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Abstract

Oximes, which are important classes of nitrogen compounds, are ubiquitous in natural products,
drugs as well as materials, and are important intermediates in organic synthesis. We have devel-
oped a mild and convenient protocol for the synthesis of allyl oximes. In the presence of Pd(PPh3).
and DCM, allyloxycarbonyl oximes successfully underwent decaboxylate reaction at room tem-
perature to afford the corresponding allyl oximes in moderate good yields in eight minutes. And
the possible mechanism of the reaction was discussed.
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2.3. FEIESHaRAE

Benzaldehyde O-cinnamyloxime (2a)

ORI, 'THNMR (500 MHz, CDCl,) : 8.14(s, 1H), 7.60 -7 .59 (m, 2H), 7.42 - 7.36 (m, 5H), 7.32 (t,
J=75Hz, 2H), 7.24 (t, J = 7.5 Hz, 1H), 6.69 (dd, J = 15.5 Hz, 1H), 6.45 - 6.40 (m, 1H), 4.85 - 4.83 (m, 1H);
BCNMR (125 MHz, CDCls) 6: 148.9, 136.6, 133.5, 132.2, 129.8, 128.5, 127.8, 127.1, 126.6, 125.1; (El, 70 eV)
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m/z (%): 161 (M+, 49), 131 (35), 117 (22), 77 (77), 41 (100).

Acetophenone O-allyl oxime (2b)

Tt PR %, *THNMR (500 MHz, CDCl,) 6: 7.65 - 7.64 (m, J = 7.5 Hz, 1H), 7.36 - 7.35 (m, 3H), 6.11 -
6.03 (m, 1H), 5.36 (dd, J = 1.5 Hz 1H), 5.33 (t, J = 5 Hz, 1H), 4.71 (d, J = 5.5 Hz, 1H), 5.44 (d, J = 1.5 Hz, 1H),
2.61 (s, 3H); 13CNMR (125 MHz, CDCl; 6: 154.8, 136.7, 134.5, 129.0, 128.4, 126.0, 117.3, 75.0, 12.8; LRMS
(El, 70 eV) m/z (%): 174 (M+, 100), 103 (20), 77 (73).

3,4-dihydro-1(2H)-one O-allyl oxime (2c)

Tt PR %, *HNMR (500 MHz, CDCls) 6: 7.70 (d, J = 8.0 Hz, 1H), 7.33 - 7.26 (m, H), 7.24 - 7.22 (m,
2H), 6.10 - 6.03 (m, 1H), 5.37 - 5.36 (M, 1H), 5.33 - 5.22 (m, 1H), 4.70 - 4.68 (m, 2H), 3.05 - 2.93 (m, 2H), 2.92
- 2.91 (m, 2H); ®*CNMR (125 MHz, CDCl5) J: 162.9, 148.2, 136.1, 134.6, 130.2, 126.9, 125.5, 121.6, 117.2,
75.0, 28.6, 26.5; LRMS (EI, 70 eV) m/z (%): 201 (M+, 100), 184 (35), 129 (43), 41 (100).

3,4-dihydronaphthalen-1(2H)-one-O-allyl oxime (2d)

T PR A, "THNMR (500 MHz, CDCl3) 6: 7.97 (d, J = 7.5, 1H), 7.25 - 7.11 (m, 3H), 6.10 - 6.03 (m,
1H), 5.35 (dd, J = 1.5, 1H), 5.32 - 5.21 (m, 1H), 4.70-4.69 (m, 2H), 2.78 - 2.72 (m, 4H), 1.87 - 182 (2H);
BCNMR (125 MHz, CDCl3) 6: 154.2, 139.5, 134.6, 130.7, 128.9, 128.5, 126.3, 124.2, 117.2, 75.1, 29.7, 24.4,
21.4; LRMS (El, 70 eV) m/z (%): 201 (M+, 59), 184 (35), 129 (43), 41 (100).

Benzaldehyde O-allyl oxime (2¢)

T PR AE, "THNMR (500 MHz, CDCls) 6: 8.12 (s, 1H), 7.59 - 7.57 (m, 2H), 7.36 (t, J = 3.5 Hz, 3H),
6.10 - 6.01 (m, 1H), 5.34 (d, J = 15.5 Hz, 1H), 5.25 (d, J = 9.0 Hz, 1H), 4.67 (d, J = 4.5 Hz, 2H); *CNMR (125
MHz, CDCls) 6: 148.8, 134.0, 132.2, 129.8, 128.6, 127.0, 117.9, 75.1.LRMS (EI, 70 eV) m/z (%): 161 (M+, 50),
131 (35), 91 (39), 41 (100).

3-methoxybenzaldehyde O-allyl oxime (2f)

TR A, "THNMR (500 MHz, CDCls) o: 8.08 (s, 1H), 7.29-7.25 (m, 1H), 7.16 (d, J = 2.5 Hz, 1H),
7.12 (d, J = 7.5 Hz, 1H), 6.93-6.91 (m, 1H), 6.09-6.01 (m, 1H), 5.37 (t, J = 1.5, 1H), 5.34-5.24 (m, 1H), 4.68 (t, J
= 4.5 Hz, 2H ), 3.83 (s, 3H); ®*CNMR (125 MHz,CDCl,) 6: 159.8, 148.8, 133.9, 133.5, 129.7, 120.1, 118.0,
116.2, 111.1, 75.2, 55.3; LRMS (EI, 70 eV) m/z (%): 191(M+, 48), 131 (56), 91 (48), 41 (100).

4-methoxybenzaldehyde O-allyl oxime (2g)

Tt PR AE, *H NMR (500 MHz, CDCls) 6: 8.07 (s, 1H), 7.52 (t, J = 7, 2H), 6,89 (d, J = 8.5, 2H),
6.09-6.01 (m, 1H), 5.36 (d, J = 2.0, 1H), 5.33 (d, J = 1.5, 1H), 4.65 (d, J = 5.5, 2H), 3.82 (s, 3H); *C NMR (125
MHz, CDCls) 6: 160.9, 148.5, 134.1, 128.5, 124.8, 117.8, 114.1, 75.0, 55.3, 29.7; LRMS (EI, 70 eV) m/z (%):
191(M+, 73), 134 (19), 77 (56), 41 (100).

4-chlorobenzaldehyde O-allyl oxime (2h)

Tt PR &, THNMR (500 MHz, CDCly) 6: 8.07 (s, 1H), 7.51 (d, J = 8.5, 2H), 7.33 (d, J = 9.0, 2H),
6.08-6.00 (m, 1H), 5.37 (d, J = 1.5, 1H), 5.33 (d, J = 1.5, 1H), 4.67 (d, J = 5.5, 2H); *CNMR (125 MHz, CDCl5)
J: 147.6, 135.6, 133.8, 130.7, 128.9, 128.2, 118.1, 75.3; LRMS (EI, 70 eV) m/z (%): 195 (M+, 35), 165 (14),
111 (26), 41 (100).

benzaldehyde O-3-methylbut-2-enyl oxime (2i)

Tt PR %, *THNMR (500 MHz, CDCls) 6: 8.33 (s, 1H), 7.72 (t, J = 1.5, 2H), 7.48 - 7.43 (m, 1H), 7.14
(t, J=75, 2H), 5.46 - 5.43 (m, 1H), 4.78 (d, J = 7.5, 2H), 1.78 (s, 3H), 1,76 (s, 3H); *CNMR (125 MHz, CDCls) ¢:
155.6, 153.7, 140.9, 131.6, 129.8, 128.8, 128.3, 117.5, 69.3, 25.7, 18.0; LRMS (EI, 70 eV) m/z (%): 18 9(M+,
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52), 147 (23), 120 (57), 41 (100).

benzaldehyde O-2-methylallyl oxime (2j)

TR AE, *THNMR (500 MHz, CDCls) 6: 8.37 (s, 1H), 7.71 (t, J = 6.5, 2H), 7.45 - 7.39 (m, 3H), 4.85
(s, 1H), 4.80 (s, 1H), 4.39 (t, J = 7.0, 2H), 2.45 (t, J = 7.0, 2H), 1.79 (s, 3H); *CNMR (125 MHz, CDCls) ¢:
155.6, 153.6, 140.7, 131.6, 129.7, 128.7, 128.2, 112.7, 66.6, 36.5, 22.3; LRMS (EI, 70 eV) m/z (%): 175(M+,
34), 161 (47), 120 (59), 41 (100).
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Table 1. Reaction conditions optimization

1 REFMHRL®

X .0 _O . _Ph ° % mol catalyst ~ . S
Ph” N j]/ NP T L N O -Ph

2mL solvent
(0]
1a 2a
Entry Pd/L Solvent T( °C T (min) Yield (%)°
1 Pd(PPhs), PhMe rt 50 76
2 Pd(PPhs), DME rt 50 69
3 Pd(PPhs), THF rt 4 58
4 Pd(PPhs), MeCN rt 35 60
5 Pd(PPhs), DCM rt 8 88
6 Pd(PPhs), DMSO rt 30 57
7 Pd(PPhs), H,0 rt 10 47
8 Pd(dba), DCM rt 20 65
9 Pd(dppf)Cl, DCM rt 28 70
10 Pd(OAC), DCM rt 16 46
11° PdCI,/PPh; DCM rt 20 75
12¢ Pd(dba),/PPhs DCM rt 20 77
13 Pd(PPhs)Cl, DCM rt 30 73
14 Pd(PPhs), DCM 40 8 85
15 Pd(PPhs), DCM 80 8 80
16 Pd(PPhs), DCM 0 45 60

3Reaction conditions: 1a (0.2 mmol), catalyst (5 mol %) in solvent (2 mL) at room temperature; "Isolated yield; ©10 mol % PPh; was used.

Table 2. Palladium-catalyzed allyl oxime from allyloxycarbonyl oxime

7 2. SRENBRERIRIB R ARG AL °

~ .0 0 . _R2 5 % mol Pd(PPh3), ~ 2
RN Y ~Tx - RSN O _~R
o 2mL, DCM, rt, 8 min
Entry Product Yield (%)° Entry Product Yield (%)°
~x .0 = _-Ph
1 Ph7 N T 85 6 ~ /@VM ~F 84

(0]

O
2a of
y—o /N—O
2 ©_< A\ 90 7 meo—{_) \ 83
2b 29
N-O
3 74 8 Cl _\\ 87
Oy
N 2h

x
2c

4 85 9 @\/N\ /\/I\ 78
o = ZF) &
|

N;O\/\

2d
O Oy X
N\
5 \ 80 10 g 85
2e 2j

3Reaction conditions: 1a (0.2 mmol), Pd(PPhs), (5 mol %) in solvent (2 mL) at room temperature; "Isolated yield.
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