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A. General methods

4 and 3C NMR spectra were recorded by using a 400 MHz NMR spectrometer. The chemical
shifts are referenced to signals at 7.26 and 77.0 ppm, respectively, and CDClIs is used as a solvent
with TMS as the internal standard. Mass spectra were recorded on a gas chromatograph-mass
spectrometer with an FID and equipped with an AT.SE-30 capillary column (internal diameter:
0.32 mm, length: 30 m). The data of HRMS was carried out on a high-resolution mass
spectrometer (LCMS-IT-TOF). IR spectra were obtained either as potassium bromide plates or as
liquid films between two potassium bromide plates with an infrared spectrometer. Substrates
la-1k were prepared according to the literature procedure. ® Other reagents were commercially

purchased and used without further purification.

B. General procedure for the preparation of acyclic O,0-acetals 4

To a dried 15 mL polytetrafluoroethylene (PTFE) reaction vessel, the mixture of Pd(PPhs)4 (0.004
mmol), TBD (0.6 mmol), allenes 1 (0.2 mmol), aryl iodide 2 (0.3 mmol) and amine 3 (0.4 mmol)
in toluene (2 mL) was added successively. The vessel was fixed into a stainless steel autoclave
with a pressure-regulating system. Then the autoclave was sealed and CO2 was introduced from a
cylinder. The reaction was carried out at the selected temperature under magnetic stirring for 10 h
and the pressure was kept constant during the reaction. After the reaction was completed, the
vessel was cooled with an ice bath and the pressure was released slowly to atmospheric pressure.
The reaction mixture was extracted with ethyl acetate (10 mL) and then filtered. The volatile
compounds were removed under vacuum and the crude residue was separated by column

chromatography on silica gel to give the desired product.
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C. Optimization of reaction conditions

Table S1. Reaction Optimization®

O
/\N)koj jo

O\/ I / catalyst, base
+ + HN + CO, )
j— solvent, t (j

1a 2a 3a 4aaa
entry catalyst base solvent t(°C) yield(%)®
1 Pd2(dba)s TBD toluene 60 72
2 Pd(Allyl)2Cl2 TBD toluene 60 43
3 Pd(COD)2Cl: TBD toluene 60 41
4 Pd(OAC)2 TBD toluene 60 65
5 Pd(PPhs)4 TBD toluene 60 86 (82)
6 Pd(PPhs)4 guanidine toluene 60 28
7 Pd(PPhs)4 DBU toluene 60 14
8 Pd(PPhs)4 DABCO toluene 60 trace
9 Pd(PPhs)4 K2COs toluene 60 trace
10 Pd(PPhs)4 TBD THF 60 54
11 Pd(PPhs)4 TBD DMF 60 18
12 Pd(PPhs)4 TBD DCM 60 20
13 Pd(PPhs)4 TBD dioxane 60 64
14° Pd(PPhs)4 TBD toluene 60 22
15¢ Pd(PPhs)s TBD toluene 60 73
16 Pd(PPhs)4 TBD toluene 40 49
17 Pd(PPhs)4 TBD toluene 80 76
18° Pd(PPhs)4 TBD toluene 60 61
19 Pd(PPhs)4 - toluene 60 25
20 - TBD toluene 60 n.d'

Table S1. #Reaction conditions: 1a (0.2 mmol), 2a (0.3 mmol), 3a (0.4 mmol), solvent (2 mL), catalyst (0.004
mmol), base (0.6 mmol), CO2 (0.7 MPa), 10 h. ° GC yield with dodecane as the internal standard. The number in
the parentheses is isolated yield. ¢ 3a (0.24 mmol). ¢ 3a (0.6 mmol). ® CO2 (1 atm). " n.d. = not detected. TBD =
triazabicyclo[4.4.0]dec-5-ene.
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D. Procedure for the synthesis 4aia in a larger scale

To a dried 15 mL polytetrafluoroethylene (PTFE) reaction vessel, the mixture of Pd(PPhs)s (0.02
mmol), TBD (3.0 mmol), allenes 1a (1.0 mmol), aryl iodide 2i (1.5 mmol) and amine 3a (2.0
mmol) in toluene (5 mL) was added successively. The vessel was fixed into a stainless steel
autoclave with a pressure-regulating system. Then the autoclave was sealed and CO; was
introduced from a cylinder. The reaction was carried out at the selected temperature under
magnetic stirring for 10 h and the pressure was kept constant during the reaction. After the
reaction was completed, the vessel was cooled with an ice bath and the pressure was released
slowly to atmospheric pressure. The reaction mixture was extracted with ethyl acetate (30 mL)
and then filtered. The volatile compounds were removed under vacuum and the crude residue was

separated by column chromatography on silica gel (20:1) to give 4aia in 61% isolated yield.

E. Reaction of other halohydrocarbons

N +CO, @ . o™ o 1)
__

e

4aaa

O
X -
©/O\/+ ©/ . standard conditions /\N)L
1a 2q

X = Cl, trace
X = Br, trace

(0]
1a + | 4 3a 4 CO, /\NXO/\/\/\/\ )

2s )

4sa (75%)

standard conditions

Scheme S1. Reaction of other halohydrocarbons
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F. BC NMR investigation on the reaction of CO, and diethylamine

2) diethylamine + CO,
-\ o o /1
N_/< © HoN
_/ le) \_

/ H

A L I JLA

1) diethylamine

2}1} l ILI)[] I l%l} ‘ I;O I léﬂ I ];[] ’ QI(] Slﬂ ?IO h{} Sll} 4I(] JI[] 2‘0 l’{} fI]
1 (ppm)
Figure S1. 3C NMR spectra. 1) diethylamine (1 mmol) in 1.5 mL of CeDe. 2) reaction mixture of
diethylamine and CO,. Reaction conditions: CO, (0.1 MPa) was bubbled to the solution of

diethylamine (1 mmol) in 1.5 mL of CeDs at room temperature for 1 h.

G. Analytical data

1-Phenoxy-2-phenylallyl diethylcarbamate (4aaa)

4aaa was obtained after purification by column chromatography on silica
i TQ gel (petroleum ether / ethyl acetate = 30:1) as a pale yellow oil in 82% yield
~N"0" o
) (53.1 mg, 0.16 mmol). *H NMR (400 MHz, CDClg) 6 = 7.60 — 7.52 (m, 2
© H), 7.37 - 7.25(m,5H), 7.15 (s, 1 H), 7.08 (d, J =8.0 Hz, 2 H), 7.02 (t, J =
7.6 Hz, 1 H), 5.64 (d, J = 10.4 Hz, 2 H), 3.36 — 3.06 (m, 4 H), 1.09 (t, J = 6.8 Hz, 3H), 0.92 (t,J =
6.8 Hz, 3 H). ®*C NMR (100 MHz, CDCl3) § = 156.2, 154.0, 144.3, 137.2, 129.5, 128.2, 127.9,
127.1, 122.6, 117.2, 116.8, 96.5, 41.9, 41.4, 13.8, 13.3. IR (KBr): 2975, 2936, 2887, 1705, 1591,
1485, 1425, 1272, 1222, 1160, 1053, 980, 760, 694 cm'. HRMS-ESI (m/z): calcd for

C20H23NNaOs" [M + Na]*: 348.1570; found 348.1572.

1-Phenoxy-2-(p-tolyl)allyl diethylcarbamate (4aba)
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4aba was obtained after purification by column chromatography on
0 TQ/ silica gel (petroleum ether / ethyl acetate = 20:1) as a pale yellow oil
/\NJ\O o) in 78% yield (52.9 mg, 0.16 mmol). *H NMR (400 MHz, CDCl3) 6 =
) @ 7.46 (d,J =7.8 Hz, 2 H), 7.27 (t, J= 7.6 Hz, 2 H), 7.14 (d, J = 7.6
Hz, 3 H), 7.07 (d, J = 8.0 Hz, 2 H), 7.01 (t, J = 7.6 Hz, 1 H), 5.62 —
5.58 (M, 2 H), 3.55 — 2.95 (m, 4 H), 2.34 (s, 3 H), 1.09 (t, J = 6.4 Hz, 3 H), 0.94 (t, J = 6.4 Hz, 3
H). 3C NMR (100 MHz, CDCl3) 6 = 156.3, 154.0, 144.0, 137.6, 134.2, 129.4, 128.9, 126.9, 122.6,
117.1, 116.0, 96.5, 41.9, 41.3, 21.1, 13.8, 13.3. IR (KBr): 3043, 2977, 2935, 2882, 1706, 1595,
1486, 1430, 1381, 1275, 1226, 1163, 1055, 981, 829, 761, 693, 508 cm™. HRMS-ESI (m/z): calcd
for Co1H2sNNaOs* [M + Na]*™: 362.1727; found 362.1723.
2-(4-Methoxyphenyl)-1-phenoxyallyl diethylcarbamate (4aca)
(|) 4aca was obtained after purification by column chromatography on
j\\/@ silica gel (petroleum ether / ethyl acetate = 10:1) as a pale yellow
/\N)OJ\O o oil in 69% yield (48.7 mg, 0.14 mmol). *H NMR (400 MHz, CDCls)
) 0=751(d,J=8.0Hz,2H),7.27 (t,J=7.6 Hz, 2 H), 7.12 (5, 1 H),
@ 7.07 (d, J=8.0 Hz, 2 H), 7.02 (t, J = 7.6 Hz, 1 H), 6.87 (d, J = 8.0
Hz, 2 H), 5.56 (s, 2 H), 3.80 (s, 3 H), 3.31 - 3.11 (m, 4 H), 1.09 (t, J = 6.4 Hz, 3H), 0.95 (t, J =
6.4 Hz, 3 H). *C NMR (100 MHz, CDCls) 6 = 159.4, 156.2, 154.0, 143.5, 129.6, 129.5, 128.2,
122.6, 117.1, 115.3, 113.6, 96.7, 55.2, 41.9, 41.4, 13.8, 13.3. IR (KBr): 3051, 2975, 2840, 1712,
1602, 1508, 1378, 1226, 1165, 964, 922, 841, 755, 696, 515 cm™*. HRMS-ESI (m/z): calcd for
C21H2sNNaO," [M + Na]*: 378.1676; found 378.1679.
2-(4-(Tert-butyl)phenyl)-1-phenoxyallyl diethylcarbamate (4ada)
4ada was obtained after purification by column chromatography

on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale

j\ yellow oil in 46% yield (35 mg, 0.09 mmol). *H NMR (400 MHz,
>N Y07 o

CDCl3) 6 =750 (d, J =8.0 Hz, 2 H), 7.36 (d, J = 7.6 Hz, 2 H),

728 (t,J=7.6HHz, 2 H), 7.14 (s, 1 H), 7.08 (d, J = 8.0 Hz, 2 H),

7.02 (t, = 7.6 Hz, 1 H), 5.62 (s, 2 H), 3.31 — 3.15 (m, 4 H), 1.32
(s, 9 H), 1.09 (t, J = 6.4 Hz, 3 H), 0.92 (t, J = 6.4 Hz, 3 H).3C NMR (100 MHz, CDCls) 6 = 156.3,

154.0, 150.9, 144.0, 134.2, 129.5, 126.7, 125.1, 122.6, 117.1, 116.0, 96.5, 41.9, 41.4, 34.5, 31.2,
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13.8, 13.3. IR (KBr): 2969, 1705, 1594, 1486, 1424, 1273, 1225, 1162, 1056, 982, 757 cm™.
HRMS-ESI (m/z): calcd for C24H31NNaOs™ [M + Na]*: 404.2196; found 404.2202.

2-([1,1'-Biphenyl]-4-yl)-1-phenoxyallyl diethylcarbamate (4aea)

4aea was obtained after purification by column

O chromatography on silica gel (petroleum ether / ethyl acetate =

0 O 20:1) as a pale yellow oil in 66% yield (53 mg, 0.13 mmol). *H

A N NMR (400 MHz, CDCls) § = 7.65 (d, J = 7.6 Hz, 2 H), 7.59 (t,

N" 070
) © J=7.2Hz,4H),7.42 (t, J = 7.4 Hz, 2 H), 7.35 - 7.26 (m, 3 H),
7.19 (s, 1 H), 7.10 (d, J = 8.0 Hz, 2 H), 7.02 (t, J = 7.2 Hz, 1
H), 5.68 (d, J = 4.8 Hz, 2 H), 3.31 — 3.13 (m, 4 H), 1.14 — 1.05 (m, 3 H), 0.98 — 0.90 (m, 3 H). *C
NMR (100 MHz, CDCls) § = 156.2, 154.0, 143.8, 140.6, 140.6, 136.0, 129.5, 128.7, 127.4, 127.3,
126.9, 126.9, 122.7, 117.1, 116.7, 96.5, 41.9, 41.4, 13.8, 13.3. IR (KBr): 3047, 2976, 1704, 1594,
1483, 1430, 1274, 1226, 1163, 1058, 986, 844, 759, 695 cm™. HRMS-ESI (m/z): calcd for
CasHzzNNaO3* [M + NaJ*: 424.1883; found 424.1886.

2-(4-Fluorophenyl)-1-phenoxyallyl diethylcarbamate (4afa)

F 4afa was obtained after purification by column chromatography on
0 T@ silica gel (petroleum ether / ethyl acetate = 20:1) as a pale yellow oil
/)\j)ko in 83% vyield (56.7 mg, 0.16 mmol). *H NMR (400 MHz, CDCls) 6

(0]

@ =7.61-749(m, 2H),728(t J=7.4Hz, 2H),711-7.00(m, 6
H), 5.60 (d, J = 22.4 Hz, 2 H), 3.30 - 3.11 (m, 4 H), 1.09 (t, J = 6.4
Hz, 3 H), 0.92 (t, J = 6.4 Hz, 3 H). *C NMR (100 MHz, CDCls) ¢ = 163.8, 161.3, 156.1, 153.9,
143.4, 133.2, 129.5, 128.9, 128.9, 122.7, 117.1, 116.9, 115.2, 115.0, 96.6, 41.9, 41.3, 13.8, 13.3.
IR (KBr): 3062, 2978, 2936, 2892, 1708, 1596, 1497, 1429, 1274, 1227, 1162, 1056, 979, 840,
761, 694, 510 cm™. HRMS-ESI (m/z): calcd for CoH2,FNNaOs* [M + Na]*:366.1476; found

366.1478.

2-(4-Chlorophenyl)-1-phenoxyallyl diethylcarbamate (4aga)

Cl  4aga was obtained after purification by column chromatography on
0 YQ/ silica gel (petroleum ether / ethyl acetate = 20:1) as a pale yellow
/jko 0 oil in 79% yield (56.7 mg, 0.16 mmol). *H NMR (400 MHz, CDCls)
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§5=7.43(d,J=7.6 Hz, 2 H), 7.25 - 7.17 (m, 4 H), 7.02 (s, 1 H), 6.99 — 6.92 (m, 3 H), 5.54 (d, J =
18.2 Hz, 2 H), 3.22 — 3.03 (m, 4 H), 1.01 (t, J = 6.8 Hz, 3 H), 0.85 (t, J = 6.4 Hz, 3 H). 3C NMR
(100 MHz, CDCl3) 6 = 156.0, 153.8, 143.3, 135.6, 133.8, 129.5, 128.5, 128.3, 122.8, 117.4, 117.1,
96.5, 41.9, 41.3, 13.8, 13.3. IR (KBr): 2975, 2946, 1706, 1593, 1487, 1427, 1274, 1223, 1162,
1087, 985, 835, 759 cm™. HRMS-ESI (m/z): calcd for CaH22CINO3Na* [M + Na]*: 382.1180;
found 382.1182.

2-(4-Bromophenyl)-1-phenoxyallyl diethylcarbamate (4aha)

/\Nj\(j@
P

Br
(0]
@ CDCl3) 6 =7.52—-7.40 (m, 4 H), 7.28 (t, J = 7.6 Hz, 2 H), 7.10 (s,
1 H), 7.08 - 6.99 (m, 3 H), 5.63 (d, J = 16.8 Hz, 2 H), 3.33 — 3.10

4aha was obtained after purification by column chromatography
on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale

yellow oil in 54% yield (43.5 mg, 0.11 mmol). *H NMR (400 MHz,

(m, 4 H), 1.09 (t, J = 6.4 Hz, 3 H), 0.93 (t, J = 6.4 Hz, 3 H).3C NMR (100 MHz, CDCl3) § =
156.1, 153.8, 143.4, 136.0, 131.3, 129.5, 128.8, 122.8, 122.1, 117.5, 117.1, 96.4, 42.0, 41.4, 13.8,
13.3. IR (KBr): 3063, 2977, 2936, 2883, 1707, 1593, 1483, 1429, 1380, 1275, 1224, 1163, 1065,
985, 835, 761 cmt. HRMS-ESI (m/z): calcd for CoH22BrNNaOs* [M + Na]*: 426.0675; found
426.0678.

1-Phenoxy-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4aia)

/\Nj\oj\\)ij/
)

CF5 4aia was obtained after purification by column chromatography
(6]
© MHz, CDCls) 6 =7.69 (d, J =8.0 Hz, 2 H), 7.60 (d, J = 8.0 Hz, 2

on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale

yellow oil in 84% vyield (66.0 mg, 0.17 mmol). *H NMR (400

H), 7.29 (t, J = 7.6 Hz, 2 H), 7.15 (5, 1 H), 7.09 — 7.01 (m, 3 H),
5.71 (d, J = 23.4 Hz, 2 H), 3.32 - 3.09 (m, 4 H), 1.09 (t, J = 6.6 Hz, 3 H), 0.92 (t, J = 6.8 Hz, 3 H).
13C NMR (100 MHz, CDCls) ¢ = 156.0, 153.8, 143.5, 140.8, 129.9(J = 32.4 Hz), 129.6, 127.6,
125.1(J = 3.7 Hz), 124.1 (J = 270.4 Hz), 122.9, 118.7, 117.1, 96.4, 42.0, 41.4, 13.8, 13.2. IR (KBr):
3063, 2979, 1708, 1597, 1483, 1425, 1326, 1276, 1224, 1159, 1066, 984, 847, 761, 693, 612 cm™,
HRMS-ESI (m/z): calcd for C21H2:FsNNaOs™ [M + Na]*: 416.1444; found 416.1449.
1-Phenoxy-2-(m-tolyl)allyl diethylcarbamate (4aja)

4aja was obtained after purification by column chromatography on silica gel (petroleum ether /
S8



ethyl acetate = 20:1) as a colorless oil in 52% vyield (35.0 mg, 0.10

0 T@\ mmol). 'H NMR (400 MHz, CDCls) § = 7.36 (d, J = 9.2 Hz, 2 H),
/\N)ko o) 7.31-7.21 (m, 3 H), 7.14 — 7.05 (m, 4 H), 7.02 (t, J = 7.2 Hz, 1 H),
) © 5.62 (d, J = 9.6 Hz, 2 H), 3.32 — 3.12 (m, 4 H), 2.35 (s, 3 H), 1.09 (t,

J = 6.4 Hz, 3 H), 0.94 (t, J = 6.0 Hz, 3 H). 3C NMR (100 MHz,
CDCl3) 6 = 156.3, 154.0, 144.4, 137.7, 137.2, 129.4, 128.6, 128.1, 127.8, 124.2, 122.6, 117.2,

116.6, 96.5, 41.9, 41.4, 21.4, 13.8, 13.3. IR (KBr): 3046, 2972, 1706, 1594, 1480, 1230, 1163, 985,
766, 694 cm™. HRMS-ESI (m/z): calcd for C21H2sNNaOs* [M + Na]*: 362.1727; found 362.1732.

2-(3-Bromophenyl)-1-phenoxyallyl diethylcarbamate (4aka)

4aka was obtained after purification by column chromatography

o on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale

/\NJ\O

) @ CDCls) 6 = 7.75 (s, 1 H), 7.49 (d, J = 7.8 Hz, 1 H), 7.44 (d, J = 8.0

yellow oil in 42% vyield (33.8 mg, 0.08 mmol). *H NMR (400 MHz,

Hz, 1H), 7.29 (t, J=7.6 Hz, 2 H), 7.21 (t, J = 7.6 Hz, 1 H), 7.09 —

7.01 (m, 4 H), 5.64 (d, J = 17.6 Hz, 2 H), 3.31 - 3.12 (m, 4 H), 1.10 (t, J = 6.6 Hz, 3 H), 0.95 (t, J
= 6.6 Hz, 3 H). *C NMR (100 MHz, CDCls) ¢ = 156.0, 153.8, 143.2, 139.2, 130.9, 130.4, 129.7,
1295, 125.8, 122.8, 122.3, 118.2, 117.2, 96.6, 42.0, 41.4, 13.8, 13.3. IR (KBr): 2976, 2934, 2882,
1707, 1592, 1483, 1427, 1274, 1224, 1162, 1058, 985, 762, 690 cm™. HRMS-ESI (m/z): calcd for
C20H22BrNNaOs" [M + Na]*: 426.0675; found 426.0673.
1-phenoxy-2-(o-tolyl)allyl diethylcarbamate (4ala)

4ala was obtained after purification by column chromatography on
0 T\Ej silica gel (petroleum ether / ethyl acetate = 30:1) as a colorless oil in 12%
Ay Ej

/\N

)

yield (8.4 mg, 0.02 mmol). *H NMR (400 MHz, CDCl3) 6 =7.22 - 7.15
(m, 4 H), 7.13 - 7.10 (m, 2 H), 6.93 (d, J = 8.6 Hz, 3 H), 6.89 (s, 1 H),
5.74 (s, 1 H), 5.20 (s, 1 H), 3.20 — 3.08 (m, 4 H), 2.28 (s, 3 H), 1.02 —
0.97 (m, 3 H), 0.88 (t, J = 7.2 Hz, 3 H). 3C NMR (100 MHz, CDCl3) = 156.6, 153.9, 144.6,
137.8, 136.2, 123.0, 129.4, 127.5, 125.2, 122.5, 118.4, 116.8, 96.6, 41.8, 41.2, 20.0, 13.9, 13.2. IR
(KBr): 3071, 2974, 2931, 1707, 1595, 1488, 1426, 1380, 1275, 1226, 1162, 1053, 986, 760, 692
cmt, HRMS-ESI (m/z): calcd for C1H2sNNaOs™ [M + Na]*: 362.1727; found 362.1724.

2-(3,4-Dimethylphenyl)-1-phenoxyallyl diethylcarbamate (4ama)
9



4ama was obtained after purification by column chromatography on
silica gel (petroleum ether / ethyl acetate = 20:1) as a pale yellow oil
i in 61% yield (43.1 mg, 0.12 mmol). *H NMR (400 MHz, CDCl3) 6 =
~ N0

o)
) 7.34 (s, 1 H), 7.30 — 7.27 (m, 2 H), 7.26 — 7.23 (m, 1 H), 7.12 — 7.05

(m, 4 H), 7.01 (t, J = 7.2 Hz, 1 H), 5.58 (s, 2 H), 3.32 — 3.17 (m, 4
H), 2.28 — 2.24 (m, 6 H), 1.10 (t, J = 6.4 Hz, 3 H), 0.97 (t, J = 6.4 Hz,
3 H). C NMR (100 MHz, CDCl3) 6 = 156.3, 154.0, 144.2, 136.4, 136.2, 134.8, 129.5, 129.4,
128.3, 124.5, 122.6, 117.3, 115.8, 96.6, 41.9, 41.4, 19.8, 19.4, 13.9, 13.3. IR (KBr): 2974, 2930,
1706, 1595, 1485, 1427, 1274, 1225, 1162, 1055, 982, 758 cmt. HRMS-ESI (m/z): calcd for
C2H2NNaOs* [M + Na]*: 376.1883; found 376.1886.
1-Phenoxy-2-(thiophen-2-yl)allyl diethylcarbamate (4ana)
S\\ 4ana was obtained after purification by column chromatography on
j\ j\\JD silica gel (petroleum ether / ethyl acetate = 15:1) as a pale yellow oil in
~>N" Y070 _
) 68% yield (45.0 mg, 0.14 mmol). *H NMR (400 MHz, CDCls) § = 7.29
@ (t,J=74Hz,3H),7.25-7.21 (m, 1 H), 7.12 - 7.06 (m, 3 H), 7.04 (d,
J=7.2Hz,1H),7.01-6.98 (m, 1 H),5.61(d,J =57.1 Hz, 2 H), 3.33 -
3.19 (m, 4 H), 1.11 (t, J = 6.8 Hz, 3 H), 0.99 (t, J = 6.8 Hz, 3 H). **C NMR (100 MHz, CDCl3) 6 =
156.0, 153.9, 139.6, 137.9, 129.5, 127.3, 125.5, 125.0, 122.8, 117.2, 115.0, 96.1, 42.0, 41.4, 13.9,
13.3. IR (KBr): 3074, 2976, 2941, 2887, 1706, 1596, 1483, 1429, 1274, 1225, 1162, 983, 842, 761,
702 cmt. HRMS-ESI (m/z): calcd for C1gH21NNaOsS* [M + Na]*: 354.1134; found 354.1136.
1-Phenoxy-2-(pyridin-3-yl)allyl diethylcarbamate (4aoa)
X, 4aoa was obtained after purification by column chromatography on
0 T@“ silica gel (petroleum ether / ethyl acetate = 3:1) as a pale yellow oil in
/\N)ko 0 69% yield (45.0 mg, 0.14 mmol). *H NMR (400 MHz, CDCl3) ¢ =
) © 8.83(s,1H),856(d, J=44Hz,1H),791(d, J=7.8Hz, 1H),7.32
—~7.26 (m,J=7.2Hz,3H),7.13 (s, 1 H), 7.09 - 7.01 (m, 3 H), 5.70 (d,
J =23.0 Hz, 2 H), 3.33 - 3.08 (m, 4 H), 1.10 (t, J = 6.8 Hz, 3 H), 0.92 (t, J = 6.8 Hz, 3 H).*C
NMR (100 MHz, CDCls) ¢ = 155.8, 153.7, 149.0, 148.5, 141.6, 134.5, 132.8, 129.5, 122.9, 122.8,

118.7, 117.0, 96.5, 41.9, 41.3, 13.8, 13.2. IR (KBr): 3042, 2977, 1708, 1590, 1482, 1424, 1274,

S10



1223, 1162, 981, 817, 762, 701, 624, 507 cm™. HRMS-ESI (m/z): calcd for CisH22N2NaOs* [M +
Na]*: 349.1523; found 349.1525.

1-(p-Tolyloxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4bia)

CF5; 4bia was obtained after purification by column chromatography

o j\\)iJ/ on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale
/\NLO e} yellow oil in 70% yield (57.0 mg, 0.14 mmol). *H NMR (400
) MHz, CDCls) 6 = 7.69 (d, J = 8.0 Hz, 2 H), 7.61 (d, J = 8.4 Hz, 2
H), 7.13 — 7.04 (m, 3 H), 6.96 (d, J = 8.4 Hz, 2 H), 5.70 (d, J =

21.6 Hz, 2 H), 3.34—3.08 (M, 4 H), 2.29 (s, 3H), 1.10 (t, J = 6.4
Hz, 3 H), 0.94 (t, J = 6.4 Hz, 3 H).3C NMR (100 MHz, CDCls) ¢ = 153.9, 153.9, 143.6, 140.9,
132.4, 130.0, 129.9(J = 32.2 Hz), 127.6, 125.1(J = 3.8 Hz), 124.2(J = 270.2 Hz), 118.6, 117.2,
96.8, 42.0, 41.4, 20.6, 13.8, 13.3. IR (KBr): 2976, 2931, 2876, 1707, 1510, 1474, 1427, 1326,
1274, 1224, 1165, 1125, 1069, 991, 850, 819, 761 cm’ HRMS-ESI (m/z): calcd for

C22H24F3NNaOs* [M + Na]*: 430.1600; found 430.1602.

1-(4-Methoxyphenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4cia)

CF3 4cia was obtained after purification by column chromatography

o T@ on silica gel (petroleum ether / ethyl acetate = 10:1) as a yellow

/\NJ\Q o) oil in 75% yield (63.4 mg, 0.15 mmol). *H NMR (400 MHz,

) © CDCl3) 6 = 7.69 (d, J = 8.1 Hz, 2 H), 7.60 (d, J = 8.1 Hz, 2 H),

7.00 (d, J=7.6 Hz, 3H),6.82 (d, J=85Hz,2 H), 569 (d, J =

o~ 17.4 Hz, 2 H), 3.76 (s, 3H), 3.31 - 3.09 (m, 4 H), 1.09 (t, J = 6.5

Hz, 3 H), 0.94 (t, J = 6.5 Hz, 3 H). *C NMR (100 MHz, CDCls) ¢ = 155.5, 153.9, 149.9, 143.6,

140.9, 129.9(J = 32.3 Hz), 127.5, 125.1(J = 3.8 Hz), 124.1(J = 270.3 Hz), 118.9, 118.6, 114.6,

97.55, 55.5, 42.0, 41.4, 13.8, 13.2. IR (KBr): 2978, 2937, 1707, 1508, 1474, 1428, 1326, 1274,

1218, 1165, 1124, 1069, 1042, 992, 832, 759 cm™. HRMS-ESI (m/z): calcd for C22H24FsNNaO4*
[M + Na]*: 446.1550; found 446.1552.

1-(4-1sopropylphenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4dia)
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CF3 4dia was obtained after purification by column chromatography

o T@ on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale

/\NLO o) yellow oil in 72% yield (63.0 mg, 0.14 mmol). *H NMR (400

MHz, CDCls) 6 = 7.69 (d, J = 8.0 Hz, 2 H), 7.60 (d, J = 8.0 Hz, 2

H), 7.14 (d, J = 7.6 Hz, 2 H), 7.10 (s, 1 H), 6.99 (d, J = 7.6 Hz, 2

H), 5.70 (d, J = 24.0 Hz, 2 H), 3.31 — 3.09 (m, 4 H), 2.91 — 2.81

(m, 1 H), 1.21 (d, J = 6.8 Hz, 6 H), 1.09 (t, J = 6.4 Hz, 3 H), 0.92 (t, J = 6.4 Hz, 3 H).3C NMR

(100 MHz, CDCl3) ¢ = 154.1, 153.9, 143.6, 143.4, 140.9, 129.9(J = 32.3 Hz), 127.6, 127.4,

125.1(J = 3.8 Hz), 124.2(J = 270.3 Hz), 118.6, 117.0, 96.7, 42.0, 41.4, 33.3, 24.1, 24.1, 13.8, 13.3.

IR (KBr): 2965, 2933, 2875, 1707, 1510, 1475, 1426, 1326, 1274, 1226, 1165, 1125, 1069, 991,

847, 754 cm™. HRMS-ESI (m/z): caled for CaHzsFsNNaOs* [M + Na]*: 458.1913; found
458.1916.

1-(4-Chlorophenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4eia)

CF3; 4eia was obtained after purification by column chromatography
0 T@ on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale
/\N)ko o) yellow oil in 60% yield (51.1 mg, 0.12 mmol). *H NMR (400
) © MHz, CDCls) 6 = 7.67 (d, J = 8.0 Hz, 2 H), 7.61 (d, J = 8.4 Hz, 2

Cl

H), 7.24 (d, J = 9.2 Hz, 2 H), 7.09 (s, 1 H), 7.01 (d, J = 8.8 Hz, 2

H), 5.70 (d, J = 15.2 Hz, 2 H), 3.32 - 3.10 (m, 4 H), 1.10 (t, J =
6.8 Hz, 3 H), 0.93 (t, J = 6.8 Hz, 3 H). **C NMR (100 MHz, CDCls) 6 = 154.6, 153.7, 143.2, 140.6,
130.0(J = 32.3 Hz), 129.5, 128.0, 127.5, 125.2(J = 3.7 Hz), 124.1(J = 270.5 Hz), 119.0, 118.6,
96.5, 42.1, 41.4, 13.8, 13.2. IR (KBr): 2978, 2934, 1708, 1489, 1428, 1326, 1274, 1326, 1274,
1228, 1165, 1125, 1069, 991, 930, 829 cm™. HRMS-ESI (m/z): calcd for C21H21CIFsNNaOs* [M +
Na]*: 450.1054; found 450.1056.

1-(4-Bromophenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4fia)

CF; 4fia was obtained after purification by column chromatography

o TQ/ on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale

/)\l)ko 0 yellow oil in 72% yield (67.8 mg, 0.14 mmol). *H NMR (400
Br

MHz, CDCls) 5 = 7.69 (d, J = 8.4 Hz, 2 H), 7.63 (d, J = 8.4 Hz, 2
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H), 7.44 — 7.39 (m, 2 H), 7.12 (s, 1 H), 7.01 — 6.96 (m, 2 H), 5.73 (d, J = 13.6 Hz, 2 H), 3.36 —
3.27 (M, 2 H), 3.24 — 3.09 (m, 2 H), 1.13 (t, J = 7.2 Hz, 3 H), 0.95 (t, J = 7.2 Hz, 3 H).3C NMR
(100 MHz, CDCls) & = 155.1, 153.7, 143.1, 140.5, 132.5, 130.0(J = 32.4 Hz), 127.5, 125.2(J = 3.7
Hz), 124.1(J = 270.3 Hz), 119.0, 115.5, 96.4, 42.1, 41.4, 13.8, 13.2. IR (KBr): 2978, 2934, 1708,
1486, 1428, 1326, 1275, 1228, 1165, 1126, 1069, 994, 850 cm’. HRMS-ESI (m/z): calcd for
CaiH21BrFsNNaO3* [M + Na]*: 494.0549; found 494.0550.

1-(4-Cyanophenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4gia)

CF; 4gia was obtained after purification by column chromatography

0 j\\/©/ on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale

/\NJ\O o yellow oil in 51% yield (42.6 mg, 0.10 mmol). *H NMR (400

) © MHz, CDCl3) 6 = 7.68 — 7.60 (m, 6 H), 7.23 (s, 1 H), 7.19 — 7.15
CN

(m, 2 H), 5.76 (d, J = 12.3 Hz, 2 H), 3.32 (q, J = 7.1 Hz, 2 H),

3.24-3.12 (m, 2 H), 1.14 (t, J = 7.2 Hz, 3H), 0.94 (t, J = 7.2 Hz,
3 H). C NMR (100 MHz, CDCls) ¢ = 159.2, 153.5, 142.7, 140.2, 134.1, 130.1(J = 32.4 Hz),
127.5, 125.3(J = 3.7 Hz),124.0 (J = 270.2 Hz), 119.4, 118.7, 117.4, 106.2, 95.6, 95.5, 42.2, 41.5,
13.8, 13.3. IR (KBr): 2978, 2934, 2228, 1709, 1605, 1506, 1427, 1240, 1164, 1124, 1068, 989,
843, 758 cml. HRMS-ESI (m/z): calcd for CxHaiFsN2NaOz* [M + Na]*: 441.1396; found
441.1440.

1-(m-Tolyloxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4hia)

CF3 4hia was obtained after purification by column chromatography

o Y©/ on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale
/\NJ\O e} yellow oil in 68% vyield (55.4 mg, 0.14 mmol). *H NMR (400
) @\ MHz, CDCls) 6 = 7.69 (d, J = 8.4 Hz, 2 H), 7.60 (d, J = 8.4 Hz, 2
H), 7.21-7.15 (m, 1 H), 7.12 (s, 1 H), 6.89 — 6.84 (m, 3 H), 5.70

(d, J=21.2 Hz, 2 H), 3.33 - 3.10 (m, 4 H), 2.31 (s, 3H), 1.10 (t, J =6.8 Hz, 3 H),0.92 (t, J = 6.8
Hz, 3 H). 3C NMR (100 MHz, CDCls) § = 156.0, 153.8, 143.5, 140.8, 139.7, 129.9(J = 32.4 Hz),
129.3, 127.6, 125.1(J = 3.8 Hz), 124.2(J = 270.3 Hz), 123.7, 118.7, 117.9, 113.8, 96.4, 42.0, 41.4,
21.4, 13.8, 13.3. IR (KBr): 2973, 2929, 2874, 1706, 1611, 1588, 1481, 1459, 1426, 1325, 1275,

1252, 1168, 1124, 1068, 1011, 984, 849, 776 cm™. HRMS-ESI (m/z): calcd forCz,H24FsNOsNa*

[M + Na]*: 430.1600; found 430.1604.
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1-(o-Tolyloxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4iia)

CF3; 4iia was obtained after purification by column chromatography
o T@ on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale
/\N)ko o yellow oil in 63% yield (51.2 mg, 0.13 mmol). *H NMR (400
) ©/ MHz, CDCls) 6 = 7.71 (d, J = 8.0 Hz, 2 H), 7.60 (d, J = 8.0 Hz, 2
H), 7.15 — 7.07 (m, 4 H), 6.96 — 6.91 (m, 1 H), 5.71 (d, J = 30.0
Hz, 2 H), 3.30 — 3.09 (m, 4 H), 2.16 (s, 3 H), 1.08 (t, J = 6.5 Hz, 3 H), 0.92 (t, J = 6.3 Hz, 3 H).
13C NMR (100 MHz, CDCl3) & = 154.4, 153.9, 143.8, 140.9, 131.0, 129.9(J = 32.3 Hz), 128.1,
127.6, 126.9, 125.0(J = 3.8 Hz), 124.1(J = 270.1 Hz), 122.7, 118.7, 115.1, 97.0, 42.0, 41.4, 16.3,
13.7, 13.2. IR (KBr): 2978, 2935, 1707, 1590, 1494, 1476, 1427, 1327, 1274, 1233, 1165, 1125,
1069, 988, 850, 755 cm™. HRMS-ESI (m/2): calcd for Ca2H24FsNNaOs* [M + Na]*: 430.1600;
found 430.1604.
1-([1,1'-Biphenyl]-2-yloxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4jia)
CF5; 4jia was obtained after purification by column chromatography
o on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale
/\N/U\O o O yellow oil in 58% yield (54.4 mg, 0.12 mmol). 'H NMR (400
O MHz, CDCls) 6 = 7.46 (s, 4 H), 7.38 — 7.34 (m, 2 H), 7.33 - 7.29
(m,2H),7.27-7.23(m, 4 H), 7.14 -7.09 (m, 1 H), 7.05 (5, 1 H),
5.54 (d, J = 6.8 Hz, 2 H), 3.27 — 3.16 (m, 2 H), 3.10 — 2.95 (m, 2
H), 1.05 (t, J = 6.8 Hz, 3 H), 0.83 (t, J = 6.8 Hz, 3 H). *C NMR (100 MHz, CDCls) 6 = 153.8,
153.0, 143.6, 140.7, 138.1, 132.9, 131.0, 129.6, 129.6(J = 32.6 Hz), 128.6, 127.8, 127.7, 126.9,
124.9(J = 3.8 Hz), 124.5(J = 270.3 Hz), 123.3, 118.9, 116.8, 97.4, 41.9, 41.3, 13.7, 13.2. IR (KBr):
2977, 2933, 2878, 1706, 1479, 1429, 1326, 1273, 1219, 1164, 1124, 1068, 985, 849, 757, 699 cm™™.
HRMS-ESI (m/z): calcd for C27H26FsNOsNa*™ [M + Na]*: 492.1757; found 492.1758.

1-(Naphthalen-2-yloxy)-2-(4-(trifluoromethyl)phenylallyl diethylcarbamate (4kia)

CF3  4kia was obtained after purification by column chromatography

o) on silica gel (petroleum ether / ethyl acetate = 20:1) as a pale
/\NJ\O o) yellow oil in 63% yield (55.8 mg, 0.13 mmol). *H NMR (400
O MHz, CDCls) 6 = 7.78 — 7.70 (m, 5 H), 7.61 (d, J = 8.0 Hz, 2 H),
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7.46 —7.41 (m, 2 H), 7.39 — 7.34 (m, 1 H), 7.30 (s, 1 H), 7.26 — 7.22 (m, 1 H), 5.75 (d, J = 29.6 Hz,
2 H), 3.33-3.10 (m, 4 H), 1.10 (t, J = 6.8 Hz, 3 H), 0.91 (t, J = 6.8 Hz, 3 H). 3C NMR (100 MHz,
CDCls) 6 = 153.9, 153.7, 143.4, 140.7, 134.3, 130.0, 129.8(J = 32.3 Hz), 129.6, 127.6, 127.2,
126.4, 125.1(J = 3.8 Hz), 124.5, 124.1(J = 270.2 Hz), 119.1, 118.9, 111.4, 96.4, 42.1, 41.5, 13.8,
13.3. IR (KBr): 3060, 2977, 2933, 1707, 1629, 1600, 1471, 1428, 1326, 1275, 1217, 1165, 1124,
1069, 991, 849, 751 cm™. HRMS-ESI (m/z): calcd for CasH24FsNNaOs* [M + Na]*: 466.1600;
found 466.1605.
1-Phenoxy-2-phenylallyl dipropylcarbamate (4aab)
4aab was obtained after purification by column chromatography on
i j\\)ij silica gel (petroleum ether / ethyl acetate = 30:1) as a pale yellow oil
N0 o in 65% yield (45.9 mg, 0.13 mmol). 'H NMR (400 MHz, CDCls) 6 =
H @ 7.57(d, J=7.6 Hz, 2 H), 7.36 — 7.26 (m, 5 H), 7.14 (s, 1 H), 7.08 (d,
J=7.6Hz, 2H),7.02(t J=6.8Hz 1H),562(d J=52Hz, 2 H),
3.21-2.99 (m, 4 H), 1.55 - 1.48 (m, 2 H), 1.40 — 1.27 (m, 2 H), 0.84 (t, J = 7.2 Hz, 3 H), 0.69 (t,
J=7.2 Hz, 3 H).3C NMR (100 MHz, CDCls) 6 = 156.3, 154.4, 144.4, 137.2, 129.5, 128.2, 127.9,
127.1, 122.7, 117.2, 116.9, 96.7, 49.2, 48.7, 21.7, 21.1, 11.0. IR (KBr):2965, 2932, 2874, 1706,
1594, 1491, 1466, 1423, 1223, 1160, 1064, 1024, 963, 757, 694 cm™*. HRMS-ESI (m/z): calcd for
C2H27NNaOs" [M + Na]*: 376.1883; found 376.1885.
1-Phenoxy-2-phenylallyl dibutylcarbamate (4aac)
4aac was obtained after purification by column chromatography
ij\\)ij on silica gel (petroleum ether / ethyl acetate = 30:1) as a pale
N0 o yellow oil in 69% yield (52.6 mg, 0.14 mmol). *H NMR (400
/H © MHz, CDCls) 6 = 7.57 (d, J = 7.2 Hz, 2 H), 7.36 — 7.25 (m, 5 H),
7.15 (s, 1 H), 7.08 (d, J = 8.0 Hz, 2 H), 7.02 (t, J = 7.6 Hz, 1 H),
5.63 (d, J = 5.6 Hz, 2 H), 3.24 — 2.99 (m, 4 H), 1.51 — 1.43 (m, 2 H), 1.30 — 1.22 (m, 4 H), 1.13 —
1.04 (m, 2 H), 0.90 (t, J = 7.2 Hz, 3 H), 0.76 (t, J = 7.2 Hz, 3 H). *C NMR (100 MHz, CDCl3) § =
156.2, 154.4, 144.3, 137.2, 129.5, 128.2, 127.9, 127.1, 122.6, 117.2, 116.9, 96.6, 47.3, 46.8, 30.6,
30.0, 19.9, 13.8. IR (KBr): 3057, 2953, 2870, 1707, 1594, 1481, 1429, 1377, 1294, 1225, 1159,
991, 762, 698 cm™. HRMS-ESI (m/z): calcd for CaH3iNNaOs* [M + Na]*: 404.2196; found

404.2198.
S15



1-Phenoxy-2-phenylallyl diisopropylcarbamate (4aad)
4aad was obtained after purification by column chromatography on
e} Y@ silica gel (petroleum ether / ethyl acetate = 20:1) as a pale yellow oil in
/LNJ\O o) 70% vyield (49.4 mg, 0.14 mmol). *H NMR (400 MHz, CDCl) 6 = 7.57
/K © (d, J=7.3Hz, 2 H), 7.36 — 7.25 (m, 5 H), 7.20 (s, 1 H), 7.08 (d, J = 7.9
Hz, 2 H), 7.02 (t, J = 7.3 Hz, 1 H), 5.65 (d, J = 18.3 Hz, 2 H), 4.07 —
3.62 (m, 2 H), 1.22— 0.96 (m, 12 H). *C NMR (100 MHz, CDCls) ¢ = 156.3, 153.6, 144.5, 137.5,
129.5, 128.2, 127.9, 127.2, 122.6, 117.4, 116.8, 96.1, 46.5, 45.8, 21.1, 20.4. IR (KBr): 3078, 2983,
1706, 1601, 1493, 1450, 1379, 1307, 1229, 1142, 1027, 767, 703 cm™. HRMS-ESI (m/z): calcd for

C22H27NNaOs" [M + Na]*: 376.1883; found 376.1888.

1-Phenoxy-2-phenylallyl diallylcarbamate (4aae)

4aae was obtained after purification by column chromatography on

j\ silica gel (petroleum ether / ethyl acetate = 30:1) as a pale yellow oil

A

N0 in 66% yield (46.0 mg, 0.13 mmol). 'H NMR (400 MHz, CDCl5) §
K =755 (d, J = 7.2 Hz, 2 H), 7.36 — 7.26 (m, 5 H), 7.15 (s, 1 H), 7.08

—7.01 (m, 3 H), 5.79 — 5.67 (m, 1 H), 5.64 (d, J = 13.5 Hz, 2 H),
5.60 — 5.48 (m, 1 H), 5.14 — 4.95 (m, 4 H), 3.92 — 3.67 (m, 4 H). **C NMR (100 MHz, CDCls) 6 =
156.2, 154.3, 144.2, 137.2, 133.0, 129.5, 128.3, 128.0, 127.1, 122.8, 117.2, 117.0, 96.8, 49.0, 48.5.
IR (KBr): 3071, 2926, 2851, 1705, 1594, 1491, 1459, 1415, 1224, 1074, 992, 923, 756, 695.
HRMS-ESI (m/z): calcd for C2;H23NNaOs* [M + Na]*: 372.1570; found 372.1573.
1-Phenoxy-2-phenylallyl methyl(propyl)carbamate (4aaf)
4aaf was obtained after purification by column chromatography on
j\ silica gel (petroleum ether / ethyl acetate = 30:1) as a pale yellow oil
SN0 o . :
| in 55% vyield (35.6 mg, 0.11 mmol). *H NMR (400 MHz, CDCls3) ¢
© =756 (d,J=7.1Hz,2H),7.36-7.26 (m, 5 H), 7.13 (s, 1 H), 7.07
(d,J=7.9Hz,2H),7.02(t,J=7.1Hz,1H),564(d, J=11.7Hz, 2
H), 3.26 — 3.04 (m, 2 H), 2.90 — 2.78 (m, 3 H), 1.54 — 1.30 (m, 2 H), 0.87 — 0.67 (m, 3 H).*C
NMR (100 MHz, CDCls) ¢ = 156.3, 154.5, 144.3, 129.5, 128.2, 127.9, 127.1, 122.7, 117.2, 117.1,

96.8, 96.6, 50.4, 34.6, 33.8, 20.9, 20.5, 10.8. IR (KBr):3061, 2964, 2931, 2873, 1715, 1594, 1490,
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1402, 1300, 1225, 1165, 1021, 960, 831, 758, 694, 588, 508 cm™. HRMS-ESI (m/z): calcd for
C20H2sNNaOs* [M + Na]*: 348.1570; found 348.1572.

1-Phenoxy-2-phenylallyl azepane-1-carboxylate (4aag)

4aag was obtained after purification by column chromatography on

j’\ j\\)g silica gel (petroleum ether / ethyl acetate = 30:1) as a pale yellow oil

Q“ o0 in 56% yield (39.3 mg, 0.11 mmol). 'H NMR (400 MHz, CDCly) 6 =

@ 749 (d,J=72Hz,2H),7.29-7.19 (m, 5 H), 7.10 (s, 1 H), 7.01 (d,

J=8.0Hz, 2H),6.95 (t,J =7.2 Hz, 1 H), 5.57 (d, J = 15.2 Hz, 2 H),

3.36 —3.19 (m, 4 H), 1.62 — 1.56 (m, 2 H), 1.43 — 1.29 (m, 6 H). **C NMR (100 MHz, CDCl3) 6 =

156.2, 154.3, 144.4, 137.3, 129.5, 128.2, 127.9, 127.1, 122.6, 117.1, 116.8, 96.3, 47.2, 46.7, 28.2,

28.0, 27.1, 26.6. IR (KBr): 3058, 2929, 2861, 1706, 1593, 1485, 1428, 1264, 1222, 1059, 980, 762,

699, 506 cm™. HRMS-ESI (m/z): calcd for C2;H2sNNaOs* [M + Na]*: 374.1727; found 374.1729.

3-Hydroxy-1-phenoxy-2-(4-(trifluoromethyl)phenyl)propyl diethylcarbamate (5)

OH CF3; 5 was obtained after purification by column chromatography on
0 ﬁf@ silica gel (petroleum ether / ethyl acetate = 5:1) as a pale yellow
/)\IJ\O 0 oil in 56% yield (45.9 mg, 0.11 mmol). 'H NMR (400 MHz,

CDCl3) ¢ =7.60 (d, J = 8.4 Hz, 2 H), 7.49 (d, J = 8.0 Hz, 2 H),

7.28-7.24 (m, 2 H), 7.02 (t, J =7.2 Hz, 1 H), 6.96 (d, J = 7.6 Hz,
2 H), 6.82 (d, J=4.4Hz, 1 H), 414 - 4.05 (m, 1 H), 3.99 (s, 1 H), 3.59 — 3.47 (m, 1 H), 3.27 —
3.08 (m, 4 H), 1.05 (t, J = 7.2 Hz, 3 H), 0.90 (t, J = 7.2 Hz, 3 H). **C NMR (100 MHz, CDCls) 6 =
155.9, 154.5, 141.0, 129.7, 129.6, 125.3, 125.2, 122.9, 116.6, 96.3, 62.6, 52.6, 42.0, 41.4, 13.8,
13.1. IR (KBr): 3448, 2975, 1696, 1595, 1490, 1429, 1326, 1277, 1225, 1165, 1066, 977, 840, 758,
693, 609 cm™. HRMS-ESI (m/z): calcd for CaH24F3sNOsNa* [M + Na]*: 434.1550; found
434.1556.

1-Phenoxy-2-(4-(trifluoromethyl)phenyl)propyl diethylcarbamate (6)

CF3 6 was obtained after purification by column chromatography on
0 j\/©/ silica gel (petroleum ether / ethyl acetate = 30:1) as a pale yellow
/J\IJ\O o} oil in 61% yield (48.0 mg, 0.12 mmol). *H NMR (400 MHz,

CDCls) 6 = 7.57 (d, J = 8.0 Hz, 2 H), 7.47 (d, J = 8.0 Hz, 2 H),
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7.27-7.21(m, 2 H), 6.98 (t, J = 7.6 Hz, 1 H), 6.93 (d, J = 7.6 Hz, 2 H), 6.52 (d, J = 5.2 Hz, 1 H),
3.46 —3.36 (m, 1 H), 3.32 -3.21 (m, 2 H), 3.18 — 3.08 (m, 2 H), 1.45 (d, J = 6.8 Hz, 3 H), 1.09 (t,
J=6.8 Hz, 3 H), 0.94 (t, J = 6.8 Hz, 3 H). 3C NMR (100 MHz, CDCl3) J = 156.5, 154.2, 145.3,
129.5, 128.9, 125.6, 125.1, 125.0, 122.9, 122.6, 116.8, 98.5, 44.3, 41.9, 41.3, 16.1, 13.9, 13.3. IR
(KBr): 2978, 2931, 1704, 1595, 1491, 1427, 1382, 1326, 1276, 1227, 1165, 1124, 1068, 981, 840,
758, 693, 610 cm™. HRMS-ESI (m/z): calcd for Ca1H24FsNOsNa*™ [M + Na]*: 418.1600; found
418.1608.
1-Phenoxyallyl diethylcarbamate (7)
N 7 was obtained after purification by column chromatography on silica gel
/\N)koj\o (petroleum ether / ethyl acetate = 20:1) as a pale yellow in 9% vyield (4.5
) @ mg, 0.02 mmol). *H NMR (400 MHz, CDCl3) § = 7.28 (t, J = 7.6 Hz, 2 H),
7.12 - 6.97 (m, 3 H), 6.80 (d, J = 4.9 Hz, 1 H), 6.39 — 5.87 (m, 1 H), 5.59
(d, J =17.2 Hz, 1 H), 5.39 (d, J = 10.6 Hz, 1 H), 4.08 — 2.66 (m, 4 H), 1.12 (t, J = 6.0 Hz, 3 H),
1.04 (t, J = 6.0 Hz, 3 H). *C NMR (100 MHz, CDCls) ¢ = 155.1, 153.9, 133.0, 132.3, 119.4,
118.9, 115.0, 95.3, 41.9, 41.3, 14.0, 13.3. IR (KBr): 2976, 2942, 1705, 1486, 1426, 1274, 1226,
1160, 1055, 971, 759 cm®. HRMS-ESI (m/z): calcd for C14H1sNNaOs [M + Na]*: 272.1257;
found: 272.1261.
Octyl diethylcarbamate (4sa)
(0] 4sa  was obtained after purification by column
NN OJkN/\ chromatography on silica gel (petroleum ether / ethyl
acetate = 30:1) as a pale yellow oil in 75% yield (34.3 mg,
0.15 mmol). *H NMR (400 MHz, CDCl3) 6 = 4.06 (t, J = 6.6 Hz, 2 H), 3.27 (s, 4 H), 1.68 — 1.57
(m, 2 H), 1.38 — 1.24 (m, 10 H), 1.11 (t, J = 7.2 Hz, 6 H), 0.88 (t, J = 6.8 Hz, 3 H). *C NMR (100
MHz, CDClz) ¢ = 156.1, 65.1, 41.4, 41.182, 31.7, 29.2, 29.2, 29.1, 26.0, 22.6, 14.0. IR (KBr):
2966, 2929, 2859, 1703, 1477, 1427, 1377, 1274, 1173, 1074, 772 cm™*. HRMS-ESI (m/2): calcd

for C13H27NNaO," [M + Na]*: 252.1934; found 252.1930.
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H. NMR Spectra

1- Phenoxy-2-phenylallyl diethylcarbamate (4aaa)

hom.c
vmm.oW
P60

PLOL
_oo.—N
80L'L

roL'e
1zre
6EL'E
LSle
I8le—=¢
00Z'¢
81T
§9T'¢
€LT'E

ST9°'~,
15957

200°L
L90°L
19zL
S6T'L
Lig'L
ope’L

€65°L
o\.m.nw.
PLS'L

FL0E
Lot

Feow

Froz

PLL
%o—,m
#0°L
Fors
00T

0.0

05

1.0

4.0

45

8.0

85

9.0

9.5

L6TE1~,
s08°¢17

1SE b~
806' b

£89'9L
000'LL
SIELL

SLY'96—

ve8oll
[US AR

9T 1—
£80LZ1—
_cm.wm_.\
8CTLET—
e —

296'¢S I~
EPTS 1

-10

200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S19



1-Phenoxy-2-(p-tolyl)allyl diethylcarbamate (4aba)
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2-(4-Methoxyphenyl)-1-phenoxyallyl diethylcarbamate (4aca)
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2-(4-(Tert-butyl)phenyl)-1-phenoxyallyl diethylcarbamate (4ada)
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2-([1,1'-Biphenyl]-4-yl)-1-phenoxyallyl diethylcarbamate (4aea)
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2-(4-Fluorophenyl)-1-phenoxyallyl diethylcarbamate (4afa)
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2-(4-Chlorophenyl)-1-phenoxyallyl diethylcarbamate (4aga)
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2-(4-Bromophenyl)-1-phenoxyallyl diethylcarbamate (4aha)
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1-Phenoxy-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4aia)
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1-Phenoxy-2-(m-tolyl)allyl diethylcarbamate (4aja)
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2-(3-Bromophenyl)-1-phenoxyallyl diethylcarbamate (4aka)
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1-phenoxy-2-(o-tolyl)allyl diethylcarbamate (4ala)
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2-(3,4-Dimethylphenyl)-1-phenoxyallyl diethylcarbamate (4ama)

omm.o
cco.ow
28670

080°1
L60°1
L1

rsT'T
nmm.wv

181°€
a_.mW
LIze

96T e
EN.MN

6T

8§ 'S—

- Floe
- Fsoe

— =609

nM Fooy

e ——— T

So°L
€0'r
00°1
0z'e
10°1

4.0
£1 (ppm)

75 7.0 6.5 6.0 55 5.0 45

8.0

€0gel

9S8 .M_V
vev'el—r
S08'61 /

29€ b~
Si6'1p”

T89°9L
ooo.hbW
LIE'LL

095'96—

8T8~
IsgLll—

PLS TTL—

88p'6T1
IPLPEL—

0LL'PPl—

LE0'PST~
SEEISL

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
£1 (ppm)
S31

210



1-Phenoxy-2-(thiophen-2-yl)allyl diethylcarbamate (4ana)
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1-Phenoxy-2-(pyridin-3-yl)allyl diethylcarbamate (4a0a)
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1-(p-Tolyloxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4bia)
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1-(4-Methoxyphenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4cia)
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1-(4-1sopropylphenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4dia)
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1-(4-Chlorophenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4eia)
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1-(4-Bromophenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4fia)
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1-(4-Cyanophenoxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4gia)
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1-(m-Tolyloxy)-2-(4- (trifluoromethyl)phenyl)allyl diethylcarbamate (4hia)
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1-(o-Tolyloxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4iia)
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1-([1,1"-Biphenyl]-2-yloxy)-2-(4-(trifluoromethyl)phenyl)allyl diethylcarbamate (4jia)

SI8'0
Nmm.cw
6P8'0

SE0'1
Nmo._N-
690°1

L66'T
rloe
Te0'e
0S0'¢
890°¢
PoLe
Z8le
661°¢
61T¢
6ETE
9sT'e

e e

LES'S
8PS'S

050°L
S60°L
860°L
PLIL
oLt
zelLd w
sel L

622t
sez']
0Sz'L
952°L1
192°¢
poz ']
992 "¢ 1
662°L]
€0¢ L]
e
12€°L]
0SE°L
95€°L
S9E°L
695°L
1LgL
pLE'L
19%°L

'8

"8

.

FZ0¢
FE0E

Froe
L1

=00

0l
L0°1
Yo'y
L0°T
61T
00y

AP

15 10 05 00

20

110 105 100 95 90 85 80 75 70 65 60 55 50 45 40
£1 (ppm)

115

IYAAEN
6zLElY

08€" 1P~
156'177"

ch.ob./

!
|

000°"LE
Llg .E\\

STYP'L6—

96L911~
€16811—
L2801 —
0£5°S21~
LLzsels
180°8€1—
09901~
L9s'sr1/

9H0'ES I~
L6L'ES1

L

'8

10

20

40

70

120 110 100 90
£1 (ppm)

130

10

S42



1-(Naphthalen-2-yloxy)-2-(4-(trifluoromethyl)phenylallyl diethylcarbamate (4kia)
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1-Phenoxy-2-phenylallyl dipropylcarbamate (4aab)

699°0
889°0
90L°0

L2870~
P80
£98°0
P8T'L—
€081
€7e'l
£l
291

5667
S10°€
PE0'E
990°€
S80°€

roL'e
L&Zle
IrlLe
991'¢
681
LoT'e

919'S
629'S

€00°L
LEO'L
680°L

'L
LLT'L
6LELAL

8SS'L—F
nhm.__.\.

iy

+90'¢
=90

FLoe
50

Feow

=00

oLl
%mo.m
=101
=0LS

00T

0.5

0.0

1:5 1.0

20

6.0 5.5 5.0

6.5

7.0

8601 —

801°12~,
059127

0L9 '8P~
poL6v7

£€89°9L
ooo.hbW
6lELL

TL9'96—

898911
SITLLL

LS9°TTL—
Elel—
qTLEl—
SE PPl —

12 PSS~
L9T°9S1-"

-10

30 20 10

40

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60

210

S44



1-Phenoxy-2-phenylallyl dibutylcarbamate (4aac)
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1-Phenoxy-2-phenylallyl diisopropylcarbamate (4aad)
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1-Phenoxy-2-phenylallyl diallylcarbamate (4aae)
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1-Phenoxy-2-phenylallyl methyl(propyl)carbamate (4aaf)
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1-Phenoxy-2-phenylallyl azepane-1-carboxylate (4aag)
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3-Hydroxy-1-phenoxy-2-(4-(trifluoromethyl)phenyl)propyl diethylcarbamate (5)
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1-Phenoxy-2-(4-(trifluoromethyl)phenyl)propyl diethylcarbamate (6)
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1-Phenoxyallyl diethylcarbamate (7)
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Octyl diethylcarbamate (4sa)
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