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Figure S2: 3C NMR Spectrum of compound 14.
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Figure S3: ESI-Mass Spectrum of compound 14.
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Figure S4: '"H NMR Spectrum of compound 15.
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Figure S5: 3C NMR Spectrum of compound 15.
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Figure S6: ESI-Mass Spectrum of compound 15.
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Figure S7: '"H NMR Spectrum of organocatalyst (17a).
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Figure S8: 3C NMR Spectrum of organocatalyst (17a).



ML 2.0TE2

T: MWE - ¢ ESI Ful ms [F0:00-1000.00]

M45FC 832 RT: 043 AV:1

000
e

=]
"
—~
= <
& ©~
-
N—
sy
@ _
> SSE6 2 - — —ra
g s
£a +~
F- <
Q
g
< 7N \\”/
=4 WD », .\v / _\n\
_u_.w_ o S A\\jwo[» ) —_— -k
G —l N
L,
m H\W N)\H
b LA
£ 3 3 g
=] T 7 -
4 = e
W 13) ==z N.,\H
m A\\\.|.A,,_V|\\,v
. P |97) S W/
._“_x R P AR Y
o4 N A 7 8 7
j = % s =/ W
N = 85TE ¢
s ) \
) > g e
b / p— BT ¢ .
oo /)] SPSE ¢
L
_n_z .w - Sa) 0e9d'¢ e —Ey
\VA\ By 2 .o mmanuu ” Sr———
1__\. i & o wm%m.ﬁ ———mee (L
0TS
S w sach el
;
&N o m
a 4 S08'E s —
Y, ._T.n...w .‘._..”_ - =) e s ——— 0t
—( 4 5 B
S ) -
= WM

100

v
M T I T I T T [T T I T T I [ T T[T I T I T T[T T TTTTt
=) =] =] =] =] =] =] =] =] =] [=]
[=] i w uy o B

(=] = - 1

EOLUEPUNGy BAgE|ayY

2.0 1.5 1.0 0.5 0.0

2.5

3.0

35

7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

7.5

8.0 8.5 8.0

Figure S10: "H NMR Spectrum of organocatalyst (17b).
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Figure S11: 3C NMR Spectrum of organocatalyst (17b).
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Figure S12: ESI-Mass Spectrum of organocatalyst (17b).
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Figure S13: 'H NMR Spectrum of aldol product 7a.
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Figure S14: 3C NMR Spectrum of aldol product 7a.
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Figure S15: '"H NMR Spectrum of aldol product 7b.
2 2.9 = = =
Il !
OH ©
{/:'Q: /’J\‘\,‘)L‘\
9
NO,
7b |
I
2‘20 210 200 1;0 léU 17"0 léD 1;0 l‘lm 150 IIZU IJ‘.D 160 90 SIU 7‘0 EIU SID 4‘0 3‘0 £U 1‘0 o

f1 (ppm)

Figure S16: *C NMR Spectrum of aldol product 7b.
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Figure S18: 3C NMR Spectrum of aldol product 7c.
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Figure S19: '"H NMR Spectrum of aldol product 7d.
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Figure S20: *C NMR Spectrum of aldol product 7d.
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Figure S22: 3C NMR Spectrum of aldol product 7e.

12



1 s
=]
i
=]
BEL 4 0E—
|
i
6882 0E—
"
]
L =
Fa ~
91 E— - —a0'e — e
= MIu, 11£0Es
00vE E— - —b0'E =
rad
6860 2 o S
0518 N.W = § <
BBER'E — = —E0'Z 2, )
558 NM \ Lo 0zze6a—
9882 L —_— i
S
i) zeagis!
RS
19 E— A —o1 | ™ —
o
=
- 2 m
. &
FYE ©
& O
3905 = £
5920 mw. s -u1 [ 3 6
860 5 o/ e R
TZ60°S: O )
Hﬁ/ M 559" GET— =
0 £896°821— =
/ [
T / Z
Ol/ H THER 9E T~
%\|,/ F2 — 81 8E Db T—
n. /v ﬂ ..
N/ en
= PR
\ °
L /
veerin . F 2 vm o N\
SIPT L~k —— — 6T g )
m:ﬂhwn —— —~, o o - Wi\
eETL
Ly \
~ VJ
7Ny
{ S
Lo \ /
= [,/
"
[ies
08 20E—
=
[ a

100 a0 80 70 60 50 40
13

f1 (ppm)

Figure S24: 3C NMR Spectrum of aldol product 7f.
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Figure S25: '"H NMR Spectrum of aldol product 7g.
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Figure S26: *C NMR Spectrum of aldol product 7g.
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Figure S27: '"H NMR Spectrum of aldol product 7h.
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Figure S28: 3*C NMR Spectrum of aldol product 7h.
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Figure S29: '"H NMR Spectrum of aldol product 9a.
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Figure S30: *C NMR Spectrum of aldol product 9a.
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Figure S34: 3C NMR Spectrum of aldol product 9c.
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Figure S36: 3C NMR Spectrum of aldol product 10a.
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Figure S38: 3C NMR Spectrum of aldol product 10b.
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Figure S44: 3C NMR Spectrum of aldol product 11d.

23



73499
7.3298
4.6360
4.6284

£
e

4.6209
4.6047
—4.0412

I
o

OH (ﬁ
o0

1.00

L T T T T T T T T T T T
9.5 2.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

Figure S45: 'H NMR Spectrum of aldol product 11e.

# 4 10—

215.2023
_~139.5772
T-138.559%

128.5807

128 .4361

775836
77.1597
767363
74,1705
573271
—=42.8296

4
{
B7

OH ©

e As /u\
J T

CI/[\'% k.
11e

—30.6464
—276756
—24.3225

T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40
f1 (ppm)

Figure S46: *C NMR Spectrum of aldol product 11e.

24



808t

6sre
[EES NV

EE1ZL-F
T h\

—60'0

—on't

0
H0T

0.0

0.5

2.0

4.0 35 3.0 2.5

4.5

9.0 8.5 8.0 75 70 6.5 6.0 5.5 ng (i
Figure S47: '"H NMR Spectrum of aldol product 11f.

9.5

85ZETZ~_
BIERZZ—
1006k
B08E LT

ZTZE T~

BIPZBS—

091K L
09EL L
9BST'L L
8z85¢ss

E968 921~
[ A

9EZS'GET—
S BE T

ZESK T1E—

210 200 120 180 170 160 150 140 130 120 110 100 a0 80 70 60 30 40 30
1 (ppm)
Figure S48: 3C NMR Spectrum of aldol product 11f.

220

25



mAU

1 > “ PDA Multi 1
= b
J = =
& - ol
750+
] OH
500~ Iy
1 ON~ ™
250+
07
—— —— T T T —
0 20 30 40 50 60
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.147 2317152 11569 50.713 52.819
2 27.715 2151471 10896 49.287 47.181
Tota 4468624 22465 100.000 100.000
Figure S49: HPLC chromatogram of (7) Racemic mixture.
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Figure S50: HPLC chromatogram of (7a) in the presence organocatalyst (17a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S51: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S52: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and CH30H in 0 °C condition.
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Figure S53: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH

(2 mol%) and CH3CH,OH in 0 °C condition.
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Figure S54: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH

(2 mol%) and DMF in 0 °C condition.
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Figure S55: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and 1,4-Dioxane in 0 °C condition.
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Figure S56: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and CH3;0H + H,0 in 0 °C condition.
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Figure S57: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and DMF + H,0 in 0 °C condition.
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Figure S58: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
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(2 mol%) and 1,4-Dioxane + H,O in 0 °C condition.



Figure S59: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH

(2 mol%) and H,O in 0 °C condition.
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Figure S60: HPLC chromatogram of (7a) in the presence organocatalyst (17b), PhnCOOH

(2 mol%) and H,O in 0 °C condition.
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Figure S61: HPLC chromatogram of (7a) in the presence organocatalyst (17b), PhCOOH
(10 mol%) and H,O in 0 °C condition.
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Figure S62: HPLC chromatogram of (7a) in the presence organocatalyst (17b), HCOOH
(2 mol%) and H,O in 0 °C condition.
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Figure S63: HPLC chromatogram of (7a) in the presence organocatalyst (17b), HCOOH
(10 mol%) and H,O in 0 °C condition.

Figure S64: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH

(2 mol%) and H,O in 0 °C condition.
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Figure S65: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
(10 mol%) and H,O in 0 °C condition.
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Total 69130916 2481458 100.000 100.000

Figure S66: HPLC chromatogram of (7a) in the presence organocatalyst (17b), Oxalic acid
(2 mol%) and H,O in 0 °C condition.
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Figure S67: HPLC chromatogram of (7a) in the presence organocatalyst (17b), Oxalic acid
(10 mol%) and H,O in 0 °C condition.
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Figure S68: HPLC chromatogram of (7a) in the presence organocatalyst (17b, 1 mol%),
CH;COOH (2 mol%) and H,O in 30 °C condition.
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Figure S69: HPLC chromatogram of (7a) in the presence organocatalyst (17b, 1 mol%),
CH;COOH (2 mol%) and H,O in 0 °C condition.
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Figure S70: HPLC chromatogram of (7a) in the presence organocatalyst (17b, 1 mol%),

CH3;COOH (2 mol%) and H,O in 60 °C condition.
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Figure S71: HPLC chromatogram of (7a) in the presence organocatalyst (17b, 1 mol%),
CH3;COOH (2 mol%) and H,O in —20 °C condition.
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Figure S72: HPLC chromatogram of (7a) in the presence organocatalyst (17b, 5 mol%),

CH;COOH (2 mol%) and H,O in 0 °C condition.
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Figure S73: HPLC chromatogram of (7a) in the presence organocatalyst (17b, 10 mol%),
CH;COOH (2 mol%) and H,O in 0 °C condition.

Figure S74: HPLC chromatogram of (7a) in the presence organocatalyst (17b, 20 mol%),
CH;COOH (2 mol%) and H,O in 0 °C condition.
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Figure S75: HPLC chromatogram of (7a) Racemic mixture.
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Figure S76: HPLC chromatogram of (7a) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S77: HPLC chromatogram of (8a) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S78: HPLC chromatogram of (7b) Racemic mixture.
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Figure S79: HPLC chromatogram of (7b) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S80: HPLC chromatogram of (8b) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S81: HPLC chromatogram of (7¢) Racemic mixture.
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Figure S82: HPLC chromatogram of (7¢) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S83: HPLC chromatogram of (8c) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S84: HPLC chromatogram of (7d) Racemic mixture.
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Figure S85: HPLC chromatogram of (7d) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S86: HPLC chromatogram of (8d) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S87: HPLC chromatogram of (7e) in the presence organocatalyst (17b), CH;COOH
(2 mole%) and H,O in 0 °C conditions.
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Figure S88: HPLC chromatogram of (8e) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S89: HPLC chromatogram of (7f) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S90: HPLC chromatogram of (8f) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,0 in 0 °C condition.
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Figure S91: HPLC chromatogram of (7g) Racemic mixture.
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Figure S92: HPLC chromatogram of (7g) in the presence organocatalyst (17b), CH;COOH

(2 mol%) and H,O in 0 °C condition.

47



1 " PDA Multi 1
1 =
150 =
1 CH O
100+ = :“’ e TR
] NN
] 8g
50
] =
1 <
1 - J/' L
o 1
T T T T T I T T I T T T I T T T T ‘ T T T T ‘ T T T T ‘ T T T T I T T
0 10 20 30 40 50 60 70
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Name Pealc# Ret. Time Area Height Area % Height %
1 9.031 757559 12826 2.745 7.188
2 47.455 42659863 165612 97.255 92.812
Totall 43417422 178438 100.000 100.000

Figure S93: HPLC chromatogram of (8¢g) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S94: HPLC chromatogram of (7h) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S95: HPLC chromatogram of (8h) in the presence organocatalyst (18b), CH;COOH

(2 mol%) and H,O in 0 °C condition.
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Figure S96: HPLC chromatogram of (9a) Racemic mixture.
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Figure S97: HPLC chromatogram of (9a) in the presence organocatalyst (17a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S98: HPLC chromatogram of (9a) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S99: HPLC chromatogram of (9b) Racemic mixture.
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Figure S100: HPLC chromatogram of (9b) in the presence organocatalyst (17a), CH;COOH
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(2 mol%) and H,O in 0 °C condition.
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Figure S101: HPLC chromatogram of (9b) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,0 in 0 °C condition.
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Figure S102: HPLC chromatogram of (9¢) Racemic mixture.
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Figure S103: HPLC chromatogram of (9¢) in the presence organocatalyst (17a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S104: HPLC chromatogram of (9¢) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.

53



J ) PDA Multi 1
S
T [=2]
) OH O
500+ A A
1 0;N” ‘\'f’r i
J 0a
250+
1 (=1
J =]
(=]
] <
0 T T %
— ‘ T — T — T — T — T — T T
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 9.015 61357098 746211 97.057 93.606
2 16.060 61860393 50970 2.943 6.394
Total 63217491 797180 100.000 100.000

Figure S105: HPLC chromatogram of (10a) in the presence organocatalyst (17a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S106: HPLC chromatogram of (10a) in the presence organocatalyst (17b),
CH;COOH (2 mol%) and H,0 in 0 °C condition.
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Figure S107: HPLC chromatogram of (10b) in the presence organocatalyst (17a),
CH3COOH (2 mol%) and H,0O in 0 °C condition.
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Figure S108: HPLC chromatogram of (10b) in the presence organocatalyst (17b),
CH3;COOH (2 mol%) and H,0O in 0 °C condition.
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Figure S109: HPLC chromatogram of (10¢) in the presence organocatalyst (17a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S110: HPLC chromatogram of (10c) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Tota 2869127 114187 100.000 100.000

Figure S111: HPLC chromatogram of (11a) in the presence organocatalyst (17a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S112: HPLC chromatogram of (11a) in the presence organocatalyst (17b),CH;COOH

(2 mol%) and H,O in 0 °C condition.
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Figure S113: HPLC chromatogram of (12a) in the presence organocatalyst (18a), CH;COOH

(2 mol%) and H,O in 0 °C condition.
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Figure S114: HPLC chromatogram of (12a) in the presence organocatalyst (18b),
CH;COOH (2 mol%) and H,0 in 0 °C condition.
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Figure S115: HPLC chromatogram of (11d) in the presence organocatalyst (18a),

CH;COOH (2 mol%) and H,O in 0 °C condition.
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Figur

e S116: HPLC chromatogram of (11d) in the presence organocatalyst (18b), CH;COOH (2
mol%) and H,O in 0 °C condition.
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Figure S114: HPLC chromatogram of (11e) in the presence organocatalyst (18a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S118: HPLC chromatogram of (11e) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S119: HPLC chromatogram of (11f) in the presence organocatalyst (17a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S120: HPLC chromatogram of (11f) in the presence organocatalyst (17b), CH;COOH
(2 mol%) and H,0 in 0 °C condition.
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Figure S121: HPLC chromatogram of (12f) in the presence organocatalyst (18a), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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Figure S122: HPLC chromatogram of (12f) in the presence organocatalyst (18b), CH;COOH
(2 mol%) and H,O in 0 °C condition.
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