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Figure S1. *H-NMR spectrum of rac-8a measured in CDCl3 (400 MHz).
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Figure S2. J-modulated 3C-NMR spectrum of rac-8a measured in CDClz (100 MHz).
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Figure S3. IR spectrum of rac-8a recorded as KBr disc.
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Figure S4.*H-NMR spectrum of rac-9a measured in CDCls (400 MHz).
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Figure S5. J-modulated 3C-NMR spectrum of rac-9a measured in CDClz (100 MHz).
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Figure S21. J-modulated 3C-NMR spectrum of rac-7b measured in CDCl3 (90 MHz)

25

1000

900

800

~700

600

500

400

300

200

100

r-100

F-200

r-300

+-400

~-500



340

320
300
280
I 260
240
+220
200
I 180
L 160
L 140
120
I 100
I80
+60
k40
k20

F-20

€06'C
oﬁm.NV
6¥6°C
wmm.NW
S60°€ -

ere
wnﬁ.m\

€95°S
895°S

665°S
mow.m\

9T0°L
NMG.NW
1S0°Z)
VND.N\

viv'L

680, V
660,
YESL \
6SS°L

628

Sv8L V
998, —
888°L %
6262 \

0S6°L

3-Hb

~
~

3-Ha

2-H

Fort

Fooe |

Foot

Fere

Foew |

Fe60

T T T T T
34 32 3.0 28 26

3.6

3.8

4.4 42 4.0

T T T T T T T T
66 64 62 60 58 56 54 52 50 48 46
f1 (ppm)

7.0 6.8

7.2

Figure S22. *H-NMR spectrum of rac-7¢ measured in CDCl3 (360 MHz)

8.0




None 3 33538% 41 @ in
= o RN P e gy o 0
2 2 i pupa e BRRS g g R R ¥
\ v \
! C-2
C-7 i C-8
C-8a C-4a
C-4
Cc-2
C-3
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
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

Figure S23. J-modulated **C-NMR spectrum of rac-7¢ measured in CDCls (90 MHz)

27

3500

3000

2500

2000

1500

1000

500

r-1000

F-1500

F-2000

F-2500

r-3000

r-3500



Non& § 3 g §8 g8 & ] 8 2 B g
g4 o 2 88 § ¢ 9 g X B 9
an e 8§ 8§ 4 9 o B § R = | s000
Vi [ O [
4500
4000
C-6’C-7
3500
3000
2500
c-8 C-SC c-4 C3
C-6 C-8 2000
+ 1500
1000
500
iy
r-500
C-4a
r-1000
r-1500

—r-— 1.+~ o1~ 1.~ 1+~ 1 ‘°~ I+~ 1 T~ T ‘" T ‘* T ‘* T * T T T ‘" T ‘" T ‘" T " T T T ‘" T " T T
136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116
f1 (ppm)

Figure S24. J-modulated **C-NMR spectrum of rac-7¢ measured in CDCl3 (90 MHz)

28



900

800
700

600

500

400

I 300
200
I 100
o

LS°E
8S°€
65°€
19°€
we
S9°€
99°€ V
L9°¢
89°¢
69°€
oLe
7e
e

L5°S
wm.mw
8S°S
mm.m\

i i g
b o N ™

R
T

3-H
|
|

A

:/[

f1 (ppm)

9-H

B,

950

+9°0

-ree

[6S°0

T
3.5

T
4.0

4.5

T
5.0

6.5

Figure S25. *H-NMR spectrum of rac-8b measured in CDCls (400 MHz)

29



7
8 6
9
b b FALYSR9RESHSRS ° < [oeey
B e ol | 35000
30000
c-2 25000
20000
I 15000
- 10000
5000
JWVLJ Lo
l I-5000
C-5 C-5a
C-9 --10000
Cc-1
I--15000
I--20000
C-3
I--25000
I--30000
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 \/
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40

f1 (ppm)

Figure S26. J-modulated 3C-NMR spectrum of rac-8b measured in CDCl3 (100 MHz)

30



_-133.39
—133.25
~ 133.14

131.01
— 128.54
— 128.16
—127.73

c-8 C-5°c4°C-7
c6

C-4a’ C-8a’

no
TF
88

\/

125.52
— 124.00
— 123.79

c-3’ , c-8
c-6° C2 C.7

C-5a

122.48

C-9

T T T T T T T
134 133 132 131 130 129 128

Figure S27. J-modulated 3C-NMR spectra of rac-8b measured in CDCl3 (100 MHz)

T T T T
127 126 125 124
f1 (ppm)

31

T
123

T
122

T
121

T
120

{40000

35000

30000

25000

20000

15000

10000

5000

~-5000

r-10000

r-15000

r-20000

-25000

- -30000




%T

7
8
9
100 \ :
| f
| w‘l ”;‘, ‘yhl }'I
T gl
\ | é | 32 $6
80 Il 25336 e
‘ { .35
gl [1REL ) 31333
1 | 9‘ | Tg 25, 34
5 ‘ | 15\ ( ‘ }
60 | ! i il lhsl |
> 4 ‘114 20 Iu ok
3 | |12 . g
141 21 |
40 | 30
\ 29
13
7 I
20 | 16
10
i l é |
4000 3000 2000 1000 400

Wavenumber [cm-1]

Figure S28 IR spectra of rac-8b recorded as KBr disc

32



5.57
69
68
65
61
60
58

R e o 2200

_-7.84
-7.82
—7.47

k2100
L 2000
k1900
L 1800
“///f" ’//’ 1700
L 1600
L 1500
I 1400
L 1300
L 1200
H
H k1100
L 1000
k900
L 800
L 700
F 600
L 500

2-H 3-H 400
| 300

200

100

<

8.0 7.5 7.0 6.5 6.0

5.5 5.0 4.5 4.0 3.5 3.0
f1 (ppm)

Figure S29. *H-NMR spectrum of rac-8¢c measured in CDCls (400 MHz)

33



7

8
9
- 8 SR RTETERE O e NN BT
N ° TMANAQOUMARNT T QNS N T
3 i pup pelh Dl Dg il
N a i gu g Baga pa g o o iR
S

C-5
C-9a C-5a

— 85.99

46.22

C-3

T T T T T T T T T T T T T T T
170 165 160 155 150 145 140 135 130 125 120 115 110 105 100
f1 (ppm)

Figure S30. J-modulated *3C-NMR spectrum of rac-8c measured in CDCl3 (100 MHz)

34

4000

3500

3000

2500

2000

1500

1000

500

r-500

~-1000

F-1500

r-2000

r-2500

r-3000




7
8
9
Vi I T Vo T i
c-7
g CS !
c-8 s c-6 C7 ce 3’
c6
c-1°

C-4a’ C-8a’ C-5a

T T T T T T T T T
133.5 133.0 132.5 132.0 131.5 131.0 130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0 125.5 125.0 124.5 124.0 123.5 123.0 122.5 122.0

f1 (ppm)

Figure S31 J-modulated **C-NMR spectrum of rac-8c measured in CDCl3 (100 MHz)

35

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

ro

r-500

r-1000

F-1500

r-2000

F-2500

r-3000

-3500




100
Ml
f 14\‘
" ‘1%6‘ : 4
- 10 1| ] I
8° /12 I
13
/89 . )
7 | ‘
11— { ‘
601
‘ BRI ‘ |
IR |

%T 40: I | “‘ , ‘S'Z@SS)J \5;]&
\ B TL

L | | ‘
A 4] | 137 | |8
2 [ 51 o | a1 ) 17
8 11471811 || asa!
| 26} 1775
| | | | | .L 30| | I
4000 1 3000 2000 18 228P28 “1o00 ‘M 400

Wavenumber [cm-1]

Figure S32 IR spectrum of rac-8c recorded as KBr disc

36



r 600

r550

500

450

F400

350

300

250

r200

150

100

r-100

98T —

I

S s

1.5

2.0

3.0

3.5

5.5

f1 (ppm)

Figure S33.*H-NMR spectrum of rac-9b measured in CDCl3z (400 MHz)

37



7
8
9
o T
3 L EET LT R LD . o N
o NN BOBBNGS T E M n 53 ©°
i 82835385588 398 8 3 3
NN S 9000
8000
7000
C-2 I 6000
5000
4000
3000
2000
1000
“ n 1.1 e

‘ eV " by M WW o

\ t-2000
C-9a I-3000

C-1’ C4a
--4000
I--5000
C-5 6000
C-3

I--7000

T T T T T T T T T T T T T T T T T T T T T T T \/

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 9 8 8 75 70 65 60 55 50

f1 (ppm)

Figure S34. J-modulated 3C-NMR spectrum of rac-9b measured in CDCl3 (100 MHz)

38



13000

— 133.27
—132.98

129.08
— 128.53
—128.22
— 128.09
—127.75
— 126.29
— 126.04

124.66
—124.13
— 123.80

121.74

12000
11000
10000
+~9000
cs ¢ 8/ c-7 c-7 c-9

= - = - 8000

c6 l/ c2’ L Cg

7000
6000
5000
4000

3000

2000

LU

r-1000

C-5a I--2000

5
C-8a ~-3000

r-4000

T T T T T T T T T T T T T T T T T T T T T T T T
133.0 132.5 132.0 131.5 131.0 130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0 125.5 125.0 124.5 124.0 123.5 123.0 122.5 122.0 121.5
f1 (ppm)

Figure S35. J-modulated 3C-NMR spectrum of rac-9b measured in CDCl3 (100 MHz)

39



7
8
9
100
./ 186 {
19 " ]
117184 1w | 60|
80 1 10 O |
20 \ (I 1 5?
80 ||fds |
2 v . 587]
‘ 85 56§
60 ihip R &8
é 23 28 | 36|42 59
%T | ‘ : 29! B9 19 '
3 71 (|| ||l
ar 2 || s
21 gt ¢
26 31 45 [
8 | \ 53
20| %5 | }
83 | | ‘ 61
\ ! 5(? =
0 24 ! 4q J
24 51
4000 3000 2000 32 1000 400

Wavenumber [cm-1]

Figure S36. IR spectrum of rac-9b recorded as KBr disc

40



[ ——
\\
T

7-H
9-H
I 3H
6"-H
8-H

Ju

S

EIEIREN)

<
-

S

R
=3
T

1.94

g

T T
80 78 76 74 72 7.0 68 6.6 64

6.2 6.0 58 56 54 52 50 48 46 44 42 40 3

f1 (ppm)

T T T T T T T T T
.8 3.6 34 32 3.0 28 26 24 22

Figure S37. *H-NMR spectrum of rac-9c measured in CDCls (400 MHz)

41

20 1

T
.8

1200

1100

1000

900

800

F700

600

500

400

300

200

r 100

F-100




8
7
S N EeENOSYERRIon
] A EENGCEEE LS = ° -
a NIMANG®®HEDNYS T T M n =3 o
a sl g e Ra g a g R Ja-a o 8 2 >
NN SN\
3000
2500
2000
1500
C-2
1000
500
IR tda |- O
+-500
C-9a
+-1000
C-2> C-4a
+=-1500
C-5
C-3
-2000

T T T T T T T T T T T T T T T T T T T T T T T T
165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50
f1 (ppm)

Figure S38. J-modulated 3C-NMR spectrum of rac-9c measured in CDCl3 (100 MHz)

42



7
8
9
5 o 38 % g3 g8 38 R
I S I bl ¢ 2R £
8 R B B g 8
Lo | o
ols c-5°
| c-8C-4 c7 c-9
c-8 C-7C-6° C-1’C-3’
C-8a> C-5a
T T T T T T T T T T T T T T T T T T T
133.0 132.5 132.0 131.5 131.0 130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0 125.5 125.0 124.5 124.0 123.5 123.0 122.5 122.0 121.5

f1 (ppm)

Figure S39. J-modulated *3C-NMR spectrum of rac-9c measured in CDCl3 (100 MHz)

43

3200

3000

2800

2600

2400

2200

2000

1800

1600

r 1400

1200

1000

800

600

400

200

F-200

+-400

F-600

r-800

r-1000




100 .~

S L h
"\ / LYY !
- " ey 186 Y A
l\\|/| ! n ﬂr”\f 111 1144 1!}8 19 L\ﬂ || ’ |f| |( I’A
80| 11 'ul /10 ) ‘ \ ‘ | ﬂ
||1| I|| | | |1| IlI ‘r, |j
- | f )
i bkl
601 l w |b ' F | 59‘
| g 282 2 ’
%T | [ H 29 | a9l hd
wl o i
» 345 |
|| 21 a1 f
- | 63 45 ‘
8 53
20+ 25 ‘
. 33 61
5012
0 ] ] ] | it 4D 1 |
4000 3000 2000 32 1000 400

Wavenumber [cm-1]

Figure S40. IR spectrum of rac-9c recorded as KBr disc

44



o o o o o o o o o o o o o o o o

[=] n o n o n o n o n o n o wn o o n

@ ~ ~ o o n n < < ™ ™M o~ o~ — — 2] o T

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

89'€

E.MV m L= Lo

K.m\ [ -

[733 ™

0Ty Ne)

Ty T Lo
) ™

S6'6 —

-CHO

JJMMH

5-Hb  5-Ha

Joyr s

9-H

T T T

o Mlb
TTEIT L. -

b © ™~ o

37-H

J

I R P

oo

4.5

7.0 6.5 6.0 5.0
f1 (ppm)

8.5

9.5

T
10.0

Figure S41. *H-NMR spectrum of rac-1b measured in CDCl3 (400 MHz)

45



17
82.86

1300

188.35
—158.30
— 156.78
30
35
33
33
29
29
29
29
28
28
64.52
— 56,26

1200
L1100
C-2 1000
900
800
+700
-CHO
600
500

400

300
| 200

r 100

F-100

r-200

-300
c-1 C-9a C-1r C-5a [ 00

C-4” C-27 F-500

F-600

F-700

C-5

r-800

c-3 I--900
I--1000

“

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

190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55
1 (ppm)

Figure S42. J-modulated *3C-NMR spectrum of rac-1b measured in CDCls (100 MHz)

46



7
8
9
“o osnw | @ no oo © T 0 oo @ ©
N @0 N © SN A S T o S N
\Ys NS IRY/ \/ \ [ \
+ 1400
+ 1200
C-3” c.8 C-6
T 1000
C-5’ , C7 C3 C-7 v
. C-4 clg: c-6 c-9
C-5C-6 c -8 ‘
800
600
+400
200
Fo
+-200
\ F-400
co” C-5a
s
C-8a | 600
C-4a
+-800
+-1000
F-1200
T T T T T T T T T T T T T T T T
133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118
f1 (ppm)

Figure S43. J-modulated *3C-NMR spectrum of rac-1b measured in CDCls (100 MHz)

47



100

A "‘
Ll dsl |
‘ YAl A A s il
80| ‘ & | .‘Hw | 42
| " \ | |
Vs ‘ I 384 37 1
3 4 ‘\ | 24 ,“ | 3¢
‘ Al 39
| | f
60 1 | | (i | EZQO }
18
i \ | (123 40
o%T ‘ ‘ #5 ‘ ‘
‘1%‘1 26 |
40' | ‘ ‘ . | 29
1‘13 || 2205 |
, 32
| 33
17
A [
19 15
|| roll1e
| 10
0 ] | 7 8 | ! |
4000 3000 2000 14 1000 400

Wavenumber [cm-1]

Figure S44. IR spectrum of rac-1b recorded as KBr disc

48



o o o (=3 o o o o o o
n o un o n o n o n o o
n n < < (] M (2] o~ — — wn o
1 1 1 1 1 1 1 1 1 1 1 1
19€~_
7we—
e’ o6'0
o
L I 980
YTt )
5]
b~ T .
sty [Te) €60
. o b
€6 ~
Jgp— J T = 860
i)
€S~ - .
9’5" (aN] 0°1
20,
YL
0L i e e
YL IO
o:/ O v 0 - = L'z
seeL /
e T T
0E'L W T - — Loz
ez ~ o
6b L~
L [U -
€8s
s8'L A _ = .
L N o6’
68'L =5
s~ o
v~ v [vo'0
T
658 — 2 Loe-
N 750
2 L
. L0
¥6'6 —
3 7 J

v/
3.5

T
4.0

6.5

7.0
f1 (ppm)

8.5

9.5

T
10.0

Figure S45. *H-NMR spectrum of rac-1c measured in CDCls (400 MHz)

49



g 2 2 z
c-2
W o e A
C-9a C-4”
C-3

56.26

C-5

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
190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60
f1 (ppm)

Figure S46. J-modulated *3C-NMR spectrum of rac-1c measured in CDCl3 (100 MHz)

50

5000

4000

3000

2000

1000

r-1000

r-2000

-3000

r-4000

~-5000



125.07
124.43
123.95
123.58
121.07
117.73

c-’ c-3 C-7 C-6” co

C-5a

T T T T T T T T T T T T T T T
125.0 124.5 124.0 123.5 123.0 122.5 122.0 121.5 121.0 120.5 120.0 119.5 119.0 118.5 118.0 117.5
f1 (ppm)

Figure S47. J-modulated *3C-NMR spectrum of rac-1c measured in CDCl3 (100 MHz)
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Figure S53. *H-NMR spectrum of rac-11b measured in CDCls (400 MHz)
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Figure S56. IR spectrum of rac-11b recorded as KBr disc
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Figure S57. *H-NMR spectrum of rac-11c measured in CDCls (400 MHz)
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Figure S58. J-modulated 3C-NMR spectrum of rac-11c measured in CDCl3 (100 MHz)
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Figure S59. J-modulated 3C-NMR spectrum of rac-11c measured in CDCl3 (100 MHz)
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Figure S60. IR spectrum of rac-11c recorded as KBr disc
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Figure S61. *H-NMR spectrum of 13 measured in CDCl3 (360 MHz)
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Figure S66. IR spectrum of 13 recorded as KBr disc
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Figure S69. IR spectrum of 15 recorded as KBr disc
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Figure S70. *H-NMR spectrum of 4 measured in CDCls (400 MHz)
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Figure S71. J-modulated 3C-NMR spectrum of 4 measured in CDCls (100 MHz)
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Figure S72. IR spectrum of 4 recorded as KBr disc
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Figure S73. *H-NMR spectrum of 20 measured in CDCl3 (360 MHz)
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Figure S74. J-modulated *C-NMR spectrum of 20 measured in CDCl3z (90 MHz)
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Figure S75. IR spectrum of 20 recorded as KBr disc
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Figure S76. *H-NMR spectrum of 6 measured in CDCls (400 MHz)
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Figure S77. J-modulated 3 C-NMR spectrum of 6 measured in CDCls (100 MHz)
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Reaction time (day) Conversion (%) ee (%)
organocatalyst
A B A B A B
Ph Ph
o—®) OH 21 9 22 25 6.1 6.9
Ph Ph
R R
0]
>< & “OH
0—® _oH
R
R 21 9 26 26 7.3 5.4
R: a-naftil
R R
0]
0—® oH
R
R 21 9 17 29 7.2 3.8
R: B-naftil
Ph Ph
Ph o OH
WO on L
P 0—® on 21 9 13 30 4.6 2.9
Ph Ph
8 8 10 11 2.9 1.9
8 8 9 8 0.0 1.0

Table S1. Organocatalytic transformations of 1la to trans-10a (columns A) and la to 1lla

(columns B); reaction condition: MgSO4/CHClIs, 0.3 equivalent of organocatalyst, rt.
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Figure S78. Concentration-dependent curve of 6 for the inhibition of AChE activity. ICs of 6
was calculated to be 6.98 £+ 0.55 uM. Every point is an average of three independent

experiments (mean =SD).
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