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'H and 13C NMR spectra of catalysts (I, II, III and IV)

Nipaphorn 23-3-64 No.2

zwitter ion in CD30D
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Zwitter ionic compound
"H NMR (400 MHz, CDs;0OD)
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S3

1-Butylsulfonic-3-methylimidazolium bis(trifluoromethylsulfonyl)imide (I)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 23-3-64 No.l

in DMSO
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Nipaphorn 24-3-64 No.2
13C [bsmim] [NTf2] in DMSO

1-Butylsulfonic-3-methylimidazolium bis(trifluoromethylsulfonyl)imide (I)
3C NMR (100 MHz, DMSO-ds)
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in DMSO

Nipaphorn 25-12-63 No.2
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1-Butylsulfonic-3-methylimidazolium trifluoromethanesulfonate (II)

'"H NMR (400 MHz, DMSO-ds)

2\

i,

M,

N ANNANANNN

-\

N
-
©

|

ﬂ/}\JL*JL, " L

L

Ppm




S6

1-Butylsulfonic-3-methylimidazolium p-toluenesulfonate (I1I)

—~\ ﬁEOe
NINgo, 'HNMR (400 MHz, DMSO-ds)

in DMSO
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Nipaphorn 21-12-63 No.2
[mim] [N(SO2CF3)2] in DMSO
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1-Methyl-1H-imidazolium bis(trifluoromethylsulfonyl)imide (IV)
"H NMR (400 MHz, DMSO-ds)
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Nipaphorn 28-12-63 No.l
13C [mim] [NTf2] in DMSO
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1-Methyl-1H-imidazolium bis(trifluoromethylsulfonyl)imide (IV)
13C NMR (100 MHz, DMSO-ds)
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H and BC NMR spectra of Triarvlmethane derivatives

Nipaphorn 31-1-63 No.2
O2P2 in DMSO
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4,4’-((4-Nitrophenyl)methylene)dianiline (3a)
'"H NMR (400 MHz, DMSO-ds)
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Nipaphorn 3-3-63 No.3 4,4’-((4-Nitrophenyl)methylene)dianiline (3a)
13C NPNV-02-2020(2) in DMSO 13C NMR (100 MHz, DMSO-ds)
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2-((4-Aminophenyl)(4-nitrophenyl)methyl)aniline (4a)

'"H NMR (400 MHz, DMSO-ds)
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S12
_ 2-((4-Aminophenyl)(4-nitrophenyl)methyl)aniline (4a)
Uthaiwan 11-6-63 No.l 13C NMR (100 MHz, DMSO-d)
13C US-III-82-20200505-upp in DMSO J 6

NO,

N OO0 WMHOOLUUe=~“~INNOM~OM

n NoOoO~~ N VYOO N--NO e TN - OO0

882 483882583 deoapg9g

N PN oo MEOW MO e e e e e e

N T NN ANNNANNSHS S YOO OO OV OY O

D e e B e T e B B B I e I e O I e R~ Sl U 40 B o0 B 40 BN BN a0 I 00 ]

| \V \\\/W \// \W NHa

mmmmmm
NNNN
mmmmmm
NNNNNN
HHHHHH

152.52
—147.28
145.81
145.78
—123.29
—116.17
——115.28
——114.03

-<
S
N
—_—
i
=l

| |

L L e e e L
150 145 140 135 130 125 120 115 ppm

IR |

210 200 190 180 170 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 O ppm




S13

Nipaphorn 31-1-63 No.3
O2P1 in DMSO

N-((4-Aminophenyl)(4-nitrophenyl)methyl)aniline (5a)

'"H NMR (400 MHz, DMSO-ds)
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Nipaphorn 8-5-63 No.3 N-((4-Aminophenyl)(4-nitrophenyl)methyl)aniline (5a)
13C 02 (intermediate) in DMSO _ _ __ oo o 3C NMR (100 MHz, DMSO-dg)
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4,4’-(Phenylmethylene)dianiline (3b)
"H NMR (400 MHz, DMSO-ds)

in DMSO
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Nipaphorn 2-12-63 No.2 4,4’-(Phenylmethylene)dianiline (3b)
13C NPNV-01-20191225 (P1l) in DMSO 13C NMR (100 MHz, DMSO-ds)
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((4-Aminophenyl)(phenyl)methyl)aniline (4b)

2-

< Kb NMR
oo
0

in DMSO
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Nipaphorn 26-2-63 No.l1l

13C 01(1) in DMSO 2-((4-Aminophenyl)(phenyl)methyl)aniline (4b)
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4,4’-((3-Nitrophenyl)methylene)dianiline (3c¢)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 16-6-63 No.3

in DMSO
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Nipaphorn 18-6-63 No.l
13C NPNV-03-20190326(P2) in CD30D
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4,4’-((3-Nitrophenyl)methylene)dianiline (3c¢)
13C NMR (100 MHz, DMSO-ds)
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Nipaphorn 5-3-63 No.4

((4-Aminophenyl)(3-nitrophenyl)methyl)aniline (4¢)
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2-((4-Aminophenyl)(3-nitrophenyl)methyl)aniline (4c)

Nipaphorn 12-3-63 No.3 13 _
13C NPNV-03-2020 (minor) in DMSO C NMR (100 MHz, DMSO-de)
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4,4’-((2,4-Dichlorophenyl)methylene)dianiline (3d)

'"H NMR (400 MHz, DMSO-ds)

US-III-84-20200506-down in DMSO
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Uthaiwan 30-6-63 No.1l
13C US-III-84-20200506-down in DMSO
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2-((4-Aminophenyl)(2,4-dichlorophenyl)methyl)aniline (4d)

'"H NMR (400 MHz, DMSO-ds)

in DMSO
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S26

Uthaiwan 4-6-63 No.4 2-((4-Aminophenyl)(2,4-dichlorophenyl)methyl)aniline (4d)
13C US-III-84-20200506—up in DMSO 13C NMR (100 MHz, DMSO-ds)
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4,4’-((4-Methoxyphenyl)methylene)dianiline (3e)

US-III-85-20200506-down in DMSO

Uthaiwan 26-6-63 No.l1l

Hﬂdlﬂl: lli; NH,

ppm

]
: o0
5 O
O
78]
=
&
<
an
=16v°¢
25607
F005°¢
mvom 4
605°¢
Z
o=
~09€° € —
869 €—
PS8 Y —
S0T" G —
9% "9 )
ISh°9 oy’
2979 1sv°
L9% "9 MWW.
T69°9~_
ZIL 9—F
mmp.mu\w
LT8"9
1769
€969
169"
cIL”
seL*
L18"
176"
€96

ppm

MLL J\Jt 0 W

<

6.5

6.6

6.7

6.8

6.9

ool




Uthaiwan 1-7-63 No.l1l
13C US-III-85-20200509-down in DMSO
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S28

4,4’-((4-Methoxyphenyl)methylene)dianiline (3e)
13C NMR (100 MHz, DMSO-ds)
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2-((4-Aminophenyl)(4-methoxyphenyl)methyl)aniline (4¢)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 15-6-63 No.1
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Uthaiwan 18-6-63 No.l 2-((4-Aminophenyl)(4-methoxyphenyl)methyl)aniline (4¢)
13C US-II1-85-20200506-upp in DMSO 13C NMR (100 MHz, DMSO-ds)
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Nipaphorn 5-2-63 No.2
75(1) in DMSO
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4-(Bis(4-aminophenyl)methyl)phenol (3f)
"H NMR (400 MHz, DMSO-ds)
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Nipaphorn 3-3-63 No.2 S32

13C NPNV-06-2020(2) in DMSO 4-(Bis(4-aminophenyl)methyl)phenol (3f)
13C NMR (100 MHz, DMSO-ds)
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OH

4-((2-aminophenyl)(4-aminophenyl)methyl)phenol (4f)

'"H NMR (400 MHz, DMSO-ds)

in DMSO

US-III-86-20200508-upp
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Uthaiwan 17-6-63 No.l
13C US-III-86-20200508-upp in DMSO

4-((2-aminophenyl)(4-aminophenyl)methyl)phenol (4f)

13C NMR (100 MHz, DMSO-ds)
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Uthaiwan 19-6-63 No.4

US-III-87-20200508-down i
[\

S35

4-(bis(4-aminophenyl)methyl)-2-methoxyphenol (3g)
'"H NMR (400 MHz, DMSO-ds)
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4-(bis(4-aminophenyl)methyl)-2-methoxyphenol (3g)

Uthaiwan 23-6-63 No.3
13C US-TII-87-20200508-down in DMS C NMR (100 MHz, DMSO-de)
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4-((2-aminophenyl)(4-aminophenyl)methyl)-2-methoxyphenol (4g)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 12-6-63 No.2
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Uthaiwan 17-6-63 No.2

13C US-III-87-20200508-upp in DMSO
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4-((2-aminophenyl)(4-aminophenyl)methyl)-2-methoxyphenol (4g)

13C NMR (100 MHz, DMSO-ds)
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Uthaiwan 29-6-63 No.4
US-III-88-20200508-down2 in DMSO

4,4’-((3,4,5-Trimethoxyphenyl)methylene)dianiline (3h)

'"H NMR (400 MHz, DMSO-ds)

OMe

MeO l OMe
H,oN O O NH,

~ ™M — <N o g O WA
N~ ™M — O OO O oo
O O o m nwnwn <<
n < ™M N m AN AN N NN

e

|

'\j
by
N

1.00 =
3.83
5.93
3.01

pPpm

S39



Uthaiwan 2-7-63 No.l

13C US-III-88-20200508-down2 ;g DMSO o o
4,4’-((3,4,5-Trimethoxyphenyl)methylene)dianiline (3h)
13C NMR (100 MHz, DMSO-ds)
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OMe

2-((4-Aminophenyl)(3.4,5-trimethoxyphenyl)methyl)aniline (4h)

'"H NMR (400 MHz, DMSO-ds)

US-III-88-20200508-upp in DMSO
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2-((4-Aminophenyl)(3.4,5-trimethoxyphenyl)methyl)aniline (4h)

Uthaiwan 3-8-63 No.2 13C NMR (100 MHz, DMSO-ds)
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S43

4,4’-((3,4-Bis(benzyloxy)phenyl)methylene)dianiline (3i)

'"H NMR (400 MHz, DMSO-ds)

US-III-89-20200509-down in DMSO

Uthaiwan 26-6-63 No.2
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4,4’-((3,4-Bis(benzyloxy)phenyl)methylene)dianiline (3i)

Uthaiwan 1-7-63 No.l 13C NMR (100 MHz, DMSO-ds)
13C US-III-89-20200509-down in DMSO _ _ 0B
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2-((4-Aminophenyl)(3.,4-bis(benzyloxy)phenyl)methyl)aniline (4i)

'"H NMR (400 MHz, DMSO-ds)

US-III-89-20200509-upp in DMSO

Uthaiwan 31-7-63 No.l1l

T ——

NNV VYVWOVOVOVOVOOVWOOWOWOVOVWOVWOVWOWOWWOVWUOVOWOVWWVOVWUWOWUOVWWOVWUOVWLOVWWVOVWUWOVWUOUNW ST TTNOANNNNN

HoN

ppm

L

Pav-
09¥-°
LY
PLY "
I8¥%°
987
8¢6-
A4
676"
966G~
86G°
919"
8T9°
6G9°
089°
I8L”
G8L”
L76"
896°

€6C°
roc”
60¢€”
GTE”
6T€E"
Lece:
gee”
6€EC”
9veE”
89¢~
TLE®
68¢"
43
6CV°
9vv-
0S¥~

ppm

6.5

J

I

6.6

6.7

6.8

6.9

Lk

W W WYWWWOWWYWWWWYWWOWYWOWOWOWOOOwo

7.3 ppm

7.4

e e (= =

7.5

6

7

mo| (o
v

[=3[]
|-

DTN |D|O|W0
RIOIrIOIrIOlr~I™m

mri
(<
o



2-((4-Aminophenyl)(3.,4-bis(benzyloxy)phenyl)methyl)aniline (4i)

Uthaiwan 3-8-63 No.3 13C NMR (100 MHz, DMSO-ds)

mmmmmmmmmmmmmmmmmmmmmmm OBn
mmmmmmmmmmmmmmmmmmmmm o ™M LTTONNAO O
....................... NN AL M O © Bno
mmmmmmmmmmmmmmmmmmmmmmm ¢ o ¢ e e e s e L
NNNNNNNNNNNNNNNNNNNNNNN o o OO OOy OYOY O OO
HHHHHHHHHHHHHHHHHHHHHHH -~ TLTOONOOOM
\\NN/%//// v \W N,

Sy Gifiinins EEEEL ®
[V \I/ NN #7 | \
- ‘14115‘ - '1)10' o 11:;5. o ‘11130' - '155' - ‘1'4]’0' - 'pp'm

N |

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

S46



S47

Nipaphorn 5-3-63 No.3

4,4’-(Pyridin-2-ylmethylene)dianiline (3j))
iy glg NMR (400 MHz, DMSO-ds)
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. S48
Nipaphorn 12-3-63 No.l

13C NPNV-13-2020(5) in DMSO
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4,4’-(Pyridin-2-ylmethylene)dianiline (3j)
3C NMR (100 MHz, DMSO-de)
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4,4’-((2-Bromopyridin-3-yl)methylene)dianiline (3k)
<O N

'"H NMR (400 MHz, DMSO-ds)
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Uthaiwan 23-6-63 No.4
13C US-III-71-20200422-down in DMSO
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4,4’-((2-Bromopyridin-3-yl)methylene)dianiline (3k)
13C NMR (100 MHz, DMSO-ds)
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4-(5,10-Dihydrobenzo[b][1,8|naphthyridine-5-yl)aniline (4k)
z, DMSO

'H NMR (400 MH

US-III-71-20200422-up in DMSO
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Uthaiwan 13-5-63 No.4
13C US-III-71-20200422-up in DMSO
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S52

4-(5,10-Dihydrobenzo[b][1,8|naphthyridine-5-yl)aniline (4k)

13C NMR (100 MHz, DMSO-ds)
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SS3

4,4’-(Naphthalen-1-ylmethylene)dianiline (31)

o <'B NMR
o oS oo
0 WoWo T

US-III-93-20200519-down in DMSO

Uthaiwan 19-6-63 No.2

(400 MHz, DMSO-de)
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HoN O O NH;
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4,4’-(Naphthalen-1-ylmethylene)dianiline (31)
13C NMR (100 MHz, DMSO-ds)
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SS5

2-((4-Aminophenyl)(naphthalen-1-yl)methyl)aniline (41)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 1-6-63 No.5

in DMSO
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Uthai 1-6-63 No.3 2-((4-Aminophenyl)(naphthalen-1-yl)methyl)aniline (41)
alwan —o— O. 13
13C US-III-93-20200519-up in DMSO C NMR (100 MHz, DMSO-ds)

N [s)}
o <«
™ —
[s2] ™
— —

—130.01
——128.49
——128.08

-----------------------------------------------------------------------------------------------------------------

) MJLWJ hu\v‘ 'deb@Lw

134 133 132 30 129 128 127

I R AN A AU A (AL AN sV A A Y Wt

210 200 190 180 170 160 150 140 130 120 110 100 9 &80 70 60 50 40 30 20 10 O ppm



S§57

4,4’(Phenylmethylene)bis(2-methoxyaniline) (3m)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 16-6-63 No.2

US-III-90-20200510-down in DMSO
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9 . _ oy
Uthaiwan 18-6-63 No.4 4,4’(Phenylmethylene)bis(2-methoxyaniline) (3m)

13C US-ITI-90-20200510-down in DMSO _____ _ HC NMR (100 MHz, DMSO-de)
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SS9

4-((2-Amino-3-methoxyphenyl)(phenyl)methyl)-2-methoxyaniline (4m)

'"H NMR (400 MHz, DMSO-ds)

US-III-90-20200510-upp in DMSO

Uthaiwan 25-6-63 No.3
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Uthaiwan 29-6-63 No.1l ?3—((2-Amino-3-methoxyphenyl)(phenyl)methyl)-2-methoxyaniline (4m)
13C US-III-90-20200510-upp in DMSO C NMR (100 MHz, DMSO-dg)
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NO,

4,4’((4-Nitrophenyl)methylene)bis(2-methoxyaniline) (3n)

'"H NMR (400 MHz, DMSO-ds)

(2) in DMSO
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Nipaphorn 3-3-63 No.l

NPNV-22-2020(2) in DMSO 4,4’((4-Nitrophenyl)methylene)bis(2-methoxyaniline) (3n)
3C NMR (100 MHz, DMSO-ds)
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4,4’((4-Nitrophenyl)methylene)bis(2-methoxyaniline) (3n)
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Nipaphorn 3-3-63 No.2 2
NOESY NPNV-22-2020(2) in DMSO O

MeO l ! OMe
HoN NH,

Jt | m_}t | )L I . ppm

- 0
0 =
p) 1
&
. 4 - 2
.
- - 3
| TV '
- 4
0
o - 5
0 o o’,
. ' - 6
A
L - 7
¢ 00}” | i
. 0 ) 2
0 °
- 9
""""" R I I M I I I MMM RS R il [V

10 9 8 7 6 5 4 3 2 1 0 ppm



S64

NO,

4-((2-Amino-3-methoxyphenyl)(4-nitrophenyl)methyl)-2-methoxyaniline (4n)

'"H NMR (400 MHz, DMSO-ds)

in DMSO

US-III-91-20200510-upp
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OMe

NH,

T6¥%°
967% "
006G~

Ppm

G0G*
60G"°

ve”

I

LEYQ™

/

3

(Y]
(3]

™ ™ N NANANAN

LA

|

€9L° - E
3 h o
159"
029"
Loz
01z
Lzz
622"
Z0€ "
LOE"
zze”
Lze”
967"
STg*
ses
8Ys "
896"
pLS"
8LS"
€EL”
9eL"
€sL”
9GL"
162"
€T€"
TvT
€9T"

L0Z°9 i
0TZ°9—\ -
L22°9 [
mmm.@\\.
Z0€°9 ¥
LOE 9N\ -
22€°9—

th.mk\\

6.2

/
U
”'”63

6.4

967°9
GIG* N
GEG"9
8hS 9
89G°9

vLG 9T m
wpm.m\\\ -

;
b
6.5

o~ WLWYWWWWWWWYWWYOWOWOWYOOOYOYOOo g

T\ e—

T6C" L~
€TE L—"

6.7

€EL9
9€L"9
€SL°9
9GL"9
THT 8~
€91°8—

©
N
™

)

N

Al

o
N

I

!

o
-

3 |

|

-
o
-

i

’

=2}
(3]

| &

<

|

-
N

j

N

ppm

7.5

8.0
10




S65

Uthaiwan 18-6-63 No.?2 4-((2-Amino-3-methoxyphenyl)(4-nitrophenyl)methyl)-2-methoxyaniline (4n)
13C US-III-91-20200510-upp in DMSO 13C NMR (100 MHz, DMSO-ds)
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OMe

4,4’-((4-Methoxyphenyl)methylene)bis(2-methoxyaniline (30)

'"H NMR (400 MHz, DMSO-ds)

US-III-31-20200331-re in DMSO
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Uthaiwan 17-4-63 No.10
13C US-III-31-20200331-re

in DMSO

—55.17
— 54.94

- ~ o
N — ~N
- el i
(2} - ~N
— — —

- ~ < 0 W 0 o

N Ll n T O ~ N

~ el ~ " ™ N —

n - ™M M ™M ~N ~N

— — ~ o~ — —

TTT T T Y | I [T | M | M "

——54.48

e

H' 4 . ks
WA i oo W A

S67

4,4’-((4-Methoxyphenyl)methylene)bis(2-methoxyaniline (30)
13C NMR (100 MHz, DMSO-ds)
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4-((2-Amino-3-methoxyphenyl)(4-methoxyphenyl)methyl)12-methoxyaniline (40)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 15-4-63 No.3
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4-((2-Amino-3-methoxyphenyl)(4-methoxyphenyl)methyl)12-methoxyaniline (40)

Uthaiwan 19-4-63 No.l 13C NMR (100 MHz, DMSO-de)

13C US-III-31-20200331-up in DMSO
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00 MHz,

4-(Bis(4-amino-3-methoxyphenyl)methyl)-2-methoxyphenol (3p)
]
O
(e

'"H NMR &4

Nipaphorn 10-3-63 No.3
in DMSO
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Nipaphorn 11-3-63 No.2 4-(Bis(4-amino-3-methoxyphenyl)methyl)-2-methoxyphenol (3p)

13C 19(3) in DMSO BC NMR (100 MHz, DMSO-de)
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4-((2-Amino-3-methoxyphenyl)(4-amino-3-methoxyphenyl)methyl)-2-methoxyphenol (4p)

. 13C NMR (100 MHz, DMSO-ds)
Uthaiwan 29-6-63 No.2
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S74

5,5°((4-Nitrophenyl)methylene)bis(2-aminophenol) (3q)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 27-4-63 No.2
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US-III-67-20200419 in DMSO
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Uthaiwan 1-5-63 No.l
13C US-III-67-20200419 in DMSO
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5,5°((4-Nitrophenyl)methylene)bis(2-aminophenol) (3q)
13C NMR (100 MHz, DMSO-ds)
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4,4’((4-Nitrophenyl)methylene)bis(2-bromoaniline) (3r)

'"H NMR (400 MHz, DMSO-ds)

US-III-65-20200418-down in DMSO

Uthaiwan 5-5-63 No.3
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4,4’((4-Nitrophenyl)methylene)bis(2-bromoaniline) (3r)

?ggaég??liégg:.gg;gg;liS—down in DMSO PCNMR (100 MHz, DMSO-d6) NO
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4-((2-Amino-3-bromophenyl)(4-nitrophenyl)methyl)-2-bromoaniline (4r)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 29-4-63 No.2

NO,

US-III-65-20200418-up in DMSO
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Uthaiwan 7-5-63 No.5 4-((2-Amino-3-bromophenyl)(4-nitrophenyl)methyl)-2-bromoaniline (4r)
13C US-III-65-20200418-up in DMSO 13C NMR (100 MHz, DMSO-ds)
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4,4’-((4-Nitrophenyl)methylene)bis(2-fluoroaniline) (3s)

'"H NMR (400 MHz, DMSO-ds)

US-III-78-20200503-down in DMSO
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4,4’-((4-Nitrophenyl)methylene)bis(2-fluoroaniline) (3s)

Uthaiwan 26-5-63 No.l 13
13C US-III-78-20200503-down in DMSO C NMR (100 MHz, DMSO-ds)
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NO,

NH,
SRl
|
0

4-((2-Amino-3-fluorophenyl)(4-nitrophenyl)methyl)-2-fluoroaniline (4s)

'"H NMR (400 MHz, DMSO-ds)

US-III-78-20200503-up in DMSO
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4-((2-Amino-3-fluorophenyl)(4-nitrophenyl)methyl)-2-fluoroaniline (4s)
13

Uthaiwan 29-5-63 No.5 CNMR (100 MHz, DMSO-ds) \O

13C US-III-78-20200503-up in DMSO 2
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4,4’-(Phenylmethylene)bis(2-nitroaniline) (3t)

'"H NMR (400 MHz, DMSO-ds)

US-III-81-20200504-down in DMSO
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. 4,4’-(Phenylmethylene)bis(2-nitroaniline) (3t)
Uthaiwan 25-5-63 No.l 13C NMR (100 MHz, DMSO-ds)

13C US-III-81-20200504-down in DMSO
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4-((2-Amino-3-nitrophenyl)(phenyl)methyl)-2-nitroaniline (4t)

'"H NMR (400 MHz, DMSO-ds)

US-III-81-20200504-up in DMSO
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_ 4-((2-Amino-3-nitrophenyl)(phenyl)methyl)-2-nitroaniline (4t)
Uthaiwan 27-5-63 No.l
13C US-III-81-20200504-up in DMSO "*C NMR (100 MHz, DMSO-ds)
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4,4’-(Pyridin-2-ylmethylene)(bis(2-methoxyaniline) (3u)

'"H NMR (400 MHz, DMSO-ds)

in DMSO
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4,4’-(Pyridin-2-ylmethylene)(bis(2-methoxyaniline) (3u)

Nipaphorn 8-5-63 No.2 13C NMR (100 MHz, DMSO-ds)
13C 20(4) in DMSO
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4,4’-((4-Nitrophenyl)methylene)bis(3-methoxyaniline) (3v)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 23-3-63 No.2
in DMSO
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26-3-63 No.l
in DMSO

Nipaphorn
13C 23(2)

S91

4,4’-((4-Nitrophenyl)methylene)bis(3-methoxyaniline) (3v)

13C NMR (100 MHz, DMSO-ds)
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2-((4-Amino-2-methoxyphenyl)(4-nitrophenyl)methyl)-5-methoxyaniline (4v)

'"H NMR (400 MHz, DMSO-ds)
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A

3| e

| U .

\

L

|

US-IITI-33-20200402-up in DMSO

Uthaiwan 15-4-63 No.l1l

6.35

<
I
160" ¢
S6v°¢
006°¢
v0G6°2
605°2
PGE € —
98G° €~
0€9 €—"
L9G" ¥
vmo.m/
28G°G
L¥0"9
¥S0°9 =
650°9 o
$90°9 Lv0"9 &
890°9 vmo.m)/(
SLO"9 mmo.m/ 8
6L0°9 5909\ L ©
780" 9 890°9— MJ
SHZ°9 mho.m\ [ o
16Z°9 6L0°9 C S
68Z°9 780°9
TT1€°9 - 10
0Z€"9 -5
0v€"9
ARAN) o
bEZ L «
80T 8 —-  ©
oc1 8"
SHZ 9~ 0
162 9— P
6829 — g
TTE 99— o
0Z€ 9 —
0veE 9 —




S93

2-((4-Amino-2-methoxyphenyl)(4-nitrophenyl)methyl)-5-methoxyaniline (4v)

Uthaiwan 20-4-63 No.2 13C NMR (100 MHz, DMSO-ds)

13C US-III-33-20200402-up in DMSO NO,
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4,4’((4-Nitrophenyl)methylene)bis(3-bromoaniline) (3w)

'"H NMR (400 MHz, DMSO-ds)

US-III-66-20200418-down in DMSO
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4,4’((4-Nitrophenyl)methylene)bis(3-bromoaniline) (3w) 595

13
Uthaiwan 7-5-63 No.4 CNMR (100 MHz, DMSO-ds)

13C US-III-66-20200418-down in DMSO
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6,6’-((4-Nitrophenyl)methylene)bis(3,4-dimethoxyaniline) (3x)

Uthaiwan 1-6-63 No.l "H NMR (400 MHz, DMSO-ds)
US-III-95-20200520 in DMSO NO,
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6,6’-((4-Nitrophenyl)methylene)bis(3,4-dimethoxyaniline) (3x)

NN 100 Mz, DMSO-4)
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4,4’((4-Nitrophenyl)methylene)bis(2,6-diisopropylaniline) (3y)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 24-2-64 No.3

NPNV-36-20210218-down in DMSO
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Nipaphorn 3-3-64 No.2
13C NPNV-36-20210218-down in DMSO

4,4’((4-Nitrophenyl)methylene)bis(2,6-diisopropylaniline) (3y)

13C NMR (100 MHz, DMSO-ds)

a S5 Qa 22§2§ r Shmmmme aaS

NV V'

. \| \/ HoN
w_,,hwa ,JL . | L
132 130 128 126 124 lppm' 24 23 ppm
- W . b Ny “MJ_‘_ e ‘.WJW wiayo oy

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

NO,

SRsH

~L~-~Ju-Jl~Uw o

10 0

ppm

S99



S100

US-II1I-72-20200424-down in DMSO

Uthaiwan 29-6-63 No.6
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4,4’-(Phenylmethylene)bis(N-methylaniline) (3aa)

'"H NMR (400 MHz, DMSO-ds)
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Uthaiwan 2-7-63 No.2
13C US-III-72-20200424-down in DMSO
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4,4’-(Phenylmethylene)bis(N-methylaniline) (3aa)
13C NMR (100 MHz, DMSO-ds)
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N-Methyl-2-((4-(methylamino)phenyl)(phenyl)methyl)aniline (4aa)

'"H NMR (400 MHz, DMSO-ds)

US-III-72-20200424-upp in DMSO
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S103

N-Methyl-2-((4-(methylamino)phenyl)(phenyl)methyl)aniline (4aa)
Uthaiwan 29-6-63 No.3 13C NMR (100 MHz, DMSO-de)
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4,4’-((4-Nitrophenyl)methylene)bis(/V-methylaniline) (3ab)

'"H NMR (400 MHz, DMSO-ds)

(2) in DMSO
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4,4’-((4-Nitrophenyl)methylene)bis(N-methylaniline) (3ab)

Nipaphorn 3-3-63 No.4 13 _
13C NPNV-21-2020(2) in DMSO C NMR (100 MHz, DMSO-de)
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N-Methyl-2-((4-(methylamino)phenyl)(4-nitrophenyl)methyl)aniline (4ab)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 2-10-63 No.2
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NO,
|]l: .Me
HN
Me. llli Ill:
N

T67"
S6F°
006G~
70G-
60G°
8¢9°
LEY”
v9°
679"
cee”
916"
8¢6°
0v6"
¢S6°
G9G-
8LG”
16G°
¢19”
19¢%°
4
9¢s”
ceS”
6EG”
1340
€G6G°
6vL"
oLL:
L98°
888"
790°
0LO”
080°
G680~
060"
00T"
90T~
¢ses
vLC®
PET”
96T~

Y \Vie— ————  \ N =

OV OVOVVOVOVVVVVUOVOUOULOWLSYLITITTOOANNNNNNNNN

I
e
wmm.m/ oy
LEY T~ o
179°C—~ © ]
m@.m\ N I
3
D
J
)
)
L m. —
ﬁm.v/ .2
826 " 7~
ovm.vx Mﬁ =)
256" ¥ | ©
N
T 0
<
G9G°G 0
wS.mV [ ©
Sm.m\ 0
Z219°¢G [ o

9%
437
92§~
ces”
6€G”
EvS”
€G6G°

6vL”
oLL:

L98"
888"

790°
0LO"
080°
G80°
060°
00T~
90T"
A%
vLZ®

.W/

L ML

ppm

7.0 69 68 6.7 6.6 6.5

73 72 741

Lol

ppm

-~

ﬁ
i
o

|

AN~
NN

|
qro
N

|

J\
Q
o



S107

N-Methyl-2-((4-(methylamino)phenyl)(4-nitrophenyl)methyl)aniline (4ab)

Nipaphorn 5-10°83 No.2 13C NMR (100 MHz, DMSO-ds)

13C US-III-73-2020-up-re in DMSO
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Nipaphorn 23-3-63 No.3 4,4’-((4-Methoxyphenyl)methylene)bis(N-methylaniline) (3ac)
24(2) in DMSO 'H NMR (400 MHz, DMSO-de)
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Nipaphorn 24-3-63 No.3 5109

13C 24(2) in DMSO
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4,4’-((4-Methoxyphenyl)methylene)bis(N-methylaniline) (3ac)
13C NMR (100 MHz, DMSO-ds)
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2-((4-Methoxyphenyl)(4-(methylamino)phenyl)methyl)-N-methylaniline (4ac)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 3-3-64 No.l
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S111

2-((4-Methoxyphenyl)(4-(methylamino)phenyl)methyl)-N-methylaniline (4ac)

Nipaphorn 9-3-64 No.l 13 -
13C NPNV-24-2020-Pl-re in DMSO C NMR (100 MHz, DMSO-ds)
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4-(Bis(4-(methylamino)phenyl)methyl)-2-methoxyphenol (3ad)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 29-6-63 No.5

US-III-75-20200502-down in DMSO
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Uthaiwan 1-7-63 No.4
13C US-III-75-20200502-down in DMSO
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4-(Bis(4-(methylamino)phenyl)methyl)-2-methoxyphenol (3ad)
13C NMR (100 MHz, DMSO-ds)
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2-Methoxy-4-((2-(methylamino)phenyl)(4-(methylamino)phenyl)methyl)phenol (4ad)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 16-12-63 No.l

NPNV-31-20201116-P1 in DMSO
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. 2-Methoxy-4-((2-(methylamino)phenyl)(4-(methylamino)phenyl)methyl)phenol (4ad
Nipaphorn 24-12-63 No.2 e NMR{IOO(g\/H({z D&SO_d ))p yD(4-(methy )phenyl)methyl)p (4ad)
13C NPNV-31-20201116-P1 in DMSO > 6
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_Me
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4,4’-(Pyridin-2-ylmethylene)bis(/N-methylaniline) (3ae)
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S117

Nipaphorn 12-3-64 No.l
13C NPNV-32-20201116-P2 in DMSO
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4,4’-(Pyridin-2-ylmethylene)bis(N-methylaniline) (3ae)
13C NMR (100 MHz, DMSO-ds)
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S118

4,4’-((4-Nitrophenyl)methylene)bis(N-methyl-2-(trifluoromethyl)aniline) (3af)
NO,

'"H NMR (400 MHz, DMSO-ds)

in DMSO
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Uthaiwan 5-6-63 No.3
13C US-III-98-20200529-down

—133.97
——130.00

—128.87

S119

4,4’-((4-Nitrophenyl)methylene)bis(/N-methyl-2-(trifluoromethyl)aniline) (3af)
13C NMR (100 MHz, DMSO-ds)
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S120

4,4’-((4-Nitrophenyl)methylene)bis(3-fluoro-N-methylaniline) (3ag)

'"H NMR (400 MHz, DMSO-ds)

Uthaiwan 4-6-63 No.2

in DMSO

US-III-97-20200528-down

T6¥v"
S6F "
006G~
70G”
60G°
T€9”
Pvo-
T9¢€”

ovL”
LC6"
8E€6 "
166"
€96°
Le:
LLeZ:
96¢"
oo€-
goe”
0TE"
LTE"
INAN
G9¢G°
986~
86G"
609°
86¢C"
0ce”
LPT"®
69T"

—
=
)
=
£
Q.
o
N~
n
«©
n
LZ6"°S N
8€6 "G~ 0
166G —~
mmm.m\\. o
o
-
o
TLZ 9 N
im.m/ ©
9629
oom.@V ML ™
mom.m\ Fhlj ©
0TE"9
LTE"9 <«
€2¢€°9 ©
o]
G96°9 ©
DN _
2659 = —— Lg
cqg_— d
o
mom.mk\\ IIIIJMMJ
N
[{e]

ppm




S121

4,4’-((4-Nitrophenyl)methylene)bis(3-fluoro-/N-methylaniline) (3ag)

Uthaiwan 8-6-63 No.1l 13C NMR (100 MHz, DMSO-ds)
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S122

5-Fluoro-2-((2-fluoro-4-(methylamino)phenyl)(4-nitrophenyl)methyl)-/N-methylaniline (4ag)

'"H NMR (400 MHz, DMSO-ds)

NO,

J
F HN O
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in DMSO
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S123

. 5-Fluoro-2-((2-fluoro-4-(methylamino)phenyl)(4-nitrophenyl)methyl)-/N-methylaniline (4ag)
Uthaiwan 3-8-63 No.l 130 NMR (100 MHz, DMSO-ds)
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S124

4,4’-(Phenylmethylene)bis(/V,/NV-dimethylaniline) (3ah)

'"H NMR (400 MHz, DMSO-ds)

US-III-45-20200408-re in DMSO
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4,4’-(Phenylmethylene)bis(/V,N-dimethylaniline) (3ah)
Uthaiwan 26-5-63 No.5 13C NMR (100 MHz, DMSO-de)
13C US-III-45-20200408-re in DMSO
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4,4’((4-Nitrophenyl)methylene)bis(/V,N-dimethylaniline) (3ai)

'"H NMR (400 MHz, DMSO-ds)

US-III-37-20200404 in DMSO
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4,4’((4-Nitrophenyl)methylene)bis(/V,N-dimethylaniline) (3ai)
Uthaiwan 18-6-63 No.3 13C NMR (100 MHz, DMSO-ds)
13C US-III-37-20200404 in DMSO NO,
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4,4’-((4-Methoxyphenyl)methylene)bis(N,N-dimethylaniline) (3aj)

1
Uthaiwan 19-5-63 No.2 HNMR (400 MHz, DMSO-ds)
US-III-43-20200508-re in DMSO OMe
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4,4’-((4-Methoxyphenyl)methylene)bis(/V,/N-dimethylaniline) (3aj)

13C NMR (100 MHz, DMSO-ds)
Uthaiwan 26-5-63 No.4

13C US-III-43-20200408-re in DMSO
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US-III-34-20200403-re in DMSO

Uthaiwan 19-5-63 No.5
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Uthaiwan 26-5-63 No.8
13C US-III-34-20200403-re in DMSO
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4,4’((4-Nitrophenyl)methylene)bis(/V,N-diethylaniline) (3al)

Uthaiwan 29-4-63 No.10 13C NMR (100 MHz, DMSO-ds)

13C US-III-28-20200330-re2 in DMSO
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4,4-((4-methoxyphenyl)methylene)bis(/V,N-diethylaniline) (3am)

'"H NMR (400 MHz, DMSO-ds)

US-III-35-20200427 in DMSO

Uthaiwan 12-5-63 No.5
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Uthaiwan 25-5-63 No.2
13C US-III-35-20200427 in DMSO
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4,4-((4-methoxyphenyl)methylene)bis(N,N-diethylaniline) (3am)
13C NMR (100 MHz, DMSO-ds)
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ppm

Wl

HO OH

4,4’-(Phenylmethylene)diphenol (3ba)
'"H NMR (400 MHz, DMSO-ds)
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Nipaphorn 12-3-63 No.2
13C 18(2) in DMSO
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a S © Sod @ ) 4,4’-(Phenylmethylene)diphenol (3ba)
2 2 5 8% 8 z 13C NMR (100 MHz, DMSO-de)
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2-((4-Hydroxyphenyl)(phenyl)methyl)phenol (4ba)

'"H NMR (400 MHz, DMSO-ds)

US-III-57-20200414-up in DMSO

Uthaiwan 8-5-63 No.l1
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Uthaiwan 21-5-63 No.4
13C US-III-57-20200414-up in DMSO
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4,4’-((4-Nitrophenyl)methylene)diphenol (3bb)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 23-3-63 No.8
in DMSO
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Nipaphorn 25-3-63 No.2

13C 16(2) in DMSO
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13C NMR (100 MHz, DMSO-ds)
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2-((4-Hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bb)

'"H NMR (400 MHz, DMSO-ds)

US-IITI-46-20200412-up in DMSO
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2-((4-Hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bb)

Uthaiwan 7-5-63 No.2 , 3C NMR (100 MHz, DMSO-dp)
13C US-II1-46-20200412-up in DMSO
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Nipaphorn 23-3-63 No.4
17(3) in DMSO
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Nipaphorn 24-3-63 No.l
17(3) in DMSO
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Uthaiwan 8-5-63 No.4

US-III-52-20200414-up in DMSO
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Uthaiwan 21-5-63 No.5

13C US-III-52-20200414-up in DMSO
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4,4’-((2-Hydroxyphenyl)methylene)diphenol (4bc)

13C NMR (100 MHz, DMSO-ds)
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Uthaiwan 29-4-63 No.8 4,4’-((4-Methoxyphenyl)methylene)diphenol (3bd)

US-III-54-20200414-down in DMSO "H NMR (400 MHz, DMSO-ds)
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Uthaiwan 18-5-63 No.l
13C US-III-54-20200414-down in DMSO
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4,4’-((4-Methoxyphenyl)methylene)diphenol (3bd)
13C NMR (100 MHz, DMSO-ds)
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OMe

2-((4-Hydroxyphenyl)(4-methoxyphenyl)methyl)phenol (4bd)

'"H NMR (400 MHz, DMSO-ds)

US-III-54-20200414-up in DMSO
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2-((4-Hydroxyphenyl)(4-methoxyphenyl)methyl)phenol (4bd)

Uthaiwan 20-5-63 No.2 B3C NMR (100 MHz, DMSO-d)

13C US-III-54-20200414-up in DMSO
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4,4’-((4-Nitrophenyl)methylene)bis(2-methoxyphenol) (3be)

'"H NMR (400 MHz, DMSO-ds)

US-III1-69-20200420-down in DMSO
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Nipaphorn 23-12-63 No.l1l

S153

4,4’-((4-Nitrophenyl)methylene)bis(2-methoxyphenol) (3be)

13C US-III-69-20200420-down in DMSO *C NMR (100 MHz, DMSO-de)
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4-((2-Hydroxy-3-methoxyphenyl)(4-nitrophenyl)methyl)-2-methoxyphenol (4be)

'"H NMR (400 MHz, DMSO-ds)

US-III-69-20200420-up in DMSO
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Uthaiwan 13-5-63 No.5 4-((2-Hydroxy-3-methoxyphenyl)(4-nitrophenyl)methyl)-2-methoxyphenol (4be)
13C US-III-69-20200420-up in DMSO 13C NMR (100 MHz, DMSO-ds)
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Uthaiwan 21-4-63 No.6
US-II1I-62-20200417-down in DMSO
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4,4’-((4-Nitrophenyl)methylene)bis(2-bromophenol) (3bf)

'"H NMR (400 MHz, DMSO-ds)
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Uthaiwan 30-4-63 No.5 4,4’-((4-Nitrophenyl)methylene)bis(2-bromophenol) (3bf)
13C US-III-62-20200417-down in DMSO 13C NMR (100 MHz, DMSO-ds)
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NO,

2-Bromo-4-((3-bromo-2-hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bf)

'"H NMR (400 MHz, DMSO-ds)

US-III-62-20200417-up in DMSO
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Uthaiwan 20-5-63 No.1l 2-Bromo-4-((3-bromo-2-hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bf)
13C US-III-62-20200417-up in DMSO 13C NMR (100 MHz, DMSO-ds)
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NO,

4,4’-((4-Nitrophenyl)methylene)bis(2-fluorophenol) (3bg)

'"H NMR (400 MHz, DMSO-ds)

US-III-79-20200503-down—-re in DMSO
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Uthaiwan 26-5-63 No.2
13C US-III-79-20200503-down-re in DMSO
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4,4’-((4-Nitrophenyl)methylene)bis(2-fluorophenol) (3bg)
13C NMR (100 MHz, DMSO-ds)
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NO,

2-Fluoro-4-((3-fluoro-2-hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bg)

'"H NMR (400 MHz, DMSO-ds)

US-III-79-20200503-up in DMSO
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Uthaiwan 29-5-63 No.6 123-Flu0r0-4-((3-ﬂu0r0-2-hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bg)
13C US-III-79-20200503-up in DMSO C NMR (100 MHz, DMSO-d¢)
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4,4’-((4-Nitrophenyl)methylene)bis(3-bromophenol) (3bh)

'"H NMR (400 MHz, DMSO-ds)

US-II1-63-20200418-down in DMSO

Uthaiwan 5-5-63 No.2

NO,

Br | Br
FK)IllD ['i: OH

16V "°
S6v-
006G~
70G°
806G

99¢-

G96°
A7
GG~
8¢CL"
reEL”
6vL"
GGL”
970~
€G60°
91¢"
8E€C”

CLT”
peT”

440

N NN NN

A4
G9G~

8ZL"
PEL®
6FL"
GGL”

9v0°
€60°

91¢"
gEC”

9 —_

L—
[ —

L

ppm

ppm
J

6.6

6.7

6.8

6.9

7.0

71

7.2




S165

Uthaiwan 13-5-63 No.1 4,4’-((4-Nitrophenyl)methylene)bis(3-bromophenol) (3bh)
13C US-III-63-20200418-down in DMSO 13C NMR (100 MHz, DMSO-ds)
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5-Bromo-2-((2-bromo-4-hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bh)

'"H NMR (400 MHz, DMSO-ds)

Nipaphorn 28-9-63 No.2
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5-Bromo-2-((2-bromo-4-hydroxyphenyl)(4-nitrophenyl)methyl)phenol (4bh)

Nipaphorn 2-12-63 No.4 13C NMR (100 MHz, DMSO-ds)

13C US-III-63-20200418-upp in DMSO
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Uthaiwan 29-4-63 No.4
US-III-48-20200413-down in DMSO

S168

4,4’-((4-Nitrophenyl)methylene)bis(methoxybenzene) (3bi)
'"H NMR (400 MHz, DMSO-ds)
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Uthaiwan 7-5-63 No.3
13C US-III-48-20200413-down in DMSO
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1-Methoxy-2-((4-methoxyphenyl)(4-nitrophenyl)methyl)benzene (4bi)

'"H NMR (400 MHz, DMSO-ds)
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Uthaiwan 13-5-63 No.3 1-Methoxy-2-((4-methoxyphenyl)(4-nitrophenyl)methyl)benzene (4bi)

13C US-III-48-20200413-up in DMSO 13C NMR (100 MHz, DMSO-ds)
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NO,
| OMe I OMe
MeO I I OMe

4,4’-((4-Nitrophenyl)methylene)bis(1,3-dimethoxybenzene) (3bj)

'"H NMR (400 MHz, CDCI;3)

US-III-49-20200413 in CDC13
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4,4’-((4-Nitrophenyl)methylene)bis(1,3-dimethoxybenzene) (3bj)

Uthaiwan 21-4-63 No.4 13C NMR (100 MHz, CDCl;3)

13C US-III-49-20200413 in CDC13
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US-III-70-20200420-re in CDC13

Uthaiwan 29-4-63 No.6
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4,4’-((4-Methoxyphenyl)methylene)bis(1,3-dimethoxybenzene) (3bk)

% "HNMR (400 MHz, CDCls)
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Uthaiwan 7-5-63 No.l1
13C US-III-70-20200420-re in CDC13
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2,2’-(4-Nitrophenyl)methylene)bis(1,3,5-trimethoxybenzene) (3bl)

Uthaiwan 8-5-63 No.2 1
US-TIII-50-20200403 in DMSO HNMR (400 MHz, DMSO-de) \O
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Uthaiwan 20-5-63 No.3

13C US-III-50-20200403 in DMSO
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2,2’-(4-Nitrophenyl)methylene)bis(1,3,5-trimethoxybenzene) (3bl)
13C NMR (100 MHz, DMSO-ds)
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2,2’-((4-Methoxyphenyl)methylene)bis(1,3,5-trimethoxybenzene) (3bm)

Uthaiwan 19-5-63 No.l "H NMR (400 MHz, DMSO-ds)
US-III-77-20200504-re in DMSO OMe
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Uthaiwan 26-5-63 No.3
13C US-III-77-20200504-re in DMSO
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13C NMR (100 MHz, DMSO-ds)

OMe

OMe OMe

MeO I I OMe

OMe OMe

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm



