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General Methods. Unless stated otherwise, all reactions were carried out in
flame-dried glassware under a dry argon atmosphere. All solvents were purified and
dried according to standard methods prior to use.

'H and *C NMR spectra were recorded on a Varian instrument (300, 400 MHz
and 75, 100 MHz, respectively) and internally referenced to tetramethylsilane signal
or residualprotio solvent signals. Data for *H NMR are recorded as follows: chemical
shift (8, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet or
unresolved, br = broad singlet, coupling constant(s) in Hz, integration). Data for **C
NMR are reported in terms of chemical shift (5, ppm).

The Trost ligands®, the substituted phenol amines and (E)-4-bromo-but-2-enyl

methyl ester® were prepared according to the reported procedures.

(1) (a) Trost, B. M.; Van Vranken, D. L.; Bingel, C. J. Am. Chem. Soc. 1992, 114,
9327. (b) Trost, B. M.; Van Vranken, D. L. Angew. Chem., Int. Ed. Engl. 1992, 31,
228.

(2) Trost, B. M.; Sacchi, K. L.; Schroeder, G. M.; Asakawa, N. Org. Lett. 2002, 4,
3427.
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General Procedure for Synthesis of the Substituted Allylic Carbonates

OH OH | 0CO,Me
N Br Et;N, THF

R + PN "NocoMe — e g

R = Bn, Allyl, Me 1

Substrates 1a-j, 10 were prepared according to the previously reported methods
(refer to: Org. Lett. 2012, 14, 2579.).

To a solution of the substituted phenol amine (2.0 mmol, 1.0 equiv) and EtsN
(0.33 mL, 24 mmol, 1.2 equiv) in dry THF (25 mL), carbonic acid
(E)-4-bromo-but-2-enyl methyl ester (836 mg, 4.0 mmol, 2.0 equiv) was added at
0 <C. The ice bath was then removed and the reaction mixture was stirred at room
temperature for 6-12 h. After the reaction was complete (monitored by TLC), the
crude reaction mixture was filtrated through a pad of celite and washed with EtOAC.
The solvents were removed under reduced pressure. The residue was purified by silica

gel column chromatography (PE/EA = 6/1) to afford the desired product 1.
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General Procedure for Palladium-Catalyzed Intramolecular Enantioselective

Allylic Alkylation Reaction

OH 0OCO,Me Pd,(dba)z (2.5 mol%) OH ¢
| L2 (5.5 mol%)
X - | X
|/ P X toluene, 50 °C [ X
R R
1 2 3

To a flame-dried Schlenk tube under argon, Pdy(dba); (6.9 mg, 0.0075 mmol, 2.5
mol %), (1R, 2R)-DACH-phenyl Trost ligand (L2) (12 mg, 0.018 mmol, 5.5 mol%),
toluene (1 mL) was added. The reaction mixture was heated at 50 <C for 30 min, after
that allyl carbonate 1 (0.30 mmol, dissolved in 1.0 mL toluene) was added. The
reaction mixture was stirred at 50 <C. After the reaction was complete (monitored by
TLC), the crude reaction mixture was filtrated through a pad of celite and washed
with EtOAc. Then the solvent were removed under reduced pressure. The 2/3 ratio
was determined by *H NMR of the crude reaction mixture. Then the residue was
purified by silica gel column chromatography (PE/EA = 8/1) to afford the desired
products 2 and 3.
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Copies of NMR Spectra and HPLC
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483567. 219
749013. 188

39. 2321
60. 7679

3i

Total

51808. 947

1232580. 406

100. 0000

3734
3686

3532
3577

iy

-— 3.557]
\— 3541
~— 3516

34497

— _/| ‘UJ.' M _-.L-w._._.__

347
2836
2820
2798
2782
2533
2510
2495
2472

Y

—

_/'l La_).l.

0.000)

OH

NBn

STANDARD 1H OBSERVE:blank line

T
3

T T T
2

1 I PIF'I\"I
USER: -- DATE: Jun 30 2012

F1: 300.02%

_[F2-300.028

[SW1: 5495 I

|P’1’51d 16384 [

EXC: sdpyl

[Pw: 42 uee

[OF1: 21384
0

[1B:00

Iuts - Szzl-1-56-1-pure-300m fid

S22



500
450|
400|
350]
300]

= 250]
200
150]
100| "

w0
©
N _,j\ A
0
7 8 9 10 11 12 13 14 15 16 17 18 19 20

(min)
Peak No. R.Time Peak Height Peak Area Percent

11.567

1 8. 865 42290. 895 1126388. 000 50. 0740
2 11. 567 44074. 895 1123060. 625 49. 9260
Total 86365. 789 2249448. 625 100. 0000

N 4 e s e

200 s
190/
1801

Y

=R=1
@ 7)3937
>11603

10 11 12 13 14 15 16 17 18 19

(min)
Peak No. R. Time Peak Height Peak Area Percent
1 8. 937 21595. 457 269102. 281 51. 6510
2 11. 603 16003. 080 251898. 359 48. 3490
Total 37598. 537 521000. 641 100. 0000

S23



2)

g
OH (¢
ANPEN
AN
437
Lo 203 / 20
Do 1,16 108 1.00
s /1 S I
bt WI M .W J J“»L A JL_ . |
' 4 I
STANDARD 1H OBSERVE blank line USER: .- DATE: Aue 14 2012
F1: 300.029 _[F2: 300.008 [Sw1: 5208 I [OF1: 20376 I [PTS1d: 16384 [
EXC s2pul [PW: 42 ueec [PD- 10 e [Ma: 24 [1B:00 [ uts - $510 300m |
500
450
4004
350
300
= 250]
2004
o
1501 § %
100 [\ i
50
. )
0 1 2 3 4 5 6 7 8 9 10 11 12
(min)
Peak No. R. Time Peak Height Peak Area Percent
1 8. 200 101251. 406 1897255. 625 50. 1748
2 9. 062 92674. 672 1884033. 625 49. 8252
Total 193926. 078 3781289. 250 100. 0000

S24



(mv)

1,000
950
200
850
800
750
700
850
600
550
500
450
400
350
300
250
200
150

8.803

R. Time

m'}a.m

5 6 7 9 10 1 12
(min)
Peak Height Peak Area Percent

8. 137
8. 803

16194. 304 277860. 406 4. 4988
256949. 531 5898503. 000 95. 5012

273143.835 6176363. 106 100. 0000

Br
£.17
|02t 10 1 04 ST
_/ ﬁna_/— ) ggf ] 107
. B B M_/\._, E——— A ) _J< S I S

-—1T—————7 " —T"—T—T" 7 T "7 T [ T T T T | T T T [ T T T T T

9 8 T 6 5 4 3 2 1 D FPPM
Std proton-blank line USER: —-DATE: Dec 2 2012
F1: 400.032 [F2: 100.597 [swi: 7225 I [OF1: 2807.5 I [PTS1d: 32768 [
EXC sJpul [PW: 105 ysec [PD- 10 =ec Ma:12 1B 00 [ Nuts - $2k-400H fid |

S25



151 .7 85)

— 138,050
——— 133085
TT— 132 542
120 087

OH

Br

75.181
T4 547
58 615]
——— 55 045|

————53.154

37 G54

T
180 1
Std carbon:blank line

T
20 FPM

F1: 100.598

[F2: 400.032

[swi: 24510

[OF1:10538.6 [

USER: |— DATE: Dec 22012

3 <2pul

[PW: 76 e

[pD1o -

[a: 320

Ip“rsw: 65536

Muts - $3k-400C £id |

400

380
360
340
320
300
280
260
240

= 220

= 200/
180/
160
140
120]
100/

80
60
40
20

9.373

-

10.697

R. Time

8 9

10 M1
(min)

Peak Height

12 13 14 15 16

Peak Area

17

18 19 20

Percent

9.373
10. 697

66231. 309
59720. 484

1055711. 375
1054022. 750

50. 0400
49. 9600

125951. 844

526

2109734. 125

100. 0000



800

750
700]
650
600
550
500|
— 450
= 400
350| @
[a¥]
300 o
250
2004
150
100 3
50, \ =
of e
0 1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16 18 19 20
(min)
Peak No R. Time Peak Height Peak Area Percent
1 9.248 253410. 250 6957067. 500 96. 1478
2 10. 595 10199. 615 278739. 594 3.8522
Total 263609. 865 7235807. 094 100. 0000
21
T BRL0P8Y CHOLEBYRBEDE PELCSLBERNC3RREC B
NERRD6s CODOGOGDGGDL R R R R R R =
W@ Wy
OH
n >
/ \
124

gu

2.
~
1.03 II

S o

_M__g L

i

4
P34233-2-1128:blask line USER: - DATE: Dec 3 2012
F1- 400.032 [F2. 100.597 [sw: 7225 I [OF1: 2807.7 I [PTS1d: 32768 [

EXC: 2pul [PW: 10.5 user [PD 10 e [Ma:12 1B 00 [ Nuts - $21-400H fid |

S27



] 3] E fpSa SE B 28 ® &
=< < =3 N oW P e P @ o b
3 g B N REos N 3 Bl 2 8
2 I 8 o8r-cr [
| R |
YV |
| | MR I
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 T
160 140 120 100 €0 60 4 20 PPM
Std corbon:blark line USER: _ DATE: Dec 3 2012
F1: 100.598 [F2: 400.031 [sW1: 24510 I [OF1: 10538.6 I [PTS1d: 65536 [
w0 -7 N - TA- 1B 20 |

Duts - $21-400C fid |

800
750|
700]
650]
500|
550]
500]

~ 450|

= 400|
350]
300]
250|
200]
150]
100]
50|

14.478

0

?20.935

0 2

Peak No.

4

6

8 10 12 14

R. Time

16

18 20 22
(min)
Peak Height

24

26 28 30 32 34 36 38 40

Peak Area

Percent

1
2

14. 478
20. 935

129253. 047
93473. 320

4962077. 500
4792417. 000

50. 8697
49. 1303

Total

222726. 367

528

9754494. 500

100. 0000



500

450
400,
3501
300
= 250,
200, o
©
)
150] <
1004
504
012345678 91011121314151617181920212223242526272829303132333435363738
(min)
Peak No. R. Time Peak Height Peak Area Percent
1 14. 562 139288. 547 2790752, 000 100. 0000
Total 139288. 547 2790752. 000 100. 0000
2m
Y GPUIEEY RETESE :
LR - - R R AT y =
\ NNV \% |
’ |
oH
MeO
N\
;07 08
103 1.00 112 1.0602 114 1
o i Yr 4 rr
I JM_ i J\\l o _JL“LM. ﬂ | A J
L S S S S S S LIS S L
DO-121208-R blank line USER: -- DATE: Dec 10 2012
F1:399.722 [F2: 100519 [SW1: 6410 I [OF1: 2398.4 I [PTS1d: 32768 [
EXC sJpul [PW: 78 wec [PD- 10 =ec [Ma: 24 1B 00 [ Nuts - $2m-400H fid |

529



e 144 552
e 143 365

——— 140 5 54|

128255
— 121 .908|
117 007
114 468
108,005

~—T7 312

= 75995
— 78677

OH
MeO
N\

P

7798

—— 55 03|

_— 58521
—5

379
38229

T T
160
nre-13-26-pl-C400

N N J.! ‘ " l | LA
— T T T T
140

T
20

100 &0

T
20 0 PPM

F1:100.521

[F2.399.722

[sW1: 25000

[OF1: 11050.7

ER: —l DATE: Dec 10 2012

EX: s2pul

[PW: 68 usec

[4a:200

Ip'rsm: 65536

Duts - $2m-400C |

2,000
1,800
1,800
1,700
1,600
1,500
1,400
1,300
1,200

= 1,100

= 1,000

900
800
700
600
500
400
300
200
100

11.300

20.853

12

R. Time

14 16 18 20 22

(min)
Peak Height

24

26 28 30 32

Peak Area

34

36 38 40

Percent

11. 300
20. 853

448902. 844
392255. 313

33978716. 000
33485298. 000

50. 3657
49. 6343

841158. 156

S30

67464014. 000

100. 0000



20.005

10

R. Time

18 20 22
(min)
Peak Height

14 18

Peak Area

24 26 28 30 32 34 36 38 40

Percent

12.792
20. 005

64345. 637
1019144. 938

5984864. 000
68718920. 000

8.0115
91. 9885

2n

Total

1083490. 574

74703784. 000

100. 0000

7 315)
7295
< — 7262
5641
& 519|

3.775|
3734
3.579)
3.568|
— 3.558]
3.549|
3.538)
3243
2736
2727

~—— 3283

Wi

116 122

2707
—— 2598
2548
2 636)
2519
2507]
2472

\:

W

|/
OH

Br

.26
1

0.000]

-blank line:blank line

:
PPM
ER: - DATE: Dec 123012

F1: 399.723 [F2: 100519 [sW1: 7184

[ [OF1:2799.4

EX: Jpul [PW: 7.8 umec

[PD: 10 cec [Na: 12

Us
[ Ip“rsw:s:?ss

Duts - $2p-400H fid |

S31



153 708|

140 068|

131191

7T 259

TE oo

TE A 18]

——— 58 858

= —— 5B 073
45.810)

— 30 7 05|

OH =

Br

200 100 o

STEC-2012-12-11 USER: - DATE: Dec 12 2012
F1:100.521 [F2:399.722 [sW1: 25000 I [OF1: 110489 I [PTS1d: 65536 [
EXC sJpul [PW: 68 ueec [PD- 10 =ec [4a: 480 1B 00 [

Ttz - $2p-400C fid |

200
280
260
240|
220|
200
180]

Z 160]

" 140|
120]
100

80|
60|
40|
20| N

21.022
27.648

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
(min)

R.Time

Peak Height

Peak Area

Percent

21.022
27. 648

64812. 734
55035. 203

6559499. 500
6537922. 000

50. 0824
49.9176

119847. 938

S32

13097421. 500

100. 0000



800
750
700
650
600
550]
500
— 450
g o
= 400 S
I~
350, o™
3004
2501
200/
150 ©
100 3
50 o
0 2 4 5 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
(min)
Peak No. R. Time Peak Height Peak Area Percent
1 21. 465 24167. 959 1636739. 000 4. 8379
2 27.000 319349. 500 32194760. 000 95. 1621
Total 343517. 459 33831499. 000 100. 0000
20
JTEIgETE  1588ngTiE SRETINETE gyggERes ;
NG I un |
I (. i\ [
OH ¢
CO,Me
CO,Me
]
o
200 -
pge 1.08 0% oo - 1.00 108
S e ST I
m | )
o A M oo e N |
L 2 T L T T T
STANDARD 1H OBSERVE:blank line USER: .- DATE: Jun 16 2012
F1: 300.029 F2: 300.028 [sWi: 5495 I [OF1: 20403 I [PTS1d: 16384 [
EXC: sZpul [PW: 42 wsec [PD:10 =ec a2 1B 00 [ Nuts - $211 300m |

S33



2,000

1,900
1,800
1,700
1,600
1,500
1,400
1,300
1,200

= 1,100

= 1,000

900
800
700
800
500
400
300
200
100

14.048
14.988

0
0

Peak No.

R. Time

8 9

M0 M

(min)

Peak Height

12 13 14 15 1

6 17 18

Peak Area Percent

14. 048
14.988

314464. 906
294460. 781

6720794. 000
6597050. 500

50. 4646
49. 5354

608925, 688

13317844. 500

100. 0000

14.052

15.013

R. Time

8

9 10 11 12 13 14 15 16 17 18

(min)

Peak Height

Peak Area

19 20 21 22 23

Percent

" 14. 052
15. 013

424222,
177128.

844
672

8023370. 000
3581699. 500

69. 1368
30. 8632

601351.

S34

016

11605069. 500

100. 0000



