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1. General Information

Oxygen- and moisture-sensitive reactions were carried out under an atmosphere of purified
nitrogen in a glovebox equipped with an inert gas purifier. However, the electrophilic amination
method presented here can also be utilized in a one-pot procedure without the isolation of the
triazane intermediate. In this case, the procedure is carried out in a fume hood under inert
conditions — using standard Schlenk techniques (as a standard protocol for working with
organolithium or Grignard reagents). DCM, THF, Et.O, hexane and toluene were purified by
passing through a column of an activated alumina under inert atmosphere. Anhydrous MeCN,
heptane and MeOH packed under inert gas (argon) were used as purchased. All commercially
available reagents were used as received, except for 1,8-diaminonaphthalene which was distilled
before use. All organomagnesium (Grignard) reagents used were commercially available and
were used as received. 1-Adamantyl-lithium was prepared according to a literature procedure.’
Aryl-lithium reagents were prepared according to a literature procedure.? Analytical thin layer
chromatography (TLC) was performed on pre-coated silica gel 60 F-254 plates (particle size
0.040-0.055 mm, 230-400 mesh). NMR spectra were recorded on either a Bruker Avance300,
Bruker AVII400, or on a Bruker AVIII600 spectrometer at 296K, unless mentioned otherwise. All
chemical shifts (d) are reported in parts per million (ppm) and the residual solvent peak was used
as an internal standard for 'H/"*C NMR: CD.Cl,: 5=5.32/53.84; CDCls: 5=7.26/77.16; DMSO-d6:
0=2.50/39.52. "°F, *'P, "B and "®N NMR signals were referenced to CFCls, 85% H3zPQ4 in H;0,
BF3-Et,O and CH3sNOg, respectively. NMR data are reported as follows: chemical shift, multiplicity
(s = singlet, d = doublet, t = triplet, q = quartet, quin = quintet, sept = septet, m = multiplet, b =
broad), coupling constant(s) (Hz) and integration. High resolution mass spectrometry (HRMS)
analyses were conducted on Waters HPLC Acquity - Waters LCT Premier system, using an
electrospray ionization (ESI+) technique (conditions: MeCN/H20 (80/20), flow rate: 0.2 ml/min),
or on Bruker Maxis Impact system, using an atmospheric-pressure chemical ionization (APCI+)

solid probe.



2. Experimental procedures

Preparation of 1N,3N-dimethylnaphthotriazinium iodide (NHN 1):

NHN 1 and the "*N-labelled NHN 1’ were prepared according to a literature procedure.?

General procedure for the preparation of triazanes:

I R
/N\ .l /7
SNASNT R-M \N/N\N/

Et,0, -10°C
M = Li, MgX
1 2

Scheme S1. Preparation of triazanes from NHN 1.

Within a glovebox containing nitrogen atmosphere, NHN 1 (0.1 g, 0.308 mmol) was loaded into a
20 ml vial, and then Et,O was added (4 ml) and the vial was cooled to -10°C. The desired
organolithium or Grignard reagent solution (1.1 equiv., 0.338 mmol) was cooled to -10°C as well,
and then added dropwise to the vial while stirring. The type of organometallic reagent (RLi or
RMgBr) was chosen either for reasons of commercial availability, or for ease of preparation, thus
most of the aryl nucleophiles were chosen to be aryl-lithium reagents (prepared using n-BuLi and
an aryl-iodide derivative).? Organolithium and Grignard reagents procured from commercial
sources were used directly, while organolithium reagents prepared by us were dissolved in Et.O
(1 ml) before use. The reaction mixture was stirred for 10 minutes while allowing it to reach room
temperature, and then the solvent was evaporated. Hexane (2 ml x 5) was then added to the
residual solids and the resulting suspension was passed through a pad of Celite. The solvent was

evaporated, and the crude triazane product was recrystallized from a hexane or heptane solution.

1N,2N,3N-Trimethylnaphthotriazane 2a
Me

o

N.
SN VNT

"H NMR (600 MHz, CD,Cl,): 8(ppm)=7.38 (dd, *J1+=8.3 Hz, 3Jun=7.3 Hz, 2H; Ar-H), 7.33 (dd,
3Unn=8.3 Hz, *Jy1=0.9 Hz, 2H; Ar-H), 6.64 (dd, 3Jnn=7.3 Hz, *Jun=0.9 Hz, 2H; Ar-H), 3.09 (s, 6H;
flanking CHs), 2.40 (s, 3H; central CHs); *C{'H} NMR (151 MHz, CD,Cl,): &(ppm)=140.7 (Ar-C),



134.0 (Ar-C), 127.3 (Ar-C), 119.6 (Ar-C), 115.6 (Ar-C), 108.7 (Ar-C), 40.2 (flanking CHs), 36.0
(central CHz).
HRMS (APCI): calc. for C13H1N3s* [(M+H)*]: 214.1339, found: 214.1326.

1N,3N-Dimethyl-2N-butylnaphthotriazane 2b

. nBu
N,
\N N/

TH NMR (600 MHz, CD,Cl,): 8(ppm)=7.38 (dd, 3Jux=8.3 Hz, 3Jupx=7.3 Hz, 2H; Ar-H), 7.33 (dd,
3Un=8.3 Hz, *U1=0.9 Hz, 2H; Ar-H), 6.66 (dd, 3 n=7.3 Hz, *Ji=0.9 Hz, 2H; Ar-H), 3.15 (s, 6H:
flanking CHs), 2.58 (t, 3Juu=7.0 Hz, 2H; N-CH,), 1.57-1.51 (m, 2H; CH>), 1.39-1.32 (m, 2H; CH,),
0.92 (t, 2Jun=7.4 Hz, 3H; CHs); ®C{'H} NMR (151 MHz, CD.Cl): 5(ppm)=141.0 (Ar-C), 134.1
(Ar-C), 127.2 (Ar-C), 119.4 (Ar-C), 116.3 (Ar-C), 109.0 (Ar-C), 50.5 (N-CH), 41.5 (flanking CHs),
29.8 (CHy), 20.8 (CHz), 14.3 (CHs).

HRMS (APCI): calc. for C1sHzoNs* [(M+H)*]: 256.1808, found: 256.1800.

1N,3N-Dimethyl-2N-benzylnaphthotriazane 2¢

./ Ph
\N/N\N/

H NMR (600 MHz, CD,Cl,): 8(ppm)=7.41 (t, *Jup=7.7 Hz, 2H; Ar-H), 7.38 (d, 3Jn=8.1 Hz, 2H;
Ar-H), 7.34-7.30 (m, 2H; Ar-H), 7.30-7.26 (m, 3H; Ar-H), 6.66 (d, *Ju=7.1 Hz, 2H; Ar-H), 3.72 (s,
2H; CHz) 3.07 (s, 6H:; flanking CHs); 1*C{'"H} NMR (151 MHz, CD,Cl,): 5(ppm)=140.7 (Ar-C), 138.1
(Ar-C), 134.2 (Ar-C), 129.8 (Ar-C), 128.4 (Ar-C), 127.4 (Ar-C), 127.3 (Ar-C), 119.6 (Ar-C), 116.2
(Ar-C), 109.0 (Ar-C), 54.9 (N-CH.), 41.4 (flanking CH).

HRMS (APCI): calc. for C1oHzoN5" [(M+H)*]: 290.1652, found: 290.1643.



1N,3N-Dimethyl-2N-isopropylnaphthotriazane 2d

H NMR (600 MHz, CD,Cl,): 8(ppm)=7.32 (dd, Jun=8.3 Hz, 3Jupn=7.3 Hz, 2H; Ar-H), 7.23 (dd,
3Un=8.3 Hz, *Un=0.9 Hz, 2H; Ar-H), 6.58 (dd, 3Jun=7.3 Hz, *Ji=0.9 Hz, 2H; Ar-H), 3.20 (s, 6H;
flanking CHs), 2.96 (sept, 3Jun=6.2 Hz, 1H; CH), 1.02 (d, 3Ju=6.2 Hz, 6H; CHs); 3C{'"H} NMR
(151 MHz, CD2Cl,): 8(ppm)=140.7 (Ar-C), 134.5 (Ar-C), 127.3 (Ar-C), 118.7 (Ar-C), 116.6 (Ar-C),
108.3 (Ar-C), 55.4 (N-CH), 44.6 (flanking CHs), 20.6 (CHs).

HRMS (APCI): calc. for CisHzoNs*" [(M+H)*]: 242.1652, found: 242.1666.

1N,3N-Dimethyl-2N-sec-butylnaphthotriazane 2e

'H NMR (600 MHz, CDCls): 8(ppm)=7.35 (t, *Jun=7.6 Hz, 2H; Ar-H), 7.29 (d, 3Jux=8.1 Hz, 1H;
Ar-H), 7.25 (d, ®Ju=8.1 Hz, 1H; Ar-H), 6.64 (d, 3Jup=7.2 Hz, 1H; Ar-H), 6.55 (d, 3Jup=7.3 Hz, 1H;
Ar-H), 3.27 (s, 3H; flanking CHs), 3.20 (s, 3H; flanking CHa), 2.90-2.83 (m, 1H; CH), 1.65-1.56 (m,
1H; CHy), 1.50-1.41 (m, 1H; CHy), 0.99 (d, 3Jun=6.4 Hz, 3H; CHs) , 0.83 (d, 3Jun=7.5 Hz, 3H;
CHs); 3C{'H} NMR (151 MHz, CDCl3): 8(ppm)=140.8 (Ar-C), 140.3 (Ar-C), 134.2 (Ar-C), 127.1
(Ar-C), 127.0 (Ar-C), 119.2 (Ar-C), 118.1 (Ar-C), 116.5 (Ar-C), 109.5 (Ar-C), 106.9 (Ar-C), 60.6
(N-CH), 44.8 (flanking CHs), 44.3 (flanking CHs), 26.5 (CHz), 16.6 (CHa), 9.7 (CHs).

HRMS (APCI): calc. for C1sH22N3* [(M+H)*]: 256.1808, found: 256.1799.



1N,3N-Dimethyl-2N-cyclopentylnaphthotriazane 2f

TH NMR (600 MHz, CD.Cl,): 8(ppm)=7.33 (dd, 3Jun=8.2 Hz, 3Jun=7.4 Hz, 2H; Ar-H), 7.25 (dd,
3Jnn=8.2 Hz, *Unp=0.8 Hz, 2H; Ar-H), 6.59 (dd, 3Jun=7.4 Hz, *Ju1=0.8 Hz, 2H; Ar-H), 3.24 (quin,
3Uun=7.0 Hz, 1H; N-CH), 3.21 (s, 6H; flanking CHs), 1.69-1.60 (m, 6H; CHz), 1.41-1.32 (m, 2H;
CH,); *C{'H} NMR (151 MHz, CD,Cl,): 5(ppm)=140.8 (Ar-C), 134.4 (Ar-C), 127.3 (Ar-C), 118.8
(Ar-C), 116.7 (Ar-C), 108.6 (Ar-C), 66.1 (N-CH), 44.1 (flanking CHs), 30.9 (CHz), 23.9 (CH2).

HRMS (APCI): calc. for C17HzoNs* [(M+H)*]: 268.1808, found: 268.1800.

1N,3N-Dimethyl-2N-tert-butylnaphthotriazane 2g

/tBu

'N.
\N N/

H NMR (600 MHz, CD,CL,): 8(ppm)=7.29 (dd, Jup=8.2 Hz, 3Jup=7.4 Hz, 2H; Ar-H), 7.17 (dd,
3Ju=8.2 Hz, *Ju1=0.8 Hz, 2H; Ar-H), 6.61 (dd, 3Jun=7.4 Hz, *Ju=0.8 Hz, 2H; Ar-H), 3.30 (s, 6H:
flanking CHs), 0.97 (s, 9H; C(CHs)s); *C{'"H} NMR (151 MHz, CD,Cl.): 5(ppm)=144.3 (Ar-C),
134.4 (Ar-C), 127.1 (Ar-C), 118.3 (Ar-C), 117.3 (Ar-C), 108.0 (Ar-C), 65.0 (N-C(CHs)s), 48.3
(flanking CHs), 26.9 (C(CHs)s).

HRMS (APCI): calc. for C1sH22N3* [(M+H)*]: 256.1808, found: 256.1823.



1N,3N-Dimethyl-2N-adamantylnaphthotriazane 2h

"H NMR (600 MHz, CD,Cl,): 8(ppm)=7.33-7.28 (m, 2H; Ar-H), 7.21-7.16 (m, 2H; Ar-H), 6.65-6.59
(m, 2H; Ar-H), 3.32 (s, 6H; flanking CHs), 1.94-1.88 (m, 1H; adamantyl), 1.66-1.63 (m, 2H;
adamantyl), 1.57-1.48 (m, 2H; adamantyl), 1.43-1.38 (m, 4H; adamantyl), 0.99 (s, 6H; adamantyl);
BC{'H} NMR (151 MHz, CD2Cl): 8(ppm)=144.3 (Ar-C), 134.4 (Ar-C), 127.1 (Ar-C), 118.3 (Ar-C),
117.3 (Ar-C), 108.1 (Ar-C), 65.0 (N-C), 48.4 (flanking CH3), 40.0 (adamantyl), 37.0 (adamantyl),
30.1 (adamantyl), 26.9 (adamantyl).

HRMS (APCI): calc. for CaHaorNs* [(M+H)*]: 334.2278, found: 334.2245.

1N,3N-Dimethyl-2N-phenylnaphthotriazane 2i

Ph

o 7/

°N.
NN

"H NMR (600 MHz, CDCl,): &(ppm)=7.37 (dd, 3J1x=8.2 Hz, 3Jnn=7.4 Hz, 2H; Ar-H), 7.30 (dd,
3Jnn=8.2 Hz, *Jnn=0.8 Hz, 2H; Ar-H), 7.16-7.09 (m, 4H; Ar-H), 6.86-6.80 (m, 3H; Ar-H), 3.44 (s,
6H; flanking CHs); *C{'H} NMR (151 MHz, CD.Cl,): 5(ppm)=151.4 (Ar-C), 141.8 (Ar-C), 134.8
(Ar-C), 129.0 (Ar-C), 127.1 (Ar-C), 122.4 (Ar-C), 120.0 (Ar-C), 117.6 (Ar-C), 116.7 (Ar-C), 109.4
(Ar-C), 43.5 (flanking CHs).

~

HRMS (APCI): calc. for C1gH1sN3* [(M+H)*]: 276.1495, found: 276.1489.



1N,3N-Dimethyl-2N-phenylnaphthotriazane (2-'°N) 2’

Ph

15\
\N/ \N/

1H NMR (600 MHz, CD,Cly): 8(ppm)=7.34 (dd, 3Jup=8.2 Hz, 3Jun=7.4 Hz, 2H; Ar-H), 7.27 (dd,
3Jnn=8.2 Hz, “Jn=0.8 Hz, 2H; Ar-H), 7.13-7.06 (m, 4H; Ar-H), 6.83-6.77 (m, 3H; Ar-H), 3.42 (d,
3Jun=3.5 Hz, 6H; flanking CHs); *C{'H} NMR (151 MHz, CD,Cl,): 8(ppm)=151.4 (d, "Jcn=8.5 Hz;
Ar-C), 141.8 (Ar-C), 134.8 (Ar-C), 129.0 (Ar-C), 127.1 (Ar-C), 122.3 (Ar-C), 120.0 (Ar-C), 117.6
(d, 2Jon=2.9 Hz; Ar-C), 116.7 (d, 2Jon=1.5 Hz; Ar-C), 109.4 (Ar-C), 43.5 (d, 2Jocn=4.3 Hz; flanking
CHs); "SN{'H} NMR (60 MHz, CD,Cl,): 5(ppm)=-225.8.

HRMS (APCI): calc. for C1gH1gN2">N* [(M+H)*]: 277.1466, found: 277.1452.

1N,3N-Dimethyl-2N-(4-methoxyphenyl)naphthotriazane 2j

OMe

TH NMR (600 MHz, CD,Cl,): 8(ppm)=7.34 (dd, Juy=8.2 Hz, 3Jupx=7.4 Hz, 2H; Ar-H), 7.30 (dd,
3Unp=8.2 Hz, “Jup=0.8 Hz, 2H; Ar-H), 6.98 (d, 3Jnn=9.2 Hz, 2H; Ar-H), 6.77 (dd, 3Jun=7.4 Hz,
4Jpy=0.8 Hz, 2H; Ar-H), 6.64 (d, 3Jun=9.2 Hz, 2H; Ar-H), 3.63 (s, 3H; O-CHs), 3.39 (s, 6H; flanking
CHs); *C{'H} NMR (151 MHz, CD.Cl,): 8(ppm)=155.4 (Ar-C), 144.6 (Ar-C), 141.7 (Ar-C), 134.7
(Ar-C), 127.1 (Ar-C), 119.9 (Ar-C), 118.9 (Ar-C), 116.7 (Ar-C), 114.2 (Ar-C), 109.3 (Ar-C), 55.7
(O-CHs), 43.3 (flanking CHs).

HRMS (APCI): calc. for C1oH2oN30* [(M+H)*]: 306.1601, found: 306.1629.



1N,3N-Dimethyl-2N-(3-methoxyphenyl)naphthotriazane 2k

MeO

'"H NMR (600 MHz, CD2Clz): 3(ppm)=7.33 (dd, 3J4+=8.2 Hz, *Jnn=7.4 Hz, 2H; Ar-H), 7.27 (dd,
3nn=8.2 Hz, *Jun=0.8 Hz, 2H; Ar-H), 7.00 (t, 3Jnn=8.2 Hz, 1H; Ar-H), 6.79 (dd, 3Jun=7.4 Hz,
4Jnn=0.8 Hz, 2H; Ar-H), 6.66-6.62 (m, 2H; Ar-H), 6.35 (ddd, 3Jn=8.2 Hz, *Jn=2.4 Hz, *Jnn=0.8
Hz, 1H; Ar-H), 3.66 (s, 3H; O-CHs), 3.40 (s, 6H; flanking CHs); *C{'H} NMR (151 MHz, CDCl,):
d(ppm)=160.6 (Ar-C), 153.0 (Ar-C), 141.9 (Ar-C), 134.9 (Ar-C), 129.7 (Ar-C), 127.1 (Ar-C), 120.0
(Ar-C), 116.7 (Ar-C), 110.0 (Ar-C), 109.4 (Ar-C), 107.3 (Ar-C), 104.1 (Ar-C), 55.4 (O-CH3), 43.5
(flanking CHs).

HRMS (APCI): calc. for C19H20N30" [(M+H)*]: 306.1601, found: 306.1621.

1N,3N-Dimethyl-2N-(4-tolyl)naphthotriazane 2I

'"H NMR (600 MHz, CDCl2): 5(ppm)=7.36 (dd, 3J4+=8.2 Hz, *Jnn=7.4 Hz, 2H; Ar-H), 7.28 (dd,
3Jhn=8.2 Hz, *J1=0.8 Hz, 2H; Ar-H), 6.98 (d, 3Jn1=8.7 Hz, 2H; Ar-H), 6.93 (d, 3Jnn=8.7 Hz, 2H;
Ar-H), 6.80 (dd, 3Jnn=7.4 Hz, *J41=0.8 Hz, 2H; Ar-H), 3.42 (s, 6H; flanking CHs), 2.17 (s, 3H;
C-CHs); *C{'H} NMR (151 MHz, CD2Cl,): 8(ppm)=149.0 (Ar-C), 141.9 (Ar-C), 134.8 (Ar-C), 131.9
(Ar-C), 129.5 (Ar-C), 127.1 (Ar-C), 119.9 (Ar-C), 117.7 (Ar-C), 116.7 (Ar-C), 109.3 (Ar-C), 43.3
(flanking CH3), 20.5 (C-CHa).

HRMS (APCI): calc. for C1oHzoN5" [(M+H)*]: 290.1652, found: 290.1676.



1N,3N-Dimethyl-2N-(3-tolyl)naphthotriazane 2m

H NMR (600 MHz, CD,Cl,): 8(ppm)=7.37 (t, *Jur=7.8 Hz, 2H; Ar-H), 7.30 (d, 3Jn=8.2 Hz, 2H;
Ar-H), 7.01 (t, 3Jun=7.9 Hz, 1H; Ar-H), 6.98-6.95 (m, 1H; Ar-H), 6.86 (dd, 3Ju+=8.2 Hz, *Juy=2.0
Hz, 1H; Ar-H), 6.82 (d, 2Jun=7.4 Hz, 2H; Ar-H), 6.67 (d, 3Jun=7.4 Hz, 1H; Ar-H), 3.43 (s, 6H:
flanking CHs), 2.24 (s, 3H; C-CHs); *C{"H} NMR (151 MHz, CD.Cl,): 5(ppm)=151.4 (Ar-C), 141.9
(Ar-C), 139.0 (Ar-C), 134.9 (Ar-C), 128.8 (Ar-C), 127.1 (Ar-C), 123.2 (Ar-C), 120.0 (Ar-C), 118.4
(Ar-C), 116.7 (Ar-C), 114.5 (Ar-C), 109.4 (Ar-C), 43.5 (flanking CHs), 21.8 (C-CHs).

HRMS (APCI): calc. for C1oHzoN5" [(M+H)*]: 290.1652, found: 290.1663.

1N,3N-Dimethyl-2N-(2-tolyl)naphthotriazane 2n

"H NMR (600 MHz, CD,Cl>): &(ppm)=7.39 (dd, 3J1x=8.2 Hz, 3Jun=7.3 Hz, 2H; Ar-H), 7.35 (dd,
3dun=8.2 Hz, *Jun=1.0 Hz, 2H; Ar-H), 7.17 (d, 3Jun=7.3 Hz, 1H; Ar-H), 6.85 (td, *Jnn=7.4 Hz,
4dnn=1.2 Hz, 1H; Ar-H), 6.79 (d, 3Jun=7.7 Hz, 1H; Ar-H), 6.71 (dd, 3Ju1=7.3 Hz, *Jun=1.0 Hz, 2H;
Ar-H), 6.49 (dd, 3Jnn=8.1 Hz, *Jun=1.0 Hz, 1H; Ar-H), 3.28 (s, 6H; flanking CHs), 2.55 (s, 3H;
C-CHs); *C{'H} NMR (151 MHz, CDCl,): 5(ppm)=146.8 (Ar-C), 142.2 (Ar-C), 134.5 (Ar-C), 133.1
(Ar-C), 132.1 (Ar-C), 127.4 (Ar-C), 125.6 (Ar-C), 123.9 (Ar-C), 119.9 (Ar-C), 117.7 (Ar-C), 116.3
(Ar-C), 108.3 (Ar-C), 42.1 (flanking CH3), 19.9 (C-CHj3).

HRMS (APCI): calc. for C19H20N3" [(M+H)*]: 290.1652, found: 290.1672.



1N,3N-Dimethyl-2N-mesitylnaphthotriazane 20

H NMR (600 MHz, CD;Cl): &(ppm)=7.40-7.35 (m, 4H; Ar-H), 6.74 (s, 2H; Ar-H), 6.66 (dd,
3Unp=6.7 Hz, *Ju=1.6 Hz, 2H; Ar-H), 3.23 (s, 6H; flanking CHs), 2.21 (s, 3H; C-CHs), 2.05 (s, 6H;
C-CHs); BC{"H} NMR (151 MHz, CDCl,): 5(ppm)=143.9 (Ar-C), 143.8 (Ar-C), 135.1 (Ar-C), 133.8
(Ar-C), 132.2 (Ar-C), 131.1 (Ar-C), 127.3 (Ar-C), 119.5 (Ar-C), 116.3 (Ar-C), 108.5 (Ar-C), 44.3
(flanking CHa), 21.8 (C-CHs), 20.5 (C-CHa).

HRMS (APCI): calc. for C2iHa4N5" [(M+H)*]: 318.1965, found: 318.1992.

1N,3N-Dimethyl-2N-(4-biphenyl)naphthotriazane 2p

'"H NMR (600 MHz, CDCls): d(ppm)=7.42 (d, %Jun=7.8 Hz, 2H; Ar-H), 7.36-7.31 (m, 6H; Ar-H),
7.28 (d, 3Jun=8.2 Hz, 2H; Ar-H), 7.23 (t, 3Jun=7.4 Hz, 1H; Ar-H), 7.14 (d, 3Ju,n=8.8 Hz, 2H; Ar-H),
6.80 (d, 3Jnn=7.4 Hz, 2H; Ar-H), 3.45 (s, 6H; flanking CHz); 3C{'H} NMR (151 MHz, CDCls):
d(ppm)=150.4 (Ar-C), 141.6 (Ar-C), 141.0 (Ar-C), 135.0 (Ar-C), 134.6 (Ar-C), 128.7 (Ar-C), 127.6
(Ar-C), 127.3 (Ar-C), 126.8 (Ar-C), 126.7 (Ar-C), 120.0 (Ar-C), 117.7 (Ar-C), 116.6 (Ar-C), 109.2
(Ar-C), 43.6 (flanking CHa).

HRMS (APCI): calc. for CasHzoN5* [(M+H)*]: 352.1808, found: 352.1798.



1N,3N-Dimethyl-2N-(4-chlorophenyl)naphthotriazane 2q

Cl

H NMR (600 MHz, CD,Cl,): 8(ppm)=7.35 (dd, Jup=8.2 Hz, 3Jupn=7.4 Hz, 2H; Ar-H), 7.30 (dd,
3Un=8.2 Hz, *p=0.8 Hz, 2H; Ar-H), 7.09-7.01 (m, 4H; Ar-H), 6.81 (dd, 3Jup=7.4 Hz, *J1=0.8
Hz, 2H; Ar-H), 3.41 (s, 6H; flanking CHs); *C{'H} NMR (151 MHz, CD2Cl,): 8(ppm)=150.2 (Ar-C),
141.5 (Ar-C), 134.8 (Ar-C), 128.9 (Ar-C), 127.1 (Ar-C), 127.0 (Ar-C), 120.3 (Ar-C), 119.0 (Ar-C),
116.6 (Ar-C), 109.8 (Ar-C), 43.6 (flanking CHs).

HRMS (APCI): calc. for C1sH+7CINs* [(M+H)*]: 310.1106, found: 310.1144.

1N,3N-Dimethyl-2N-(4-fluorophenyl)naphthotriazane 2r

F

H NMR (600 MHz, CDCls): 8(ppm)=7.30 (dd, 3Jup=8.2 Hz, *Jun=7.3 Hz, 2H; Ar-H), 7.25 (dd,
3nn=8.2 Hz, “Jy1=0.9 Hz, 2H; Ar-H), 7.02-6.97 (m, 2H; Ar-H), 6.78-6.71 (m, 4H; Ar-H), 3.36 (s,
6H; flanking CHs); C{'H} NMR (151 MHz, CDCls): &(ppm)=158.3 (d, 'Jcr=240.2 Hz; Ar-C-F),
147.0 (d, *“Jor=2.4 Hz; Ar-C), 141.2 (Ar-C), 134.5 (Ar-C), 126.8 (Ar-C), 120.1 (Ar-C), 118.7 (d,
3JcF=7.7 Hz; Ar-C), 116.5 (Ar-C), 115.3 (d, 2Jc r=22.4 Hz; Ar-C), 109.3 (Ar-C), 43.4 (flanking CHs).

HRMS (APCI): calc. for C1gH17FN3* [(M+H)*]: 294.1401, found: 294.1429.



1N,3N-Dimethyl-2N-(4-(trifluoromethyl)phenyl)naphthotriazane 2s

CF;

H NMR (600 MHz, CDCls): 3(ppm)=7.33-7.29 (m, 4H; Ar-H), 7.27 (dd, Ju=8.2 Hz, *Jup=1 Hz,
2H; Ar-H), 7.14 (d, 3Ju1=8.5 Hz, 2H; Ar-H), 6.78 (dd, 3Jn=7.3 Hz, *Jun=1 Hz, 2H; Ar-H), 3.40 (s,
6H; flanking CHs); 3C{'H} NMR (151 MHz, CDCls): 5(ppm)=154.0 (q, *Jc=1.2 Hz; Ar-C), 141.3
(Ar-C), 134.6 (Ar-C), 126.8 (Ar-C), 126.2 (q, *JcF=3.8 Hz; Ar-C), 124.5 (q, "Jcr=271.2 Hz; Ar-C),
123.8 (q, 2Jor=32.2 Hz: Ar-C), 120.5 (Ar-C), 117.0 (Ar-C), 116.5 (Ar-C), 109.7 (Ar-C), 43.8
(flanking CHs).

HRMS (APCI): calc. for C1oH17FsNs* [(M+H)*]: 344.1369, found: 344.1398.

1N,3N-Dimethyl-2N-(3,5-bis(trifluoromethyl)phenyl)naphthotriazane 2t
FsC

CF3

TH NMR (600 MHz, CD,Cl,): 8(ppm)=7.65 (s, 2H; Ar-H), 7.42-7.32 (m, 5H; Ar-H), 7.14 (d, 3Ju 4=8.5
Hz, 2H; Ar-H), 6.95 (dd, 3Jnn=7.2 Hz, *Jun=1.1 Hz, 2H; Ar-H), 3.49 (s, 6H; flanking CHs); 3C{'H}
NMR (151 MHz, CD.Cl,): 3(ppm)=153.3 (Ar-C), 141.1 (Ar-C), 135.0 (Ar-C), 132.3 (q, 2Jcr=32.9
Hz; Ar-C), 127.2 (Ar-C), 124.0 (q, 'Jcr=272.7 Hz; Ar-C), 121.2 (Ar-C), 117.3 (m, Ar-C), 116.7
(Ar-C), 115.6 (m, Ar-C), 111.1 (Ar-C), 44.6 (flanking CHs).

HRMS (APCI): calc. for C2oH16FeN3* [(M+H)*]: 412.1243, found: 412.1280.



1N,3N-Dimethyl-2N-(2-naphthyl)naphthotriazane 2u

H NMR (600 MHz, CDCl,): 8(ppm)=7.70-7.65 (m, 2H; Ar-H), 7.62-7.56 (m, 2H; Ar-H), 7.38 (t,
3Unn=7.8 Hz, 2H; Ar-H), 7.34 (t, 3Jun=7.5 Hz, 1H; Ar-H), 7.30-7.25 (m, 3H; Ar-H), 7.19 (s, 1H;
Ar-H), 6.88 (d, 3Jun=7.4 Hz, 2H; Ar-H), 3.50 (s, 6H; flanking CHs); *C{'H} NMR (151 MHz,
CD.Cly): 5(ppm)=148.7 (Ar-C), 141.8 (Ar-C), 134.8 (Ar-C), 134.1 (Ar-C), 130.1 (Ar-C), 129.0
(Ar-C), 127.6 (Ar-C), 127.4 (Ar-C), 127.2 (Ar-C), 126.4 (Ar-C), 124.4 (Ar-C), 120.1 (Ar-C), 120.0
(Ar-C), 116.8 (Ar-C), 112.6 (Ar-C), 109.5 (Ar-C), 43.5 (flanking CHs).

HRMS (APCI): calc. for CzoHzoN5" [(M+H)*]: 326.1652, found: 326.1620.

1N,3N-Dimethyl-2N-(5-benzofuranyl)naphthotriazane 2v

"H NMR (600 MHz, CD2Cl,): 8(ppm)=7.51 (d, *Jun=2.1 Hz, 1H; Ar-H), 7.36 (t, *Ju+=7.8 Hz, 2H;
Ar-H), 7.30-7.27 (m, 3H; Ar-H), 7.23 (dd, 3Jn=9.0 Hz, *Jun=2.3 Hz, 1H; Ar-H), 7.17 (d, *Jyn=2.3
Hz, 1H; Ar-H), 6.83 (d, 3Jun=7.4 Hz, 2H; Ar-H), 6.61 (d, “Jun=2.0 Hz, 1H; Ar-H), 3.46 (s, 6H;
flanking CHs); *C{'H} NMR (151 MHz, CD,Cl,): 5(ppm)=151.4 (Ar-C), 147.1 (Ar-C), 145.9 (Ar-C),
141.8 (Ar-C), 134.8 (Ar-C), 127.7 (Ar-C), 127.2 (Ar-C), 119.9 (Ar-C), 116.8 (Ar-C), 116.1 (Ar-C),
111.5 (Ar-C), 109.4 (Ar-C), 109.0 (Ar-C), 107.0 (Ar-C), 43.5 (flanking CHj3).

HRMS (APCI): calc. for C20H1sN3O* [(M+H)*]: 316.1444, found: 316.1402.



1N,3N-Dimethyl-2N-(3-(9-phenyl)carbazolyl)naphthotriazane 2w

'H NMR (600 MHz, CDCls): d(ppm)=7.95 (d, %Jun=7.8 Hz, 1H; Ar-H), 7.66 (d, *Jux=2.1 Hz, 1H;
Ar-H), 7.47 (t, 3Jun=7.7 Hz, 2H; Ar-H), 7.39 (d, 3Ju=7.8 Hz, 2H; Ar-H), 7.33 (t, 3Jnn=7.4 Hz, 1H;
Ar-H), 7.30-7.25 (m, 4H; Ar-H), 7.21-7.18 (m, 3H; Ar-H), 7.16-7.11 (m, 2H; Ar-H), 6.77 (d, 3Jnn=7.4
Hz, 2H; Ar-H), 3.45 (s, 6H; flanking CHs); 3C{'H} NMR (151 MHz, CDCls): d(ppm)=144.5 (Ar-C),
141.7 (Ar-C), 141.3 (Ar-C), 138.0 (Ar-C), 137.1 (Ar-C), 134.5 (Ar-C), 129.8 (Ar-C), 127.2 (Ar-C),
127.0 (Ar-C), 126.9 (Ar-C), 125.8 (Ar-C), 123.5 (Ar-C), 123.4 (Ar-C), 120.3 (Ar-C), 119.8 (Ar-C),
119.5 (Ar-C), 117.6 (Ar-C), 116.7 (Ar-C), 110.0 (Ar-C), 109.8 (Ar-C), 109.0 (Ar-C), 108.9 (Ar-C),
43.5 (flanking CHs).

HRMS (APCI): calc. for CaoH27N4* [(M+3H)*]: 443.2219, found: 443.2195.

General procedure for the hydrogenolysis of triazanes to generate primary amines:

.'/R
NNy~
NN Hp PUC
Oy wE
2

Scheme S2. Hydrogenolysis of triazanes.

Within a glovebox containing nitrogen atmosphere, in a vial, each triazane (0.2 mmol) was
dissolved in 0.7 ml of DCM and Pd/C (0.002 g, 10 mol%) was added to the solution. Toluene
(0.0212 ml, 0.2 mmol) was then added as an internal standard for measurement of the yield by
'H NMR. This solution was then transferred into a Schlenk tube containing a stirring magnet. The
Schlenk tube was then sealed, removed from the glovebox, cooled to -78°C, and then the N>

atmosphere was quickly evacuated by vacuum and replaced with H2 gas (1 bar). The reaction



mixture was then stirred at 40°C for 2 hours. For volatile amines (3a-b, 3d-g), CD.Cl, was used
instead of non-deuterated DCM, and the yield was measured directly by '"HNMR. For all the other
amines which were separated, the reaction mixture was then passed through a small column of
Celite using DCM as the eluent. The solvent was evaporated, and the product was isolated by

preparative TLC (silica), using Hexane/EtOAc (7:3).

The following are the NMR spectra of the amines we isolated:

Benzylamine 3¢

Ph"™”  NH,

H NMR (400 MHz, CDCls): 5(ppm)=7.37-7.29 (m, 4H; Ar-H), 7.28-7.22 (m, 1H; Ar-H), 3.87 (s,
2H; CHy), 1.42 (bs, 2H; NHz); ®C{"H} NMR (100 MHz, CDCls): &(ppm)=143.4 (Ar-C), 128.6 (Ar-C),
127.1 (Ar-C), 126.8 (Ar-C), 46.6 (CHo).

HRMS (ESI+): calc. for CsH1oN* [(M+H)*]: 108.0808, found: 108.0813.

1-Adamantylamine (Amantadine) 3h

@\NHz

"H NMR (400 MHz, CDCls): 8(ppm)=2.04 (s, 3H; adamantyl), 1.68-1.52 (m, 12H; adamantyl),
0.90-1.25 (bs, 2H; NH,); *C{'H} NMR (100 MHz, CDCls): 3(ppm)=47.4 (adamantyl C-N), 46.4
(adamantyl), 36.4 (adamantyl), 29.9 (adamantyl).

HRMS (ESI+): calc. for C1oH1sN* [(M+H)*]: 152.1434, found: 152.1439.

Aniline 3i
PhNH,

TH NMR (400 MHz, CDCls): 8(ppm)=7.22 (dd, 3Jun=8.4 Hz, 3Jun=7.4 Hz, 2H; Ar-H), 6.82 (it,
3Unp=7.4 Hz, *Jup=1.0 Hz, 1H; Ar-H), 6.72 (dd, 3Jun=8.4 Hz, “Ju=1.0 Hz, 2H; Ar-H), 3.62 (bs,
2H; NH,); *C{'H} NMR (100 MHz, CDCls): 5(ppm)=146.4 (Ar-C-N), 129.3 (Ar-C), 118.5 (Ar-C),
115.1 (Ar-C).

HRMS (ESI+): calc. for CeHaN* [(M+H)*]: 94.0651, found: 94.0657.



Aniline-"°N 3§’

Ph'SNH,

"H NMR (600 MHz, CDCl3): &(ppm)=7.19 (dd, 3Jnn=8.4 Hz, 3Jun=7.4 Hz, 2H; Ar-H), 6.79 (i,
3din=7.4 Hz, *Jun=1.0 Hz, 1H; Ar-H), 6.71 (d, 3Jun=7.8 Hz, 2H; Ar-H), 3.56 (bs, 2H; "*NH.);
13C{'H} NMR (100 MHz, CDCls): &(ppm)=146.5 (d, 'Jcn=10.8 Hz, Ar-C-"*N), 129.4 (d, 3Jcn=1.1

Hz, Ar-C), 118.6 (Ar-C), 115.2 (d, 2Jcn=2.7 Hz, Ar-C); N{'H} NMR (60 MHz, CDCl):
O(ppm)=-325.4.

HRMS (ESI+): calc. for CsHs'>N* [(M+H)*]: 95.0622, found: 95.0628.

4-Methoxyaniline (p-anisidine) 3j

NH

H NMR (400 MHz, CDCls): 8(ppm)=6.75 (d, 3Ju=8.8 Hz, 2H; Ar-H), 6.65 (d, 3Ju=8.8 Hz, 2H;
Ar-H), 3.75 (s, 3H; OCHs), 3.32 (bs, 2H; NH,); *C{'H} NMR (100 MHz, CDCls): 5(ppm)=152.9
(Ar-C), 140.0 (Ar-C), 116.5 (Ar-C), 114.9 (Ar-C), 55.8 (OCHa).

2

HRMS (ESI+): calc. for C7H1oNO* [(M+H)*]: 124.0757, found: 124.0762.

3-Methoxyaniline (m-anisidine) 3k

OMe

NH,

H NMR (400 MHz, CDCl3): 8(ppm)=7.08 (t, 3Ju=8.1 Hz, 1H; Ar-H), 6.35 (ddd, 3Jin=8.1 Hz,
4Jun=2.3 Hz, “Jun=0.8 Hz, 1H; Ar-H), 6.31 (ddd, 3Jun=7.9 Hz, “Jun=2.1 Hz, *Jur=0.8 Hz, 1H;
Ar-H), 6.26 (t, “Jup=2.2 Hz, 1H; Ar-H), 3.78 (s, 3H; OCHs), 3.69 (bs, 2H; NH.); 3C{'H} NMR (100
MHz, CDCls): 8(ppm)=160.8 (Ar-C), 147.9 (Ar-C), 130.1 (Ar-C), 107.9 (Ar-C), 103.9 (Ar-C), 101.1
(Ar-C), 55.1 (OCH).

HRMS (ESI+): calc. for C7H1oNO* [(M+H)*]: 124.0757, found: 124.0763.



4-Methylaniline (p-toluidine) 31

.,

H NMR (400 MHz, CDCls): 8(ppm)=7.00 (d, 3Ju+=8.2 Hz, 2H; Ar-H), 6.63 (d, 3Jun=8.2 Hz, 2H;
Ar-H), 3.46 (bs, 2H; NH,), 2.27 (s, 3H; CHs); *C{'H} NMR (100 MHz, CDCls): &(ppm)=143.9
(Ar-C), 129.8 (Ar-C), 127.8 (Ar-C), 115.3 (Ar-C), 20.5 (CHs).

2

HRMS (ESI+): calc. for CsH1oN* [(M+H)*]: 108.0808, found: 108.0812.

3-Methylaniline (m-toluidine) 3m

NH,

H NMR (400 MHz, CDCls): 8(ppm)=7.13 (t, 3Jun=7.6 Hz, 1H; Ar-H), 6.67 (d, 3Ju=7.6 Hz, 1H;
Ar-H), 6.59-6.53 (m, 2H; Ar-H), 3.61 (bs, 2H; NH,), 2.35 (s, 3H; CHa); 3C{'"H} NMR (100 MHz,
CDCls): 8(ppm)=146.4 (Ar-C), 139.1 (Ar-C), 129.2 (Ar-C), 119.4 (Ar-C), 115.9 (Ar-C), 112.2
(Ar-C), 21.4 (CHa).

HRMS (ESI+): calc. for C7H1oN* [(M+H)*]: 108.0808, found: 108.0813.

2-Methylaniline (o-toluidine) 3n

L

H NMR (400 MHz, CDCl): 3(ppm)=7.17-7.11 (m, 2H; Ar-H), 6.82 (t, 3Ju=7.4 Hz, 1H; Ar-H), 6.75
(d, 3Jnp=7.4 Hz, 1H; Ar-H), 3.61 (bs, 2H; NH,), 2.25 (s, 3H; CHs); *C{'H} NMR (100 MHz, CDCls):
5(ppm)=144.6 (Ar-C), 130.4 (Ar-C), 127.0 (Ar-C), 122.3 (Ar-C), 118.6 (Ar-C), 114.9 (Ar-C), 17.3
(CHa).

2

HRMS (ESI+): calc. for C7H1oN* [(M+H)*]: 108.0808, found: 108.0813.



2,4,6-Trimethylaniline (mesitylamine) 30

NH,

H NMR (400 MHz, CDCls): 8(ppm)=6.84 (s, 2H; Ar-H), 3.50 (bs, 2H; NH,), 2.28 (s, 3H; CHs),
2.22 (s, 6H; CHs); C{'H} NMR (100 MHz, CDCls): 5(ppm)=140.2 (Ar-C), 128.9 (Ar-C), 127.2
(Ar-C), 121.9 (Ar-C), 20.4 (CHs), 17.6 (CHa).

HRMS (ESI+): calc. for CoH1sN* [(M+H)*]: 136.1121, found: 136.1125.

4-Aminobiphenyl (4-phenylaniline) 3p

L
NH

'"H NMR (400 MHz, CDCls): d(ppm)=7.55 (d, %Jun=7.8 Hz, 2H; Ar-H), 7.46-7.38 (m, 4H; Ar-H),
7.28 (t, 3Jun=7.4 Hz, 1H; Ar-H), 6.77 (d, 3Jn,n=8.4 Hz, 2H; Ar-H), 3.73 (bs, 2H; NH.); *C{'H} NMR
(100 MHz, CDCls): 8(ppm)=146.0 (Ar-C), 141.3 (Ar-C), 131.7 (Ar-C), 128.8 (Ar-C), 128.1 (Ar-C),
126.5 (Ar-C), 126.4 (Ar-C), 115.5 (Ar-C).

2

HRMS (ESI+): calc. for C1o2H12N* [(M+H)*]: 170.0964, found: 170.0970.

4-Chloroaniline 3q

L
NH

H NMR (400 MHz, CDCls): 8(ppm)=7.10 (d, 3Ju1=8.7 Hz, 2H; Ar-H), 6.60 (d, 3Jun=8.7 Hz, 2H;
Ar-H), 3.61 (bs, 2H; NHz); 1*C{'"H} NMR (100 MHz, CDCls): 5(ppm)=145.1 (Ar-C), 129.2 (Ar-C),
123.2 (Ar-C), 116.3 (Ar-C).

2

HRMS (ESI+): calc. for CeH7CIN* [(M+H)*]: 128.0262, found: 128.0269.



4-Fluoroaniline 3r

L
NH

H NMR (400 MHz, CDCls): 8(ppm)=6.86 (t, 3Jnn=2Jnr=8.7 Hz, 2H; Ar-H), 6.61 (dd, 3Jn=8.7 Hz,
4Jpr=4.5 Hz, 2H; Ar-H), 3.51 (bs, 2H; NH,); *C{'"H} NMR (100 MHz, CDCls): &(ppm)=156.5 (d,
1UcF=235.4 Hz, Ar-C-F), 142.5 (d, *Jor=2.1 Hz, Ar-C), 116.1 (d, 3JcF=7.6 Hz, Ar-C), 115.7 (d,
2JcF=22.4 Hz, Ar-C); "®F{'H} NMR (376 MHz, CDCl): 8(ppm)=-126.87.

2

HRMS (ESI+): calc. for CéH7FN* [(M+H)*]: 112.0557, found: 112.0563.

4-Trifluoromethylaniline 3s

NH

H NMR (400 MHz, CDCls): 8(ppm)=7.40 (d, 3Ju1=8.4 Hz, 2H; Ar-H), 6.69 (d, 3Ju=8.4 Hz, 2H;
Ar-H), 3.94 (bs, 2H; NH,); "3C{'H} NMR (100 MHz, CDCls): &(ppm)=149.5 (Ar-C), 126.8 (q,
3JcF=3.8 Hz, Ar-C), 125.0 (q, "Jer=270.5 Hz, Ar-C), 120.2 (q, 2Jcr=32.5 Hz, Ar-C), 114.3 (Ar-C);
19F{'"H} NMR (376 MHz, CDCls): &(ppm)=-61.20.

2

HRMS (ESI+): calc. for C7H/FsN* [(M+H)*]: 162.0525, found: 162.0531.

3,5-Bis(trifluoromethyl)aniline 3t

CF;

FsC NH,

"H NMR (400 MHz, CDCls): 8(ppm)=7.21 (s, 1H; Ar-H), 7.03 (s, 2H; Ar-H), 4.07 (bs, 2H; NH-);
BC{'H} NMR (100 MHz, CDCls): 8(ppm)=147.5 (Ar-C), 132.7 (q, 2Jcr=32.9 Hz, Ar-C), 123.6 (q,
1JcF=272.3 Hz, Ar-C), 114.3 (m, Ar-C), 111.7 (sept, 3Jc=4.0 Hz, Ar-C); *F{'H} NMR (376 MHz,
CDCls): 8(ppm)=-63.35.

HRMS (ESI+): calc. for CsHeFeN* [(M+H)*]: 230.0399, found: 162.0402.



2-Naphthylamine 3u

O NH,

'H NMR (400 MHz, CDCls): 5(ppm)=7.29 (d, 3Ju1=8.2 Hz, 1H; Ar-H), 7.26 (d, 2Ju+=8.6 Hz, 1H;
Ar-H), 7.19 (d, 3Ju=8.2 Hz, 1H; Ar-H), 6.97 (t, 3Ju=7.5 Hz, 1H; Ar-H), 6.85-6.80 (m, 1H; Ar-H),
6.59-6.56 (m, 1H; Ar-H), 6.54 (dd, 3Jun=8.6 Hz, “Jupy=2.3 Hz, 1H; Ar-H), 3.41 (bs, 2H; NH);
13C{'H} NMR (100 MHz, CDCls): 8(ppm)=144.2 (Ar-C), 135.0 (Ar-C), 129.3 (Ar-C), 128.1 (Ar-C),
127.8 (Ar-C), 126.5 (Ar-C), 125.9 (Ar-C), 122.6 (Ar-C), 118.3 (Ar-C), 108.7 (Ar-C).

HRMS (ESI+): calc. for C1oH1oN* [(M+H)*]: 144.0808, found: 144.0812.

5-Benzofurylamine 3v

[—

@)

NH,

H NMR (600 MHz, CDCls): 8(ppm)=7.48 (d, *Ju=2.1 Hz, 1H; Ar-H), 7.23 (d, %Ju=8.6 Hz, 1H;
Ar-H), 6.81 (d, “Jup=2.3 Hz, 1H; Ar-H), 6.63 (dd, Jn=8.6 Hz, “Ju=2.3 Hz, 1H; Ar-H), 6.57-6.54
(m, 1H; Ar-H), 3.56 (bs, 2H; NHz); *C{'H} NMR (151 MHz, CDCls): 8(ppm)=145.6 (Ar-C), 142.1
(Ar-C), 132.6 (Ar-C), 128.4 (Ar-C), 113.7 (Ar-C), 111.7 (Ar-C), 106.2 (Ar-C), 106.1 (Ar-C).

HRMS (ESI+): calc. for CsHsNO* [(M+H)*]: 134.0600, found: 134.0607.



3-Amino-9-phenylcarbazole 3w

Ph

T
(O

'"H NMR (600 MHz, CDCls): d(ppm)=8.04 (d, 3Jun=7.7 Hz, 1H; Ar-H), 7.60-7.54 (m, 4H; Ar-H),
7.46 (d, *Jup=2.1 Hz, 1H; Ar-H), 7.43 (t, 3Ju+=7.1 Hz, 1H; Ar-H), 7.41-7.35 (m, 2H; Ar-H), 7.25 (d,
3Jnn=8.0 Hz, 1H; Ar-H), 7.22 (t, *Jun=7.3 Hz, 1H; Ar-H), 6.85 (dd, 3Js=8.6 Hz, *Jun=2.3 Hz, 1H;
Ar-H), 3.67 (bs, 2H; NH-); *C{'H} NMR (151 MHz, CDCls): &(ppm)=141.3 (Ar-C), 140.0 (Ar-C),
138.3 (Ar-C), 135.5 (Ar-C), 129.9 (Ar-C), 127.1 (Ar-C), 127.0 (Ar-C), 125.9 (Ar-C), 124.4 (Ar-C),
123.2 (Ar-C), 120.4 (Ar-C), 119.4 (Ar-C), 115.8 (Ar-C), 110.6 (Ar-C), 109.8 (Ar-C), 106.0 (Ar-C).

HRMS (ESI+): calc. for C1gH1sN2* [(M+H)*]: 259.1230, found: 259.1236.

Phenylalanine ethyl ester 3x

O

Ph/\Hko/\

NH,

H NMR (600 MHz, CDCls): 8(ppm)=7.30 (t, 3Jun=7.4 Hz, 2H; Ar-H), 7.23 (t, 3Jun=7.4 Hz, 1H;
Ar-H), 7.19 (d, 3Jup=7.4 Hz, 2H; Ar-H), 4.16 (q, 3Jup=7.1 Hz, 2H; O-CH>), 3.71 (dd, 3Jun=7.3 Hz,
3Jnp=5.8 Hz, 1H; N-CH), 3.08 (dd, 3Jn=13.5 Hz, 3Jup=5.3 Hz, 1H; Ph-CH,), 2.86 (dd, 3Jur=13.5
Hz, 3Ju=7.9 Hz, 1H; Ph-CHy), 1.44 (bs, 2H; NH>), 1.24 (t, *Jun=7.1 Hz, 3H; CHs); *C{'H} NMR
(151 MHz, CDCls): 8(ppm)=175.2 (C=0), 137.4 (Ar-C), 129.4 (Ar-C), 128.6 (Ar-C), 126.9 (Ar-C),
61.0 (O-CHy), 56.0 (N-CH), 41.3 (Ph-CHy), 14.3 (CHs).

HRMS (ESI+): calc. for C11H16NO2" [(M+H)*]: 194.1176, found: 194.1181.



Preparation of recyclable NHN 5:

.. Br
NN SNPNT O Ph
BnBr
O™ @
1a 5

Scheme S3. Preparation of NHN 5.

In a round-bottom flask, triazine 1a (0.9161 g, 5 mmol) was dissolved in THF (10 ml) and then
benzyl bromide (2.97 ml, 25 mmol) was added. A reflux condenser was installed and then the
mixture was stirred at 60°C for 16 hours. The solvent was evaporated, and the product was
isolated using column chromatography (DCM:MeOH — 9:1, 1.4878g, 4.2mmol, 84% vyield).

1N-Methyl-3N-benzyl-naphthotriazinium bromide 5

.. Br
SNASNT PR

H NMR (600 MHz, CDsOD): 8(ppm)=7.69-7.64 (m, 3H, Ar-H), 7.62 (d, Jux=8.5 Hz, 1H; Ar-H),
7.55 (t, 3Jup=8.1 Hz, 1H; Ar-H), 7.49-7.45 (m, 2H; Ar-H), 7.44-7.39 (m, 2H; Ar-H), 7.16 (d,
3Un=7.7 Hz, 1H; Ar-H), 7.04 (d, 3Jun=7.7 Hz, 1H; Ar-H), 5.56 (s, 2H; CHa), 4.02 (s, 3H; CHa);
13C{'H} NMR (151 MHz, CD;0D): 8(ppm)=135.4 (Ar-C), 132.5 (Ar-C), 132.2 (Ar-C), 131.5 (Ar-C),
130.5 (Ar-C), 130.4 (Ar-C), 130.1 (Ar-C), 129.9 (Ar-C), 129.3 (Ar-C), 127.8 (Ar-C), 127.3 (Ar-C),
124.1 (Ar-C), 109.8 (Ar-C), 109.6 (Ar-C), 61.4 (CHy), 45.1 (CHs).

HRMS (APCI): calc. for C1gH16N3* [M*]: 274.1339, found: 274.1317.



Preparation of triazane 6:

.. Br Ph
N, N
SNASNT>ph _ NN Ph
PhLi  _
1D = 0
5 6

Scheme S4. Preparation of triazane 6.

Triazane 6 was prepared using the general procedure for the preparation of triazanes, using NHN

5 as the starting material instead of NHN 1.

1N-Methyl-2N-phenyl-3N-benzyl-naphthotriazane 6

Fl’h

/N\
NN P

'"H NMR (600 MHz, CDCls): d(ppm)=7.52 (d, 3Jun=7.3 Hz, 2H; Ar-H), 7.37-7.32 (m, 4H; Ar-H),
7.30-7.27 (m, 2H; Ar-H), 7.20 (d, %Ju+=8.3 Hz, 1H; Ar-H), 7.05-7.02 (m, 2H; Ar-H), 6.98 (d,
3Jnn=8.2 Hz, 2H; Ar-H), 6.88 (dd, 3Jnn=7.3 Hz, *Jun=0.8 Hz, 1H; Ar-H), 6.74 (t, 3Jun=7.2 Hz, 1H;
Ar-H), 6.65 (d, 3Jun=7.4 Hz, 1H; Ar-H), 4.65 (d, 3Jun=14.1 Hz, 1H; CH>), 4.36 (d, 3Jun=14.1 Hz,
1H; CH>), 3.40 (s, 3H; CHs); "*C{'H} NMR (151 MHz, CDCls): 8(ppm)=150.9 (Ar-C), 141.5 (Ar-C),
140.8 (Ar-C), 138.5 (Ar-C), 134.6 (Ar-C), 129.2 (Ar-C), 128.7 (Ar-C), 128.5 (Ar-C), 127.5 (Ar-C),
126.9 (Ar-C), 126.7 (Ar-C), 122.0 (Ar-C), 121.9 (Ar-C), 118.1 (Ar-C), 117.4 (Ar-C), 116.9 (Ar-C),
113.0 (Ar-C), 105.3 (Ar-C), 60.8 (CH2), 41.3 (CHs).

HRMS (APCI): calc. for CasHzoN5* [(M+H)*]: 352.1808, found: 352.1789.



Hydrogenolysis of triazane 6 to generate aniline 3i and N-methyl-1,8-diaminonaphthalene 7:

~N
NN P 1 bar Paic tomote NP NH2

MeOH, 50°C, 2h * Ph=NH,
OO PhMe OO 31 84%

6 7,79%

Scheme S5. Hydrogenolysis of triazane 6.

This reaction was performed according to the general procedure for the hydrogenolysis of
triazanes, with a few differences: MeOH was used as the solvent (instead of DCM), and the

reaction was stirred at 50°C (instead of 40°C) for 2h.

N-methyl-1,8-diaminonaphthalene 7

SNH  NH,

H NMR (600 MHz, CDCls): 8(ppm)=7.29-7.24 (m, 2H, Ar-H), 7.19-7.13 (m, 2H; Ar-H), 6.62 (d,
3Unp=7.3 Hz, 1H; Ar-H), 6.51 (d, 3Jup=7.6 Hz, 1H; Ar-H), 4.96 (m, 3H; NH+NH,), 2.88 (s, 3H;
CHa); 3C{'H} NMR (151 MHz, CDCls): 5(ppm)=147.8 (Ar-C), 143.8 (Ar-C), 136.9 (Ar-C), 126.8
(Ar-C), 126.0 (Ar-C), 120.7 (Ar-C), 118.2 (Ar-C), 117.2 (Ar-C), 112.9 (Ar-C), 105.2 (Ar-C), 31.7
(CHa).

HRMS (APCI): calc. for C11H13N2" [(M+H)*]: 173.1073, found: 173.1089.



Preparation (recycling) of triazine 1a from N-methyl-1,8-diaminonaphthalene 7:

N,
NH  NH, SNTUSN
NaNO,
selve
7 1a

Scheme S6. Preparation of triazine 1a.

A round bottom flask was loaded with compound 7 (0.02 g, 0.116 mmol) and then water (3 ml)
and acetic acid (3 ml) were added. The mixture was cooled to 0°C while stirring, and then a
solution of NaNO- (0.01 g, 0.145 mmol) in water (1 ml) was added dropwise. The solution was
stirred for 3h while allowing it to reach room temperature. The solution was carefully quenched
with saturated aqueous NaHCOs; solution (10 ml) and the product was extracted with DCM
(20 ml x 3). The solvent was evaporated and the product was purified by column chromatography
(Hexane:EtOAc=4:1; 0.0196 g, 0.107 mmol, 92% yield).

1N-methylnaphthotriazine 1a

H NMR (600 MHz, CDCl3): 8(ppm)=7.35-7.29 (m, 2H, Ar-H), 7.17 (dd, 3Ju+=8.5 Hz, 3Jun=7.5 Hz,
1H; Ar-H), 7.12 (dd, 3Ju=6.8 Hz, “Jup=1.4 Hz, 1H; Ar-H), 7.10 (d, *Ju=8.5 Hz, 1H; Ar-H), 5.99
(d, 3Jun=7.5 Hz, 1H; Ar-H), 3.56 (s, 3H; CHa); *C{'H} NMR (151 MHz, CDCls): 5(ppm)=138.8
(Ar-C), 134.3 (Ar-C), 133.9 (Ar-C), 129.2 (Ar-C), 128.6 (Ar-C), 124.1 (Ar-C), 119.6 (Ar-C), 118.9
(Ar-C), 115.9 (Ar-C), 98.0 (Ar-C), 39.4 (CHs).

HRMS (APCI): calc. for C11H1oNs* [(M+H)*]: 184.0869, found: 184.0846.



3. NMR spectra

1N,2N,3N-Trimethylnaphthotriazane 2a — '"H NMR (600 MHz, CD,Cl):
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3C{'"H} NMR (151 MHz, CD.Cl>):
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1N,3N-Dimethyl-2N-butylnaphthotr
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13C{'H} NMR (151 MHz, CD.Cl)
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1N,3N-Dimethyl-2N-benzylnaphthotriazane 2¢c — '"H NMR (600 MHz, CD,Cl.):
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BC{'H} NMR (151 MHz, CD:Cl):
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1N,3N-Dimethyl-2N-isop
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ropylnaphthotriazane 2d — '"H NMR (600 MHz, CD,Cl.):
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13C{'"H} NMR (151 MHz, CDCl,):
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1N,3N-Dimethyl-2N-sec-butylnaphthotriazane 2e — 'TH NMR (600 MHz, CDCl5):
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3C{'"H} NMR (151 MHz, CDCls):
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1N,3N-Dimethyl-2N-cyclopentylnaphthotriazane 2f — '"H NMR (600 MHz, CD.Cl.):
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13C{'H} NMR (151 MHz, CDCl,):
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1N,3N-Dimethyl-2N-tert-butylnaphthotriazane 2g — '"H NMR (600 MHz, CD,Cl.):
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13C{'"H} NMR (151 MHz, CD.Cly):
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1N,3N-Dimethyl-2N-adamantylnaphthotriazane 2h — "H NMR (600 MHz, CD,Cl,):
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13C{'"H} NMR (151 MHz, CD.Cly):
Current Data Parameters o - ™ 0 o~
NAME Kuldeep600_2 ™ S B ] o pu e T o
EXPNO 389 -« - o~ © © >0 et )
PROCNO 1 < ™ o~ — (=} 'l ™ © O~ o 0
— — o — — 0 o LM AN
F2 - Acquisition Parameters | | | \/ | ‘ | | \ ’ \ !
Date_ 20220330
Time 17.11 h
INSTRUM spect
PROBHD Z847801_0084 (
PULPROG zgig
TD 189390
SOLVENT cD2cl2
NS 16
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
aQ 2.4999480 sec ®
RG 2050
DW 13.200 usec ~ /N\ -~
DE 6.50 usec N N
TE 295.8 K
DL 4.00000000 sec
D1l 0.03000000 sec
TDO 1
SFOL 151.0250289 MHz
NUCL
Pl 8.50 usec
PLW1 57.84899%02 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLH2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
sI 524288
SF 151.0083543 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.40

T T T T T

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



Current Data Parameters

1N,3N-Dimethyl-2N-phenylnaphthotriazane 2i — '"H NMR (600 MHz, CDCl,):
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SF 600.5500232 MHz
WDW EM
SSB ]
LB 0 Hz
GB ]
PC 1.00
VJM‘* \ L
T T T T T T T T T
10 9 8 7 6 5 4 1 0 ppm
OO (=}
o|8|ele S
NNt m ©

13C{'H} NMR (151 MHz, CD,Cl):

Current Data Parameters

NAME Kuldeep600_2
EXPNC 204
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210812
Time 17.11 h
INSTRUM spect
PROBHD 7Z847801_0084 (
PULPROG zgig

TD 189390
SOLVENT CDh2C12

NS 32

Ds 2

SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050

DW 13.200 usec
DE 6.50 usec
TE 295.8 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 151.0250289 MHz
NUCL 13C

Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
SI 524288

SF 151.0083593 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC

—151.43
—141.84
—134.85

117.61

_~129.01

—
—
—~
™~
—

—120.02

X

116.73
—109.44

_—122.35

—53.84

—43.51

T T T T T
200 190 180 170 160

T T T T T T T T
150 140 130 120 110 100 90 80

T T T T T

4 30 20 10 0 ppm



—

5.32

3.42
3.42

<

Current Data Parameters

NAME Kuldeep600_2
EXPNO 205
PROCNO 1

F2 - Acquisition Parameters

Date_ 20210812
Ph Time 17.24 h
°® , INSTRUM spect
15 PROBHD 2847801_0084 (
N, S N s PULPROG zg
N N ™ 299998
SOLVENT CDh2Cl1l2
NS 8
Ds 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
AQ 9.9999332 sec
RG 90.5
DW 33.333 usec
DE 6.50 usec
TE 295.6 K
D1 20.00000000 sec
D0 1
SFOL 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500233 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
‘ PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 () ppm
= é‘ﬁrm <
olo|g|a S
ool ©
3C{'"H} NMR (151 MHz, CD.Cl>):
Current Data Parameters ;f‘ g g g g g g g 3 g g : g <« ~ o
NAME Kuldeep600_2 .. [ © 0
EXPNO 206 — o IO~ NOSSO Yo . .
1 00 S ONNNN A A A A O ™ ™0 oM
PROCNO 1 — e e e e e R [fs] = <
F2 - Acquisition Parameters \/ | \\\\:\\\§\\{;4¢/?/) | \/
Date 20210812
Time 17.33 h e /Ph
INSTRUM spect 15
PROBHD  7847801_0084 ( /N\ e
PULPROG zgig N N
TD 189390
SOLVENT Ch2C12
NS 32
Ds 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 295.9 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 151.0250289 MHz
NUCL 13¢C
Pl 8.50 usec
PLWL 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083561 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB o]
PC 1.40
! wim | ’ 1 |
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



15N{'H} NMR (60 MHz, CDCl,):

Current Data Parameters =

NAME Idan600_2 ©

EXPNO 82 Ph .

PROCNO 1 ey 3
N

F2 - Acquisition Parameters ~N 1§N ~ e |

Date_ 20210207 N N

Time 18.48 h

INSTRUM spect

PROBHD  27847801_0084 (

PULPROG zgig

™ 65536

SOLVENT cp2cl2

NS 257

DS 0

FIDRES 0.743123 Hz

a0 1.3456725 sec

RG 16

DW 20.533 ussc

DE 6.50 ussc

TE 295.0 K

D1 1.00000000 sec

D1l 0.03000000 sec

DO 1

SFOL 60.8684163 MHz

NUC1l 158

Pl 12.70 usec

PLWL 123.96130371 W

SFO2 600.5543840 MHz

NUC2 1H

CPDPRG[2 waltzéd

PCPD2 100.00

PLW2 13.17405033

PLWL2 0.29493019

F2 - Processing parameters

s1 262144

SF 60.8763617 MHz

WOW EM

SS8B o]

LB 0 Hz

GB 0

pC 1.00

50 0 -50 -100 -150 -200 -250 -300 ppm



1N,3N-Dimethyl-2N-(4-methoxyphenyl)naphthotriazane 2j — "H NMR (600 MHz, CD,Cl.):
Qiiﬁﬁ@ﬁﬁ?giiﬁ‘ﬁ@@ g 83 Current Data Parameters
. . . . NAME Kuldeep600_2
S0 00000 0O [Te] [aa i osl EXPNO 273
‘\N/ //%ﬂ/’ ‘ | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220203
Tine 14.03 h
OMe INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zg
TD 299998
SOLVENT cD2Cl2
NS 5
DS 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
. AQ 9.9999332 sec
RG 71.8
\N/N\N/ DW 33.333 usec
DE 6.50 usec
TE 295.1 K
D1 20.00000000 sec
DO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500233 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
) ,L_J \J\ ’%@MM
T T T T T T T T T T T
10 9 8 7 6 5 3 2 1 0 ppm
© éro\ro 0 o)~
S|=(S|5|o Slo
oo ™o
13C{'H} NMR (151 MHz, CD.Cly):
e o0 N N O O~ 0o
™ O~ o~ — OO AN - < Sl
. .. . Lo e ©w © ™
n = < ~ Y 0O Oy . .
n = = o™ N A O 0 ™M oy
Current Data Parameters — oA e o0 =
NAME Kuldeep600_2 ‘ \ I | | \\ // / \/ ‘
EXPNO 274
PROCNO 1
F2 - Acquisition Parameters OMe
Date_ 20220203
Time 14.09 h
INSTRUM spect
PROBHD  Z847801_0084 ¢
PULPROG zgig
TD 189390
SOLVENT cp2cl2
NS 16
Ds 2 Pq
SWH 37878.789 Hz
FIDRES 0.400008 Hz \N/ “n
20 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 295.3 K
D1 4.00000000 sec
D11l 0.03000000 sec
TDO 1
SFOL 151.0250289 MHz
NUC1 13¢
Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
sI 524288
SF 151.0083578 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
n i ’
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(3-methoxyphenyl)naphthotriazane 2k — '"H NMR (600 MHz, CD.Cl,):

OO NSEEYWOAO0OOANNOEOWWOPITTNONONNYOWOW ST N0 O Current Data Parameters
MOOOANANOOONTETEEEOOOLOOVOOLOOOMNMM®MHM®M®MN MO NAME Kuldeep600_2
P R R T B P P R v EXPNO 259

;H-&-&n\\\wﬁwfy / PROCNO 1

F2 - Acquisition Parameters

Date_ 20211229
Meo Time 15.02 h
INSTRUM spect
PROBHD z847801_0084 (
PULPROG zg
TD 299998
SOLVENT CD2Cl2
NS 6
Ds 0
SWH 15000.000 Hz
.}q FIDRES 0.100001 Hz
AQ 9.9999332 sec
~ N [ N -~ RG 287
DW 33.333 usec
DE 6.50 usec
TE 295.1 K
D1 20.00000000 sec
TDO 1
SFOl1 600.5530028 MHz
NUC1
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
SI 262144
SF 600.5500232 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
I L \MJJ L L
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm

13C{'H} NMR (151 MHz, CD,Cl):

Current Data Parameters

el
s & © @ ol %S98 N o NAME Kuldeep600_2
IS 4w on OWwo o™ = @ ) EXPNO 260
o fe} - ™M NN N O OO n oM o™ PROCNO 1
— — — — L e B B B B | [Tolnte) <
F2 - Bcquisition Parameters
I N R N RN VA =S
Time 15.19 h
INSTRUM spect
Meo PROBHD  2847801_0084 (
PULPROG zgig
™ 189390
SOLVENT cp2cl2
NS 128
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
RO 2.4999480 sec
. RG 2050
¢ N DW 13.200 usec
\ - ~ / DE 6.50 usec
N N TE 295.4 ¥
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 151.0250289 MHz
NUC1
Pl §.50 usec
PLWl 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 13.17399979 w
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083548 MHz
WDW EM
sSB 0
1B 0.30 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(4-tolyl)naphthotriazane 21 — '"H NMR (600 MHz, CDCl,):

COOTITANOAT OO o o ~ Current Data Parameters
MOONNNNNNNNN D@ 0 = ! NAME Kuldeep600_2
N e el e RV VI JV- BV RV Ve BTl ™ ™~ EXPNO 247
)/ =" | \ | o ’
F2 - Acquisition Parameters
Date_ 20211216
Time 13.44 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG z9
D 299998
SOLVENT CDh2C12
NS 6
Ds (8]
SWH 15000.000 Hz
.'N FIDRES 0.100001 Hz
AQ 9.9999332 sec
\N/ \N/ RG 80.6
DW 33.333 usec
DE 6.50 usec
TE 296.1 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
P1 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500231 MHz
WDW EM
SSB o]
LB 0 Hz
GB o]
PC 1.00
|
U u ] s o —
T T T T T T T T T
10 9 8 7 6 3 2 1 0 ppm
(= ﬁlﬂ « -
Slo|o|o|e S )
N|N|N| NN © @
13C{'"H} NMR (151 MHz, CDCl,):
Current Data Parameters [Te] O oo MmHO A O
NAME Kuldeep600_2 Q. ® maudawe o 3 o by
EXPNO 248 © A0 O . . .
PRocIO 1 S oD onNNooo g g9 g
F2 - Acquisition Parameters | | \ \ // \\/ l ‘ |
Date_ 20211216
Time 13.50 h
INSTRUM spect
PRCBHD 7Z847801_0084 (
PULPROG zgig
TD 189390
SOLVENT CD2C12
NS 16
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
20 2.4999480 sec ~ /N\ -~
RG 2050 N N
DW 13.200 usec
DE 6.50 usec
TE 296.2 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 151.0250289 MHz
NUC1 13C
Pl 8.50 usec
PLW1 57.84899902 W
SFC2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083586 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(3-tolyl)naphthotriazane 2m — "H NMR (600 MHz, CDCl,):

OO N OO N ™~ON o < Current Data Parameters
MOMMNNSS SN RR®RR DY < ~ NAME Kuldeep600_2
M=~ 0 00 WLWYWWYY VLI ™ ~ EXPNO 244
s | | e 1

F2 - Acquisition Parameters
Date_ 20211214

Time 17.21 h

INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zg
TD 299998
SOLVENT CD2C12
NS 8
Ds 0

SWH 15000.000 Hz

o® FIDRES 0.100001 Hz

3
~ N - a0 9.9999332 sec

RG 71.8

- ~
N N DW 33.333 usec

DE 6.50 usec
TE 296.2 K
D1 20.00000000 sec
TDO 1

SFOL 600.5530028 MHz
NUCL 1H

Pl 15.50 usec
PLW1 13.17405033 W

F2 — Processing parameters
ST 262144
SF 600.5500232 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
pPC 1.00
_MJJ U
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 () ppm
©[m (W0 O\‘F wjo 0 (5]
IR S S
N[N |v=[r=]|—=[N| = © o
13C{'"H} NMR (151 MHz, CDCl,):
Current Data Parameters ™ HOM> A NMW T A A
NAME Kuldeep600_2 = NSO ®O AN 0O 3 o =
EXPNO 245 — — OO~ MO0 SOy . .
PRoCNO O A L R Sh S b he e = g9 S
F2 - Acquisition Parameters | \ \ \ \\ \\//// ‘ |
Date_ 20211214
Time 17.28 h
INSTRUM spect
PROBHD 7Z847801_0084 (
PULPROG zgig
TD 189390
SOLVENT CDh2Cl12
NS 16
Ds 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz o
AQ 2.4999480 sec
RG 2050 ~ /N N
DW 13.200 usec N N
DE 6.50 usec
TE 296.4 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFCL 151.0250289 MHz
NUCL 13¢C
Pl 8.50 usec
PLW1 57.84899902 W
SFC2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
SI 524288
SF 151.0083583 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



OO OO IO OONFSTFTONNADOO OO WX @ wn
MMM 0000w ~ [Io] Current Data Parameters
A VR V- V- I T V- V-AR V-V V VSN V-SR PR V-S - ~ NAME Kuldeep600_2
EXPNO 249
‘*EEEW\WW% | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20211216
Time 13.59 h
INSTRUM spect
PROBHD z847801_0084 (
PULPROG zg
TD 299998
SOLVENT ch2cl2
. NS 5
° Ds 0
~N /N s .~ SWH 15000.000 Hz
N N FIDRES 0.100001 Hz
AQ 9.9999332 sec
RG 64
DW 33.333 usec
DE 6.50 usec
TE 296.0 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUCL 1H
Pl 15.50 usec
PLW 13.17405033 W
F2 - Processing parameters
SI 262144
SF 600.5500232 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
‘A Lol
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
Fﬁéﬁé oﬁﬁ N (e
EIEIEIETRIE S S
N[N ||| © ©
13C{'"H} NMR (151 MHz, CDCl,):
Current Data Parameters H A MWW O SN~ mNnm
NAME Kuldeep600_2 KANeSTOREnaN ; g P
EXPNO 250 W AN N MO O © . . .
PROCNO 1 R g g A S a
F2 - Acquisition Parameters \ \ \\‘\ \'/ /// / ‘ |
Date_ 20211216
Time 14.07 h
INSTRUM spect
PROBHD 7847801_0084 ¢
PULPROG zgig
TD 189390
SOLVENT CD2C12
NS 16
DS 2 .}q
SWH 37878.789 Hz
FIDRES 0.400008 Hz \N/ \N/
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 296.1 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFCL1 151.0250289 MHz
NUCL 13¢C
Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083594 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

T
200

190

T
180 170

T
160

T T T T
140 130 120 110

T T T T T T T T T
150 100 90 80 70 60 50 40 30



1N,3N-Dimethyl-2N-mesitylnaphthotriazane 20 — 'TH NMR (600 MHz, CDCl,):

Q0O = = O WD) = [~ OO N 0 o Current Data Parameters
R St “ A e NAME Kuldeep600_2
W \l% | | \ ’ PROCNO 1
F2 - Acquisition Parameters
Date_ 20220207
Time 12.47 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zg
TD 299998
SOLVENT CDh2C12
NS 8
DS 0
. SWH 15000.000 Hz
M FIDRES 0.100001 Hz
~N /N\ ~ 20 9.9999332 sec
N N RG 14.2
DW 33.333 usec
DE 6.50 usec
TE 295.5 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLWL 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500231 MHz
WDW no
SSB 0
LB 0 Hz
GB 9]
PC 1.00
A “ Il v s
T T T T T T T T T
10 9 8 7 6 4 2 1 0 ppm
o N® o <N
= |o® S Slg
<+ N~ © o™
13C{'"H} NMR (151 MHz, CDCl,):
Current Data Parameters D MM O 0O N
NAME Kuldeep600_2 REgENTO w0 9 > o 22
EXPNO 278 MM MNHA> OO © . . .
PROCNO 1 IIS8008 g 2 A NS
F2 - Acquisition Parameters \/ \\ /// ‘ ’ | | | \/
Date_ 20220207
Time 12.53 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zgig
TD 189390
SOLVENT Ch2Cl2
NS 18
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz .N
AQ 2.4999480 sec
RG 2050 \N/ \N/
DW 13.200 usec
DE 6.50 usec
TE 295.6 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 151.0250289 MHz
NUC1 13C
Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
SI 524288
SF 151.0083613 MHz
WDW no
SSB ]
LB 0 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(4

biphenyl)naphthotriazane 2p — '"H NMR (600 MHz, CDCl5):

AN TOONNDNO T NN S O [Te) Current Data Parameters
TEOMOMOIOONNNNNNA A ©© = NAME Kuldeep600_2
[ e e i e il el el o ol ol o o Ve V] ™ EXPNO 340
T\ —— | FrocRe '
F2 - Acquisition Parameters
Date_ 20220309
Time 14.58 h
Ph INSTRUM spect
PROBHD 2847801_0084 |
PULPROG zg
TD 299998
SOLVENT CDC13
NS 8
DS 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
o AQ 9.9999332 sec
RG 161
~ /N\ ~ DW 33.333 usec
N N DE 6.50 usec
TE 296.1 K
D1 20.00000000 sec
TDO 1
SFOl1 600.5530028 MHz
NUCL 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
SI 262144
SF 600.5500151 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
) ‘
A V‘ e [ — /Lﬁdg
T T T T T T T T T
10 9 8 7 6 5 1 0 ppm
SIARIGIRRS S
N|jO[N|—=|N|N ©
13C{'"H} NMR (151 MHz, CDCls):
Current Data Parameters NNO=I—ONMOMmOO o
NAME Kuldeep600_2 weeanneaesanea it a
EXPNO 341 O =T OO0 OO0 . .
PROCNO 1 DTN ONNNNNN A A O ~ ™
A A A A A A A A ~ <t
F2 - Acquisition Parameters \ l\\\\\,/////
Date_ 20220309
Time 18.55 h
INSTRUM spect
PROBHD Z847801_0084 ( Ph
PULPROG zgi
TD 189390
SOLVENT CDC13
NS 192
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050 .
DW 13.200 usec N
DE 6.50 usec N - NS 7
TE 296.8 K N N
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 151.0250289 MHz
NUCL 13¢
Pl 8.50 usec
PLWL 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083953 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
|
" ‘ ! ! 1 L { | ‘ | i )
i " 1
‘ !
T T T T T T T T T T T T T T T T T T T T T 1j
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(4-chlorophenyl)naphthotriazane 2q — '"H NMR (600 MHz, CD,Cly):

;Qigggggggggggg;;s g Current Data Parameters
. NAME Kuldeep600_2
[ e O i i il ol Sl S =R R R To) ™ EXPNO 261
N« / | ‘ PROCNO 1
F2 - Acquisition Parameters
Date_ 20220126
Time 18.37 h
INSTRUM spect
Cl PROBHD z847801_0084 (
PULPROG zg
TD 299998
SOLVENT cbh2cl2
NS 4
DS 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
. AQ 9.9999332 sec
¢ N RG 114
N - Ny ™ DW 33.333 usec
N N DE 6.50 usec
TE 295.2 K
D1 20.00000000 sec
TDO 1
SFOl 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
SI 262144
SF 600.5500232 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
’tg l A =
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
4 éréro .
o|ol5|S )
N[N N ©
13C{'H} NMR (151 MHz, CD,Cl,):
Current Data Parameters ~ - HOoONOOM™< O
NAME Kuldeep600_2 [aN] 0 Wm0 W S o~
EXPNO 262 N © o
PROCNO 1 [Ia} ;O N NNNAA O o [}
— o [t} <t
F2 — Acquisition Parameters l | \ \v \// | | |
Date_ 20220126 Cl
Time 18.45 h
INSTRUM spect
PROBHD Z847801_0084 (
PULPROG zgig
D 189390
SOLVENT CD2C12
NS 16
Ds 2
SWH 37878.789 Hz o
FIDRES 0.400008 Hz \ /N\ /
1:Xo] 2.4999480 sec N N
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 295.3 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 151.0250289 MHz
NUCL 13cC
Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
SI 524288
SF 151.0083589 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



yl)naphthotriazane 2r — '"H NMR (600 MHz, CDCls):

N OOWOWIN N ONO ™0 ™ o Current Data Parameters
MM OANNNN OO OO0 ™ NAME, Kuldeep600_2
e e e R R CRCRCRCR R RG] ™ EXPNO 284
MM | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220207
F Time 13.36 h
INSTRUM spect
PROBHD 78478010084 (
PULPROG zg
TD 299998
SOLVENT CDC13
NS 8
DS 0]
SWH 15000.000 Hz
P FIDRES 0.100001 Hz
~ /N\ - 20 9.9999332 sec
N N RG 18
DW 33.333 usec
DE 6.50 usec
TE 295.4 K
D1 20.00000000 sec
TDO 1
SFOL 600.5530028 MHz
NUCL1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500569 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
‘M_J.L,. . S -
T T T T T T T T T T T T
10 9 8 7 6 5 3 2 1 0 ppm
bdExlb-db= [=]
o|o|o|o S
N|N|N| < ©
13C{'"H} NMR (151 MHz, CDCl):
— o~ O H O W OO Current Data Parameters
0 o o C\j o O. l\' @ <". ”} j‘ (\] o = NAME Kuldeep600_2
o = GO T OO ®® O o - = EXPNO 285
0 0 ST N NN A A A A O ~ ™ PROCNO 1
— o L B B B B B B B B | ~ =
\/ \/ | | \\N /// F2 - Acquisition Parameters
Date_ 20220207
Time 13.40 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zgig
F ™ 189390
SOLVENT CcDC13
NS 16
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
ot TE 295.7 K
~ N - D1 4.00000000 sec
s ~ D11 0.03000000 sec
N N 0 1
SFOL 151.0250289 MHz
NUCL 13cC
Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0084120 MHz
WDW no
5SB 0
LB 0 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm



1N,3N-Dimethyl-2N-(4-(trifluoromethyl)phenyl)naphthotriazane 2s — '"H NMR (600 MHz, CDCls):

g (‘:‘) 2 g Z g : a : S [03 [‘E I‘: <Or Current Data Parameters
C e e e e e e e . NAME Kuldeep600_2
[ N e R CRCRCRE) ™ EXPNO 282
MM | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220207
CF3 Time 13.20 h
INSTRUM spect
PROBHD 7Z847801_0084 (
PULPROG zg
TD 149998
SOLVENT CDC13
NS 8
DS 0
. SWH 15000.000 Hz
'N FIDRES 0.200003 Hz
Np - N~y 20 4.9999332 sec
N~ °N a8 2
DW 33.333 usec
DE 6.50 usec
TE 295.4 K
D1 10.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500485 MHz
WDW no
SSB Q
LB 0 Hz
GB 0
PC 1.00
1N
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
©(w] ) o
Sla|olo S
TIN|N|| N ©
13C{'H} NMR (151 MHz, CDCl,):
VOV MOS TN FNT DO O Current Data Parameters
eeaNveaTdaaTaan YT aNTy 3 2 NAME Kuldeep600_2
T HATOOWOOONDTFNONMNMNO 00O . . EXPNO 283
OOSFTONNNNNNNNNNNNA O ~ ) PROCNO 1
A A A A A A A A A A A o A ~ <
\ \‘\‘N’%/n/'/ F2 - Acquisition Parameters
Date_ 20220207
Time 13.25 h
INSTRUM spect
PROBHD Z847801_0084 (
PULPROG zgig
TD 189390
SOLVENT CcDC13
NS 17
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 295.8 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 151.0250289 MHz
NUC1
Pl 8.50 usec
PLWL 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0084001 MHz
WDW no
SSB 0
LB 0 Hz
GB o
PC 1.40
" T f 4 "
I ’ "
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(3,5-bis(trifluoromethyl)phenyl)naphthotriazane 2t — "H NMR (600 MHz, CD,Cl.):

0~ OO~ [0 W W WIN W0 I [ Current Data Parameters
ST am 00909 ” = NAME Kuldeep600_2
L e e L R G ] I} ™ EXPNO 279
=S\ | | PROCHO 1

F2 - Acquisition Parameters

Date_ 20220207

F3C Time 13.04 h

INSTRUM spect
PROBHD 7Z847801_0084 (
PULPROG zg
TD 299998
CF3 SOLVENT cD2cl2
NS 8
Ds 0
o SWH 15000.000 Hz

A FIDRES 0.100001 Hz
N\ / AQ 9.9999332 sec

N/ N RG 40.3

DW 33.333 usec
DE 6.50 usec
TE 295.4 K

D1 20.00000000 sec
TDO 1

SFO1 600.5530028 MHz
NUC1 1H

Pl 15.50 usec
PLW1 13.17405033 W

F2 - Processing parameters
SI 262144

SF 600.5500231 MHz
WDW no

SSB 0

LB 0 Hz
GB 0

PC 1.00

_J \ |
T T T T T T T T T T T
10 9 8 6 5 a 3 2 1 0 ppm

1.96 =
5.02
2.00 = N
6.04

BC{'H} NMR (151 MHz, CD.Cly):

O A=A~ WOWFTANNOONNHDMMES WO <O —OAN Current Data Parameters
NmqusaqaYegaaaaaayYn I 0Q NAME Kuldeep600_2
N A NNNNSO ST A A0 W0 W0 o . EXPNO 280
ODSMMNOMONNNN NN A A A A A A A A A ) < PROCNO 1
A A A A A A A A A A A A A A A A A A A A wn =
\A'\&(L\\h\v W ‘ ’ F2 - Acquisition Parameters
Date_ 20220207
Time 13.09 h
INSTRUM spect
PROBHD  7847801_0084 (
PULPROG zgig
F C TD 189390
3 SOLVENT cp2¢l2
NS 16
DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
CF3 X} 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
o TE 295.8 K
D1 4.00000000 sec
~ /N\ -~ D1l 0.03000000 sec
N N 00 1
SFO1L 151.0250289 MHz
NUCl
Pl 8.50 usec
PLWL 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083493 MHz
WDW no
S5B 0
1B 0 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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naphthotriazane 2u — '"H NMR (600 MHz, CD,Cl.):

A=W AN N T OO0 0N o Current Data Parameters
CLOELVNVNMNMNM MO NNNH®®©® 9 NAME Kuldeep600_2
Lol e el el e el e L il Sl ol el o o BN o) ™ EXPNO 275
MW / | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220203
Time 14.22 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zg
TD 299998
SOLVENT cDh2Cl1l2
NS 6
DS 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
® AQ 9.9999332 sec
RG 40.3
\N/N\N/ DW 33.333 usec
DE .50 usec
TE 295.2 K
D1 20.00000000 sec
TDO 1
SFOL 600.5530028 MHz
NUCL 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500232 MHz
WDW no
SSB 0
LB 0 Hz
GB ]
PC 1.00
. m._‘ " ,J_ _“;A 1 N Y N
T T T T T T T T T
10 9 8 7 6 5 1 0 ppm
’N/ﬁ‘ﬁ; = (N
c=(e=|ele|C ]
NN|N[~=[ N 0
13C{'H} NMR (151 MHz, CD.Cly):
I ADONM OO NN~ O A O Current Data Parameters
WO —OW O™ O S S NAME Kuldeep600_2
AT TORNE SO T OO N O @ 0 EXPNO 276
SO MNNNNNNN A A A D ™ ) PROCNO 1
R e e B e T B O o O B B B s B B wy A
\\\NW | | F2 - Acquisition Parameters
Date_ 20220203
Time 14.27 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zgig
TD 189390
SOLVENT cp2clz
NS 16
DS 2
SWH 37878.789 Hz
2Q 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
*\ o 4.00000066 &
D . o
\ - N ~ / D11 0.03000000 sec
N N TDO 1
SFOL1 151.0250289 MHz
NUCl
Pl 8.50 usec
PLWL 57.84899902 W
SFOo2 600.5530028 MHz
NUC2 10
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083616 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB )
PC 1.40
i ) i
T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 80 70 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(5-benzofuranyl)naphthotriazane 2v - '"H NMR (600 MHz, CD.Cl,):

Current Dat

a Parameters

—HO WO O MM FONNMSWST AN AN )
DO MMMHOHONNNNNNNH D00 < NAME Kuldeep600_2
N e S S - RN R -7 ™ EXPNO 396
“\‘N%// / | PROCNO 1
F2 — Acquisition Parameters
Date_ 20220404
Time 16.20 h
INSTRUM spect
PROBHD 28478010084 (
O PULPROG zg
TD 299998
SOLVENT CcD2C12
l NS 8
DS 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
AQ 9.9999332 sec
. RG 64
. DW 33.333 usec
NN . N < e DE 6.50 usec
N N TE 295.3 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUCL 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 — Procesging parameters
SI 262144
SF 600.5500234 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
,,.UJuJ‘LU Aol N— Uk i T
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
EECEES -
a|=[5|5(g|5|a S
OlN[M|r~=|r|N|r— ©
BC{'H} NMR (151 MHz, CD.Cly):
o~ o n o~ NS MO0 0 Current Data Parameters
Teen mEanenaae 3 2 NAME Kuldeep600_2
A0 A S SO 00O ® O ® o EXPNO 397
NS M ANNA—A—A—AO OO e} ™ PROCNO 1
HoA A A o A A I} <
\ \/ / | \, \\| \ /// | | F2 - Acquisition Parameters
Date_ 20220404
Time 16.31 h
INSTRUM spect
PROBHD Z847801_0084 (
PULPROG zgig
TD 189390
O SOLVENT cp2cl2
NS 47
l DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
. TE 295.9 K
. D1 4.00000000 sec
\ /N\ / Dlé 0.0300000? sec
TD
N N SFO1 151.0250289 MHz
NUC1
Pl 8.50 usec
PLWL 57.84899902 W
SFO02 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLWl2 0.36982819 W
F2 - Processing parameters
sI 524288
SF 151.0083591 MHz
WDW no
SSB o
1B 0 Hz
GB 0
PC 1.40
Y i i "
T T T T J T T T T T T T T T T T I T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



1N,3N-Dimethyl-2N-(3-(9-phenyl)carbazolyl)naphthotriazane 2w — "H NMR (600 MHz, CDCl5):

O <~ O~ OO MNOOMSMYOORNS MW [t} Current Data Parameters
NNV O T AONOONNNNNN A A A <t NAME Kuldeep600_2
S ™ EXPNO 382
TeesEsESS——\ | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220329
Time 17.13 h
INSTRUM spect
Ph PROBHD  2847801_0084 (
\ PULPROG zg
TD 299998
N SOLVENT CDC13
NS 8
Ds 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
AQ 9.9999332 sec
RG 114
D¥ 33.333 usec
P DE 6.50 usec
TE 295.8 K
\N/N\N/ D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW 13.17405033 W
F2 — Processing parameters
SI 262144
SF 600.5500439 MHz
WDW no
SSB 0
LB 0 Hz
GB o]
PC 1.00
A
T T T
1 0 ppm

Current Data Paramesters

LEISRLATTZSIQIRRVEESE o o WA Kuldespeoo s
— = EXPNO 383
A AO> TN OWINn MO OO OO0 . . PROCNO 1
FTFFOONOONONNNNNNNNAAAAOD O OO ~ ]
A A A A A A A A A A A A A A A A A A A A ~ <
F2 - Acquisition Parameters
k\i\‘\h\‘x\ V//// ‘ Date_ 20220329
Time 7.39 h
INSTRUM spect
Ph PROBHD 7847801_0084 (
PULPROG zgi
\ TD 189390
N SOLVENT cpel3
NS 200
Ds 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 296.4 K
o D1 4.00000000 sec
D11l 0.03000000 sec
\ - N ~ / TDO 1
N N SFol 151.0250289 MHz
NUCL 13c
Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 36982819 W
F2 - Processing parameters
ST 524288
SF 151.0083974 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.40
|
ikl
T T T T T T T T T T T T T
200 190 180 170 160 150 140 40 30 20 10 0 ppm



Benzylamine 3c — '"H NMR (400 MHz, CDCls):

—H OO N OM© A el o
O AN O WO M © N
MO MMMNNNNN @ ¥
[ e e e ™ —
Current Data ParamstersN% |
NAME benzyl
EXPNO 63 Ph/\NH
PROCNO 1 2
F2 - Acquisition Parameters
Date_ 20220227
Time 15.02 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 80.6
DW 62.400 usec
DE 17.51 usec
TE 295.3 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLWl 14.78499985 W
F2 - Processing parameters
SI 65536
SF 400.4000180 MHz
WDW EM I
SSB 0 W
LB 0.30 Hz
GB 0 f‘
PC 1.00 | |
| " ,‘\\
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
|0 [=1 =
Qe =~ <
< | - N N
13C{"H} NMR (100 MHz, CDCl5):
™ © O
Current Data Parameters S 0 — © 0 s
NAME benzyl - %~ O - b
EXPNO 64 S [SSRSURSY] ~ [Xe)
PROCNO 1 - oo = N
F2 - Acquisition Parameters | \\/ |
Date_ 20220227
Time 15.18 h
INSTRUM spect Ph/\ N H
PROBHD  2104450_0316 ( 2
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NuC2 1H
CPDPRG[2 waltzl6é
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 W
F2 - Processing parameters
ST 131072
SF 100.6806604 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



1-Adamantylamine (Amantadine) 3h — '"H NMR (400 MHz, CDCls):

o —H @O OM
© T O OO O ®
Current Data Parameters N [=RN-R\TopTs BT N
NAME Adamantyl —~ P
EXPNO 72
PROCNO 1 ‘ \\\L/ /
F2 - Acquisition Parameters
Date 20220408
Time 1.07 h NH
INSTRUM spect 2
PROBHD 7104450_0316 ¢
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
20 4.0894465 sec
RG 181
DW 62.400 usec
DE 17.51 usec
TE 295.9 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
SI 131072
SF 400.4000179 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A -
T T T T T T T T T T T T
10 9 8 2 6 5 4 3 2 1 0 ppm
© (=3 (=4
o (=] (=]
0| | o
-

13C{'H} NMR (100 MHz, CDCl5):

Current Data Parameters

NAME Adamantyl
EXPNO 73
PROCNO 1

F2 - Rcquisition Parameters
Date_ 20220408

Time 1.23 h
INSTRUM spect
PROBHD 7104450_0316 ¢
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 256

DS 0

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 203

DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFOL 100.6907281 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 w
F2 - Processing parameters
ST 131072

SF 100.6806497 MHz
WDW EM

3SB 0

LB 1.00 Hz
GB 0

PC 1.40

MWMMWWWWWWWWWWMM

NH,

77.16

_—47.39
T~46.42
—36.43
—29.93

T
200 190 180 170 160 150 140 130

T
120

T
110

T
100

920

60 50 40 30 20

10 ppm



O WM™ MM T OM [
ONMAAONFNO MM —
NN NNNN A X}
S 000000 ™
‘ ‘l
| i I
(PR LAVN N

T T T T T
5 4 3 2 1 0 ppm

7 6
RS ]
N - N o™

13C{'H} NMR (100 MHz, CDCl5):

o -

10 9

01

Q Q Q 2 0 Current Data Parameters
< o o — NAME aniline
< N - — ~ EXPNO 39
— — — [ PROCNO 1
| | | F2 - Acquisition Parameters
Date_ 20220214
Time 12.53 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 256
PhNH, o2 ;
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 114
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1l 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 100.6907281 MHz
NUCLl 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 ¥
SFO02 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 w
F2 - Processing parameters
SI 131072
SF 100.6806687 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

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



Aniline-"*N 3’ — '"H NM

A
=)
S
S
<
T

z, CDCls):

COPAN~ON® A OO ©
NN~ 0~~~ 0~ [Te]
PV e VR Rt ) ™ Current Data Parameters

NAME 15N aniline
N W EXPNO 442

PROCNO 1
F2 - Acquisition Parameters
Date_ 20220704
Time 15.40 h
INSTRUM spect
PROBHD 72847801_0084 (
PULPROG zg
Ph15NH D 149998
2 SOLVENT CDC13
NS 4
DS 0
SWH 15000.000 Hz
FIDRES 0.200003 Hz
AQ 4.9999332 sec
RG 71.8
DW 33.333 usec
DE 6.50 usec
TE 295.0 K
D1 10.00000000 sec
TDO 1
SFOL 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500149 MHz
WDW EM
SSB 0
” LB 0 Hz
i GB 0
(‘l PC 1.00
\ I
4 i — N o
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
= [o|a =
5| 5|5 ]
AN| || N

13C{'H} NMR (100 MHz, CDCls):

Current Data Parameters

0N © o w o
o= m o™ O S NAME 15N aniline
w o oy oy w 0O W0 . EXPNO 81
<t ISES — ~ PROCNO 1
— — — o~
v v \ \/ F2 - Acquisition Parameters
Date_ 20220620
Time 18.04 h
INSTRUM spect
PROBHD 7104450_0316 ¢
PULPROG zgpg30
Ph15NH D 65536
2 SOLVENT cpe13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 362
DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 W
F2 - Processing parameters
SI 131072
SF 100.6806596 MHz
WDW EM
S3B 0
LB 1.00 Hz
GB 0
PC 1.40
. " m i e L " o

¥ ’ 3 v N " u

T T T T T T T T T T

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



15N{"H} NMR (60 MHz, CDCls):

I

Current Data Parameters ©

NAME 15N aniline “

EXPNO 440 Lo

PROCNO 1 >
|

F2 - Acquisition Parameters

Date_ 20220704

Time 15.29 h

INSTRUM spect Ph15NH

PROBHD 72847801_0084 ( 2

PULPROG zgig

D 65532

SOLVENT CDC13

NS 32

DS 0

SWH 30864.197 Hz

FIDRES 0.941958 Hz

AQ 1.0616184 sec

RG 25.4

DW 16.200 usec

DE 6.50 usec

TE 295.2 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

SFOL1 60.8684163 MHz

NUCL 15N

Pl 12.70 usec

PLW1 123.96130371 W

SFO2 600.5543840 MHz

NUC2 1H

CPDPRG[2 waltz64

PCPD2 100.00 usec

PLW2 13.17405033 W

PLW12 0.29493019 w

F2 - Processing parameters

SI 262144

SF 60.8763617 MHz

WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00

L
T T T T T T T T T T
100 50 0 -50 -100 -150 -200 250 -300 -350 ppm



4-Methoxyaniline (p-anisidine) 3j — '"H NMR (400 MHz, CDCls):

o NO O ©0 ~
ﬁ S : $ 8 : % Current Data Parameters
. N~ . N N NAME P-0OMe
~ ©Vwwo ™ ™ EXPNO 53
N o Procio :
F2 - Acquisition Parameters
Date_ 20220214
Time 15.29 h
M O INSTRUM spect
e PROBHD  2104450_0316 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
NH DS 2
2 SWH 8012.820 Hz
FIDRES 0.244532 Hz
aQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 17.51 usec
TE 294.9 K
D1 10.00000000 sec
TDO 1
SFOL 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLWl 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000177 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
NN
T T T T T T T T T T T
10 9 8 E 4 6 5 4 2 1 0 ppm
Qe e |2
N[N (5] N
BC{'H} NMR (100 MHz, CDCls):
% 8 E % o ~ Current Data Parameters
. . .o — [ee} NAME P-OMe
> < i N IS EXPNO 54
— — — ™~ [Te} PROCNO 1
| ‘ \/ F2 - Acquisition Parameters
Date_ 20220214
Time 15.45 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zgpg30
D 65536
Meo SOLVENT €DC13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
20 1.3631488 sec
NH RG 114
2 Du 20.800 usec
DE 6.50 usec
TE 295.4 K
Dl 2.00000000 sec
D11l 0.03000000 sec
TDO 1
SFO1 100.6907281 MHz
NUC1l 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 w
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 W
F2 - Processing parameters
ST 32768
SF 100.6806551 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
! T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



3-Methoxyaniline (m-anisidine) 3k — '"H NMR (400 MHz, CDCls):
OISO ONWIOODEINMOWE WML O 0o
OBS8EERITARAAARIRSRL  £2 Current Data Parancters
0 0 00 0 10 0 0 00O 0 VWV 1WIWWYWWLW ™o EXPNO " 62
‘\MW \/ PROCNO 1
F2 - Acqguisition Parameters
Date_ 20220408
Time 0.18 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG 2g30
TD 65536
OMe SOLVENT cpe13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 57
DW 62.400 usec
NH DE 17.51 usec
2 TE 295.7 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
SI 65536
SF 400.4000177 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
J N
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
(=3 OIN( bl =]
o o|oo [=11=]
- |- (LN

13C{'H} NMR (100 MHz, CDCls):

2 S ﬁ R g o o Current Data Parameters
S N = ~ o — — NAME m—-OMe
©° < ™ ocoo ~ ) EXPNO 67
‘ | | \ / F2 - Acquisition Parameters
Date_ 20220408
Time 0.34 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 256
DS 0
SWH 24038.461 Hz
OMe FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 256
DW 20.800 usec
DE 6.50 usec
TE 296.3 K
D1l 2.00000000 sec
D11 0.03000000 sec
NH TDO 1
2 SFOL 100.6907281 MHz
NUC1 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 W
F2 - Processing parameters
ST 32768
SF 100.6806633 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



4-Methylaniline (p-toluidine) 31 — "TH NMR (400 MHz, CDCls):

22829 g S
Current Data Parameters
NN = N NAME P-CH3
~r~ 0w ™ ~ EXPNO 34
\ \/ \/ | ‘ PROCNO 1
F2 - Acquisition Parameters
Date_ 20220124
Time 20.50 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zg30
TD 65536
SOLVENT CDC13
N5 16
DS 2
NH SWH 8012.820 Hz
2 FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 80.6
DW 62.400 usec
DE 17.51 usec
TE 294.6 K
Dl 10.00000000 sec
DO 1
SFOL 400.4024725 MHz
NUCL 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000179 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
‘ A
LN
T T T T T T T T T T T
10 9 8 4 6 5 4 3 1 0 ppm
.= N N [=2
NN e )
N N N (3]
13C{'"H} NMR (100 MHz, CDCls):
Current Data Parameters K AN =y © -«
NAME P-CH3 . . . . Ll [Fo]
EXPNO 35 a & 4 = S
PROCNO 1 — — — ~ N
F2 - Acquisition Parameters | \ / |
Date_ 20220124
Time 21.06 h
INSTRUM spect
PROBHD 2104450_0316 ¢
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec NH2
RG 144
DW 20.800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLWl 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 W
F2 - Processing parameters
ST 32768
SF 100.6806587 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. \
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



3-Methylaniline (m-toluidine) 3m — 'H NMR (400 MHz, CDCls):

O WO~ oo wd [ce] o~

g 3 2 S 58 g 2 2 g Current Data Parameters
PN C .. B NAME m-CH3
[l e A SN JaNeiNe) o ~N EXPNO 30
N\ | [ e 1

F2 - Acquisition Parameters

Date_ 20220124
Time 20.01 h
INSTRUM spect
PROBHD 7104450_0316 ¢
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
NH SWH 8012.820 Hz
2 FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 32
DW 62.400 usec
DE 17.51 usec
TE 294.7 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000175 MHz
WDW EM
SSB 0
LB 0.30 Hz
| GB 0
PC 1.00
‘ | |
L ;_“ L AN !
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
Q| == (=] N
- | N o0
13C{'"H} NMR (100 MHz, CDCls):
— o [} o
Current Data Parameters < o — ™M o N n <
NAME m-CH3 © o o NP - =
EXPNO 31 Sl ™ N o ~ o
PROCNO 1 — — — o -~ ™~
F2 - Acquisition Parameters | | | | ‘ |
Date_ 20220124
Time 20.17 h
INSTRUM spect
PROBHD 7104450_0316 ¢
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
20 1.3631488 sec
RG 144
DW 20.800 usec
DE 6.50 usec NH2
TE 295.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLWl 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6é
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 w
F2 - Processing parameters
ST 32768
SF 100.6806732 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

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



2-Methylaniline (o-toluidine) 3n

"H NMR (400 MHz, CDCls):

OO MWD O < s}
LWOLFNM DM — ~ Current Data Parameters
Nadaeenen < N NAME 0-CH3
S 000 W0 ™ ~ EXPNO 32
'\\\ \/'// ‘ ‘ PROCNO 1
F2 - Acquisition Parameters
Date_ 20220124
| Time 20.26 h
INSTRUM spect
PROBHD  2104450_0316 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
NH2 FIDRES 0.244532 Hz
)Xo} 4.0894465 sec
RG 32
DW 62.400 usec
DE 17.51 usec
TE 294.6 K
D1 10.00000000 sec
TDO 1
SFOL1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000177 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
B
BN (1N A
T T T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm
| =3 (=3 [Xe]
ollale S S
A=+ o (]
3C{'H} NMR (100 MHz, CDCls):
Current Data Parameters = MO A
NAME o-CH3 < NN S 3
EXPNO 33 = o0 N o N N
PROCNO 1 3 RHN N B = =
F2 - Acquisition Parameters | | ‘ | | ‘
Date_ 20220124
Time 20.42 h
INSTRUM spect
PROBHD 2104450_0316 (
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 144
DW 20.800 usec
DE 6.50 usec NH2
TE 295.1 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO02 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 W
F2 - Processing parameters
ST 2768
SF 100.6806751 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 90 80 70 60 50 40 30 20 10 ppm



2,4,6-Trimethylaniline (mesitylamine) 3o — 'TH NMR (400 MHz, CDCl5):

o — — = N
(‘-\Ol ; 8 % m Current Data Parameters
. . . NAME mesitylene
-~ N @ NN EXPNO 43
‘ | | \/ PROCNO 1
F2 - Acquisition Parameters
Date_ 20220214
Time 13.06 h
INSTRUM spect
PROBHD 2104450_0316 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NH2 NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 57
DW 62.400 usec
DE 17.51 usec
TE 295.0 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000177 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
IV UL U
T T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
(=1 b |
Q Qe el
N N ™|©
13C{'"H} NMR (100 MHz, CDCls):
— =
Current Data Parameters N o O o <
NAME mesitylene s o~ o - o
EXPNO 44 S NN N ~ o~
PROCNO 1 — — o~ N
F2 - Acquisition Parameters | \/ | \ ’
Date_ 20220214
Time 13.22 h
INSTRUM spect
PROBHD 2104450_0316
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 128 NH2
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 100.6907281 MHz
NUCL 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 W
F2 - Processing parameters
ST 2768
SF 100.6806634 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



4-Aminobiphenyl (4-phenylaniline) 3p — 'TH NMR (400 MHz, CDCl5):

NFODNT A NTLNOON o~
L{\o) ?; Z," ﬁ Q Q % 8 ﬁ ﬁ £ ,0\D ﬁ S Current Data Parameters
. NAME Biphenyl
N R R L e R ™ EXPNO 70
\NZM/ | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220408
Time 0.42 h
Ph INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
NH DS 2
2 SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 181
D 62.400 usec
DE 17.51 usec
TE 295.8 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLWL 14.78499985 W
F2 - Processing parameters
| ST 6553
SF 400.4000178 MHz
‘ WDW EM
SSB 0
‘ LB 0.30 Hz
GB 0
H (‘ pC 1.00
| |
l I
AN . N [
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
= 0| = (=1 [
[=1=11=] o o
o] o o
13C{'"H} NMR (100 MHz, CDCls):
2L 2T 2 © Current Data Parameters
. . R . — NAME Biphenyl
25 HRESS 9 - EXPNO 7
D e e A B R B ~ PROCNO 1
| ‘ \\‘ V | F2 - Acquisition Parameters
Date_ 20220408
Time 0.58 h
INSTRUM spect
PROBHD 2104450_0316 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Ph ns 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
20 1.3631488 sec
RG 161
NH2 DW 20.800 usec
DE 6.50 usec
TE 296.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLWL 46.16899872 W
SFO02 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 W
F2 - Processing parameters
ST 131072
SF 100.6806526 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
w WW%WWWWWWWWW

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



4-Chloroaniline 3q — '"H NMR (400 MHz, CDCls):

O LW <O N <~ N o
g : S g g $ 54 % S‘\) 8\7 g G Current Data Parameters
8 NAME P-Cl
M~~~ 0w w OO o EXPNO 45
W W’ | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220214
Time 13.31 h
INSTRUM spect
PROBHD 7104450_0316 (
Cl PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
NH FIDRES 0.244532 Hz
2 20 4.0894465 sec
RG 161
D 62.400 usec
DE 17.51 usec
TE 295.1 K
D1 10.00000000 sec
TDO 1
SFOL1 400.4024725 MHz
NUCLl 1H
PO 3.83 usec
Pl 11.50 usec
PLW 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000180 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
/
! N
T T T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm
=) =) \\‘N
< I~ e
N N N
13C{'H} NMR (100 MHz, CDCls):
0 N ™ = Current Data Parameters
< S ? = NAME P-Cl
o Qe : EXPNO 46
3 R R = PROCNO 1
| ‘ ‘ F2 - Acquisition Parameters
Date_ 20220214
Time 13.47 h
INSTRUM spect
PROBHD 2104450_0316 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Cl NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 114
NH DW 20.800 usec
2 DE 6.50 usec
TE 295.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6907281 MHz
NUCL 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzl6é
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 w
F2 - Processing parameters
SI 32768
SF 100.6806538 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
‘ ; »
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



4-Fluoroaniline 3r — '"H NMR

—~

7.260
6.883
6.861
6.839
6.631
6.620

6.609
6.597

/
X

400 MHz, CDClz):

o
—
0
™

Current Data Parameters

NAME P-F
EXPNO 50
PROCNO 1

F2 - Acquisition Parameters

Date_ 20220214
Time 14.57 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zg30
F TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
NH 20 4.0894465 sec
2 RG 101
DW 62.400 usec
DE 17.51 usec
TE 294.9 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000178 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-
M
SN
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
=le =
e e
[ K (3]
13C{'"H} NMR (100 MHz, CDCls):
O~ ~ o o Wwm
< m m “ H - OO @ S Current Data Parameters
~ 0 N~ w0 VWY . NAME P-F
a3 55 s pa g = EXPNO 51
\ / \/ \V PROCNO 1
F2 - Acquisition Parameters
Date_ 20220214
Time 15.13 h
INSTRUM spect
PROBHD 7104450_0316 ¢
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
F DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 114
D 20.800 usec
NH DE 6.50 usec
2 TE 295.4 X
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6907281 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLWL 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 w
F2 - Processing parameters
ST 131072
SF 100.6806566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
o .
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



19F{'H} NMR (376 MHz, CDCls):

Current Data Parameters g

NAME P-F LO.

EXPNO 52 ~

PROCNO 1 T‘

F2 - Acquisition Parameters

Date_ 20220214

Time 15.21 h

INSTRUM spect

PROBHD 7104450_0316 (

PULPROG zgfhigqgn

TD 131072

SOLVENT CDC13

NS 128

DS 2

SWH 89285.711 Hz F

FIDRES 1.362392 Hz

aAQ 0.7340032 sec

RG 2050

DW 5.600 usec

DE 6.50 usec

TE 295.1 K

D1 2.00000000 sec NH2

D11 0.03000000 sec

D12 0.00002000 sec

TDO 1

SFO1 376.7147448 MHz

NUCL 19F

Pl 12.50 usec

PLW1 21.29999924 w

SFO2 400.4016016 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 90.00 usec

PLW2 14.78499985 W

PLW12 0.24140000 w

F2 - Processing parameters

ST 262144

SF 376.7524368 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
T T T T T T T T T T
()} -20 -40 -60 -100 -120 -140 -160 -180 200 ppm



4-Trifluoromethylaniline 3s — 'TH NMR (400 MHz, CDCls):

——7.385

~7.260

_—6.697
~56.676
—3.941

/7.406

FsC

NH,

Current Data Parameters

NAME P-CF3
EXPNO 55
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220226

Time 14.26 h
INSTRUM spect
PROBHD 2104450_0316 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 144

DW 62.400 usec
DE 17.51 usec
TE 295.3 K

D1 10.00000000 sec
TDO 1

SFOL 400.4024725 MHz
NUC1 1H

PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W

F2 - Processing parameters

SI 65536
i SF 400.4000178 MHz
| WDW EM
f SSB 0
| LB 0.30 Hz
| GB 0
PC 1.00
I} .
T T T T T T T T T T
10 9 8 7 6 5 4 1 0 ppm
[=1 FD oy
< e <
N N N
3C{'H} NMR (100 MHz, CDCls):
o N0 OWOWONMM WO
TN E MO S or N S Current Data Parameters
D DOV OOVONOOOON NAME P-CF3
F AN NNNNNNNNNN A A ~ EXPNO 56
F2 - Acquisition Parameters
Date_ 20220226
Time 14.42 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zgpg30
D 65536
SOLVENT CDC13
F C NS 256
3 DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 144
NH DW 20.800 usec
2 DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 .00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
PLW13 0.12142000 w
F2 - Processing parameters
ST 131072
SF 100.6806509 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
n ‘ J !
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



19F{'"H} NMR (376 MHz, CDCls):

8 Current Data Parameters
‘_: NAME P-CF3
[t} EXPNO 57
! PROCNO 1
F2 - Acquisition Parameters
Date_ 20220226
Time 14.50 h
INSTRUM spect
PROBHD 7104450_0316 (
F C PULPROG zgfhiggn
3 D 131072
SOLVENT CDC13
NS 128
DS 2
SWH 89285.711 Hz
NH FIDRES 1.362392 Hz
2 2O 0.7340032 sec
RG 1030
Dii 5.600 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
SFO1 376.7147448 MHz
NUC1 19F
Pl 12.50 usec
PLW1 21.29999924 w
SFO2 400.4016016 MHz
NuUc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 W
F2 - Processing parameters
ST 262144
SF 376.7524368 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm



3,5-Bis(trifluoromethyl)aniline 3t — "H NMR (400 MHz, CDCls):

o = o
N 35 Current Data Parameters
s . NAME 3,5 CF3
N N EXPNO 40
\/ | | S ;
F2 - Acquisition Parameters
Date_ 20220214
CF3 Time 13.56 h
INSTRUM spect
PROBHD  %104450_0316 (
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
F C NH SWH 8012.820 Hz
3 2 FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 17.51 usec
TE 295.0 K
D1 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLWL 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4000179 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
(=1L~} =23
Qe @
| -
13C{'"H} NMR (100 MHz, CDCls):
AN MO~ <TOMANHOS OWM DLW
N~ 0w OANLMNM O W0LWLW Rel Current Data Parameters
L D i g P - NaME 3,5 cr3
OO NNN A A A A A A A A A ~ EXPNO 41
L B B B B TR e B B B e B O e e B B B | - PROCNO 1
\N\\\\ \W F2 - Acquisition Parameters
Date_ 20220214
Time 14.12 h
INSTRUM spect
PROBHD 7Z104450_0316 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
(:I: DS 0
3 SwH 24038.461 Hz
FIDRES 0.733596 Hz
2Q 1.3631488 sec
RG 114
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
F.C NH D11 0.03000000 sec
3 2 D0 1
SFO1 100.6907281 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1l 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 W
F2 - Processing parameters
ST 131072
SF 100.6806470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

————

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

T
100 90 80

T
70

60

T
20 10

ppm



19F{'"H} NMR (376 MHz, CDCls):

Iy
™ Current Data Parameters
(,; NAME 3,5 CF3
o) EXPNO 42
! PROCNO 1
CF F2 - Acquisition Parameters
3 Date_ 20220214
Time 14.17 h
INSTRUM spect
PROBHD 2104450_0316 (
PULPROG zgfhiggn
TD 131072
SOLVENT CDC13
NS 67
F3C NH2 s 2
SWH 89285.711 Hz
FIDRES 1.362392 Hz
AQ 0.7340032 sec
RG 256
DW 5.600 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
SFO1 376.7147448 MHz
NUCL 19F
Pl 12.50 usec
PLW1 21.29999924 v
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
F2 - Processing parameters
ST 524288
SF 376.7524369 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00

T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm



2-Naphthylamine 3u — '"H NMR (400 MHz, CDCls):

DO ENAOFOONOORNM AL DM o
O WO T OO T NOM WS NN o
MANNNN—DO®W®©LLWLWLW LW LW Sl Current Data Parameters
FE R R R R 666666666666 - NAME naphthyl
EXPNO 36
‘W W% | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220214
Time 12.18 h
INSTRUM spect
PROBHD 7104450_0316 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 181
DW 62.400 usec
NH DE 17.51 usec
2 B 294.9 K
Dl 10.00000000 sec
TDO 1
SFO1 400.4024725 MHz
NUC1 1H
PO 3.83 usec
Pl 11.50 usec
PLW1 14.78499985 W
F2 - Processing parameters
ST 65536
SF 400.4001853 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
‘ PC 1.00
| J‘ |
e ‘MJ -~ o _ _ B R
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
sEkeen —
Qe eeniee <
e B P R P P ol
13C{"H} NMR (100 MHz, CDCl5):
o N0 A O (=)
N OMOoO AN ™m o~ ] Current Data Parameters
@ O;w~ Yoo o = NAME naphthyl
T ONNNNNNA O o~ EXPNO 37
— e B B B B B e B — o~ PROCNO 1
| \N //// | F2 - RAcquisition Parameters
Date_ 20220214
Time 12.33 h
INSTRUM spect
PROBHD 2104450_0316 ¢
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 114
DW 20.800 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
D11 0.03000000 sec
NH2 TDO 1
SFO1 100.6907281 MHz
NUCL 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 46.16899872 W
SFO2 400.4016016 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.78499985 W
PLW12 0.24140000 w
PLW13 0.12142000 w
F2 - Processing parameters
SI 131072
SF 100.6806541 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

‘ O 0 i, A N

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




5-Benzofurylamine 3v — '"H NMR (600 MHz, CDCls):

7.53
7.53
7.29
7.28
7.26

~
w®
]

6.87
6.69
6.69
6.68
6.67
6.61
6.61
4.14
4.13
4.11
4.10
—3.61
—2.04
1.27
1.26
1.25

<

Current Data Parameterks\,N

NAME Benzofurane
EXPNO 401
PROCNO 1 EtOAc
F2 - Acquisition Parameters /
Date_ 20220407 —
Time 17.31 h
INSTRUM spect O
PROBHD 7847801_0084 {
PULPROG zg
D 299998 /
SOLVENT cDCl13 /
NS 8
DS 0 NH EtOAc
SWH 15000.000 Hz 2
FIDRES 0.100001 Hz
AQ 9.9999332 sec
RG 128
DW 33.333 usec
DE 6.50 usec
TE 295.7 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec EtOAC
PLW1 13.17405033 W /
F2 - Processing parameters /
ST 262144
SF 600.5500148 MHz
WDW no
S8B 0
LB 0 Hz
cB 0 ‘ ‘
PC 1.00
| LA
LJL.W ‘LJ“ ) NGV U N, L W A N !
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0
e ﬁi = o
e (2l <
= [l o
13C{'"H} NMR (150 MHz, CDCls):
Current Data Parameters b’é ﬂ S % ﬁ ;ﬁ x S [ve)
NAME Benzofurane \_(7. (\; (\; cx:; ("; ‘_: \g; \g; ‘_‘
EXPNO 405 < < ™ - oo ~
PROCNO 1 — — o o~
F2 - Acquisition Parameters | ‘ | | \/ v
Date_ 20220411
Time 17.08 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zgig
D 189390
SOLVENT CDC13 —
NS 158
DS 2
SWH 37878.789 Hz O
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 296.2 K NH2
D1l 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 151.0250289 MHz
NUC1 13C
Pl 8.50 usec
PLW1 57.84899902 W
SF02 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
SI 524288
SF 151.0083982 MHz
WDW no
SSB 0
e 0 £z EtOAc
pC 1.40 // EtOAc

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



3-Amino-9-phenylcarbazole 3w — 'TH NMR (600 MHz, CDCl5):

NMPEEWOVOWOINDITMAONDOWOTMN 0L r~

COOWOWWO T FTITMNMMMNNNNNN @ ®® 0 0 Current Data Parameters

L T S e VRV ™ IEME 9-Ph-carbazole
EXPNO 380

TUee————— | ————— | w0 0

F2 — Acquisition Parameters

Date_ 20220329
Time 16.38 h
INSTRUM spect
PROBHD 2847801_0084 (
Ph PULPROG zg
\ TD 299998
N SOLVENT CDC13
NS 8
DS 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
AQ 9.9999332 sec
N H2 RG 128
DW 33.333 usec
DE 6.50 usec
TE 295.7 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 w
F2 - Processing parameters
SI 262144
SF 600.5500146 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00

| ||
L JL ‘ L_J*‘ JJ‘W‘ L;\ {

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

~(o[o[n|n\N|0 o o
eeeeeeee S
e B P PN P P P o

13C{'H} NMR (150 MHz, CDCl5):

FO-OONDNOE OO TF O Current Data Parameters
MeNT QAN AT RO © NAME 9-Ph-carbazole
HO OOV FTMNONONO . EXPNO 381
TLTONMNNNNNNNAA A OO ~ PROCNO 1
oA A A A A A A o~
k\§§§$;>:\ité\\/;1;5%:i/;4é:j/) F2 - Acquisition Parameters
Date_ 20220329
Time 17.02 h
INSTRUM spect
PROBHD 72847801_0084 (
PULPROG zgig
Ph TD 189390
SOLVENT CDC13
\ NS 155
N DS 2
SWH 37878.789 Hz
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
NH DW 13.200 usec
2 DE 6.50 usec
TE 296.4 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 151.0250289 MHz
NUCL 13C
Pl 8.50 usec
PLWl 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 w
PLW12 0.36982819 W
F2 - Processing parameters
SI 524288
SF 151.0083984 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.40

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



Phenylalanine ethyl ester 3x — 'TH NMR (600 MHz, CDC

NAME
EXPNO
PROCNO

amino acid
450
1

~
™
~

="

Current Data Parameters

CWOITNNON WO N TN A O
MONNNNNN A o
[ e Rl TN OO

z
§
|

F2 - Acquisition Parameters

3.09
3.08
3.07
3.06
2.88
2.87

3):

2.86
2.84

1.25

_~1.45

1.24
1.22

Date_ 20220425
Time 12.08 h O
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG 2q /\
TD 299998 Ph O
SOLVENT CDC13
NS 8
us 8 NH,
SWH 15000.000 Hz
FIDRES 0.100001 Hz
AQ 9.9999332 sec
RG 50.8
DW 33.333 usec
DE 6.50 usec
TE 295.5 K
D1 20.00000000 sec
TDO 1
SFOL1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500145 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00 l h “‘ [ f\
\‘ L - AV
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 0 ppm
NN N [=1 N[N (=154
c|e|e o S Qe o|e
LR o - -l oo
13041 .
C{'H} NMR (150 MHz, CDCl5):
S S Te® © o @ o @
. . N — o ~N N
= 58S o I - <
— — — ol O w0 = —

PROCNC

F2 - Acqu

U@L E W
QWW®nU AR

20220425
12.21 a

- Processing parameters

524288

151.0084048 MEz

°

1.4

tion Parameters

Ph

NH,

T T
200 190

T
180

T T T T T T T T
170 160 150 140 130 120 110 100 90 80

70 60



1N-Methyl-3N-benzyl-naphthotriazinium bromide 5 — "H NMR (600 MHz, CD3;0OD):
DO NAOINMOMS O MN OO0 © © N —
WOWOWWVWOWOOVOO I AAO O LD © o %) Current Data Parameters
EXPNO 10
M\%/ﬁ/ | | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20220518
Time 14.57 h
INSTRUM spect
PROBHD 7847801_0084 (
Br‘ PULPROG zq
oo TD 299998
SOLVENT CD30D_SPE
N - N ~ PN NS 8
NN Ph b :
SWH 15000.000 Hz
FIDRES 0.100001 Hz
20 9.9999332 sec
RG 101
DW 3.333 usec
DE 6.50 usec
TE 296.3 K
D1l 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500116 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
\ PC 1.00
J_J‘JL J
T T T T T T T T T T
10 9 8 7 6 5 4 2 1 0 ppm
/m/’ﬁo cﬁ“ﬂ\o‘ o 3
LIRSS < S
N|r=|r~=|NN|r=|r o (]
13C{'"H} NMR (151 MHz, CDs0OD):
DM ANONMNOOOLWn T O Current Data Parameters
MO AL SO ARNND O O DO o o < NAME Kuldeep600_2New
DRI P S D & 83 Eew i
NN NN NNNNNO O — o 1 PROCNO 1
A A A A A A A A A A A © < <
F2 - Acquisition Parameters
l\l\vr/// | | ‘ Date_ 20220518
Time 15.18 h
INSTRUM spect.
PROBHD 78478010084 (
PULPROG zgig
TD 189390
SOLVENT CD30D_SPE
Ns 128
- DS 2
Br SWH 37878.789 Hz
oo FIDRES 0.400008 Hz
A 2.4999480 sec
N, - N ~s N e 2050
N LT N Ph DW 13.200 usec
DE 6.50 usec
TE 296.9 K
D1l 4.00000000 sec
D11l 0.03000000 sec
TDO 1
SFO1 151.0250289 MHz
nucl 13¢
Pl 8.50 usec
PLW1 57.84899%02 W
SFO02 600.5530028 MHz
NuUC2 1H
CPDPRG[2 waltz16
PCPD2 100.00 usec
PLW2 13.17399979 W
PLWl12 0.36982819 W
F2 - Processing parameters
SI 524288
SF 151.0082101 MHz
WDW no
SSB 0
1B 0 Hz
GB 0
pC 1.40
| ‘
. " "
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



hthotriazane 6 — 'TH NMR (600 MHz, CDCls):

Current Data Parameters

o
“: NAME Kuldeep600_2New
- EXPNO 14
| PROCNO 1
F2 - Acquisition Parameters
Date_ 20220522
Time 11.55 h
INSTRUM spect
PROBHD 7847801_0084 (
PULPROG zg
Ph TD 299998
I SOLVENT CDC13
NS 8
Ds 0
~ /N\ N SWH 15000.000 He
N N Ph FIDRES 0.100001 Hz
AQ 9.9999332 sec
RG 57
DW 33.333 usec
DE 6.50 usec
TE 295.9 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUCL 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500418 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
WAL L —+ Hexane
Wl Mo s ﬂu I L
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
NS ©
Qlle =]
|- o
13C{'H} NMR (151 MHz, CDCl,):
AN WVWOONO T AT NN D ©
Current Data Parameters A TOANVDNOEO N AT ONN © 1) —
AR Kuldeeps00ZNew S S oo @ 66 o o e 6 i - ® ”
EXPNO 15 NMLSTFONNNNNNNNN A A A A O o~ =) —
PROCNO 1 e R R R e e R I I IR IR I I I I o~ © <t
T N S Y ——— \ |
Date_ 20220522
Time 12.13 h
INSTRUM spect
PROBHD z847801_0084 (
PULPROG zgig Ph
TD 18939¢C
SOLVENT cDCl13 |
NS
Z;H N - N ~ /\
FIDRES 0.400008 Hz N N Ph
AQ 2.4999480 sec
RG
DW
DE
TE
D1
D11
TDO 1
SFO1 151.0250289 MHz
NUCL
Pl 8.50
PLW1 57.84899902 W
SFO2 500.5530028 MHz
NuUcz 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLWl2 0.36982819 W
F2 - Processing parameters
ST 524288
SE 151.0084028 MHz
WDH no
SSB 0
1B 0 Hz
GB 0
PC 1.40
Hexane
i iy ! m Ll | 1 "
oy n i
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm



N-methyl-1,8-diaminonaphthalene 7 — 'TH NMR (600 MHz, CDCls):

OV O OO M AN A w0 s
NNNNNAAAAO 0NN o ©
R . Current Data Parameters
AR N ~N NAME Kuldeep600_2New
NN | | EXPNO 37
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220825
Time 15.03 h
NSTRUM spect
PROBHD 7Z847801_0084 (
PULPROG zg
TD 299998
\ SOLVENT CDC13
NH NH :
2 DS 0
SWH 15000.000 Hz
FIDRES 0.100001 Hz
AQ 9.9999332 sec
RG 71.8
DW 33.333 usec
DE 6.50 usec
TE 295.5 K
D1 20.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 1H
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500188 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
. |
S ‘ AN L I S
T T T T T T T T T T T
10 9 8 7 6 5 3 2 1 0 ppm
T -9 o <
q|S| oS - o
N[N -l N (3]
13C{'H} NMR (151 MHz, CDCls)
Current Data Parameters ; g Q ,\‘S g : g 2 § : 0 o
NAME Kuldeepb00_2New . . P e e e . — 0
EXPNO 38 S8 8 J88353 8 = o
PROCNO 1 — — o ~ ™
F2 - Acquisition Parameters ‘ | | \/ \ \/ / |
Date_ 20220825
Time 15.15 h
INSTRUM spect
PROBHD z847801_0084 ¢
PULPROG zgig
TD 189390
SOLVENT CDC13
NS 64 \NH NH
DS 2
SWH 37878.789 Hz 2
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 296.3 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFOLl 151.0250289 MHz
NUC1l 13C
P1 .50 usec
PLWL 57.84899902 W
S8F02 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 W
F2 - Processing parameters
SI 524288
SF 151.0084010 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.40
i m ALl
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 70 60 50 40 30 20 10 ppm



1N-methylnaphthotriazine

7.34

[l
™ ™
o~ o~

TR\

~
2}
~

7.29
7.26
7.18
7.17
7.16
7.13
7.13

1

a—"H NMR (600 MHz, CDCls):

~
—
~

7.12
7.11
7.09

6.00
5.99
—3.57

Current Data Parameters

NAME
EXPNO
PROCNO

Kuldeep600_2New
54
1

F2 - Acquisition Parameters

Date_ 20220929
Time 12.40 h
INSTRUM spect
PROBHD 7Z847801_0084 (
PULPROG zg
TD 149998
\ N SOLVENT CDC13
P ~ NS 8
N ~N DS 0
SWH 15000.000 Hz
FIDRES 0.200003 Hz
AQ 4.9999332 sec
RG 128
DW 33.333 usec
DE 6.50 usec
TE 295.3 K
Dl 10.00000000 sec
TDO 1
SFO1 600.5530028 MHz
NUC1 11
Pl 15.50 usec
PLW1 13.17405033 W
F2 - Processing parameters
ST 262144
SF 600.5500143 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
U\
T T T T T T T T T T T
10 9 8 i 5 4 3 2 1 0 ppm
SN (=1 ©
e = Q
Q||| - o~
13C{'"H} NMR (151 MHz, CDCls):
Current Data Parameters 103 a g .\_Qq S : G g Q @ e} Lo
NAME Kuldeep600_2New M RN o — ™
EXPNO 55 Bmnd&ITEs ~ = o
PROCNO 1 A o o~ ™
F2 - Acquisition Parameters \\' \/ / \//
Date_ 20220929
Time 12.51 h
INSTRUM spect
PROBHD 7847801_0084 ¢
PULPROG zgig
TD 189390
SOLVENT CDC13
NS 60
DS 2 N~ /N N
SWH 37878.789 Hz N ~ N
FIDRES 0.400008 Hz
AQ 2.4999480 sec
RG 2050
DW 13.200 usec
DE 6.50 usec
TE 296.1 K
D1 4.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 151.0250289 MHz
NUCL 13C
Pl 8.50 usec
PLW1 57.84899902 W
SFO2 600.5530028 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 100.00 usec
PLW2 13.17399979 W
PLW12 0.36982819 w
F2 - Processing parameters
SI 524288
SF 151.0083998 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.40

T T
200 190

T
180

T T
170 160

T T T T T T
150 140 130 120 110 100

90

T
20 10 ppm



4. Crystallographic data

Table S1. Crystallographic data for all crystallized materials.

2a+Lil 2d 2i
Empirical formula 6(C13H1sN3)-IsLis C1sH19N3 C1sH17N3
Formula weight 2350.39 241.33 275.34
Temperature (K) 200.15 200.15 200.15
Wavelength (A) 0.71073 0.71073 0.71073
Color Colorless Colorless Colorless
Crystal system Trigonal Triclinic Orthorhombic
Space group R-3 P-1 P212121
a(A) 17.321(3) 7.8040(16) 9.832(3)
b, (A) 17.321(3) 8.7759(18) 11.907(4)
c(A) 25.467(5) 11.326(2) 12.610(4)
o (deg) 90 76.189(2) 90
B (deg) 90 73.494(3) 90
Y (deg) 120 64.373(4) 90
Volume (A%) 6617(3) 664.5(2) 1476.3(8)
z 3 2 4
Calculated density (g/cm?) 1.769 1.206 1.239
Absorption coefficient (mm-) 2.864 0.073 0.075
F(000) 3396.0 260.0 584.0

Crystal size (mm)

20 range (deg)

No. of measured reflections
No. of independent reflections
Rint

Completeness (%)
Absorption correction
Data/restraints/parameters
Goodness of fit on F?

R1, wR2 (I > 20(1))

R1, wR2 (all data)

Largest diff. peak and hole eA

Diffractometer

0.21 x0.18 x 0.18
3.152 to 50.128
6203

2591

0.0768

98.9

Multi-scan
2591/0/172
0.875

0.0387, 0.0616
0.0741, 0.0685
0.77 /-1.21
Bruker APEX Il

0.21 x0.18 x 0.18
5.196 to 50.464
5202

2392

0.0281

99.4

Multi-scan
2392/0/167
0.966

0.0406, 0.0954
0.0789, 0.1137
0.14/-0.21
Bruker APEX Il

0.33x0.12x0.09
4.704 to 50.146
9170

2601

0.0509

99.0

Multi-scan
2601/203/192
1.083

0.0612, 0.1250
0.1291, 0.1544
0.34/-0.20
Bruker APEX Il




2p

Empirical formula
Formula weight
Temperature (K)
Wavelength (A)
Color

Crystal system
Space group
a(A)

b, (A)

c(A)

a (deg)

B (deg)

Y (deg)
Volume (A3)

z

Calculated density (g/cm?3)
Absorption coefficient (mm-")
F(000)

Crystal size (mm)

20 range (deg)

No. of measured reflections
No. of independent reflections
Rint

Completeness (%)
Absorption correction
Data/restraints/parameters
Goodness of fit on F2

R1, wRz (I > 20(1))

R1, wR2 (all data)

Largest diff. peak and hole eA3

Diffractometer

Ca24H21N3
351.44

200.15
0.71073
Colorless
Monoclinic
P21/c
12.4541(11)
14.0752(12)
11.4174(10)
90

113.841(2)

90

1830.6(3)

4

1.275

0.076

744.0

0.24 x 0.21 x 0.21
3.576 to 50.2
18653

3244

0.1134

99.6
Multi-scan
3244 /0246
1.013

0.0642, 0.1295
0.1209, 0.1556
0.17/-0.31
Bruker APEX Il




Crystal structure determination of 2a+Lil, 2d, 2i and 2p

The single-crystal materials were immersed in Paratone—N oil. The crystals were mounted on a
Bruker APEX Il diffractometer. The structures: 2a+Lil, 2d, 2i and 2p were measured at 200K.
Data collection was performed using monochromated Mo Ka radiation, 2=0.71073 A, using ¢ and
w scans to cover the Ewald sphere. Accurate cell parameters were obtained with the amount of
indicated reflections. Using Olex2*, the structure was solved with the olex2.solve® structure
solution program using Charge Flipping and refined with the SHELXL® refinement package using
Least Squares minimization. All non-hydrogen atoms were refined with anisotropic displacement
parameters. The hydrogen atoms were refined isotropically on calculated positions using a riding
model with their Uis, values constrained to 1.5 times the Ueq of their pivot atoms for terminal sp®
carbon atoms and 1.2 times for all other carbon atoms. Software used for molecular graphics:
Mercury 2020.3.0.7

Additional information

Accession code: The X-ray crystallographic coordinates for structures 2a+Lil, 2d, 2i and 2p
reported in this article have been deposited at the Cambridge Crystallographic Data Centre
(CCDC), under deposition numbers: 2221687-2221690.

These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data request/cif.




5. References

1. B. D. Shepherd, D. R. Powell and R. West, Synthesis, geometrical isomerism, and crystal
structure of a highly hindered disilene, Organometallics, 1989, 8, 2664-2669.

2. S. Fernandez, M. A. Ganiek, M. Karpacheva, F. C. Hanusch, S. Reuter, T. Bein, F. Auras
and P. Knochel, Synthesis and Reactivity of Triazaphenanthrenes, Org. Lett., 2016, 18,
3158-3161.

3. A. Pogoreltsev, Y. Tulchinsky, N. Fridman and M. Gandelman, Nitrogen Lewis Acids, J.
Am. Chem. Soc., 2017, 139, 4062-4067.

4, O. V. Dolomanov, L. J. Bourhis, R. J. Gildea, J. A. K. Howard and H. Puschmann, OLEX2:
a complete structure solution, refinement and analysis program, J. Appl. Crystallogr.,
2009, 42, 339-341.

5. L. J. Bourhis, O. V. Dolomanov, R. J. Gildea, J. A. K. Howard and H. Puschmann, The
anatomy of a comprehensive constrained, restrained refinement program for the modern
computing environment - Olex2 dissected, Acta Crystallogr. A, 2015, 71, 59-75.

6. G. Sheldrick, Crystal structure refinement with SHELXL, Acta Crystallogr. C, 2015, 71, 3-
8.

7. Mercury Software from CCDC:
http://www.ccdc.cam.ac.uk/Solutions/CSDSystem/Pages/Mercury.aspx.




