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1. NMR spectra of the compound 5
IH NMR

1H of AM-176
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Current Data Parameters
NAME Dr. K. Bhowmick 2017
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170410
Time 16.33
INSTRI spect
PROBHD 5 mm PABBO BB/
H PULP 29pg30
32768
N O SOLVENT cocl3
NS 1024
N DS 2
24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
O RG 186.42
oW 20.800 usec
O 0] DE 6.50 usec
5 TE 300.1
D1 2.00000000 sec
011 0.03000000 sec
™00 1
mmmmmmme CHANNEL £1 m=csmeas
sFo1 100.6278588 Mz
NUC1 13¢
33 8.90 usec
PLWL 54.00000000 W
£2
SFO2 400.1516006 MHz
NUC2
CPDPRG(2 waltz16
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW13 0.16212000 W
F2 - Processing parametors
s1 16384
SF 100.6177840 Mz
WOW EM
ss8 °
L8 1.00 Hz
GB 0
rC 1.40
T T T T T L} T T T T T T T T T T T T T 1
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'H NMR of organocatalyst 1

1H of AM-181

ARKIVOC 2018, vii, S1-S16
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H Current Data Parameters
NAME Dr. K. Bhowmick 2017
N O EXPNO 34
N PROCNO 1
F2 - Acquisition Parameters
H Date_ 20170506
ime 15.56
O INSTRUM spect
1 PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT cpc13
NS 32
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
aAQ 1.9922944 sec
RG 67.81
W 60.800 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
TOO 1
=mmmmmne CHANNEL f1 m==asees
SFO1 400.1524711 MHz
NUCL 1H
P1 14,75 usec
PLW1 12.00000000 W
F2 - Processing parameters
S1 84
SF 400.1500097 MHz
WOW EM
SsB o
LB 0.30 Hz
GB 0
PC 1.00
r T T T T T T T T T T T T T T T T T T T ]
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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13C NMR of organocatalyst 1
13C of AM-181
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Current Data Parameters
NAME r. K. Bhowmick 2017
EXPNO 35
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170506
Timo 17.36
INSTRUM spect
PROBHD & mm PABEO BB/
PULPROG 29pg30
32768
SOLVENT coc13
NS 512
H s 2
sui 24038.461 Hz
O FIDRES 0.733596 Hz
N A0 0.6815744 sec
RG .81
N oW 20.800 usec
DE €.50 usec
H TE 299.1 X
o1 2.00000000 sec
O D1l 0.03000000 zec
1 DO 1
CHANNEL £1
sFo1 100. 6278568 MHz
HuC1 13¢
Pl 8.90 usec
PLWL 54.00000000 W
CHANNEL 2
sFo2 400.151€006 Miz
RUC2 1M
CPDPRG(2 waltzl6
CPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLW1] 0.16212000 W
F2 - Processing parameters
s 16384
sF 100. 6177856 MHz
Wow £
ssB o
L8 1.00 Hz
Ga
pC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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2. Mass spectra of the compound 1 and 5
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AHATS(SAMPLE))*AM-152(STD) ASIK

A

N

O/[%O

H
LN
5

~ N

(0]

I.I.C.B.KOLKATA AH-11, ASIK.

06-Jun-2017
RJ1206 12 (0.153) Sm (Mn, 2x2.00); Sb (2,70.00 ); Cm (1:12)
6144

100 20193

‘20153
1451
‘ 128.09 | |202.18
127.11| ‘(4545
(l | l202.54
odl | S R R .
100 125 150 175 200 225 250 275 300 325

ARKIVOC 2018, vii, S1-S16

15:33:20

16:03:56

TOF M

427.3

350 375 400

3

42

5

437.34

450

S ES+

1.01e4

m/z

Page S4

©ARKAT USA, Inc



General Papers

3. HPLC Data of Michael addition Products

Racemic

ARKIVOC 2018, vii, S1-S16

DADA A, Sig=254.4 Ref=360,100 (KCB\TEST000017.D)
mAU
s
&)
@
1 5~
-10 8 &
-20 —
1 0}
86 NO,
-40 |
< e |
-50 /// \\\
- L. .
60— — o = —
e T S s L T T o S S S S e T v v
22 23 24 25 26 27 28 29 mind
Area Percent Report
Sorted By : Signal
Maltiplier: 1 1.0000
Pilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Time Type Width Ax Height Area
fmin) AU * (AL ] 3
|m——— | ——————— |m————————— i i | m——————— I
MM 0.5926 1974 .2 55.52208 $S6.5180
8 MM 0.5581 1518.87329 45.36180 43.4820
Totals 3 3493.10803 100.88388
DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000067.D)
mAU -
-20
-30 —
1 NO,
-40 |
-50
&
s R T e, TR . — -
T T T T U T T T
(o] 21 22 23 24 25 26 27 28 29 mir

Sorted By s Signal
Multiplier: 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=360,100

Peak RetTime Type width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——————— | e e | I
0.4762 56.43361

0.5197 1656.62549

Totals :

1713.05910

50.68643
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Racemic
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-62.5 -

Sorted By
Multiplier:
Dilutions:

Use Multiplier &

Signal 1: DADl A,

ak RetTime
# [rain]

Type

DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000152.D)

DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000153.D)

Cl

NO,

: Signal
3 1.0000
H 1.0000

Dilution Factor with ISTDs

Sig=254,4 Ref=360,100

width
[min]

Area
[mMAU*=]

Height Area
[mAU] 2

0.6466
0.4668

786.47101
673.40454

18.70302
21.89748

3.87
46.1275

1459.87555 40.60051

AL &
o = Cl
-10
-20
-30 —
-40 -
= e ——— 5
1 T T T T T T T
22 225 23 235 24 245 25 255 mir

Sorted

By
Multiplier:
Dilutions:
Multipller &

Use

Signal 1: DADl1 A,
Peak RetTime
# [min]

Type

: Signal
H 1.0000

1.0000

Dilution Fac > with ISTDs

Sig=254,4 Ref=360,100

Width Area Height Area

[min] [mAU*s] [mAU] %
——————— I I

0.5517

0.4796 68.69134

2410.25641

T4.02274
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Racemic

"DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000135.D)

ARKIVOC 2018, vii, S1-S16

mAU I~
150 — >
125
100
75
1 0 NO, 2
50 | NO b
1 2
25
~
-25
-50 —
b, s P S B g i
. T . . . f ' . ' f . . ' T . . . T ' v . 1 v v ' T . v '
16 18 20 22 24 26 28 rnir
Area Percent Report
Sorted By : Signal
Multiplier: s 1.0000
Dilution: - 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Height Area
# [min] [min] [mAU ] £
e eeireeses s B S e e S (o S i b Ao |
1 16.847 BV 6046.09961 21.6. 71820 61.0787
2 27.053 BB 3852.76709 107.99067 38.9213
Totals : 9898 .86670 324.70887
DAD1 A, Sig=254.4 Ref=360.100 (KCB\TEST000137.D)
mAU
800 —
600 —|
400 —
200 —
g
o FAiW
v T v v v v v T . v . T v . 1 v v v ' v . . v v
16 18 20 22 24 26 28 mir

Sorted
™Mu 1t
Dilution:

Use Multiplier &

By H
iplier: 1.0000
1.0000

ISTDs

Dilut

flon Factor with

Signal 1: DADl1 A, Sig 254,4 Ref=360,100
Peak RetLTime Type Width Are Height Area
# [min] [min] [mAL* [mAU] %

3748 .3603

14.46925e4

971.21509

4.84408e4 1100.66141
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Racemic

DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000134.D)

- CHs

] NO,

I~

38.505

ARKIVOC 2018, vii, S1-S16

36 38

Sorted By 5 Signal

Multiplier: H 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig—254,4 Ref=360,100

Peak RetTime Type width Area Height Area
i [rain] [rain] [mAU*s] [mAU] %
e [P i ST, s s e e S T |
1 29.430 BB 0.5432 250.64798 6.90930 47 .725"7
2 38.505 BB 0.6693 274 .53613 6.09692 52.2743
Totals : 525.18411 13.00622

Chiral

60,100 (KCB\TEST000132.D)

10
o 4
] CHs
-10 |
-20
-30
-40 -
g 2
50 =1
3
-60 /¥ ——
— N — e - S~— S
. v . T . v . T . . v T . . . T v . T . . v T
28 30 32 34 36 38 40
Area Percent Report
Sorted By H Signal
Multiplier: : 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with 1STDs

Signal 1: DADl A, Sig=254,4 Ref=360, 100

Peak RetTime Type Width Areaa Height Areoa
# [min] [min] [rmALr ) ES

358.16095 10.43052 8.4898
2 39.336 BB 0.7250 2860.58301 83.25861 21..85102
Totals 4218 .74396 93.68913
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Racemic
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DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000126.D)
mAU ] 2 §
10+ w
] = &
o]
-10 O
: NO,
-20 —
-30
-40
-50 S
o
] B \\
-60 O \
y L | \_‘ _/ \\‘
T T T
22 225 23 235 24 245 25 25.5 26 miry
Area Percent Report
Sorted By 3 Signal
Multiplier: 3 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig—254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
i [min] [min] [MAU*s ] [mAL] %
e B eisericun]| omieaeimigmsinnion |t | fomcrm st i R |
1 2.763 BV 0.4239 2147.28906 77.82543 50.3129
2 25.696 BB 0.4624 2120.5822 71.43094 49.6871
Totals : 4267 .87134 149.25637
DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000127.D)
mAU |
=10 —
-20
\\‘V—
T T T
255 26 e

Sorted By : Signal
Multiplier: H 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with 1ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=360,100

Width Area
[min] [mAU*=]

Peak RetTime Type
1 [min]

Height Area

2 .884 BB 0.4135 149.17635 . 7.1885
2 .720 BBA 0.4863 1926.02612 61l.34002 92.8115
Totals : 2075 .20247 66.89101
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DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000123.D)
mAU o
o
: =
1 )
-
60 et
40 —
(0] F
20
NO,
o
-20
-40 —
-60 —_ e
4 S —— — T et
' ' . . f ' . ' . | ' . B ' | . v ' v v . v .
21 22 23 24 mir
Area Percent Report
Sorted By : Signal
Multiplier: 2 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with 1ISTDs
Signal 1l: DADl A, Sig=254,4 Ref=360,100
Feak RetTims T'ype Width Area Height Areas
# [min] [min] [mAU*g ] [mAU] %
s I e e 1
1 20.667 VvV 0.3660 3233.63184 136.69766 48 .7702
2 24.370 BB 0.4232 3396.71021 124.16700 51,2208
Totals : 6630.34204 260.86466
DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000125.D)
mAU =
150 |
125
100 |
75 ]
5074
25
o 2
&
-25 //‘\
0] // L e
| \"W’/ \\\»_ - . _ ——
-75 | ' v ' ' | v ' . ' 1 v ' . | ' ' ' ' 1 ' .
20 21 22 23 24 Thir
Report
Sorted By 5 Signal
Multiplier: 3 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360, 100

Peak RetTime 1ype Width Area Height Area
# [min] [min] [AU*s ] [mALT] 3

2 23.941 BB 0.43]

TolLals = 7141.85541 264.35983

Page S10
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Racemic
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DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000117.D)
mAU ] =3
=50 —
-52.5
55 | O Cl ]
o~
. i
] N02 o
-57.5 -
-60 |
-62.5
65 ]
-67.5
] N
L T T T T T
30 35 40 a5 50 mi
Sorted By 2 Signal
Multiplier: S 1.0000
Dilutions: 3 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1l A, Sig—254,4 Ref—=360, 100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU* [mAU] %
bt e e s ) Pl s e S e e |
673.95917 18.68406 48 .8994
704 .29700 11.86974 $1.1006
Totals : 1378.25616 30.55381
DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000118.D)
mAU -]
-47.5 a
-50
-52.5
-55 -
-57.5
-60
-62.5
] &
-65 =
L= /\./\.__,,/\ > - — -
B N . . . . 1 . . E v | ' ' . . T . ' . . I B ' .
30 35 40 a5 50 rmir
Area Percent Report
Sorted By H Signal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1L A, Sig=254,4 Ref=360, 100
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU* =] [mAU] ES

1 30+12 BB 0.8%222 88.57727%7
2 52.219 BBA 0.9076 1247.08484 2
Totals : 1335.66211 23.

Z2.47092
0.79625
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Racemic
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e BT
DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000148.D)
mAU | =
40
] CF,
20
1 e
0| (0] 2
-
] NO,
-20
-40 -
-60 —— - — N . _'__,,/\J\ e S .
. ' ' . | ' ' ' ' 1 ' ' ' 1 ! ' ' . | . ' ' ' I
20 25 30 35 40 mird
Area Percent Report
Sorted By o Signal
Multiplier: S 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
i [min] [min] [mMAU*s ] [mAU] %
] i i [l s e | [l s e |
HE 22071 YV 0.5066 = 104.41255 50.3926
e 43.310 BB D.. 8721 58.42039 49.6074
Totals : 6865 .36230 162.83294
DAD1T A, Sig=254.4 Rel=360,100 (KCB\TEST000147 D)
mAU ©e
] CF,
e
-10]
-20
-30 2
.40 |
1 B -
] & )
-50 o S— o
] e
-60 e
v . v v ' v v v v T v . v ' 1 . v . v T . . v .
20 25 20 35 40 rhie
Area Percent Report
Sorted By : Signal
Multipliecx: H 1.0000
Dilutions: : 1.0000
Use Multlplier & Dilution Factor with ISTDs
Signal 1: DADl A, Sig=254,4 Relf=360,100
Peak RetTime Type Width Area Hedaht Area
# [min] [min] [mAU*s] [mAU ] 3
————|—————— R | m————————— R |
1 22.326 BB 0.4036 291.16653 11.11613 6.5592
2z 43.176 BBA 0.8534 4147.91113 70.19157 93.4408

4439.07767

81.30771

Page S12
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Racemic
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DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000120.D)
mAU >4
300 |
F
250
. o
4 ©
4 AYS
200 — S
O
150 NO,
100
50
G
9 : /\
i . T = .- " — -
L T T T T T T T T T T T T T T T T
26 28 30 32 34 36 38 mird
Area Percent Report
Sorted By : Signal
Multiplier: 2 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with 1STDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
el ==t | o et e | G e o el |
1 26.682 BB 0.6540 1.79314e4 393.20734 51.2681
2 37.332 BB 0.8994 1.70444e4 255.79810 48.7319
Totals = 3.49758e4 649.00543
DAD1 A, Sig=254.4 Ref=360.100 (KCB\TEST000119.0)
mAU = %
20 —{ F
o
-20
NO,
-40 &
1 =
1 Ve
b i 3
-60 | ey —_— S~
T . T . . v T - B . T v . . r v . T
26 28 30 32 34 36 38 mir
Area Percent Report
Sorted By 3 Signal
Multiplie : 1.0000
Dilutions: = 1.0000
Use Multiplier & Dilution Factor with 1ISTDs

Signal 1: DAD1 A, Sig—254,4 Ref—360, 100
ak RetTime Type Width Area Height
i [main] [min] [mAU*

17528
4665 .82764

7.158329

0.6934 104.3972S

4995 .00

111.55564

6.5901

93.4099
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Racemic

DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000155.D)
mAU

150

100

50

Area Percent Report

Sorted By : Signal
Multiplier: 3 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type wWidth Area Height Area
i [min] [rain] [MAU*s3] [mAU] %

0.4833 6393.24023 220.47656 47 .3295
0.5595 7114.69189 211.95001 52.6705

Totals : 1.35079e4 432.42657

Chiral

DAD1 A, Sig=254.4 Ref=360,100 (KCB\TEST000154.D)
mAU | [~
700
600 | N02
500 —
400 —|
NO,
300
200
100 —|
o = .t
] +
= I— e i __/ . ) R~ S -
-100 T T T T T T T
21 22 23 24 25 26 27 nir
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilutlion: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1T A, Sig—254,4 Ref—360,100
Peak RetTime Type Width Height
# [min] [rain] [ oAU |
———|m——————— e |m———————— |, ———————
1 21.652 VB 0.3428 1050.89331 46.30445 z
= 26.482 VB 0.6386 3.13091le4 772.96631 96.7525
Totals = 3.23600e4 819.27076
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Racemic

[ DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000138.D)
mAU A ]
-45 —
-47.5
g
1 &
-50 |
-52.5
NO,
-ss5 ]
-57.5
-60
-62.5
e 1 . — P S S
7 T T T T T T T
16 17 18 19 20 21 22 23 24 miry
Area Percent Report
Sorted By s Signal
Multiplier: 3 1.0000
Dilutions: : 1.0000
Use Maultiplier & Dilution Factor with TSTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type width Area Height Area
# [min] [min] [mAU* [mAU] 2
o] e —me————— [ e —e——— e e e [ L (i ——
1 16.829 BB 0.3414 478 .75424 21.52957 50.0531
2 23.420 BB 0.4620 47 . 13695 15.61443 49.9469
Totals : 956.49319 37.14400
DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000139.D)
mAU
-35
-40 |
-45 |
-850
-55 %
60 |
—65“‘_ ek o - e R —— st N —
T T T T T T T T T T
16 17 18 19 20 21 22 23 24 25 mir

Area Percent Report

Sorted By 3 Slgnal
Multipllier: 3 1.0000
Dilution: g 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height
# [min] [min] [(mAU*=] [mAL]
|
1 16.882 BB 0.342¢6 181.25787 B8.17723 14.1850
2 Z 388 BB 0.4965 1096.55823 22.09870 85.8150
Totals : 1277.81610 41.27593
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DAD1 A, Sig=254,4 Ref=360,100 (KCB\TEST000141.D)
mAU = =
e = p=
-40
= N02
-50
-55
-60 —|
| _j e —_--../' s —
K T T — s e _ e - ————
e T T T T T
26 27 28 29 30 31 miry
Areca Percent Report
Sorted By : Signal
Multipliex: H 1.0000
Dilutions: s 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Relrf=360, 100
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] (AU ] L
et |m—————— |
29.68477 50.0144
27.92962 19.9856
Totals 1344.408B26 57.61439
DAD1 A, Sig=254.4 Ref=360.,100 (KCB\TEST000143.D)
mAU
=10 — =
-20
-30 g
1 I
B o)
-40 — )J\/\/Noz
-50 -
-60 e
— \‘~- — = -
-7 r—r—r— — —r——r—
26.5 27 27.5 28 28.5 29 295 30 30.5 31 miry

Sorted By : Signal

Multiplier:
Dilution:
Use Multiplier &

1.0000
1.0000

Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=2

4,4 Ref=360,100

Peak width

[min]

RetTime Type

Height
" [min]

=]
BB 0.4751
BR 0.5024

88.19789
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