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General

1H NMR and 3C NMR spectra were measured in CDCls, solution on a Bruker AV-400 spectrometer using
TMS as an internal reference. Coupling constant (J) values are given in Hz. Multiplicities are designated by the
following abbreviations: s, singlet; d, doublet; t, triplet; q, quartet; br, broad; m, multiplet. High-resolution
mass spectra (HRMS) were performed on a Bruker microTOF-Q Il Mass Spectrometer with ES ionization (ESI).
All commercially available reagents were used as received. Thin-layer chromatography on silica (with GF,s4)
was used to monitor all reactions. Products were purified by flash column chromatography on silica gel
purchased from Qingdao Haiyang Chemical Co., Ltd. The preparation and characterization data of all

bifunctional phase-transfer catalysts (Bif-PTCs) were found in our previous report.*
Typical procedure for the synthesis of 2-isoxazolidinones 3

0.20 mmol of epoxide 1, 2.7 mg of Bif-PTC-1 (2.5 mol%), and 0.21 mmol of isocyanate 2 in 2.0 mL
PhCl was stirred for 12 h at 100 °C under inert atmosphere. The solvent was evaporated under reduced
pressure and the residue was purified by a flash column chromatography (petroleum ether : ethyl acetate
=2:1to1:3)tovyield corresponding 2-oxazolidinones 3.
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White solid,2 'H NMR (400 MHz, CDCls) & 7.55 (d, J = 8.5 Hz, 2H), 7.42-7.29 (m, 4H), 7.03 (t, J = 7.2 Hz, 1H), 6.93 (d, J
= 8.0 Hz, 2H), 5.01 (d, J = 3.6 Hz, 1H), 4.25 (d, J = 4.0 Hz, 2H), 4.20 (t, J = 8.8 Hz, 1H), 4.12-4.04 (m, 1H); 3C NMR (101
MHz, CDCls) 6 157.94, 154.24, 136.74, 129.68, 129.45, 129.14, 121.86, 119.42, 114.60, 70.39, 67.80, 47.34; HRMS (ESI)
my/z calcd. for C;¢H15sCINO5* [M+H]*: 304.0735, found 304.0741.
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White solid,? 'H NMR (400 MHz, CDCl5) & 7.47 (d, J = 8.1 Hz, 2H), 7.34-7.30 (m, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.05-
6.99 (m, 1H), 6.93 (d, J = 7.9 Hz, 2H), 4.99 (s, 1H), 4.31-4.14 (m, 3H), 4.10-4.03 (m, 1H), 2.34 (s, 3H); 3C NMR (101 MHz,
CDCl;) 6 158.04, 154.51, 135.61, 133.95, 129.65, 121.75, 118.46, 114.62, 70.34, 67.95, 47.63, 20.76; HRMS (ESI) m/z
calcd. for Cy7H1gNO3* [M+H]*: 284.1281, found 284.1279.
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White solid,* *H NMR (400 MHz, CDCl3) 6 7.65 (d, J = 8.2 Hz, 1H), 7.51 (d, J = 1.4 Hz, 3H), 7.33 (t, J = 7.6 Hz, 2H),
7.03 (t, J = 7.3 Hz, 1H), 6.93 (d, J = 8.3 Hz, 2H), 5.01 (dd, J = 8.8, 4.7 Hz, 1H), 4.25 (d, J = 4.4 Hz, 2H), 4.19 (t, J = 8.8 Hz,
1H), 4.10-4.04 (m, 1H); 3C NMR (101 MHz, CDCl;) 6 157.93, 154.18, 137.21, 129.69, 121.87, 119.73, 117.05, 114.60,
70.40, 67.80, 47.26; HRMS (ESI) m/z calcd. for C;gH15sBrNO5* [M+H]*: 348.0230, found 348.0236.
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White solid, *H NMR (400 MHz, CDCl;) & 7.56 (d, J = 8.7 Hz, 2H), 7.37 (d, J = 8.7 Hz, 2H), 7.23-7.09 (m, 2H), 6.93 (t, J

=7.1 Hz, 1H), 6.82 (d, J = 7.9 Hz, 1H), 5.03 (d, J = 3.9 Hz, 1H), 4.36-4.15 (m, 3H), 4.13-4.07 (m, 1H), 2.12 (s, 3H); HRMS
(ESI) m/z calcd. for C;7H,6CINNaOs* [M+Na]*: 340.0711, found 340.0709.
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White solid, TH NMR (400 MHz, CDCl3) & 7.49 (d, J = 7.5 Hz, 2H), 7.20 (dd, J = 15.0, 7.3 Hz, 4H), 6.95 (d, J = 6.7 Hz,
1H), 6.83 (d, J = 7.6 Hz, 1H), 4.97 (s, 1H), 4.20 (dd, J = 14.6, 10.4 Hz, 3H), 4.06 (s, 1H), 2.38 (s, 3H), 2.18 (s, 3H); 13C NMR
(101 MHz, CDCls) containing isomers, & 156.16, 154.69, 148.97, 139.27, 135.72, 133.82, 131.24, 130.95 and 130.86,
129.97 and1 29.88, 129.63 and 129.43, 128.15, 127.03, 126.89, 121.39, 118.44, 113.20, 111.04, 70.54, 68.42 and 68.26,
47.44, 21.21 and 20.76, 16.06; HRMS (ESI) m/z calcd. for CigH,oNOs* [M+H]*: 298.1438, found 298.1440.
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White solid, *H NMR (400 MHz, CDCls) 6 7.51 (s, 4H), 7.23-7.11 (m, 2H), 6.94 (d, J = 7.3 Hz, 1H), 6.82 (d, J = 8.0 Hz,
1H), 5.03 (d, J = 4.0 Hz, 1H), 4.24 (dd, J = 22.5, 6.3 Hz, 3H), 4.12-4.07 (m, 1H), 2.13 (s, 3H); HRMS (ESI) m/z calcd. for
C;7H16BrNNaO;* [M+Na]*: 384.0206, found 384.0200.
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White solid, *H NMR (400 MHz, CDCls) 6 8.07 (d, J = 8.4 Hz, 1H), 7.82 (d, / = 8.2 Hz, 1H), 7.60 (d, J = 8.9 Hz, 2H), 7.50
(dd, J = 7.6, 4.6 Hz, 2H), 7.39 (m, 4H), 6.85 (d, J = 7.6 Hz, 1H), 5.16 (m, 1H), 4.44 (m, 2H), 4.32 (t, J = 8.9 Hz, 1H), 4.20 (dd,
J=8.8, 5.4 Hz, 1H); 13C NMR (101 MHz, CDCl;) 6 154.35, 153.61, 136.75, 134.50, 129.46, 129.17, 127.58, 126.70, 125.62,
125.60, 125.28, 121.50, 119.45, 104.94, 70.51, 68.31, 47.37; HRMS (ESI) m/z calcd. for CyoH1;CINO3* [M+H]*: 354.0891,
found 354.0893.

CH3

Light yellow oil, TH NMR (400 MHz, CDCl5) § 8.37-6.27 (m, 11H), 5.32 (s, 1H), 4.29 (d, J = 5.1 Hz, 1H), 4.09 (d, J = 8.6
Hz, 1H), 3.96 (d, J = 8.5 Hz, 1H), 3.63-3.35 (m, 1H), 2.33 (s, 3H).

Br

White solid, 'H NMR (400 MHz, CDCl5) & 8.07 (d, J = 8.3 Hz, 1H), 7.82 (d, J = 8.1 Hz, 1H), 7.66-7.45 (m, 5H), 7.39 (t, J
= 7.9 Hz, 2H), 7.29 (s, 1H), 6.85 (d, J = 7.5 Hz, 1H), 5.16 (dd, J = 8.8, 4.3 Hz, 1H), 4.44 (m, 2H), 4.31 (t, J = 8.9 Hz, 1H), 4.19
(dd, J = 8.8, 5.4 Hz, 1H); 13C NMR (101 MHz, CDCl;) & 154.31, 153.60, 137.26, 134.50, 132.10, 127.58, 126.70, 125.63,
125.61, 125.27, 121.49, 119.75, 117.05, 104.95, 70.52, 68.31, 47.26; HRMS (ESI) m/z calcd. for CyoH,BrNOs* [M+H]*:

398.0386, found 398.0380.
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White solid, H NMR (400 MHz, CDCl3) § 7.44 (d, J = 6.2 Hz, 2H), 7.29 (s, 7H), 4.76 (s, 1H), 4.58 (s, 2H), 4.02 (s, 1H),
3.87 (s, 1H), 3.70 (d, J = 3.1 Hz, 2H).

Qoﬂ“‘@om

3db

White solid, *H NMR (400 MHz, CDCls) & 7.40 (dd, J = 29.5, 9.0 Hz, 6H), 7.20 (dd, J = 20.2, 11.9 Hz, 3H),
4.79 (s, 1H), 4.64 (d, J = 2.4 Hz, 2H), 4.07 (s, 1H), 3.93 (s, 1H), 3.74 (d, J = 4.7 Hz, 2H), 2.35 (s, 3H).
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White solid, 'H NMR (400 MHz, CDCls) & 7.54 — 7.41 (m, 4H), 7.40 — 7.31 (m, 4H), 7.28 (s, 1H), 4.80 (s, 1H), 4.64 (s,
2H), 4.05 (d, J = 6.3 Hz, 1H), 3.92 (d, J = 7.9 Hz, 1H), 3.75 (s, 2H).

(0] 3eb

White solid, *H NMR (400 MHz, CDCl3) 6 8.01 (d, J = 7.1 Hz, 2H), 7.56 (d, J = 6.6 Hz, 1H), 7.42 (s, 4H), 7.18 (d, J = 7.3
Hz, 2H), 4.97 (s, 1H), 4.57 (dd, J = 27.9, 11.7 Hz, 2H), 4.18 (t, J = 8.7 Hz, 1H), 3.91 (d, J = 6.0 Hz, 1H), 2.34 (s, 3H); 3C NMR
(101 MHz, CDCl5) 6 166.11, 154.43, 135.51, 134.01, 133.47, 129.76, 129.64, 129.18, 128.52, 118.52, 70.17, 64.85, 47.35,
20.73; HRMS (ESI) m/z calcd. for CigH1gNO,* [M+H]*: 312.1230, found 312.1232.

White solid, TH NMR (400 MHz, CDCls) & 7.56 (d, J = 8.8 Hz, 2H), 7.37 (d, J = 8.8 Hz, 2H), 6.98 (m, 4H), 5.00 (dd, J =
13.4, 5.2 Hz, 1H), 4.36-4.24 (m, 2H), 4.24-4.12 (m, 2H), 3.84 (s, 3H); 3C NMR (101 MHz, CDCl;) § 154.33, 150.16, 147.61,
136.86, 129.32, 129.07, 123.09, 121.03, 119.47, 115.99, 112.41, 70.67, 70.00, 55.83, 47.37; HRMS (ESI) m/z calcd. for
CyH1,CINO,* [M+H]*: 334.0841, found 334.0840.

3fc

White solid, 'H NMR (400 MHz, CDCls) & 7.64-7.40 (m, 4H), 7.09-6.85 (m, 4H), 5.05-4.97 (m, 1H), 4.34-4.23 (m, 2H),
4.23-4.12 (m, 2H), 3.80 (s, 3H); 13C NMR (101 MHz, CDCls) & 154.27, 150.17, 147.61, 137.37, 132.01, 123.10, 121.03,
119.78, 116.93, 116.00, 112.40, 70.67, 70.00, 55.83, 47.30; HRMS (ESI) m/z calcd. for Ci;H1,BrNO,* [M+H]*: 378.0335,

found 378.0330.
0]
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light yellow solid, H NMR (400 MHz, CDCl5) & 8.06 (d, J = 7.44 Hz, 2H), 7.61 (t, J = 8.48 Hz, 1H), 7.49 (g, J = 7.72 Hz,
2H), 6.99-6.82 (m, 2H), 6.71 (br, 1H), 5.42-5.29 (m, 1H), 4.64-4.61 (m, 2H), 4.14-4.08 (m, 1H), 3.90 (s, 4H), 3.85-3.83 (m,
1H), 3.04 (s, 4H); HRMS (ESI) m/z calcd. for CpiH,3CIFN,Os* [M-HCI+H]*: 437.1274, found 437.1271.
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NMR copies of 2-oxazolidinoes

{ | =
) |«
1 _ -
J | =
_, ol
|
| "
_.. o~
| 7908 L —
! =]
— Mo
1 | o
GRGE'E =
78167 m 200 19—
96501 ! THEE L=
F5L0°F = | o
Lleold — ————— 0 ad
6LV — —_—] O e H\M_.._.
3@5‘% =— — |
0T
1912 4 -2
AT _
S600'5-, o —! T o0y |DW
8810'S 3 = = i G496 B —
Ny g |
O Ll | w
I
SHOB L —
2 a TP B —
[ [ 08" 1TL—
| ol ezl
%.ﬁ_..”v
L M £E89'6TH
04159y ] g8l e —
058D
0L0L — .|||\ L -
VR0 L t—r] e ——————— =
a0 L \,__
reoE e B o .
T— e—— © L —
§ - — s | @ FEELFGL
T T — — |~ GUES 15k —
£E9G°L
(=1
o
| w
=
(=]
-]

S6

Cl




omLeL—

EIZET_
vopz

L&'
LE30'1
0t
Z08L
e wgu_m
LEFEF

ZHEEr—

o\/ok/f"“Q\CHs

3ab

Fe0E

0

Faoe

Toop

0T
10K
Feen
P0E

Fese

f

i

1500

(1000

8955L°02—

gLEY L

G256' L9~
9SEE0L-T

ELZOFLL—
GEQP BLL—
[43=TAL T4 Sug

EOF9BEl—

OPSEEEL—
9909°Ge 1<

BE0S VS L—
G9E0'BSL—

CH3

S7

T
17




1885 E—
GEGE'E
92507,
CLELY
P

SEFP—

LBV
06005}
28406
QbED'SY
00LEG—

6169

BSEE'D
Z0L0L
rEED"L

SEr0L
L

Br

Ll
4]
581
882
T-os0

65T Lr—

BE6L L0~
LBEEDL—~

S0Pk~
ZESO'LL L~
BEZL6L—
LEORLEL

CSRYEEL—

BEZGTLEL—

ESEL¥VEL—
BOE6' LS |—

O
oK
0) N Br
©/ 3ac
| i
—MM-L—J
1

®
1 i)
S8

T
Ly




J-'L,Lm_

el
RS

g
g

T
30

T
35

T
b

CH;

T
'y
£l (ppa}

\_/

5.0

3bb

T
55

3

T
B

Aen,

T
&5

[
/]

= =

BOL T~ [@
beziz- 3 TFosiz
GHE0F
oy
5 — ﬂ:
Y gir4
v =
1 5
M & L ....TS.:.:
=
i
z ©
Ke]
v 8
lw i
. Jd £
1699
16'9
ey = Vs =— Bl
et | S = —— Tuh
— £ 2
boos-s | T Fa -

.4

W

b A N ¥

I

Py i e
| e

T
Bd

T
B.5

T
o

T T T T T
a5 kS %5 0 1.5 La 0.5

a0

5f5 ilﬂ €
£l (ppa}
S9

T
%]

T
&5

T T T
ad 1.5 o

T
&5

T
a0



T
1

15509 —

T
0.5

T
La

T
LG

T
o

T
x5

© 8
—n-—N.—N..x1 NHV J—
\h -] B
F\
\ a
o W a : § oLzhz— ~N—_— h\J_ Fooe
ELER S — ”1 V %
Iz
S
T
O O re
Foe Va : :

T
3o

wessne

5

E-E)

Fro

T
(N

f’
/]
ju
M

£l WJ“IS
510

50

T
a5

CHg3

T
B0

T
(%]

i
i
'1
4
N o_ANT )8
3bc

3
E—m,v” —W
HeLp6gL m 2 0189
g #

0

— 9 |/v %
P50 —_ — oL
ez — = mbP T — —— o
i B i — HTMH
el o= 3 |
Eu._ : -] BT i
2951951

T
ae

T
B5

T
a0




T
L]

/]

T
w

3ca

T
£ {ppm}

S11

| j\ o /‘()\/N\<::>\CI

T
1od

T
130

i

-n
B
=
[
| =
£
&
[ =
page b —
| =
-
Fav
e
6678
=
BZLE 88—
| =
w
For
L
wl
-
[+
Lo
= TS POL—
05"
L=

\

J 1))

Fue
At

I

Faeg

Faso

3ca

J N

(0]




e I - v
=
/
J
{
= s =Tl AT !
(@)
XY oA
! ) o) N\L/‘(‘H
L s

|
fl

T T e | el P T
=1 ™
g g g 88 8 o
T T T T T T T T T T T T T T T T
a0 85 L] 1.5 1.0 6.5 6.0 55 50 45 w0 35 0 25 z0 LB L0 s
£l (ppa}

2850 BRE 3857 goLBECEGIEREgEl
B ] Th& 5 3 el Bk 2EEIzE8T =
L1 B N A A o o o B s e s i i i i i 1
LV Y 11 4 e g

Uf E Ak

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
92 90 A8 A48 A4 42 8L T8 T8 T4 T2 T0 EB &8 ‘uﬂaz €0 58 66 54 52 50 48 48 44 42 40 3B 316 34 32

-
E

i

S12




=
|
ol
i L
00T Lr— } Fa
| w L
Lz e
ZhE9'E
tAN Sy — Fes
IMHSHW.E.QH Le 258 — b Fao
TP Teot [ 3
] J
1615 b — \\ ——_ | F|[ "
e LG — > M Foo

S13

f1

SHEO LM —
CERLB I

T
is

T
8.0

3
2
|
/A —
<]\ 0 LN‘()\Q
3da

n F&
05T — :\N
o1z — f“k - ik
A N =

T
el

T
6.5

Feoe

C 902 L—

f
N

T
7.0

Feoz|

T
L

T
a0

T
as



_ | o
~ L oo :
£08EE — —= L
-
[ =i

L

%M_J”V i Froz
PR E— — - et o
0860 h— £ -—=| T
i5eot g s soysE— B T Fioe
onap — O d Fesn Sl — 5 5 Foot|f 3
1880 p— T N Foo'h m. Hﬁ. \/ IJ
1 L= Lw
= 1 e | SE [ s 5~
02 : il I
Aoﬁ : Y
OIA ®
(@]
o

- )

//l\v ,MJ \l w w L
ekl _,._W Slziazs /| |L >0
L Fe T —— = — Feow
b m# . I%L Lsot i f i gl
vt i = 33% J
s [Eemin: I Faos . ourL
uﬁnm— =

g

£ L5
£l ippa}

S14




Feo

r sl

3
9€

Vr

'L
p—
p—

Foo
Feo

T

WLALN

e

LT —
ERFELr— -
T
(&)
|
sl ®
P
I
o)
[
Sk
Y;
o
=0
\ /
LS B —
) |
el
per A
S|
AGTPPSL—
QEOL S8 —

£l (ppm)
S15




Cl

[ =i
-
[ =
To.n
761
o
i CE
L= SOTE G5 —
000D~
= 1999°04~
Foor 3
e
2
FZ S0P ZI—
SORE'GH—
P EH—
LOED B~
W EE0ETL
[ drNﬁ..@NrHﬁ
ZRGEHL—
il E LS A~
Tm ] oLaLoaE—
ELEEFGE—
Froz
L=
Hv e[
Fe
"
[ =

1o
£l ipp}
S16

110

Cl




LH0R'E:
0248

ol

1304
LESL P
0BLL ¥
ThiL

([
/)

TT 'Y
98T ¥

LE6'r

1920°G:

S

Ox

JO\ N“<::\~nr

2885

Lk k]

g

L8P0°L
FYRE L
b88F'L

[OHS'L
PRES L

I

T T T T T T T
5.5 a0 s 40 45 o 25
£l ippa}

T
6.0

T
6.5

T
e

T
a0

T
B5

:
i

br

T
Lo

]

3fc

(I

N>

T
80

£l ipml}
S17

T T
1m 1o

T T T
1 160 13

T
160



BLES L—

BplE—

PR

e
WL
wiryd
L9500
LY
%

L20Fs—

FBOL G,
9007
E.mwu“
[
FGEYL
Ve L

SEBY L
.__._auﬂh.,_w

n-no_.w
:.Uho_wuﬁ

L

Tﬂ.w E

a0

Fooz|

Figo

0
MEE

Fes
Feuo

Feet

518



HRMS copies of 2-oxazolidinoes
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