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Experimental Section

Materials and Method

All organic chemicals used were purchased from Sigma-Aldrich. 'H and *C NMR spectra were
recorded on a Bruker WH-200 (400MZ) and JEOLJSM-ECS(400MHz) spectrometer in CDCls or
DMSO-ds as solvent, using TMS as an internal standard and chemical shifts are expressed as ppm.
High resolution mass spectra were determined on a Bruker Daltonics instrument. Mass spectra were
determined on a Agilent LC-MS and the elemental analyses were carried out using an Elemental
Vario Cube CHNS rapid Analyzer. The progress of the reaction was monitored by TLC pre-coated
silica gel G plates.

SI1-02

Elemental analysis

Elemental analysis of the catalyst and chemical composition confirmed the purity and
stoichiometry of the complex. Physical properties and analytical data are given in table 1.

Table S1. —Physical properties and analytical data.

Parameters Colour C% H% N% Co%
Chloromethylated PS-DVB White 739 63 - -
Functionalized beads with BBZN  Yellow 67.8 84 45 -
PS-Co(BBZN)Cl2 Blue 613 72 68 124

Calculated values are in parenthesis.

FT-IR spectral studies

The IR spectra the polymer support, ligand, functionalized beads, PS-Co(BBZN)Cl. was
recorded in the region between 4000400 cm. The IR spectrum of pure chloromethylated
polystyrene beads exhibited peaks at 1265 cm due to CH2-Cl group and at 815 cm™ due to C-Cl
group. The decrease in the intensities of these peaks on reacting with BBZNH?: is attributed to the
functionalization of BBZN ligand on to the polymer support. The free BBZNH: ligand exhibited
peak around 3427 cm™ which is absent in the functionalized polymer support indicating that the
N-heterocyclic ligand has been attached through the nitrogen on to the polymer support. The IR
spectra of the ligand, polymer beads, functionalized, anchored beads and unsupported complex are
depicted in Figure la—e.

The ve=n peak for the functionalized beads exhibited at 1657 cm™ is shifted to 1632 cm™ in the
anchored beads indicating that the ligand is coordinated to cobalt. BBZNH: ligand exhibited peak at
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3229 cm™ which was absent in the polymer supported copper complex confirmed that bonding of
the BBZN ligand is through nitrogen on to the polymer support.
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Figure S1. (a) IR spectrum of BBZN ligand. (b) IR spectrum of chloromethylated polystyrene

cross-linked with 6.5% divinylbenzene. (c) IR spectrum of funtionalized polymer. (d) IR spectrum of

PS-Co(BBZN)CI2

UV-vis/DRS spectral studies

The electronic spectra of the complexes and ligand are presented in the Figure 2 and spectral

data are compiled in Table 1. BBZNH: showed bands at 211, 235, 297 and 311nm due to ¢— ¢ *, m—
* and n—mt* respectively. Upon immobilization on the polymer, the PS-BBZNH exhibited these
bands at 212, 236, 298 and 316 nm.

Table S1. UV-Vis/DRS spectra data of ligand, polymer functionalized ligand and catalysts (nm).
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Sample @p—@* mon* non* CT d-dtransitions structure assigned
BBZN 211 235 297,311 - - -
PS-BBZNH 212 236 298,316 - - -
PS-(Co(II)BBZN)Cl2 228 304 395 435, 606 tetrahedral

The electronic spectrum of the polymer support BBZN catalyst was recorded in the diffuse
reflectance mode as BaSOs disk. In the spectrum of BBZN ligand, bands observed at 230 and 337 nm
were assigned to the m— m* and n— w* transitions. The spectrum of PS-Co(BBZN)Cl: exhibited
intra-ligand transition bands at 228, 304 and 395 nm and d-d transitions at 435 and 606 nm assigned
to *A2—4T1 (F) and *A2—*T1(P) transitions, confirming tetrahedral geometry.
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(c)
-
PS-Co(BEZN)CI, till 500 nm

2

=

0

=

=L

200 ’ 4.}.1 ) m;n
Wavelength {nm)

(d)

g PS8 Co(BRZN)CIl; above 500 nm

Absorbance

- T d T
400 600 800

Wavelength {nm})

Figure S2. (a) Electronic spectrum of BBZN in methanol. (b) Electronic spectrum of functionalized
polymer. (d) Electronic spectrum of PS-Co(BBZN)ClL till 500 nm. (d) Electronic spectrum of
PS-Co(BBZN)Clz2above 500 nm.

Thermal Analysis

The thermal stability of the polymer support and the PS-Co(II)BBZNClI: catalyst were studied in
nitrogen atmosphere with a heating rate of 10 °C/ min upto 1000 °C.The Thermograms are depicted
in Fig 3a-b. The thermogram of PS-PVB depicts that the polymer is stable upto 210 °C and in the
range of 210 to 390 °C, there is weight loss of 22.54% indicating the loss of chloride ions in the
polymer support. The thermogram of unbound complex depicts that one chloride ion is lost around
210 °C. Another chloride ion and one benzimidazole group of ligand is lost in the range 210 to 420 °C.
In the functionalized polymer, the ligand is lost in the first stage (25%) in the range 100-210 °C
(Figure 3S b). After 210 °C, the polymer decomposed.
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In the polymer supported Co complex in the first stage chloride is lost below 200°C. In the
second stage 37 % weight loss is due to decomposition of the ligand in the range 200-400°C (Figure

35 d).
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Figure 3S. S (a) Thermogram of Polymer support. (b) Thermogram of BBZN-PVB. (c) Thermogram of
PS-Co(BBZN)Cla.

Hence, based on the above spectroscopic data, the structure of the polymer bound copper
complex is assigned as follows:

Stereochemistry — IR spectral results indicate that BBZNH: is co-ordinated to Co(Il) through
tertiary N of benzimidazole. Hence the ligand acts as a chelating bidentate ligand. Based on

elemental and TGA analysis, ESR and electronic spectral results, tetrahedral geometry is assigned to
polymer bound complex.

SI1-03

ZT

AT T,

3-(adamantan-1-yl)-N-(4-chlorophenyl)-4-methoxyaniline(3a).
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'H NMR spectra of 3-(adamantan-1-yl)-N-(4-chlorophenyl)-4-methoxyaniline(3a).
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LC-MS REPORT

Data file : E:\DATA\JUL16\0407-BA2.D

Vial No. : Vial 88

Injection Date : 4. Jul. 2016 8:01:25 PM
Injection vol : 2 uL

Sample Name

Acq Method :  C:\CHEM32\1\METHODS\AT_595FAD .M

Method info :MOBILE PHASE:A-10mM Ammonium acetate in water ;B-Acetonitrile,
Flow: 1.2ml/min,
COLUMN:ZORBAX XDB C18 (50X4.6mm-5pm, )
TIME (MIN) : 0--2.5 2.5--4.0 4.0--4.5 4.5-6.0
%B 10-95 95 95-10 10

DAD1 B, Sig=215,8 Ref=off (JUL16\0407-BA2.D)
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| No | min | | ] |
R Eeamer [ [ |
|1 |4.226 [1.081e+001|0.293 |
|2 |4.275 |6.082e+0011.033 |
|13 |4.460 [3.402e+003198.674 |
*MSD1 SPC, time=4.398:4.595 of E:\DATAWJUL16\0407-BA2.D MM-ES+APCI, Pos, Scan, Frag: 100, "POSITIVE"
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] ™
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0; e
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INSTRUMENT NAME:SC/AD/10-013

Mass spectra of 3-(adamantan-1-yl)-N-(4-chlorophenyl)-4-methoxyaniline (3a).
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'H NMR spectra of 3-(adamantan-1-yl)-4-methoxy-N-(4-methoxyphenyl)aniline (3b).
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13C NMR spectra of 3-(adamantan-1-yl)-4-methoxy-N-(4-methoxyphenyl)aniline (3b).
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LC-MS REPORT

Data file

Vial No.
Injection Date
Injection vol

E:\DATA\JUL16\0407-BA07.D

Vial 82
4. Jul.
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2016

7:07:34 PM

Sample Name

Acq Method C:\CHEM32\1\METHODS\AT_595FAD .M

Method info :MOBILE PHASE:A-10mM Ammonium acetate in water ;B-Acetonitrile,
Flow: 1.2ml/min,

COLUMN: ZORBAX XDB C18 (50X4.6mm-5um, )

TIME (MIN) 0--2.5 2.5--4.0 4.0--4.5 4.5-6.0

%B 10-95 95 95-10 10
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INSTRUMENT NAME:SC/AD/10-013

Mass spectra of 3-(adamantan-1-yl)-4-methoxy-N-(4-methoxyphenyl)aniline (3b).
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3-(adamantan-1-yl)-4-methoxy-N-(4-(trifluoromethyl)phenyl)aniline (3c).
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'H NMR 3-(adamantan-1-yl)-4-methoxy-N-(4-(trifluoromethyl)phenyl)aniline (3c).
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X_acq duration = 1.04333312[s]
=] X_domain = 13¢
® X _freq = 100.52530333 [Muz]
X_offast = 100 [ppm]
X_points = 32768
1 X _prescans -4
X _resclution = 0.95846665 [Hz]
- X_sweep = 31.40703518 [kHz]
Irr_domain =1
Irr_freq = 399.78219638 [Miiz]
" Irx_offset = 5[ppm]
] Clipped -
Mod_return =1 |
| Scans = 1000 |
4 | Total_scans = 1000
| X_90_width = 8.5[us)
| X_acq_tims = 1.04333312(s) |
X_angle = 30 [deg] |
| “ | | Xatn = 5(dB]
a7 se = 2.83333333[us]
| 1 Irr_atn_dec = 21.79[aB] |
| | Irr_atn_noe = 21.75[48] |
| | Irr_noise = WALTZ |
| coupl. = TRUE |
| Initial wait = 1[s]
| Nos = TRUE |
Noe_time = 2[8) |
| | Recvz_gain = 60 |
! a7 Relaxation delay = 2[s]
| Repetition_tims = 3.04333312(s]
| Tenp_get = 21.8[4C]
g ‘ 1 |
£ |
5 |
2 |
2 |
2 J | ‘ | J
T os - il T . o " BE R N
} oy L W i !
R R e —— -

— s | — e P e o
2000 1900 180.0 1700 160.0 1500  140.0 1300 1200 110.0 1000 9.0 800 700 60.0 50.0 40.0 300 200 100 0

| ) ) 1
| /N /N ‘ \ I\

5 s ssaz g - a353
5 s o $sen 2 g z
& £& 3Bes S a8 A g3eze
g 2 8 shREg d REE “ FREAR

X : parts per Million : 13C

13C NMR spectra of 3-(adamantan-1-yl)-4-methoxy-N-(4-(trifluoromethyl)phenyl)aniline(3c).



Catalysts 2020, 10, 1315

LC-MS REPORT

Data file
Vial No.

Injection Date

Injection vol
Sample Name
Acqg Method

E:\DATA\JUL16\0407-BA11.D
Vial 89

4. Jul. 2016
2 pL

8:09:09 PM

C:\CHEM32\1\METHODS\AT_595FAD .M

Method info

:MOBILE PHASE:A-10mM Ammonium acetate in water ;B-Acetonitrile,

Flow: 1.2ml/min,
COLUMN: ZORBAX XDB C18 (50X4.6mm-5pm, )

TIME (MIN) 0--2.5 2..5--4.0 4.0--4.5 4.5-6.0
%B 10-95 95 95-10 10
DAD1 B, Sig=215,8 Ref=off (JUL16\0407-BA11.D)
mAU -
0 —
200 3
1 ®
B [\
400+
] &
] X
-600 o
800+
i T T ‘ T T ;¢ T I T T T I T T T I T T T \ T
1 2 3 4 5 min
|Peak | RT | Area | Area |
| No | min | | % |
e s [ [msm——— [
|1 |2.804 19.078e+002(99.007 |
|2 |3.385 10.244e+00110.241
|3 |3.431 10.074e+00110.752 |
**MSD1 SPC, time=2.800:2.931 of EADATAJUL16\0407-BA11.D  MM-ES+APCI, Pos, Scan, Frag: 100, "POSITIVE"
&
30 g
25
20
15
10
5
0 | b
T T r T T T T T T T T T T T T T T T T T
200 400 600 800 m/z

INSTRUMENT NAME:SC/AD/10-013

Mass spectra of 3-(adamantan-1-yl)-4-methoxy-N-(4-(trifluoromethyl)phenyl)aniline (3c).
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[2E+08
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FE+08

FSE+07

T T T T T T T T T T T T T T T T T T T T T T T
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ppm;

19F NMR spectra of 3-(adamantan-1-yl)-4-methoxy-N-(4-(trifluoromethyl)phenyl)aniline (3c).

H
N

\©/OH
O

3-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenol(3d).

~SE+07
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abundance

Z{HNB4_1H-4.jar
2
2]
Filename
Author
Experiment
:7 Sample_id
Solvent
Creation_time
Revision_time
Current_time
:A Data_format
=]
N
2
b
X_prescans
X_resolution
Irr_domain
=] Irr_freq
b= Irr_offset
Tri_domain
Tri_freq
i Tri_offset
i - @ = rea Clipped
o] = g L2 = j = Mod_return
- - o e - 4 = 4 - Scans
Total_scans
X_90_width
=]
&
<]
2 _
Relaxation_delay
Repetition_time
Temp_get
<4
1 b L |
T T T T T T T T T
10.0 90 80 70 60 56 40 30 20 10 0
| | |
® aums-nes © z &
83z0s 2
fEMEEEEE 0§ 0§ % i
L G -2 v - - -

X : parts per Million : 1H

‘abundance

19 of 53

AJEOL

= HNB4_1H-4.jaf

= Bhanu Tiwari
single_pulse.ex2
S#359841

= 15-MAR-2016 13:23:04
= 15-MAR-2016 10:10:05
= 15-MAR-2016 10:10:15

= 1D COMPLEX
= 13107

= 1H

= [ppm]

=x

= ECS 400

= JNM-ECS400

= 9.2982153([T) (400 ([MHz
= 2.20725248(s]

= 1
= 395.88430144 (MHz]
= 5([ppm]

= 16384

=1

= 0.45305193 [Hz]
= 7.42280285 [kHz] ‘

= 1H
= 395.88430144 [Miz) ‘
= 5[ppm]

= 1
= 395.88430144 (MHz] ‘
= 5(ppm]

= FALSE

2 \
=16

=16 |

= 10.25[us])

= 2.20725248(s) |
= 45(deg]

= 0.6[as)

= 5.125[us]

8]
= 4.20725248(s]
= 21(4c)

= 2

'H NMR spectra of 3-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenol (3d).

T HNB4_13C-3jdf
S

21.79(a8]
Tz

| _gain
Relaxation delay

Repetition time

Temp_get

0 001 002 003 0.04 005 0.06 0.07 0.08 0.09 0.1

00 o

1000 9.0 800 500 400 300 200

2000 19%0.0 IIM‘) 170.07 |m.o”|son‘ 1 4)v Uo.ll' 1200 l‘w..ﬂ " 700 600
‘T [ /I \ \

. 2 —_— =% 8

$Ei8 ffmazy a5d i g%

8 3 $8 8 maneds RS b §5 2

X : parts per Million : 13C

8
s
a
s
i Filename = mNB4_13C-3.jar
3 Author -
1 imant = single_pulse_dec
ol sample_ia - 8614538
3 Solvent = CHLOROPORN-D
o | Creation time = 15-MAR-2016 23:51:27
= Revision time = 16-MAR-2016 09:29:59
= £t = 16-MAR-2016 09:30:05 |
= Data_format = 10
3 Dim_size - 26214
| | pimtit1e - 13¢
e | Dim_units = (ppm)
L& Dimensions =X
wl | site = ECs 400
) | Soectromater = mm-mcsso0
= rield strength = 9.389766(T] (400 (Muz]
31 | X_scq auration = 1.04333312(s]
S X_domain =1
ol X_freq = 100.52530333 Daitz]
s X offset = 100 (ppm]
ot | - 32768
LR X prescans -4
3] X resolution = 0.95846665(Hz)
1 X_sweep = 31.40703518 (kK]
= Irr_domain -1
2 Irr_freq = 399.78219838 Datz)
Irr_offset = Sippml
Clippea = TRUE
Hod_rets =1
scans - 102¢
Total_scans = 102¢
tus)
~04333312(8)
0
5(an)
2.83333333(us)
21.79(aB]

13 C NMR spectra of 3-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenol (3d).
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SI-07

6 (0.134) AM (Cen,2, 98.00, Ar,5434.0,556.28,0.10,LS 10) 1: TOF MS ES
1.42
372.1938
|
|
354.1204
|
241.0552 } 526.2141
$12.1884 | |372 2826 !
138.0350 240.9931 | 526.1480.| 5331339 699.2365
e e dan EE | 7291993 1037.54861070.9711
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Mass spectra of 3-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenol (3d).

ZT

3-(adamantan-1-yl)-N-(2-fluorophenyl)-4-methoxyaniline (3e).
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THNB7_H-4jdf
o]
v
31]
<
31
@
A8
sl
|
|
‘
o
| |
|
g
3
2
£
- I
100 90
X : parts per Million : 1H

0.93

a7

o
L)

If |

JLA
20

85

g g

-

645

Field strength
X_acq_duration
domain

028
r
H
2
8

Total_scans

X_90_width

21 of 53

CHLOROFORM-|

21-MAY~2016 15:16:05
21-MAY-2016 12:14:53
21-MAY-2016 12:14:58

1
13107
1®
[ppm]

x
ECS 400
JNM-ECS400

= 9.389766(T] (400 (MHz)
2.18365952(s]

45794685 [Hz)
.5030012 [kHz]

399.78219838 [MHz]
5 [ppm]

399.78219838 [MHz)
5 (ppm)

0.0606

ofe
- off
at = FALSE
Initial wait = 1(s]
Recvr_gain - 40

Relaxation_delay = 2(s]

titd time = 4.18.
Temp_get = 24.9[4C)

'H NMR spectra of 3-(adamantan-1-yl)-N-(2-fluorophenyl)-4-methoxyaniline (3e).
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Catalysts 2020, 10, 1315 220

HNB7_13C-3,jdf
|
|
e
l | Filenane = HNB7_13C-3.jaf
| Autner = PRAMOD KUMAR
Expe: = single_pulse_dec
Sample_id = 5#599636
Solvent CHLOROFORM-D
Creation time = 2016 00:14:58
& Revision time = 2016 09:22:01
Current_time - ~2016 0912205
Data_format = 1D COMPLEX
| Dim_size = 26214
Dim_title = 13
Dim_units = [ppm]
Dimensions =X
“ site = ECS 400
< Spectrometer = JNM-ECS400
‘ Field_strength = 9.389766(T] (400 (MHz]
X_scq_duration = 1.04333312(s]
domain = 13¢
| X_freq = 100.52530333 [MHz)
‘ X_offset = 100 (ppm]
X_points = 32768
| 3 X_prescans =4
| X_resolution = 0.95846665 [Hz)
X = 31.40703518 [xHz)
Irr_domain = 1H
| | 1 treq = 399.78219838 [MHz]
Irr_offset = 5(ppm]
| -
| Mod_return =1
o Scans = 1024
‘ 31 Total_scans = 1024
X_90_width = 8.5[us]
= 1.04333312(s)
‘ = 30(deg]
| = 5[dB]
1 = 2.83333333(us]
] = 21.79(aB)
ol = 21.79(a8]
s I = WALTZ
{ | pecoup1ing = TRUE
| Initial_wait = 1(s)
Noe = TRUE
‘ Noe_time = 1.5(s]
Recvr, -
Relaxation delay = 1.5(s]
1 Repetition time = 2.54333312(s]
3 Temp_get = 25.2(4C)
i IR 1 )
% e ek I 100 I [" Y| o—— rJ
U S : T " Ty =
2000 190.0 1800 1700 1600 150.0 1400 130.0 IZOWO 1100 1000 %.0 ﬂlﬂ] 700  60.0 | 500 400 300 200 100 0
| AN N\ |
£y g &:!;‘&5;“ 237 "‘g g
£¢ :3;::,:;§z:§ gig g 83 2
88 § 2 I8 s]€sod NN b 5 2

X : parts per Million : 13C

13C NMR of spectra 3-(adamantan-1-yl)-N-(2-fluorophenyl)-4-methoxyaniline (3e).
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LC-M5 REPORT

Data file :  E:\DATAMNJULLGY0407-BAlG.D

Vial Me. : Vial 85

Injection Date @ 4, Jul. 201& T:38:19 PM
Injection wel : 2 uL

Sample Name

heg Method t  C:\CHEM32\1\METHODS\AT_595FAD .M

Methoed infe :MOBILE PHASE:A-10mM Ammonium acetate in water ;B-Acetonitrile,
Flow: 1.2Zml/min,
COLUMN: ZORBAX XDB Cl8 (50X4.&mm-5um, )
TIME (MIN} : 0=-=2.35 2.5==4.0 4.0--4.5 4.5-6.0
iB 10=95 a5 95=-10 10

OADN A Sig=254 4 Refeoll (JUL1610407-BA16.0)
mAU 3 8§
m-
40 =
m_
m-
10
0 e ——
10+
204
.m-
T Ll T L] J T T T T
1 2 3 4 5 min
|Peak]| RT | Area | Area |
| Wo | min | | % I
[ e ——— | e !
11 14.021 12.900e+002198.956 |
12 14.086 10.00%+00111.044 I

"MSDZ SPC, tima=13.953:4.002 of E-DATAJULTE0407-BAIED  NM-ES+APCI, Nog, Scan, Frag: 100, "POSITIVE™
oA s
06
04 g
02 —l
o T'_'—.'*L II I I I ]
Fati] 400 600 B0D mz

INSTRUMENT NAME:SC/ADS10-013

Mass spectra of 3-(adamantan-1-yl)-N-(2-fluorophenyl)-4-methoxyaniline (3e).
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SI1-08

ZT

3-(adamantan-1-yl)-4-methoxy-N-(p-tolyl)aniline (3f).

HNBI1_1H-4.jdf
< AN
/A d |
- |
29 Filename -
2 Author =
Experiment = single_pulse.ex2
Sample_id = §#350872
Solvent = CHLOROFORM-D |
g_ Creation_time = 15-MAR-2016 13:08:21
- Revision_time = 15-MAR-2016 09:51:11
Current_time = 15-MAR-2016 09:51:22
Data_format = 1D comp
=] Dim_size = 13107
a Dim_title = 1H
Dim_units = [ppm]
Dimensions =X
site = ECS 400
- Spectrometer = JNM-ECS400
2
Field strength = 9.2982153(T) (400 [MHz
X_acq_duration = 2.20725248[s]
=16
= 395.88430144 [MHz]
[ 24 = 5[ppm]
L = 16384
=1
o ;:'7 = 0.45305193 [Hz]
TR - “ = 7.42280285 [kiz]
<] =
€ = 395.88430144 [MHz]
= 5[ppm]
= 18
= 395.88430144 [MHz]
=] = 5(ppm] |
v = F
=1
=16
=16
3] X_90_width = 10.25[us]
X_acq_time = 2.20725248(s] ‘
45[deg]
0. \
5. [
24 of.
-
Recvr_ga: =42
o] Relaxation delay = 2(s] [
o~ Repetition_time = 4.20725248(s]
Temp_get = 20.9(dC)
§ =]
§ =
T
]
; L UL
T T T T T T T T
10.0 9.0 80 40 30 20 10 0
|
I 2 o
*®
H i8¢ |
“ dd o=
X : parts per Million : 1H

'H NMR spectra of 3-(adamantan-1-yl)-4-methoxy-N-(p-tolyl)aniline (3f).
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2 |HNB1_13C-2.jdf
| — e eseae o
<] Filename HNB1_13C-2.jaf
‘ Aut RAMOD KUMAR
| Experiment le_pulse_dec
! Sample_id
] Solvent CHLOROFORM-D
| ion_time = 016 02:13:13
1 Revision time = 16-MAR-2016 09:32:16 |
e Current_time = 16-MAR-2016 09:32:20 |
< |
Data_format = |
Dim_size = 26214
Dim_title = 13¢ |
Dim_units = [ppm]
Dimensions =X
| 1 site = ECS 400 |
| ] Spectrometer = JNM-ECS400
=4 Pield_strength = 9.389766[T] (400 ([MHz)
] X_acq duration = 1.04333312(s]
1 X_domain = 13C
1 X_freq = 100.52530333 [MHz]
X_offset = 100 [ppm]
X_poinf = 32768
X_prescans -4
- X =0 [az]
- X_sweep = 31.40703518 [kHz)
Irr_domain - 18
Irr_freq = 399.78219838 [MHz]
Irr_offset = 5[ppm]
Clipped -
Mod_return =1
Scans = 1024
2 ‘ Total_scans = 1024
| X_90_width = 8.5[us]
‘ X_acq_time = 1.04333312(s]
| X_angle = 30(deg]
| X_atn = 5[dB]
X_pulse = 2.83333333[us]
‘ Irr_atn_dec = 21.79[aB)
Irr_atn_noe = 21.79[dB] |
P Irr_noise = WALTZ |
| Decoupl. = TRUE
Initial wait = 1[s]
| Noe TRUE
Noe_time = 1.5(s)
1 Recvr_gain = 60
Relaxation_delay = 1.5[s]
Repetition_time = 2.54333312(s]
o Temp_get. = 20.7(4cC]
|
| | |
' " L Na o
|
T EE———————SSSSLESS S S S S NS A ARSI AR &
‘ 200.0 190.0 180.0 1700 160.0 150.0 140’.0 l]ﬂko ll(’. 100 1000 9.0 M.OJ 700 600 500 400 300 200 100 o
\ \ / \ A
AR /N 1 IN |
‘ 5 92% 3% =383 28 2 Se5E §
| @ 7 g2 n = 9 |

§ &89 §g ge%F gee § 38f g ;
‘ % 98¢ 3% s2msd EEE i SHE QR ;

X : parts per Million : 13C

13C NMR spectra of 3-(adamantan-1-yl)-4-methoxy-N-(p-tolyl)aniline (3f).
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LC-MS REPORT

SI-09

Data file E:\DATA\JUL16\0407-BAl1.D

Vial No. Vial 84

Injection Date 4. Jul. 2016 7:22:56 PM
Injection vol 2 uL

Sample Name

Acg Method ¢ C:\CHEM32\1\METHODS\AT_595FAD.M

Method info :MOBILE PHASE:A-10mM Ammonium acetate in water ;B-Acetonitrile,
Flow: 1.2ml/min,

COLUMN:ZORBAX XDB C18 (50X4.6mm-5um, )

TIME (MIN) 0--2.5 2.5--4.0 4.0--4.5 4.5-6.0
%$B 10-95 95 95-10 10
DADT1 B, Sig=215,8 Ref=off (JUL16\0407-BA1.D)
mAU ] )
2 g
A <t
1000
500
0; <
4 (=]
] &
4 o
500
A0
1 2 3 4 5 min
|Peak| RT | Area | Area |
| No | min | | % |
|==== | =mmmmmmme | ==mmmmmme |=mmmmmme |
|11 |2.804 |1.288e+002|1.526 |
|2 |14.401 19.041e+003(98.474 |
*MSD1 SPC, time=4.332:4.573 of E:\DATAWJUL16\0407-BA1.D MM-ES+APCI, Pos, Scan, Frag: 100, "POSITIVE"
<
3
80
60
40
20
0 h h
: : - . : " : : : : - : . . - : : . -
200 400 600 800 m/Z

INSTRUMENT NAME:SC/AD/10-013

Mass spectra of 3-(adamantan-1-yl)-4-methoxy-N-(p-tolyl)aniline (3f).

N-(3-adamantan-1-yl)-4-methoxyphenyl)pyridin-3-amine (3g).
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‘ - HNM6_1H-4.jdf
|
e
|
B
f
i | : =
.
.
F
1|
100 .9.‘)‘ o :ov 70

X : parts per Million : 1H

927

339

5.5853

Filename
Author

Field strength
X_acq_duration
X_domain
X_freq

| X offset

| X_points

| X_prescans
| X_resolution

| Tri_treq
Tri_offset
Clipped

X_90_width
X_acq_time
X_angle
X_atn

| X_pulse
Irr_mode
Tri_mode
Dante_presat
Initial _wait
Recvr_gain

Relaxation_delay
Repetition_time
t

Temp_ge!

27 of 53

2 JEOL

HNM6_1H-4.jaf
PRANOD KUMAR
single_pulse.ex2
54438495 |
CHLOROFORM-D
21-MAY-2016 15:53:03
21-MAY-2016 12:17:01
21-MAY-2016 12:17:10
1D CoMPLEX

13107

1

[ppm]

x

ECS 400
INN-ECS400

9.389766(T] (400 (MHz)
2.18365952(s)

vy
399.78219838 (MHz]
S [ppm]

16384

1

0.45794685 [Hz)
7.5030012 [kHz]

399.78219838 [MHz)
5 [ppm]

399.78219838 Maiz)
5 [ppm]

FALSE

1

16

16

10.75[us)
2.18365952(s)
45(deg]

1.2(a8)
5.375[us]
ore

ofe
FALSE
1(s)
40

2(s)
4.18365952(s)
25[4c)

'H NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)pyridin-3-amine (3g).
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HNM6_13C-3.jdf
&4
R
{ ! e S |
Filename = HNM6_13C-3.jaf
Author = PRAMOD KUMAR
Experiment = single_pulse_dec
Sample_id = 5#599818
Solvent = CHLOROFORM-D
@ Creation time = 22-MAY-2016 01:48:47
S Revision_time = 22-MAY-2016 09:23:09
Current_time = 22-MAY-2016 09:23:14
Data_format = 1D COMPLEX |
Dim_size = 26214 |
Dim_title = 13 |
Dim units = [ppm]
Dimensions =X
L] Site = ECS 400
& Spectrometer = JNM-ECS400
1 Field strength = 9.389766(T] (400([MHz]
1 X acq_duration = 1.04333312(s]
] X_domain = 13C
] X_freq = 100.52530333 [MHz]
| X_offset = 100 [ppm]
] X_points = 32768
s X_prescans =4
1 X_resolution = 0.95846665 [Hz]
X_sweep = 31.40703518 [kHz]
Irr_domain = 1H [
Irr_freq = 399.78219838 [MHz]
Irr_offset = 5[ppm] |
Clipped = TRUE
Mod_return =1
- ans = 1024
S | Total_scans = 1024
X_90_width = 8.5[us]
X_acq_time = 1.04333312(s]
X_angle = 30([deg]
X_atn = 5[dB]
X_pul = 2.83333333[us]
= 21.79[dB]
9 = 21.79[dB]
= WALTZ
oupling = TRUE
Initial wait = 1[s]
Noe = TRUE |
i | Noe_time = 1.5[s] ‘
1 | Recvr_gain = 60
1 | Relaxation_delay = 1.5[s] |
] Repetition_time = 2.54333312(s]
s | Temp_get: = 25[dC)
] |
8 [
-] % |
=
< 1 |
] ]
LI b ddnd | |
" " Aok
& s it k o : v
L = ot A ~ R M P
200.0 190.0 180.0 170.0 160.0 150.0 1400 130.0 IZDQ 800 700 600 500 Tl 300 200 100 0
| \ ) |
‘ /'// N\ /‘\ |
g % § gIgse =% 838 & 3% 3
BREL # ¢ 8¢
S @ ¢ ¥ 8438s =7 NN b3 s8]
= 2 X 2 SEAss -

X : parts per Million : 13C

13C NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)pyridin-3-amine (3g).
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LC-MS REPORT

Data file : C:\DATA\JUL 16\0207-B145.D
Vial No. : Vial 75

Injection Date : 02- Jul- 2016 8:02:38 PM
Injection vol s 20l

Sample Name

Acq Method 2 C:\CHEM32\1\METHODS\AT_595FAD.M

Method info :MOBILE PHASE:A-0.1%HCOOH;B-ACN, Flow: 1.5ml/min,
COLUMN:Atlantis d C18 (50X4.6mm-5pm, )
TIME (MIN) : 0--3.0 3.0-4.0 4.0--4.5 4.5-6.0
$B 5-95 95 95-5 5

" DAD1 B, Sig=215,8 Ref=off (C:\DATAWULD4\0207-B145.D)
|

mAU 1 8,
i %
1500 |
/|
1000 [
1
| |
500 I
| R
Rt =t "d | \ I
! 0 \ g 8§ ||
— 3 |\
‘ \N“\Ju..,.\ .
4500 - = 7
| \
-1000 — T T T v T T I
1 2 3 4 5 min
|Peak| RT | Area | Area |
| No | min | | $ |
| =mmm [ mmmmmmm e ! e
11 12.275 19.665e+001/0.799 |
|

|12 12555 [1.200e+004199.201

*MSD2 SPC, time=2.486:2.769 of CADATAWUL D\0207-B145.0 MM-ES+APCI, Neg, Scen, Frag: 100,"POSITIVE"

| BSj ‘
‘ 30% 1
254 [
20
15 ‘
104 \
| 5 ] .
0

3354

200 400 600 800 miz!

INSTRUMENT NAME:SC/AD/10-013

Mass spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)pyridin-3-amine (3g).
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SI-10

N-(3-adamantan-1-yl)-4-methoxyphenyl)-5-methylpyridin-2-amine (3h).

o HNBS_IH-4.jdf
o
o
-
L] p——
Filename = HNBS_1H-4.jaf
Author = PRAMOD KUMAR
~ Experiment = single_pulse.ex2
- Sample_id = 5#421828
Solvent - -D
e i =2 15:26:14
- Revision_time = 21-MAY-2016 12:15:31
Current_time = 21-MAY-2016 12:15:42
il Data_format = 1D COMPLEX
Dim_size = 13107
Dim_title = 1H
& Dim_units = [ppm]
Lo | Dimensions -X
| site = ECS 400
- | Spectrometer = JNM-ECS400
Field _strength = 9,389766(T] (400 [MHz]
- X_acq duration = 2.18365952(s]
W X_domain = 1R
X_freq = 399.78219838 [MHz]
X_offset = 5[ppm]
e X_points = 16384
© scans =1
2 g 8 s[' Arz Xresolution = 0.45794685(Hz]
o s o= S\ e - de J 4 Iy sweep = 7.5030012 [kHz]
- Irr_domain = 10
Irr_freq = 399.78219838 [MHz)
” Irr_offset = 5(ppm]
& Tri_domain =
Tri_freq = 399.78219838 [MHz]
Tri_offset = 5[ppm]
-5 1ipped = F
Mod_return =1
Scans =16
;._ Total_scans =16
X_90_width = 10.75[us)
e X_acq_time = 2.18365952(s)
S X_angle = 45(deg]
X_atn = 1.2(da8]
- X_pulse = 5.375[us]
& Irr_mode -
Tri_mode = Off
Dante_presat = FALSE
;_ Initial wait = 1(s]
Recvr_gain =42
Relaxation delay = 2(s]
“ Repetition time = 4.18365952(s]
] Temp_get = 24.9(4C)
| b =
é )
-
" S h ' JLJL
y I
| - pe——— J . (-
| 10.0 9.0 80 70 6.0 50 40 30 20 10 0

g 3SgzeeEs g 8 25 2
| ] faRadde g g §EE i
EEERREES v - oA S

X : parts per Million : 1H

'H NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)-5-methylpyridin-2-amine (3h).
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|HNB8_13C-3,jdf s
.|
< Filename = HNB8_13C-3.jaf
Author = PRAMOD KUMAR
Experiment = single_pulse_dec
Sample_id = S#599694
Solvent = CHLORO -D
Creation_time = 22-MAY-2016 01:01:54
Revision_time = 22-MAY-2016 09:22:52
Current_time = 22-MAY-2016 09:22:56
Data_format = 1D COMPLEX
Dim_size = 26214
g Dim_title = 13
Dim_units = [ppm]
4 Dimensions =X
] site = ECS 400
| Spectrometer = JNM-ECS400
1 Field strength = 9.389766[T] (400 ([MHz]
1 X_acq duration = 1,04333312(s]
4 X_domain -
4 X_freq = 100.52530333 [MHz]
| X_offset = 100 [ppm]
o X points = 32768
o | X_prescans =4
1 X_resolution = 0.95846665 [Hz]
1 X_sweep = 31.40703518 kHz]
Irr_domain = 16
Irr_freq = 399.78219838 [MHz]
Irr_offset = 5 [ppm]
Clipped = TRUE
Mod_return =1
Scans = 1024
Total_scans = 1024
2} X_90_width = 8.5[us]
“ X_acq_time = 1.04333312(s]
| X_angle = 30[deg]
] = 5[d8]
| = 2.83333333[us]
= 21.79[dB]
= 21.79[aB]
= WALTZ
= TRUE
i Initial wait = 1(s]
if Noe = TRUE
sl Noe_time = 1.5(s]
s Recvr_gain = 60
1 Relaxation_delay = 1.5(s]
Repetition_time = 2.54333312(s)
Temp_get = 25.1[4C]
8
g
3
| |
L ‘ \ ‘ i
] |
e
. T . T - . . e R T e RS SRR
2000 190.0 180.0 170.0 1600 1500 1400 1300 lﬂ.ﬂ 1100 1000 %0 800 700 600 500 400 300 200 100 0
b} Ao
T TN AT TR
58 8§ 8§ ggran: 233 § 88 s8¢
ERER i I B LT
g8 ¢ g g5sand RR& b 28 KRR
= - = "2 HERARR
X : parts per Million : 13C

13C NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)-5-methylpyridin-2-amine (3h).
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MBU-1
MBU-18 (0.171) AM (Cen,2, 100.00, Ar,5434.0,556.28,0.50,LS 10); Sm (Mn, 4x6.00) 1: TOF MS ES+
100 ’ 371.2098 1.74e3
|
}
J
|
R
190.0498 357.1175
3162104 3718105
465.1133
169.0496 29200’;:16 4381101 g 00n 6012078
' ‘ 685.3669 971.8940
o b 20898, | L0 ecdalllliaadl s ke bl o 57 E38.8774 9114030 114,023 11570507
100 200 300 400 500 600 700 800 900 1000 1100 ) g
Mass spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)-5-methylpyridin-2-amine (3h).
SI-11

H
N

TLC

N-(3-adamantan-1-yl)-4-methoxyphenyl)naphthalen-1-amine (3i).
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abundance

33 of 53

0 SK24_LH-4jdf
el
o
| Filename = SK24_1H-4.jdf
£ Author = PRAMOD KUMAR
- Experiment = single_pulse.ex2
| Sample_id = S#515100
5 | Solvent = CHLOROFORM-]
- Creation time = 10-APR-2016 18:01:42
1 Revision_time = 10-APR-2016 14:28:46
e: Current_time = 10-APR-2016 14:28:55
| Data_format = 1D COMPLEX
Dim_size = 13107
" Dim_title =18
- Dim units = [ppm]
| Dimensions =X
i site = ECS 400
. Spectrometer = JMM-ECS400
o st = 9,389766[7] (400 [Mmz]
L X_acq duration = 2.18365952(s]
] = 18
o xX_freq = 399.78219838 [MHz]
LB X_offset =5
] X_points = 16304
o | Xresolution = 0.45794685[Hz]
1 = 7.5030012 [kiiz]
| Irr_domain =18
H Irr_treq = 399.78219838 [Miz]
] Irr_offset = 5(ppm]
i w = 18
21 = 399.78219838 [MHz)
] Tri_offset = 5(ppm]
] Clipped = FALSE
=] od_xdtich =2
= ] | scans =16
Total_scans =16
0]
3 X_30_wideh = 10.75[us]
X_acq_time = 2.18365952(s]
X_angle = 45[deg]
X ata = 1.2(dB]
- X_pulse = 5.375[us]
1 e = -] T 1) Irr_mode = Off
a = =3 e 1312 Tri_mode = off
i -t - @ Dante_presat = FALSE
e | Initial wait = 1[s]
s I | Recvr_gain =34
1 I Relaxation_delay = 1[s]
b| 1 Repetition_time = 3.18365952(s]
3 | I l | Temp_get = 21.8(4c]
o fl
S {l
.
j {1
L2 i
i J | ) JI)
ot N e N A i o oo
- T r T T
100 90 T —] 60 50 490 30 20 10 0
AN\ e —— A
nae-—e;a« SUASNCOTN~TRD =D hﬂmﬂ—&‘dhg‘ o - 5'}
FTERXOD L8 =3 =ERODIE=o®X O nooS =) -
§aRE2as SEsRRCERIINGCRERRIIERARGE o £
FRRRRRR CRERERERENENEENERERRRRRRRS M el

'H NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)naphthalen-1-amine (3i).
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SK24-13C-2jdf
_single pulse decoupled gated NOE |
b 1 |
<l
1 |
1 Filename = SK24-13C-2.j4f |
i = PRAMOD KUMAR |
4 = single_pulse_dec |
1 Sample_id = 5#542210 |
1 Solvent = CHLOROFORM-D |
1 Creation time = 11-APR-2016 19:42:04
Revision time = 12-APR-2016 12:25:17
a Current_time = 12-APR-2016 12:25:34
| Comment = gingle pulse decouple
Data_format = 1D COMPLEX |
Dim_size = 26214 |
| Dim_title = 13c |
Dim units = [ppm]
Dimensions =X |
site = ECS 400 |
i Spectrometer = JNM-ECS400 |
- |
-
1 Feld s =9 1 ( |
! X_acq duration = 1.04333312(s] |
i X_domain = |
1 X_freq = 100.52530333 [Mz] ‘
X_offset = 100 [ppm)
X_points = 32768
X_prescans =4 ‘
X_resolution = 0.95846665(Hz]
1 X_sweep = 31.40703518 [kHz] ‘
24 Irr_domain = 18
=3 Irr_freq = 399.78219838 [MHz]
1 Irr_offset = 5[ppa]
1 | clipped = TRUE
] Mod_return =1
| Scans = 1000
Total_scans = 1000
| X_90_width = 8.5[us)
I | X acq_tine = 1.04333312(s)
8 | X_angle = 30[deg]
c. | X_atn = 5[dB)
{ | X_pulse = 2.83333333[us]
i | Irr_atn_dec = 21.79[48]
1 | Irr_atn_noe = 21.79[dB)
1 Irr_noise = WALTZ
1 Decoupling = TRUE
] Initial wait = 1[s]
| Noe = TRUE
i Noe_time = 2(s]
= | Recvr_gain =60
o] | Relaxation delay = 2[s]
| | Repetition_time = 3.04333312(s)
| Tem_get = 22.414c]
8
H |
3
£
2 1 |
- f
& 3
S 4 e ——— -
2000 1900 1800 1700 160.0 1500 1400 l?(l 1200 111100.0 %0.0 m.* 700 600 500 400 300 200 100 0
/\ 1
/ '\ = /I\
| § 3 S828RR253IRYRE ag 2 5% ¢
B e I
g % ZoonNSsNSsgess B & SRR

X : parts per Million : 13C

13C NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)naphthalen-1-amine (3i).
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\ LC-MS REPORT
Data file E:\DATA\MAR16\1603-BCB1.D
Vial No. Vial 57
Injection Date 16. Mar. 2016 10:05:10 PM
Injection vol 2uL
Sample Name
Acg Method C:\CHBM32\l\METHODS\AT_SQSPREP.M
Method info :MOBILE PHASE:A-0.1%HECOOH;B-ACN, Flow: 1.5ml/min,
COLUMN:Atlantis d C18 (50X4.6mm-5pm, )
TIME (MIN) 0--3.0/ 3.0-4.0 4.0--4.5 4.5-6.0
%B 5-95 95 95-5 5
DAD1 B, Sig=215,8 Ref=off (E\DATAIMAR16\1603-BCB1.D)
mAU « 3
1 ™)
1500~
4
1000
1
500
0N\ \
\ =
<
-500 —— //////
] s ,
]
T T T T T = T T T T T
1 2 3 4 5 min
| Peak| RT | Area | Area |
| No | min | I % |
| === | =mmmmmmes [ | ====- --|
11 |3.457 |1.312e+000]0.017 |
|2 |3.541 |7.666e+003]199.983 |

*MSD2 SPC, time=3.507:3.681 of EADATAIMAR1611603-BCB1D MM-ES+APCI, Neg, Scan, Frag: 100, "POSITIVE"
o~
3
(]
6 ‘
. |
.
2
|
% I —
200 400 600 800 m/z

INSTRUMENT NAME:SC/AD/10-013

Mass spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)naphthalen-1-amine (3i).
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SI-12

SK11_1H-4.jdf

20 21

1.9

1.6 17

15

1.1 1.2 13

1.0

0.4 0.5 06 07 08 09

0.3

abundance
1

X : parts per Million : 1H

g Upd

5.3406

3.8374

ZT

3.2974

2.07
9.09

N-(3-adamantan-1-yl)-4-methoxyphenyl)-1H-inden-2-amine (3j).

36 of 53

Author = PRAMOD KUMAR
Experiment = single_pulse.ex2
Sample_id = 5#509628
Solvent = CHLOROFORM-D
time = 16 17:53:18
Revision_time = 10-APR-2016 14129:27
Current_time = 10-APR-2016 14:29:34
Data_format = 1D CoMP
Dim_size = 13107
Dim_title = 18
Dim units = [ppm)
Dimensions =X
site = ECS 400
Spectrometer = JNM-ECS400
Field strength = 9.389766(T] (400 ([MHz]
X_acq duration = 2.18365952(s]
X_domain = 1H
X_freq = 399.78219838 (MHz)
X_offset = 5(ppm]
X_points = 16384
X_prescans =
X_resolution = 0.45794685[Hz]
= 7.5030012[kHz]
Irr_domain = 1
Irr_freq = 399.78219838 [MHz)
Irr_offset = 5[ppm]
= = 11
Tri_freq = 399.78219838 [Miz)]
Tri_offset = 5[ppm]
Clipped = FALSE
Mod_return =1
Scans =16 |
Total_scans = 16 |
X_90_width = 10.75[us]
X_acq_time = 2.18365952(s]
X_angle = 45[deg]
X_atn = 1.2(dB]
X_pulse = 5.375[us]
Irr_mode = Off
Tri_mode = off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 36
Relaxation delay = 1[s]
Repetition time = 3.18365952([s]
Temp_get = 21.8(dC]

'H NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)-1H-inden-2-amine (3j).
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 sK11_13c—jar

@
:
:
r~

i |
:; Flisnsne = SK11_13c-1.jaf
\uthor = PRAMOD
! Experiment = single_pulse_dec
i sample_id = 54628277
& Solvent = CHLOROFORM-D
s Creation time = 13-APR-2016 05:30:09
i Revision time = 13-APR-2016 10:40:26
] Current_time = 13-APR-2016 16100130
o] Dianise -
e
Dim_title = 13c
| Dim_units = [ppm]
Dimensions -X
site = ECs 400
s Spectrometer = JNM-ECS400
! rield str = 9.389766(T] (400 (Miz)
Kacqduration = 1.0433331200]
X_domain -
- X_freq = Tob. 52530333 [Mmz)
5 X otfset = 100 [ppm]
X_points = 32768 |
X_prescans - °
- oo o
w X = 31.40703518 [kHz)
-] Irr_domain = 18
Irr_freq = 399.78219838 [Muz)
Irr_offset = 5[ppm]
[ 8 = TRUE
o Boans = Zooo
| Total_scans = 1000 [
X_90_width = 8.5[us] |
X_acq_time = 1.04333312(s) |
bE X_angle = 30(deg]
i | X_atn = 5[dB]
] X_pulse = 2.83333333 [us) |
] | Trz_atn_dec = 21.79(a8 [
Irr_atn_nos = 21,79(aB]
s i Irr_noise - WALTZ |
e | Decoupling = TRUE
1 |mmitialwate = i ‘
] = TRUE
] [ Noa_tine = 1.5(s]
” Recvr_gain = 60
9 Relaxation delay = 1.5(s]
] Repetition tise - 2. 5023331210)
i 1] Temp_get = 23.4[4C]
A [ [ 1
‘g § 3 | i |
3 i ‘ |
i L ’ | |
]
o] i Ll A | - 1
i ‘ ‘ |
A | [
S — s .w.,"‘,ﬁhﬁ.rmﬁﬁ-r.—,-._r,,,-h_j.
2000 1900 1800 1700 1600 lsuo mo 00 m( 1100 mo %0 800 M0 60 400 00 200 100 0 ‘
| A /1A !
[~ wrw - ~e a ann
E EE 3% g 8% 28 ’
g =§ gsis;%a% : ¥ ik
% 37 ERANSEs g FRE # §5 AR

X : parts per Million : 13C ‘ ‘

13C NMR spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)-1H-inden-2-amine (3j).
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\ LC/MS REPORT

Data file :  D:\DATA\JUL16\MERCK\A731353A.D
Vial No. : P2-F-02

Injection Date : 11- Jul- 2016 6:15:07 PM
Injection vol ¢ 2.0ulL

Sample Name : FS10410-20

Acqg Method ¢ C:\CHEM32\1\METHODS\AT_595FAD.M

Method info :A-0.1%HCOOH;B-ACN Flow: 1.5ml/min,
Column-ATLANTIS dC18 (50X4.6mm-5um, ) DUAL MODE
TIME (MIN) : 0--3 3--4 4--4.5 4.5-6
%B 5-95 95 95-5 5

DAD1 B, Sig=2158 Ref=off (MERCK\A731353A.D)

mAU ] 8
] i e
04— va———«\J//"x\\ i
" |

_200_: \ M

] ™\
.300-} \\
| ¥ ¥ 2 Y T ¥ L L 1 T ¥ § X T J J g ¥ T Y X ¥ 4 I L . Y
0 1 2 3 4 5 min|
| Peak]| RT | Area | Area |
| No | min | | % |
e[ |e=mmsamses |EHesaEss |
11 13.112 |3.677e+001/0.910 |
|2 13.399 |5.734e+001/0.882 |
13 |3.667 |3.041e+003/98.208 |

*MSD1 SPC, time=3.614:3.803 of D:\DATAUUL16WMERCK\A731353A.D MM-ES+APCI, Scan, Frag: 50, "Positive”

N
N
80 )
60
40
20
B ey ey
200 400 600 800 1000

Instrument Code : SC/AD/10-010

Mass spectra of N-(3-adamantan-1-yl)-4-methoxyphenyl)-1H-inden-2-amine (3j).
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(4-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenyl)(piperidin-1-yl)methanone (3k)

SI-13

= | KRIK22_1H-4,jdr s
& )
.l
® Filename = KRIK22_1H-4.jaf
- Author = PRAMOD KUMAR
Experiment single_pulse.ex2
] sample_id 54509628
R Solvent CHLOROFORM-
1 Creation_time 10-APR-2016 17:53:12
@ Revision_time 10-APR-2016 12129127
- Current_time 10-APR-2016 12:29:34
i Data_format = 1D COMP!
“ Dim_size = 13107
Dim_title = 1H
Dim_units = [ppm]
< Dimensions =X
] site = ECS 400
] Spectrometer = JNM-ECS400
a1 Field_strength = 9.389766[T] (400(MHz]
X_acq duration = 2.18365952(s)
al X_domain = 1H
- X_freq = 399,76219838 (Mz)
1 X_offset = 5(ppm]
i X_points = 16384
=1 X_prescans =1
1 X_resolution = 0.45794685[Hz]
] X_sweep = 7.5030012[kHz]
el Irr_domain = 1H
=1 Irr_freq = 399.78219838 [MHz]
1 Irr_offset = 5[ppm]
. Tri_domain = 1H
CE Tri_freq = 399.78219838 [Mz]
| | Tri_offset = 5[ppm]
| | Clipped -
| e] Mod_return =1
| 1 Scans = 16
| o] / - Total_scans = 16
S =8, 8 © 2 2 b
i f s |3 & [oe e X_90_width = 10.75[us]
1 N N - L X_acq_time = 2.18365952(s)
&1 { X_angle = 45[deg)
l | X_atn = 1,2(dB]
i X_pulse = 5.375[us]
" | Irr_mode = off
i | | Tri_mode = Off
| Dante_presat = FALSE
| = | Initial wait = i[s] |
| s | _gain =36 |
| | Relaxation delay = 1(s |
| i | Repetition time = 3.18365952(s) |
| 3 ] i Temp_get = 21.8(dC]
| | |
ol ‘ | |
§ o | |
8 1 I |
|2 | |
2 2 | :
H i
] I
ol e JL N o | . S - = L
L " R — }
10.0 9.0 80 60 50 40 , M 0
mneagacaey [ PR I orar W
SREREA & B NN
2393333.38 g £ 5398 sEESE €
EREREREREE v EREE Aedd =

X : parts per Million : 1H

'H NMR spectra of
(4-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenyl)(piperidin-1-yl)methanone (3k).
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[ Tkmikz213cagor
& single pulse decoupled gated NOE @ '
1|
I |
Filename = KRIK22-13C-4.jdf |
| Author = PRAMOD KUMAR
B Experiment = single_pulse_dec ‘
- Sample_id = 54689851 1
Solvent = -D
Creation time = 11-APR-2016 23:47:08 |
| Ravision_time = 12-APR-2016 12:23:17
| Current_time = 12-APR-2016 12:23:27
Comment. = single pulse decouple ‘
4 | Data_format = 1D COMPLEX
0 Dim_size = 26214
e ‘ Dim_title = 13¢ |
] Dim units = [ppm) [
Dimensions =X
1 Bite = ECS 400
Spectrometer = JNM-ECS400
1 | Pield strength = 9.389766(T] (400(MHz] |
j ‘ X_acq duration = 1.04333312(s]
< X_domain = 13¢
S £: = 100.52530333 [MHz)
{ X_otfset = 100 (ppm]
) | X_points = 32768
4 scans =4 |
| x =0
1 - X_sweep = 31.40703518 [kiiz] |
1 | 15r_domain - |
Irr_freq = 399.782198386 (MHz]
| | | Irx_offset = 5(ppm]
| 2'1 | Clipped =
1 Mod_return =1
1 | Scans = 1000
i Total_scans = 1000
] | X_90_width = 8.5[us)
| | X_acq_time = 1.04333312(s]
1 X_angle = 30[deg)
1 X atn = 5[dB]
a3 X pulse = 2.83333333[us]
1 | Irr_atn_dec = 21,79 (a8
! | Irr_atn_noe = 21,79[dB]
{ | i Trr_noise = WALTZ
1 ! Decoupling = TRUE
1 Initial wait = 1(s]
1 | Noe = TRUE
{ Noe_time = 2([8)
{ l\ Recvr_gain = 60
b | Relaxation delay = 2[s] |
¥ | | Repetition time = 3.04333312(s)
{ Temp_get: = 21.8[dC]
g |
i
F 1 | | ‘ 1
5] | | | J
L 72 Lo | Lo M. aa s e MY TN oY
‘ 1 i Py . 0 v p .
A e  — T D S e S B L
2000 1900 1800 1700 160.0 150.0 1400 130.0 1200 110.0 1000 90.0 N.O, 700 60.0 500 400 30r0 200 100 0
I ) \
/N /N AWA
- o m - - ] b =awn
g 2 283 = 82
§ % §§ &3 & aee 7§y
g 4 %% g o RRE % § SRRAAx
X : parts per Million : 13C
13C NMR spectra of

(4-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenyl)(piperidin-1-yl)methanone(3k).
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LC-MS REPORT

Data file

Vial No.
Injection Date
Injection vol
Sample Name
Acg Method

E:\DATA\JUL16\0407-BA8.D
Vial 87

4. Jul. 2016
2 pL

7:53:45 PM

C:\CHEM32\1\METHODS\AT_595FAD .M

Method info

:MOBILE PHASE:A-10mM Ammonium

acetate in water ;B-Acetonitrile,
Flow: 1.2ml/min,

COLUMN: ZORBAX XDB C18 (50X4.6mm-5um, )

TIME (MIN) 0--2.5  2.5--4.0 4.0--4.5  4.5-6.0
B 10-95 95 95-10 10
DADI B, Sig=215,8 Rel=off (JUL16\0407-BA8.D)
mAU 3 8
d N
1250 &
1000
7501
500

min

|Peak | RT | Area | Area |

| No | min | | % [

[l rmenmm [ [ |

[1 |3.750 [9.366e+003(99.775 |

[2 1 3,927 [1.033e+00210.225 !

*MSD1 SPC, time=3.697:3.916 of E:\DATAWJUL16\0407-BA8.0 MM-ES+APCI, Pos, Scan, Frag: 100, "POSITIVE"
P
20 3
15
10
5
i sl s £ s te
T T T T T T T T T T T T T T T T T T
200 400 600 800 m/z

INSTRUMENT NAME:SC/AD/10-013

41 of 53

Mass spectra of (4-((3-(adamantan-1-yl)-4-methoxyphenyl)amino)phenyl)(piperidin-1-yl)methanone

(3K).

S1-14
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2-(4-((3-((3r,5r,7r)-adamantan-1-yl)-4-methoxyphenyl)amino)-2-chloro-5-methylphenyl)-2-(4-chlorop
henyl)acetonitrile (31).

10 9 8 7 6 5 4 3 2 1 ppm
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H NMR spectra of
2-(4-((3-((3r,5r,7r)-adamantan-1-yl)-4-methoxyphenyl)amino)-2-chloro-5-methylphenyl)-2-(4-chlorop
henyl)acetonitrile (31).
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13C NMR spectra of
2-(4-((3-((3r,51,7r)-adamantan-1-yl)-4-methoxyphenyl)amino)-2-chloro-5-methylphenyl)-2-(4-chlorop
henyl)acetonitrile (31).
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Mass spectra of

2-(4-((3-((3r,5r,7r)-adamantan-1-yl)-4-methoxyphenyl)amino)-2-chloro-5-methylphenyl)-2-(4-chlorop

henyl)acetonitrile (31).

SI-15

H
0
(0]

Off white colored solid; mp 118-120 °C 3-(adamantan-1-yl)-4-methoxy-N-(o-tolyl)aniline (3m):
THNMR (400 MHz, CDC13) 7.40(s, 1H), 7.36(d, 1H),7.17- 7.10(m, 4H), 6.94(d, 1H), 5.37(s,1H), 3.87(s,
3H), 2.41(s, 3H), 2.14(m, 6H), 2.06(m, 3H), 1.77(m, 6H); HRMS Calcd 370.214 .Found: 370.212

(M+Na").
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H NMR spectra of 3-(adamantan-1-yl)-4-methoxy-N-(o-tolyl)aniline (3m).



Catalysts 2020, 10, 1315

46 of 53

Comment 1 f
Comment 2 ,l'
; x104- o - B o - - - S 0
8, {
g
L
=
3.0
25
20
15 !
’ |
1.0 = |
o
=
e
1 |
|
| |
0.5
4 |
] |
] |
ﬁ |
" |
0.0 el e SRR o - /SN SV NS\ ﬁ‘
300 350 400 450 500 550 600 650 700 e : 750
m/z
Acquisition Parameter - ) -
Date of acquisition 2020-08-16
Acquisition method name D:\Wethods'flexControlMethods\RP_PepMix.par -5
oa

Aquisition operation mode

Voltage polarity

Number of shots

Name of spectrum used for calibration
Calibration reference list used

Refiector
POS
200

Bruker Daltonics fiexAnalysis

Mass spectra of 3-(adamantan-1-yl)-4-methoxy-N-(o-tolyl)aniline (3m).

SI-16

G0

Cl

6-chloro-N-(p-tolyl)-9H-fluoren-2-amine (5b).

Yellow colored solid; mp 131-132 °C 'H NMR (400 MHz, DMSO-ds); 8.10 (s, 1H), 8.05-8.03 (d,
J=8Hz, 1H), 7.76 (s, 1H), 7.53- 7.51 (d, J=8.0Hz, 1H), 7.38-7.21 (m, 4H), 7.16-7.12 (m, 2H), 5.36 (s, 1H),
4,37 (s, 2H), 2.39 (s, 3H) ; 3C NMR (100 MHz, DMSO-ds); 140.7, 140.5, 137.8, 135.5, 129.1, 127.8, 127.5,
127.0, 125.4, 123.2, 121.4, 119.9, 112.1, 110.6, 41.20, 23.5; HRMS Calcd 328.0863; Found: 328.0866
(M+Na)* Anal.Calcd for C20Hi16CIN: C, 78.55; H, 5.27; N, 4.58; Found: C, 78.58; H, 5.21; N, 4.55.
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'H NMR spectra of 6-chloro-N-(p-tolyl)-9H-fluoren-2-amine (5b).
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13C NMR spectra of 6-chloro-N-(p-tolyl)-9H-fluoren-2-amine (5b).
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Mass spectra of 6-chloro-N-(p-tolyl)-9H-fluoren-2-amine (5b).

SI-17

N-(4-methoxyphenyl)benzo[d]isoxazol-3-amine (5c).

White colored solid; mp 98-100°C: 'H NMR (400 MHz, DMSO-de); 8.44-8.42 (d, ]=8.0Hz, 1H),
8.08-8.06 (d, ]=8.0Hz, 1H), 8.02-8.00 (d, J=8.0Hz, 1H), 7.95-7.91 (m, J=8.0Hz, 2H), 7.71-7.67 (m, 1H),
7.26-7.24 (d, ]=8.0Hz, 2H), 5.32 (s,1H), 3.88 (s, 3H) ; 3C NMR (100 MHz, DMSO-ds); 164.1, 159.7,
152.0, 1474, 132.2, 127.2,125.6, 123.4, 121.7, 118.9, 114.4, 113.8, 55.2; HRMS Calcd 263.0791; Found:
263.0794 (M+Na*); Anal.Calcd for CuuHiN202: C, 69.99; H, 5.03; N, 11.66; Found: C, 70.05; H, 5.08;
N, 11.59.
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'H NMR spectra of N-(4-methoxyphenyl)benzo[d]isoxazol-3-amine (5c).
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13C NMR spectra of N-(4-methoxyphenyl)benzo[d]isoxazol-3-amine (5c¢).
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MBU-1-6-Me
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Mass spectra of N-(4-methoxyphenyl)benzo[d]isoxazol-3-amine (5c).

SI-18

Cl CN
/0\©\ O O
N Cl
H

2-(2-chloro-4-((4-methoxyphenyl)amino)-5-methylphenyl)-2-(4-chlorophenyl)acetonitrile (5e).

Off-white colored solid; mp 111-112 °C: 'H NMR (400 MHz, DMSO-ds); 7.57-7.53 (m, 3H),
7.51-7.42 (m, 3H), 7.35-7.31 (m, 2H), 7.08-7.02 (m, 2H), 5.72 (s, 1H), 5.32 (s,1H) , 3.83 (s, 3H), 2.13(s,
3H) ; C NMR (100 MHz, DMSO-ds); 152.0, 149.8, 141.1, 140.0, 137.1, 132.4, 132.3, 132.1, 129.1, 128.6,
123.1, 120.8, 116.1, 54.99, 36.6, 17.9; HRMS Calcd 419.0688; Found: 419.0692 (M+Na)*; Anal.Calcd for
C22HisClN20: C, 66.51; H, 4.57; N, 7.05; Found: C, 66.59; H, 4.52; N, 7.11.
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H NMR spectra
2-(2-chloro-4-((4-methoxyphenyl)amino)-5-methylphenyl)-2-(4-chlorophenyl)acetonitrile (5e).
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13C NMR spectra
2-(2-chloro-4-((4-methoxyphenyl)amino)-5-methylphenyl)-2-(4-chlorophenyl)acetonitrile (5e).
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MBU-1-7-B
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Mass spectra of

2-(2-chloro-4-((4-methoxyphenyl)amino)-5-methylphenyl)-2-(4-chlorophenyl)acetonitrile (5e).
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