6 161.3, 153.3, 137.7, 134.2, 128.6,
97.2, 73.1, 21.8, 14.1; HRMS Calcd (ESI) m/z fapHG4NNaO; [M+Na]* 369.9911,
found 369.9898.

U
- OCOzPr

2 3h

3h: Yield: 88% (46.9 mg), almost white solid, mp 1003°C; *H NMR (CDClk, 400
MHz) 5 8.26 (d,J = 9.2 Hz, 2 H), 7.94 (d] = 8.8 Hz, 2 H), 5.10-5.04 (m, 1 H), 2.45
(s, 3 H), 1.40 (dJ = 6.0 Hz, 6 H)X*C NMR (CDCE, 100 MHz)$ 160.2, 153.0, 149.0,
140.7, 128.0, 123.7, 73.5, 21.7, 14.3; HRMS CalE8I\ m/z for G.HisN.NaGs
[M+Na]*289.0795, found 289.0786.

i
- OCOZPr

3 3

3i: Yield: 75% (43.5 mg), white solid, mp 57-8@; *H NMR (CDCk, 400 MHz)3
7.87 (d,J = 8.0 Hz, 2 H), 7.67 (d] = 8.4 Hz, 2 H), 5.09-5.05 (m, 1 H), 2.42 (s, 3 H),
1.39 (d,J = 6.0 Hz, 6 H);*C NMR (CDC}, 100 MHz)3 160.9, 153.2, 138.2, 132.3
(d, Jer = 32.5 Hz), 127.4, 125.5 (dcr= 3.6 Hz), 123.8 (dJcr = 270.7 Hz), 73.2,
21.7, 14.3%F NMR (CDCE, 376 MHz):5 -62.9 (s, 3 F); HRMS Calcd (ESI) m/z for
CiaH14F:NNaO; [M+Na]* 312.0818, found 312.0806.

3j: Yield: 90% (53.5 mg), white solid, mp 144-1%8; *H NMR (CDCk, 400 MHz)3

7.83 (d,J=8.4 Hz, 2 H), 7.62 () = 8.4 Hz, 4 H), 7.45 (] = 7.2 Hz, 2 H), 7.36 (1]

= 7.2 Hz, 1 H), 5.10-5.03 (m, 1 H), 2.42 (s, 3 HB9 (d,J = 6.4 Hz, 6 H)*C NMR

(CDCls, 100 MHz)6 161.7, 153.4, 143.2, 140.0, 133.4, 128.8, 1272841 127.1,
127.0, 72.8, 21.7, 14.1; HRMS Calcd (ESI) m/z fesHGoNNaO; [M+Na]* 320.1257,
found 320.1237.

-S5-



3k: Yield: 91% (45.4 mg), transparent dif NMR (CDCk, 400 MHz)8 7.55 (s, 1 H),
7.44 (ddJ=7.6, 1.6 Hz, 1 H), 7.15 (d,= 8.0 Hz, 1 H), 5.07-5.01 (m, 1 H), 2.36 (s, 3
H), 2.28 (s, 6 H), 1.37 (dl = 6.0 Hz, 6 H)*C NMR (CDCE, 100 MHz)5 162.3,
153.5, 139.5, 136.8, 132.2, 129.8, 128.0, 124.5/,721.8, 19.7, 19.7, 14.2; HRMS
Calcd (ESI) m/z for @H1gNNaO; [M+Na]* 272.1257, found 272.1250.

3l: Yield: 53% (26.9 mg), transparent dif NMR (CDCk, 400 MHz)5 7.42-7.29 (m,
4 H), 5.09-5.04 (m, 1 H), 2.39 (s, 3 H), 1.38d 6.4 Hz, 6 H)}*C NMR (CDCE,
100 MHz) s 163.8, 153.2, 135.1, 132.5, 130.8, 130.4, 13®6,9, 73.1, 21.8, 17.9;
HRMS Calcd (ESI) m/z for GH14CINNaQ; [M+Na]* 278.0554, found 278.0540.

;
| \-OCOZPr
o\©/k

3m: Yield: 89% (44.9 mg), transparent oitl NMR (CDCk, 400 MHz)$ 7.31-7.27

3m

(m, 3 H), 7.00-6.97 (m, 1 H), 5.07-5.03 (m, 1 HBB(s, 3 H), 2.37 (s, 3 H), 1.38 (d,
J = 6.0 Hz, 6 H)*C NMR (CDCE, 100 MHz)3 162.2, 159.7, 153.4, 136.1, 129.5,
119.5, 116.5, 112.1, 72.9, 55.4, 21.8, 14.4; HRM&C (ESI) m/z for GH7/NNaQ,
[M+Na]* 274.1050, found .274.1043.

30: Yield: 88% (48.6 mg), transparent dif NMR (CDCk, 400 MHz)s 7.47 (s, 1 H),
7.44 (d,J = 8.0 Hz, 1 H), 7.09 (d] = 8.0 Hz, 1 H), 5.09-5.00 (m, 1 H), 2.78 (s, 4 H),
2.36 (s, 3 H), 1.80-1.78 (m, 4 H), 1.38 (d= 6.4 Hz, 6 H)*C NMR (CDC}, 100
MHz) & 162.3, 153.4, 140.0, 137.3, 131.6, 129.2, 12728,9, 72.7, 29.3, 29.2, 22.9,
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22.9, 21.7, 14.2; HRMS Calcd (ESI) m/z forg2:NNaQ; [M+Na]* 298.1414, found

298.1402.

3p: Yield: 68% (36.1 mg), white solid, mp 100-102; *H NMR (CDCk, 400 MHz)3
7.31 (d,J = 1.6 Hz, 1 H), 7.22 (dd] = 8.0, 1.6 Hz, 1 H), 6.82 (d,= 8.0 Hz, 1 H),
6.00 (s, 2 H), 5.07-4.99 (m, 1 H), 2.34 (s, 3 HR8L(d,J = 6.4 Hz, 6 H)*C NMR
(CDCl, 100 MHz)$ 161.5, 153.4, 149.7, 148.0, 128.7, 121.7, 10807, 11 101.6,
72.9, 21.8, 14.2; HRMS Calcd (ESI) m/z fors8:sNNaQ; [M+Na]* 288.0842, found

288.0828.

3n: Yield: 89% (48.4 mg), white solid, mp 85-86; *H NMR (CDCk, 400 MHz)&
8.14 (s, 1 H), 7.96 (dd, = 8.8, 2.0 Hz, 1 H), 7.89-7.83 (m, 3 H), 7.52-7(8Q 2 H),
5.10-5.04 (m, 1 H), 2.50 (s, 3 H), 1.39 (d= 6.4 Hz, 6 H);**C NMR (CDCE, 100
MHz)  161.9, 153.4, 134.2, 132.8, 132.0, 128.7, 12&7.6, 127.3, 127.2, 126.5,
123.7, 72.9, 21.8, 14.1; HRMS Calcd (ESI) m/z fgsHGNNaQ; [M+Na]" 294.1101,
found 294.1088.

3q: Yield: 98% (44.6 mg), transparent dif NMR (CDCk, 400 MHz)3 7.65 (dd,J =
5.2, 1.2 Hz, 1 H), 7.60 (dd,= 4.0, 1.2 Hz, 1 H), 7.42 (8,= 3.6 Hz, 2 H) 7.15-7.13
(m, 1 H), 7.07-7.05 (m, 1 H), 5.11-5.00 (m, 2 HY¥2(s, 4 H), 2.41 (s, 2 H), 1.40-
1.36 (m, 12 H);®*C NMR (CDCk, 100 MHz)$ 157.6, 153.1, 153.1, 137.7, 132.8,
132.4, 131.7, 129.2, 129.0, 127.2, 126.3, 73.10,731.8, 21.8, 20.0, 14.4; HRMS
Calcd (ESI) m/z for gH13NNaG;S [M+Na]" 250.0508, found .250.0502.

The isomers can be separated by careful chromatiogran silica gel eluting with
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12:1 hexane:ethyl acetate.

39": *H NMR (CDCk, 400 MHz)5 7.44-7.41 (m, 2 H), 7.08-7.05 (m, 1 H), 5.07-5.00

(m, 1 H), 2.41 (s, 3 H), 1.37 (d,= 6.0 Hz, 6 H);**C NMR (CDCE, 100 MHz)$
157.6, 153.1, 137.7, 129.2, 129.0, 127.2, 73.18,24.4; HRMS Calcd (ESI) m/z for
Ci0H1sNNaO,S [M+Na] 250.0508, found .250.0502.

39”: *H NMR (CDCk, 400 MHz)3 7.66 (d,J = 5.2 Hz, 1 H), 7.61-7.60 (m, 1 H),

7.15-7.13 (m, 1 H), 5.12-5.04 (m, 1 H), 2.49 ($1)31.39 (d,J=6.0 Hz, 6 H);13C
NMR (CDCk, 100 MHz)6 153.1, 153.1, 132.8, 132.4, 131.7, 126.3, 73.28,20.1;
HRMS Calcd (ESI) m/z for gH1sNNaGsS [M+Na]" 250.0508, found .250.0502.

3r: Yield: 96% (40.5 mg), transparent dif NMR (CDCk, 400 MHz)$ 7.54 (s, 2 H),
7.46 (d,J = 3.6 Hz, 1 H), 6.90 (d] = 3.2 Hz, 1 H), 6.59-6.58 (m, 1 H), 6.49-6.48 (m,
1 H), 5.08-5.02 (m, 2 H), 2.40 (s, 3 H), 2.32 (¢ 1.37 (d,J = 6.4 Hz, 12 H)}*C
NMR (CDCk, 100 MHz)$ 153.7, 153.3, 153.1, 150.3, 148.1, 145.0, 14444.11
120.4, 113.1, 112.6, 111.7, 73.1, 72.9, 21.8, 2178}, 13.0; HRMS Calcd (ESI) m/z
for CigH1aNNaQ, [M+Na]* 234.0737, found .234.0739.

The isomers can be separated by careful chromatiogran silica gel eluting with
12:1 hexane:ethyl acetate and can be differentiagetheir differentH NMR signal

patterns of the furan ring.

3r": *H NMR (CDCk, 400 MHz)5 7.54 (d,J = 1.6 Hz, 1 H), 7.46 (d] = 3.6 Hz, 1 H),

6.59-6.58 (m, 1 H), 5.10-5.01 (m, 1 H), 2.40 ($4)3 1.37 (d,J = 6.4 Hz, 6 H);"*C
NMR (CDCl, 100 MHz)$ 153.4, 150.3, 144.7, 144.1, 120.4, 112.6, 72.8,217.5;
HRMS Calcd (ESI) m/z for gH13NNaQ, [M+Na]* 234.0737, found .234.0733.

3r": 'H NMR (CDCk, 400 MHz)5 7.53 (s, 1 H), 6.90 (dl = 3.6 Hz, 1 H), 6.49-6.48

(m, 1 H), 5.09-5.00 (m, 1 H), 2.32 (s, 3 H), 1.37 { = 6.0 Hz, 6 H);"*C NMR
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(CDCls, 100 MHz) 6 153.7, 153.1, 148.1, 145.0, 113.2, 111.7, 73.18,213.0;
HRMS Calcd (ESI) m/z for gH1aNNaQ, [M+Na]* 234.0737, found .234.0739.

N,OCOZiPr

CO

3s

3s: Yield: 88% (43.6 mg), transparent dil NMR (CDCk, 400 MHz)5 8.16 (d,J =
8.0 Hz, 1 H), 7.33 (td) = 7.6, 1.6 Hz, 1 H), 7.23 (8,= 8.0 Hz, 1 H), 7.17 (d] = 7.6
Hz, 1 H), 5.09-5.00 (m, 1 H), 2.89 &= 6.4 Hz, 2 H), 2.78 (] = 6.0 Hz, 2 H), 1.91-
1.85 (m, 2 H), 1.38 (d] = 6.0 Hz, 6 H);*C NMR (CDCk, 100 MHz) 161.0, 153.4,
140.7, 130.6, 128.7, 128.6, 126.5, 125.5, 72.74,225.4, 21.7, 21.1; HRMS Calcd
(ESI) m/z for G4H17NNaQ; [M+Na]*270.1101, found 270.1088.

3t: Yield: 77% (42.6 mg), white solid, mp 85-8Z; 'H NMR (CDCk, 400 MHz)$
8.10 (d,J = 8.8 Hz, 1 H), 6.78 (dd] = 8.8, 2.4 Hz, 1 H), 6.66 (d,= 2.4 Hz, 1 H),
5.05-5.02 (m, 1 H), 3.82 (s, 3 H), 2.86Jtr 6.8 Hz, 2 H), 2.74 (1) = 6.0 Hz, 2 H),
1.89-1.83 (m, 1 H), 1.37 (d,= 6.0 Hz, 6 H);*C NMR (CDC}k, 100 MHz)$ 161.4,
160.9, 153.6, 142.8, 127.4, 121.4, 113.0, 112.97,725.3, 29.8, 25.4, 21.8, 21.3;
HRMS Calcd (ESI) m/z for GH1gNNaQ, [M+Na]* 300.1206, found 300.1192.

3u: Yield: 82% (47.2 mg), transparent dif NMR (CDCk, 100 MHz)3 7.45 (s, 1 H),
7.42 (d,J=8.0 Hz, 1 H), 7.09 (d] = 8.0 Hz, 1 H), 5.07-5.01 (m, 1 H), 2.87-2.81 (m,
2 H), 2.78 (dJ = 2.8 Hz, 4 H), 1.81-1.78 (m, 4 H), 1.38 {d5 6.4 Hz, 6 H), 1.18 (1

= 7.6 Hz, 3 H);"*C NMR (CDC}, 100 MHz)$ 167.2, 153.6, 140.0, 137.4, 130.5,
129.3, 127.8, 124.1, 72.7, 29.3, 29.3, 23.0, 2219, 21.4, 11.4; HRMS Calcd (ESI)
m/z for G7H23NNaQ; [M+Na]* 312.1570, found 312.1550.
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3v: Yield: 77% (36.1 mg), transparent diHf NMR (CDCk, 400 MHz)§ 7.72 (d,J =
6.4 Hz, 2 H), 7.44-7.38 (m, 3 H), 5.08-5.02 (m, ). 2190-2.84 (m, 2 H), 1.38 (d,=
6.4 Hz, 6 H), 1.19 (t) = 7.6 Hz, 3 H)**C NMR (CDC}, 100 MHz)$ 167.2, 153.6,
133.7, 130.5, 128.6, 127.3, 72.9, 21.8, 21.6, 1HRMS Calcd (ESI) m/z for
CisH17/NNaQ; [M+Na]* 258.1101, found 258.1090.

3w: Yield: 79% (39.6 mg), transparent dif NMR (CDCk, 400 MHz)$ 7.62 (d,J =
8.0 Hz, 2 H), 7.21 (d] = 8.0 Hz, 2 H), 5.07-5.01 (m, 1 H), 2.87-2.82 @), 2.37 (s,
3 H), 1.38 (d,J = 6.0 Hz, 6 H), 1.18 (] = 7.6 Hz, 3 H):*C NMR (CDC}, 100 MHz)

6 167.0, 153.7, 140.7, 130.7, 129.3, 127.1, 72.88,221.4, 21.4, 11.4; HRMS Calcd
(ESI) m/z for GsH1oNNaO; [M+Na]* 272.1257, found 272.1242.

3x: Yield: 85% (42.3 mg), transparent oif NMR (CDCk, 400 MHz)$ 7.44-7.35
(m, 8 H), 7.20-7.19 (m, 1 H), 7.18-7.17 (m, 1 HPB5.01 (m, 1 H), 4.94-4.88 (m, 1
H), 3.63-3.56 (m, 1 H), 3.03-2.96 (m, 1 H), 1.37J& 6.4 Hz, 7 H), 1.25 (d] = 6.0
Hz, 6 H), 1.21 (dJ = 6.8 Hz, 7 H), 1.17 (d] = 6.8 Hz, 4 H)}*C NMR (CDCE, 100
MHz) & 171.9, 170.8, 153.8, 153.6, 133.6, 132.5, 1298,9, 128.2, 128.2, 127.0,
72.8, 72.6, 35.0, 29.5, 21.8, 21.7, 19.9, 19.6; HRMalcd (ESI) m/z for
C1H1NNaO; [M+Na]* 272.1257, found 272.1245.

3y: Yield: 87% (46.0 mg), transparent dif NMR (CDChk, 400 MHz)8 7.34 (d,J =
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8.0 Hz, 2 H), 7.23-7.17 (m, 4 H),7.09 (d,J = 8.0 Hz, 2 H), 5.06-5.00 (m, 1 H), 4.94-
4.88 (m, 1 H), 3.60-3.53 (m, 1 H), 3.01-2.95 (nH) 2.37 (d,J = 5.6 Hz, 6 H), 1.36
(d,J=6.4 Hz, 4 H), 1.26 (d] = 6.4 Hz, 8 H), 1.21 (d] = 7.2 Hz, 5 H), 1.17 (d] =
6.8 Hz, 7 H)*C NMR (CDCk, 100 MHz)3 171.8, 170.8, 153.8, 153.6, 139.5, 138.9,
130.8, 129.6, 128.9, 128.9, 128.1, 127.0, 72.A,735.0, 29.6, 21.8, 21.7, 21.4, 21.3,
19.9, 19.6; HRMS Calcd (ESI) m/z fori4El,;NNaO; [M+Na]* 286.1414, found
286.1400.

_OCO,Pr

3z Yield: 19% (43.1 mg), white solid, mp 74-76; '"H NMR (CDCk, 400 MHz)3
8.30 (s, 1 H), 7.62 (dl = 8.0 Hz, 2 H), 7.23 (d] = 8.0 Hz, 2 H), 5.07-5.01 (m, 1 H),
2.39 (s, 3 H), 1.38 (dl = 6.4 Hz, 6 H)*C NMR (CDC}, 100 MHz)3 155.6, 153.3,
142.3, 129.6, 128.3, 127.1, 73.1, 21.8, 21.6; HRNSIcd (ESI) m/z for
C12H1sNNaO; [M+Na]* 244.0944, found 244.0952.
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5. Copies of *H and *C NMR spectra
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