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'H and *C NMR spectra of compounds 1a-v

F NMR spectra of compounds 1j and 1k
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'H spectra of compound 1a
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3¢ spectra of compound 1a
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'H spectra of compound 1b
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3C spectra of compound 1b
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'H spectra of compound 1c
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13C spectra of compound 1c
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'H spectra of compound 1d
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3C spectra of compound 1d
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'H spectra of compound 1e
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13C spectra of compound 1e
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'H spectra of compound 1f
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3C spectra of compound 1f
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'H spectra of compound 1g
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'H spectra_expanded of compound 1g
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3¢ spectra of compound 1g
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'H spectra of compound 1h
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3¢ spectra of compound 1h
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'H spectra of compound 1i
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'H spectra of compound 1j
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13C spectra of compound 1j
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¥F spectra of compound 1j
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'H spectra of compound 1k
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3¢ spectra of compound 1k
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YF spectra of compound 1k
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'H spectra of compound 1l
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3C spectra of compound 1l
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'H spectra of compound 1m
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3C spectra of compound 1m
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'H spectra of compound 1n
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3C spectra of compound 1n
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'H spectra of compound 10
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'H spectra of compound 1p
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3¢ spectra of compound 1p
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'H spectra of compound 1q
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13C spectra of compound 1q
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3C spectra of compound 1r
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'H spectra of compound 1s
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13C spectra of compound 1s
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'H spectra of compound 1t
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panded spectra of compound 1t
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3C spectra of compound 1t
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'H spectra of compound 1u
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'H spectra_expanded of compound 1u
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3¢ spectra of compound 1u
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'H spectra of compound 1v
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panded spectra of compound 1v
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3C spectra of compound 1v
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'H and *C NMR spectra of compounds 5a-v

F NMR spectra of compounds 5j and 5k
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'H spectra of compound 5a
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'H spectra of compound 5a_expanded
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13C spectra of compound 5a
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'H spectra of compound 5b
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'H spectra of compound 5b_expanded
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3¢ spectra of compound 5b
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'H spectra of compound 5¢
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'H spectra of compound 5¢_expanded
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3¢ spectra of compound 5¢c

LE'6E
89°6€
8L°6€
66°6€
0c’oy
7oy
290y

=

S62

ppm

20

30

\ \ \ \ \ \ \
80 70 60 50 40

Cl
Cl

190 180 170 160 150 140 130 120 110 100 90




'H spectra of compound 5d
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'H spectra_expanded of compound 5d
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3¢ spectra of compound 5d
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'H spectra of compound 5e
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'H spectra_expanded of compound 5e
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'H spectra of compound 5f
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'H spectra of compound 5f_expanded
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13C spectra of compound 5f
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'H spectra of compound 5g
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'H spectra of compound 5g
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13C spectra of compound 5g
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'H spectra of compound 5h
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'H spectra of compound 5h_expanded
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13C spectra of compound 5h

vE6E
GG'6€
9/'6€
L6'6€E
810y
6€°0F
0907

S\

L0'8¢T
80°0€T /
T¢0ET
0€'GET
9€'GET \
95°GyT

1€€9T—

S77

10 ppm

20

30

40

Br
Br
180 170 160 150 140 130 120 110 100 90 80 70 60 50

190



'H spectra of compound 5i
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'H spectra of compound 5i
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3¢ spectra of compound 5i
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'H spectra of compound 5j
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'H spectra of compound 5j
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3¢ spectra of compound 5j
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F spectra of compound 5j

—-113.32
—-118.79

x ' x ' x ' x ' x ' x ' x ' x ' x ' x '
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S84



'H spectra of compound 5k
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'H spectra of compound 5k_expanded
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3¢ spectra of compound 5k
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F spectra of compound 5k
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'H spectra of compound 5I

5000 —

cr19¢—

899€°€ —

Y08L°€ —_
18y8'E—"

8/009 —

6170, —_
690T°L—

€V89° L —
CLES L —

18998 —

HsCO

~ ‘N

e

NH,

i JMLA It

HsCO

~ZITE}

~8TE}

|

™
o
N

|

o
N
N

1

N
—
N

™
N
N

-7

o
o
—

|

~
o
N

ppm

S89



'H spectra of compound 5|_expanded
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3C spectra of compound 5l
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'H spectra of compound 5m
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'H spectra of compound 5m_expanded
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13C spectra of compound 5m
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'H spectra of compound 5n
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'H spectra of compound 5n
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3¢ spectra of compound 5n
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'H spectra of compound 50
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'H spectra of compound 50_expanded
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3C spectra of compound 50
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'H spectra of compound 5p
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'H spectra of compound 5p_expanded
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3C spectra of compound 5p
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'H spectra of compound 5q
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3¢ spectra of compound 5q
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'H spectra of compound 5r
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'H spectra of compound 5r_expanded
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3¢ spectra of compound 5r
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'H spectra of compound 5s
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'H spectra of compound 5s_expanded
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3¢ spectra of compound 5s
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'H spectra of compound 5t
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'H spectra of compound 5t_expanded
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3C spectra of compound 5t
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'H spectra of compound 5u
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'H spectra of compound 5u_expanded
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3¢ spectra of compound 5u
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13C spectra of compound 5u_expanded
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'H spectra of compound 5v
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'H spectra of compound 5v_expanded
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3¢ spectra of compound 5v
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13C expanded spectra of compound 5v
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4. DEPT-135 spectra of compound 5a
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5. HSQC and HMBC spectra of 5a:

5.1. HSQC Correlations of (E)-4-((4-chlorobenzylidene)amino)-5-(4-chlorophenyl)-4H-1,2,4-triazol-3-amine (5a).
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5.2. HMBC Correlations of (E)-4-((4-chlorobenzylidene)amino)-5-(4-chlorophenyl)-4H-1,2,4-triazol-3-amine (5a).
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ppm

5.3. HMBC (expanded) Correlations of (E)-4-((4-chlorobenzylidene)amino)-5-(4-chlorophenyl)-4H-1,2,4-triazol-3-amine (5a).
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5.4. HSQC and HMBC correlation

Carbonlabel 'HNMR “CNMR HsQC HMBC
c1 8.82 163.8 163.8 C3(129.6)
c2 - 131.9 - -
c3 7.63 129.6 129.6  C1(163.9), C4 (130.9), C5 (135.5)
ca 7.89 130.9 130.9 €2 (131.9), C5 (135.5)
c5 - 135.5 - -
c6 - 152.2 - -
c7 - 146.1 - -
c8 - 126.9 - -
c9 7.77 129.3 129.3  C7(146.1),C10(129.2), C11 (134.1)
c10 7.53 129.2 129.2 C8(126.9), C11 (134.1)
c11 - 134.1 - -
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6. HRMS Spectra of 1a, 1c, le-1v:

HRMS of 1a:
U OJe T UuUnr
100- 197.0587
o NH,
99.0 [M+H]* = Calculated = 197.0584
199.0547 Observed = 197.0587
0/0_
180.0305 319.0507
N 321.0485
;00.0571 323.0475
. 1520297 || . 2142737 O 381.0480443.0462450.0491 5114751 553 0469  637.0841
SRR RARSE DARAE RSN BARRE IR BN R IS AL I I I I I AT ] iz
100 150 200 250 300 350 400 450 500 550 600 650
HRMS of 1c:
100- 197.0598
SN NHz
NH,
199.0551 a
[M+H]" = Calculated = 197.0584
Observed = 197.0598
O/D_
319.0508
180.0304 321.0486
200.0570
323.0477
443.04 .
6 152.0235 | 1224,1233 274.2737 381.0487 mef%g 0490 515.0853 583 0470 637.0832
L B B B B B B L N M B B N ML R N R N T T LB e a4 L e e Z
100 = 150 = 200 250 300 350 400 450 500 = 550 600 650
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HRMS of le:

Intenség
x1093 x. .N_ _NH
3 Nx 2
1.253 208.0830 ©/\N S
3 NH2
1.001
3 NO,
0.751
3 [M+H]* = Calculated = 208.0824
D.50; Observed =208.0830
0.254
3 192.1384
0.001 . : Al , : . . . : . . :
160 180 200 220 240 260 280 m/z
|[— +MS, 5.8min #348
HRMS of 1f:
Intens. ]
x1063 /@AN,N\\(NHZ
3 208.0831 NH
1.004 O,N 2
0.75
] [M+H]* = Calculated = 208.0824
0.501 Observed = 208.0831
0.25
] 192.1385
0.001—, . : Al , : . . : . . :
160 180 200 220 240 260 280 miz
[— +MS, 5.7min #339 |
HRMS of 1g
243.0057
100 \N,N\T/NHZ
©\/\ NH,
Br
[M+H]* = Calculated = 241.0078
Observed =241.0077
Yo
244.0080
93,0805 408.9475
: 406.9493_| _410.9463
1819583 241541 023053 56 o710 | a12.0601 511.4843 5515068 576 8906
G L D L B D I""I""I""I""I""I""]""IH"I""l""I""[""]""I""I""I""I lTI.IrZ
100 150 200 250 300 350 400 450 500 550 600
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
241.0077 241.0089 -1.2 =5.0 5.5 783.4 n/a n/a C8 H10 N4 Br
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HRMS of 1h:

100- 243.0060
\N,N\\I/NH2
NH,
Br
[M+H]* = Calculated = 241.0078
o Observed =241.0080
Yo
244.0081
408.9476
1 183.0573°2 018 406.9494_|_410.9466
141.9579 Sl ” ",244.1.531 302.3050 355 0717 |[_411.9490 474.9405 5?6."8906 910,1852
i B B B L B L R L B L A R L L R LA By Lan s maaay anas nanss 11 74
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PFM DBE i=FIT Norm Conf (%) Formula
241.0080 241.0089 -0.9 -3.7 5.5 £19.9 n/a n/a C8 H10 N4 Br
HRMS of 1i:
100+ 243.0053
/@AN’N\ NH,
Br NH
[M+H]* = Calculated = 241.0078
Observed =241.0073
%
244.0080
223.9803 403'9:171?9502
. 183.9567.. | 274.2733 3011412 362.2429 m‘/ 9502 475 3061 523.8586 5768013 ©10-1859 »
MR IR N AL R L B NG I LI B I I I LA L U IR WL R e ey L4
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PEM DBE i=FIT Norm Conf (%) Formula
241.0073 241.0089 -1.6 -6.6 5.5 794.0 n/a n/a C8&8 H10 N4 Br
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HRMS of 1j:

Intensé_
x10°1 \N,NQT/NHz
181.0887 . NH,
1.0
i [M+H]* = Calculated = 181.0879
0 5— Observed = 181.0887
00 293.0985
™ 150 200 ‘250 300 350 400 450 500 550 miz
[— +MS, 4.7min #279
HRMS of 1k:
Intensé_
x10°+ X N NH
] Ny 2
1 181.0889 Q/\N N
NH,
] F
1.0
; [M+H]+ = Calculated = 181.0879
0.5: Observed = 181.0889
o o_ | | 293.0083 505.1530
Ts0 0 200 ‘250 300 350 400 450 500 550 miz
[— +MS, 4.8min #286 |
HRMS of 1l:
100- 193.1097
o
HsCO NH
[M+H]+ = Calculated = 193.1079
Observed = 193.1097
0/0_
194.1122
176.0799 2241260 274.2741 301.1404
. Y ) |7 362.2484 444 34604833874 536.1630 610.1826 §33-4935
ABAE BARSSRARAS RARSY LARASBAMSS LARAS LARAS AR BALAN LALLE MRS SALAE ML LR RASY MRS RAAAS BAMRE RARLY SARAS Ry )11 72
100 150 200 250 300 350 400 450 500 550 600 650
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HRMS of 1m:

100 177.1136
\N,NQT/NHZ
NH,
[M+H]* = Calculated = 177.1130
Observed =177.1136
%
178.1093
160.0820
S
1143.0531 178.9024
. N % 279.1535300-1501 389 2092 4071267 474 3e57516.3477 5753307 633.3853 .
RARLARESE SRR MERSE DRRRE RAREE LERAE RARAESAARE MAREE RS AR LR RN A
100 150 200 250 300 350 400 450 500 550 600 650
HRMS of 1n:
100 177.1136
'\N,NQT/NHZ
NH,
[M+H]* = Calculated = 177.1130
Observed =177.1136
Yo
178.1093
160.0820
S
1143.0531 178.9024
0 N K 279.1535300-1501 381 2022 im‘mﬁ? 474.2857516.3477  575.3307  633.3853 o
A R A N M A N R A DR D A B DR EE
100 150 200 250 300 350 400 450 500 550 600 650
HRMS of lo:
Intensé‘
x10°7
1.0 NN NHz
] 206.1397 Q/\N T
0.8 N NH,
. I
0.6
] [M+H]* = Calculated = 206.1395
0'4: Observed = 206.1397
0.2
O.D-I.I — L |H| T |l| T T — T T — T T T — T T T T T T T T T — T T T T — T
200 250 300 350 400 450 500 550 miz

[— +MS, 5.2min #313

5132



HRMS of 1p:

100- 207.1255
/@N/N\ NH2
/\O NH2
[M+H]" = Calculated = 207.1235
Observed = 207.1255
O/D_
208.1284
197.0580 274.2741
. 180.0204_ | | , O \297-1609318.3043 555 1509 4372404 4833649 536.1630 6101877
RN I WL BN ML I RIS LI LIS BUAIILE LI AL AN BULIALN LIS RN WL I LN BN IS I
100 150 200 250 300 350 400 450 500 550 600 650
HRMS of 1q:
{00 242.0452
\N,NQT/NHZ
cl NH,
244.0407 NO,
[M+H]+ = Calculated = 242.0434
% Observed = 242.0452
409.0204
| 25,0165 245.0432 577.9976
150.0062 82,9916 22> l’245‘0451 w6535 407.00664130164 IL _505.0234
S R i s L B L B AR A s A LS AaAE LARAS SRS aRA RARAs RARES Ras sARRs nanny BUI'ES
100 150 200 250 300 350 400 450 500 550 600 650
HRMS of 1r:
00— 2220995
SN N2
NH,
NO,
[M+H]* = Calculated = 222.0981
% Observed =222.0995
2930989
| 205.072 224.1042
191.0904
. 147.0527 < 274.2724 3023041 369 1907 387 1404  448-2662 5161621 561.3541 612.3756 -
A B N B D A D B B B I I B B IR B IR I DU I IR B |
100 150 200 250 300 350 400 450 500 550 600 650
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HRMS of 1s:

Intens. |
x1067 NO,
251.1254 \N/N\j/NHz
1 NH
1.0+ \N 2
1
0.5 [M+H]* = Calculated = 251.1246
d .162 1028 Observed =251.1254
7 204.1244
0.0 T T T L L '11 |i 1} - T T T T T T T T T T T T T
100 200 300 400 500 miz
[— +MS, 1.5min #92
HRMS of 1t:
269.1399
100 \N/NYNHz
NH,»
©/\O
[M+H]* = Calculated = 269.1392
Observed = 269.1399
%1
270.1416
421.1905
422.1939
1271.1454 ./ 463.2126
158.0049 194-1155 224.1268 . 318.3017 362.2391 [ / 529.2106 610‘1829631‘2?39
e O B s I B B o I S B L e e B L B S L RS A R B P4
100 150 200 250 300 350 400 450 500 550 600 650
HRMS of 1u:
100 213.1141
O \N,NYNHZ
NH,
[M+H]* = Calculated = 213.1130
0,
e Observed = 213.1141
214.1145
196.0849
N\
215.1167
154.0622
- < | . 309,?3?9351‘J5gg 385.1231 489.2068 2114728 610.1893
G I N L B D L D N A B I B I LA IR B I B I I I B | an
100 150 200 250 300 350 400 450 500 550 600 650
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HRMS of 1v:

100 213.1136
X, -No_NH,
N N
NH,
[M+H]" = Calculated = 213.1130
Observed =213.1136
%
214.1144
196.0849
215.1166
. 154-?6%3 % . _ 300.1380354 1600 3851230 489 2070 311-4737 610.1883
""I""I""I"”I""I""I""I""I""I""I""I""]"''I'"'I""]"''I'"'[""1""I""I""I""Irn‘rZ
100 150 200 250 300 350 400 450 500 550 600 650
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HRMS Spectra of 5a-v:

HRMS of 5a:
Sample Name : DK-PG-11 [..TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-11 17 (0.174) AM2 (Ar,16000.0,0.00,0.00); Cm (17:18) 1: TOF MS ES+
1.43e+007
100 332.0487 N
ROU
334.0458 N A
i
N
%]
[M+H]* = Calculated = 332.0459
Observed = 332.0487
335.0487
195.0431 498.0771
0 194.0369. 253.0657 2742772 364.0749 385.0477 475.3275 u(5°2-°72]540_0657 stodass
150 200 | 250 | 300 | 350 | 400 = 450 s00 550 600 | 650
HRMS of 5b:
Sample Name : DK-PG-22 I.L.TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-22 19 (0.203) AM2 (Ar,16000.0,0.00,0.00); Cm (19:23) 1: TOF MS ES+
1.59e+007
100- 9320487
N Cl
~ \N \N
Cl =y
334.0459 N N
[M+H]* = Calculated = 332.0459
9 Observed = 332.0487
195.0431 935.0486
197.0408
. 194.113§‘( 2742772 3640762 aptoasr 4753008 980822 551.5107 5915015 i
150 200 250 300 350 400 450 500 550 600 650
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HRMS of 5c:

Sample Name : DK-PG-15 L.L.TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-15 16 (0.165) AM2 (Ar,16000.0,0.00,0.00); Cm (16:18) 1: TOF MS ES+
8.96e+006
100+ 332.0484 Cl
/©\¢N~
Cl j\\,N
=N
334.0457 2N
[M+H]* = Calculated = 332.0459
% Observed = 332.0484
-
195.0429 335.0487
253 0652
0 194. 1139‘ J,197 0407 309 1 499 L 1f356 .0724 453.348(\) 475. l3270 900.0757 569.3207 613.3464 .
B RAR RN SRR ARy panns N DARLEARIY DAL RN MR BRI AL B DA IR AR AR DA BN |
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5d:
Sample Name : DK-PG-20 LL.T.ROPAR XEVO G2-XS QTOF
Test Mame : HRMS-1
020518-DK-PG-20 16 (0.165) AM2 (Ar,16000.0,0.00,0.00); Cm {16:18) 1: TOF MS ES+
100m 354 0964 8.53e6
NO
_N. 2
N \N
NO, =y
HoN
[M+H]* = Calculated = 354.0940
Observed = 354.0964
Ea
355.0093
386.1225
206.0685 2742770 3871261 4242366 475.3268
S— 224;295253 0656 ( 209.1433 | L4?63304 51?1369 559 3224 613.3406 6433300
160 180 200 270 240 260 280 300 320 340 360 330 400 420 440 46D 480 S00 520 540 SE0 580 600 620 640
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HRMS of 5e:

Intens. ] NO,
x1 04:
157 @v'\' 408.1027
1 ON DL\N
1.0: HoN N
1 [M+H]* = Calculated = 354.0940
0_5: Observed = 354.0947206 0666 354.0047
] coores 470.0731 565.6260
] 160.074 h
ool e b ey I].Lkl lL L, ILl‘I. . .Il,.llll.ll
100 200 300 400 500 m/z
[— +MS, 0.5min #32 |
HRMS of 5f:
Sample Name : DK-PG-10 LL.TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-10 13 (0.140) AM2 (Ar,16000.0,0.00,0.00); Cm (13:15) 1: TOF MS ES+
NO 3.64e+006
100+ 354.0067 2
O,N
324.1479 \©\¢N\
jv
HNT N
%] [M+H]* = Calculated = 354.0940
Observed = 354.0967
355.0096 475.3268
411.1293
2241299 301.1438 \ A76.3297
191.0032 536.1674
N I e Lo L | ssspies " | 610.1898 333773
1 1 1 I I I 1 I 1 1 1 1 I 1 z
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5g:
Sample Name : DK-PG-21 .. T.ROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-21 17 (0.174) AM2 (Ar,16000.0,0.00,0.00); Cm (17:19) 1: TOF MS ES+
1.25e+007
100- 421.9448
N Br
~ \N A\ N
Br )QN’
HoN
[M+H]* = Calculated = 421.9429
o 41 9.946§ 423.9429 Observed =421.9448
-
424.9455
240.8040 1 475.3270
. 2241205, || 274.2768 354.0074 371.3133 ||| 453-9712475- 5361723 610-1890 631 9933
IR D R D N N R A B UL I BLALELELE BRI IR BLALELILE BLALALEL ELRLELLE BLALEL |
150 200 250 300 350 400 450 500 550 600 650
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HRMS of 5h:

Sample Name : DK-PG-18 I.LT.ROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-18 17 (0.174) AM2 (Ar,16000.0,0.00,0.00); Cm (17:18) 1: TOF MS ES+
8.45e+006
100- 421.9449 .
N.
Br/©\¢ E\\N
HoN N
419.9469 [M+H]* = Calculated = 421.9429
% NF23-9430 Observed =421.9449
453.9711
. 224.1294238.9942 2742770 444 1eq 393 214 LL,456.974? 5361713 910-1920 g33 9999 .
L N DR R B A B B S B L L B B IR DAL DAL LA DAL |
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5i:
Sample Name : DK-PG-19 LLLT.ROPAR XKEVO G2-X5 QTOF
Test Name : HRMS-1
020518-DK-PG-18 16 (0.165) AM2 {Ar, 16000.0,0.00,0.00); Gm (16:18) 1: TOF MS ES+
100 4219446 3.94e5
Br
_N.
j
=N
HoN
[M+H]* = Calculated = 421.9429
Observed =421.9446
419.6468
] 423.9428
424 9455
2241208 0 oo 753270
o 1941186 PPATE0 3091496 40 ppe5 3850474 4539727 | 4763303 5252000 ssostee P13 aazanas N
160 18D | 200 250 | 240 " 250 | 280 300 330 340 30 380 AD0 420 440 46D 480 500 520 540 580 580 600 630 640
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HRMS of 5j:

Observed = 300.1076

Sample Name : DK-PG-23 L.L.TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-23 19 (0.203) AM2 (Ar,16000.0,0.00,0.00); Cm (19:22) 1: TOF MS ES+
1.91e+007
100+ 300.1076
N F
~ \N A\ N
F J=\
HoN
o [M+H]* = Calculated = 300.1050

301.1112
179.0716 4753323  575.3127 631.2367
o | 2241298  274.2773 | 332.1348 397.2458  450.1687 ' - 599.2056 —
I D R DA B A B A D D B R B B B I DL LA DL | z
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5k:
Sample Name : DK-PG-12 I..TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-12 20 (0.211) AM2 (Ar,16000.0,0.00,0.00); Cm (20) 1: TOF MS ES+
2.36e+006
1004 300.1076 .
L,
_N.
-
H,N N
ar
L [M+H]* = Calculated = 300.1050
Observed =300.1076
301.1117
181.0877 224 1294 309.1502 349.1920 475.3326
0 I . | 274.2767 | VTR 19404061304 449.3643 S 548.5090 610.1879 2
150 200 250 300 380 400 450 500 550 600 680
HRMS of 5l:
Intens.J
= [e]
x10°7
25 346 1275 o
o : \©\/
] [M+H]* = Calculated = 324.1450 2N A
1.5 324.1457 Observed = 324.1457 %\N,N
1.0 191.0927 HoN
0.5 134.0596 486.2247
] 269.1286
oor—r—p— e e b N e
100 200 300 400 500 mz

—— +MS, 0.6min #34 |
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HRMS of 5m:

Sample Name : DK-PG-31 .. TROPAR
Test Name : HRMS-1

XEVO G2-XS QTOF

Test Name : HRMS-1

020518-DK-PG-31 21 (0.220) AM2 (Ar,16000.0,0.00,0.00); Cm (21:25) 1: TOF MS ES+
1.356+007
100~ 2021576
CH
_N. 3
NNy
CHy =N
H,N
[M+H]" = Calculated = 299.1552
% Observed = 299.1576
293.1609
175.0967
0 | 2241295 | [941653 3459388 3932154  ,ocan04  sp5ooes  5e3.3083 610-1935
M B W B S B W I S I S B L B LA R LA AR R sy ) 117
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5n:
Sample Name - DR-PG34 TTTROPAR YEVO G2-XS QTOF

020518-DK-PG-34 21 (0.220) AM2 (Ar, 16000.0,0.00,0.00); Cm (21:24) 1: TOF MS ES+
o 2.266+007
100 2021577 3
_N.
i
N N
[M+H]+ = Calculated = 299.1552
0/ Observed =299.1577
(+]
293.1609
175.0066
994 1646
o 224.1297 3052859 437.2400475.3280 5252050 5833071 ©10-1929 -
150 200 250 300 350 400 450 500 550 800 650
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HRMS of 50:

Sample Name : DK-PG-16 I.I.TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-16 17 (0.174) AM2 (Ar,16000.0,0.00,0.00); Cm {17:18) 1: TOF MS ES+
6.00e+006
350.2101
100 ~
N

Qou

=N

L
HoN N

[M+H]* = Calculated = 350.2083
Observed = 350.2101

0/0 -

351.2131
204.1240 594 1295 336.195]
0 a2 304.2365 440.3084 481.2814 521.2986  560.3248 613.3524 iz
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5p:
Sample Name : DK-PG-14 I..TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-14 21 (0.220) AM (Top,4, Ar,10000.0,0.00,0.00); Cm (21:22) 1: TOF MS ES+
3.47e+006
52,1781
100 OC,Hs
CoHsO
-
HoN N
%7 [M+H]* = Calculated = 352.1763
Observed =352.1781
53,1814
205.1080 300.1465 528.2608
0 N\224.1303  o740748 309 354.1862 437.2436 4842411 "1 £69.3047 610.1944 "
150 200 250 300 350 400 45 500 550 600 650
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HRMS of 5q:

Sample Name : DK-PG-17 .. TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-17 15 (0.157) AM2 (Ar,16000.0,0.00,0.00); Cm (15:17) 1: TOF MS ES+
8.97¢+006
100~ 422.0179 .
NO,
cl
t@\éN*
4240151  ON jl\ N\
N N
o5 [M+H]+ = Calculated = 422.0161
Observed = 422.0179
454.0439
456.0412
240.0299 307.0477 457.0441
. 224.1203.3%0) r255°409 % 3502110 “l e 2800356 5361718 610.1918648,0326
llllllll T T T T T T Trr T T T T T T T T
150 200 = 250 300 350 400 a0 500 | 550 | 600 | 650
HRMS of 5r:
Sample Name : DK-PG-29 [1.TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-29 17 (0.174) AM2 (Ar, 16000.0,0.00,0.00); Cr (17:20) 1: TOF MS ES+
9.836+006
100 382.1280
CH,
H3C©\/
O,N /N‘L\L .
HNT N
% .
[M+H]" = Calculated = 382.1253
Observed = 382.1280
383.1310
2530559 415.1574
. 194.1190  224.1297 309.1498 l 475.3276 5471720 273-1998 6101006
150'260'2%0'360'350'460'4'50'560'5'50'660 650
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HRMS of 5s:
Sample Name : DK-PG-30 I.L.TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-30 18 (0.183) AM2 (Ar,16000.0,0.00,0.00); Cm (18:22) 1: TOF MS ES+

7.31e+006
100- 440.1798
\ —
N
\
/N
NO,
NO, ):N'
H,N
%
[M+H]* = Calculated = 440.1784
Observed = 440.1798
441.1827
194.1184 224.1294 309.1493 )
X 2742768 7 393.1877 4421866 175 3905 521.0941 610.1902
L B B L B S B S B S U L R R L B L Ry AR Ly (L1 7
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5t:
Sample Name : DK-PG-35 TTTROPAR XEVO G2-XS QTOF
Test Name * HRMS-1
020518-DK-PG-35 19 (0.203) AM2 (Ar,16000.0,0.00,0.00); Crn (19:23) 1: TOF MS ES+
1.28e+007
100~ 476.2093
OBn
Bno@y ?
_N.
piv
N N
0/0_
[M+H]* = Calculated = 476.2076
477.2126 Observed = 476.2093
478.2154
194.1184 2241293
. N 1293 267.1266 309.1497 3459356 3932161 47532081 593.2938.610.1914 "
150 200 250 300 350 400 450 500 550 600 650
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HRMS of 5u:

XEVO G2-XS QTOF

Sample Name : DK-PG-24 |.I.TROPAR
Test Name : HRMS-1
020518-DK-PG-24 19 (0.203) AM (Top,4, Ar,10000.0,0.00,0.00); Cm (19:20) 1: TOF MS ES+
1.31+007
100~ 364.1557
T
7
N N
%7 [M+H]* = Calculated = 364.1552
Observed = 364.1557
365.1603
211.0992
366.1624
o |160.0742 131?'0996 300.1080 % 4041659 475 3303 5462415 610.1893624.3474
150 200 250 300 350 400 450 500 550 600 650
HRMS of 5v:
Sample Name : DK-PG-32 ..TROPAR XEVO G2-XS QTOF
Test Name : HRMS-1
020518-DK-PG-32 19 (0.203) AM2 (Ar,16000.0,0.00,0.00); Cm (19:21) 1: TOF MS ES+
7.43¢+006
100~ 364.1571
N*
N
HoN
% z
[M+H]* = Calculated = 364.1552
Observed = 364.1571
365.1606
211.0981
o |1es.181, | 2241291 2742765 309 1495 [355164 ) 010 5022044 5462458 610909
"""" SARBARERIY U RARSY VUL RARDY SRR RARAN BARES RN LERRE RS WS RIUARS IS AR RS IR
150 200 250 300 350 400 450 500 550 600 650
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7. Yield calculation of observed product

N NH2 [
N 2
2 x
C|/©/\ NH, 1,4 - dioxane, 80 °C

1a

2 x C8H9C|N4

%(_/

C16H18CI2Ng

Cl
Z2 NH
1 x N
oo, 1x
N HZNJ\NHZ + 2HI
I NH>
o
Cl
C16H18Cl2Ng

2 mole of starting material 1a gives 1 mole of product 5a. Therefore, this fact was taken into consideration

ref

while calculating % yield of the product 5a.

la 5a

Mol. wt. 196 332
0.062 g (isolated yield)
Amount 019
_ : Mol.wt. of 5a x amount of 1a x moles of 5a
Theoretical Mol.wt. of 1a x moles of 1a
yield -
. 332x01x1 0.085 g
196 x 2
Practical yield Isolated yield « 100

(%)

Practical yield (%) -

" Theoretical yield

__0.061 - 790
0.035 x 100 =72%

Ref:

Mudududdla, R.; Sharma, R.; Abbat,

S.; Bharatam, P.V.; Vishwakarma, R.A.; Bharate, S.B.*

Synthesis of 2-phenylnaphthalenes from styryl-2-methoxybenzenes. Chem. Commun. 2014, 50,

12076-12079.
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8. Experimental Studies to Prove Mechanism:

Plausible Mechanism

~, N._NH | A, N _NH -HI
Ar” N N 2 __ 2 . Ay NTS 24>Ar\//N‘N)\N’N\j/NH2
|
NH, CI NH, /L/I) NH,
N
HoNT) NH
1 ArAN/N\W‘:NHz I
H,N
-HI
A NH,
r H AT N=
/N‘N N')~<NH
\ 2
AN~ X
A7 N Y ) r< ArX-N___NH
NH, NH (T
2 NH
5 HN=( In
NH,

Mass study:

ESI-MS of crude mixtures obtained at intermediate time intervals from the onset of reaction for
identifying the possible intermediates: Following the representative procedure, the reaction for the
synthesis of compound 5a was performed. Aliquots were withdrawn from resultant reaction mixture
after interval times. The solvent and volatiles were completely evaporated under rotary evaporator.
The crude reaction mixtures filtered and were subjected to mass spectrometry study. The mass
spectrometry of crude mixture obtained at interval time for model reaction was studied and the
characteristic peaks agreeably indicated the formation of intermediate 111, where Ar = 4-

chlorophenyl.
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8.1. Identification of Intermediate by ESI-MS: From the synthesis of 5a.

M MH;
Y
100 Ha
ol :

g After 15 Min

Mt = 106.0518
G
8
80
75 cl
70
hH:
[ Nzgd
5] H.
§ 50 N hH
HE I Ak
=
2 50 c
% [M+H]* = 391.0948
£ 45
E 40 391.06

3 199.00 cl
M
0 \@\\4 oY
2 ,N_.’%
N e

I
20 HH g
1 HH JL'NHZ c

- M+H]* = 332.0464
10 (— M+ = 59 01335 276.10 [ ] 374.06
194,99 g7 351.04
, 159,84 7292 10202 137.94 154 08 22705 235 gp | 30042 _ _
50 100 150 200 250 300 350 400
100 196.99
o After 45 Min \‘"'NTNH:
a0 c,/‘l:j Hz
as nt = 196.0516
]
80
75 MH;
N
70 H _ﬁqHz
- - hH
I
50
1
55 [M+H]* = 391.0048
391.06

Relative Abundance
&

a5 Zl
N,
30 \©\(» N
,NJ&I
25 H Ha
20 jog
cl

[M+H]* = 332.0454

33204 374.05

100 200 300 400 500
mfz

5148



8.2. Evidence in Favor of Intermolecular Cyclization:

Scheme-SI-1: The I,-catalyzed reaction of 1k and 11 under optimized conditions to form
corresponding intermolecular cyclocondensation products.

N 15 (0.5 equiv)
R I @ e

N
N

1,4-dioxane, NH. NH.
Tk 80°C,4h I ? : )] :

+ 2 S5kk HaCO 5

@AN N HyCO F

H4CO NH, /N\N /N\N
g

5kl 5lk

Following the representative procedure, the reaction of 1k and 1l was carried out for the
identification of mechanism. Aliquots were withdrawn from resultant reaction mixture after interval
times. The solvent and volatiles were completely evaporated under rotary evaporator. The crude
reaction mixtures filtered and were subjected to mass spectrometry study. The mass spectrometry
and 'H NMR of crude mixture obtained at interval time for model reaction was studied and the
formation of four different products (5kk, 511, 5kl, 5Ik) confirm the intermolecular mechanism,

ESI-MS of 5k-5I

DK-PG-12-0#40 RT: 0.27 AV:1 NL: 1.67E5
T: ITMS + ¢ ESI Full ms [100.00-500.00]

180.99
Slk. 5ki
312.14
193.06
Sl
224 15
49206
:
2
K
=
[+1]
=
=
T
4
5kk 30011
48011
264.97
13401 16399 | 22105 |l2TT'E9 | 344.16 20380 41134
LAARl W Rl bl A W LI il i Bl R Bl | Lkl Il il Ak B
150 200 250 300 50 400 450 500
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'H NMR of 5k-5I (5kk, 51, 5kl, 51k)
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8.3. Evidence in Favor of Intermolecular Cyclization: Reaction in Presence of Aldehyde:

The reactions were carried out by treating 1k/1l (100 mg, 0.5 mmol, 1 equiv) with 2k/2l (100 mg, 0.5
mmol, 1 equiv) in 1,4-dioxane at 80 °C for 3 h. The reaction was monitored by TLC, but the
formation of the product was not observed. Instead, both the starting materials were found to be

intact even after 10 h (Scheme-SI-2).
Scheme-SI1-2: The reaction of 1,1-diaminoazine (1k/11) with aldehyde (2k/2l).

\
N \ NH /\©\ 1,4-dioxane i
A No reaction
NH2 Reflux
F
1k
SN \ NH, /\©\ 1,4-dioxane .
No reaction
B F OCH, Reflux
11

The reactions were carried out by treating 1k/11 (100 mg, 0.5 mmol, 1 equiv) with 2k/21 (100 mg, 0.5
mmol, 1 equiv) in the presence of I, (32mg, 0.25 mmol, 0.5 equiv) in 1,4-dioxane at 80 °C for 3 h.
The progress of the reaction was monitored by TLC. After the completion of reaction, the solvent
was evaporated under reduced pressure and the I, was quenched by ag. solution of Na,S,0s. 5H,0
and the aqueous part was extracted with EtOAc (3 x 15 mL). The combined EtOAc extracts were
dried (anh. Na,SO,), filtered, concentrated under vacuo, and the residue was subjected to column
chromatography (eluent MeOH/DCM = 10:90). Aldehyde was found to be intact whereas, the 1,1-
diaminoazine get reacted with iodine and gave the product formed by the reaction of intermolecular
cyclization (Scheme-SI-3).
Scheme SI-3: The reaction of aldehyde (1k/2l) with 1k to elucidate the mechanism.

X, N NH N 7/N
c N k( L /©/\O 1, (0.5 eq.), 1,4-dioxane
- F

X N~
NH, Reflux N \g
1k 2k F

5k formed via proposed pathway
Aldehyde was unconsumed

. NsNH, N [ [
5 N . /@/\ o) N
E NH; HCO I, (0.5 eq.), 1,4-dioxane < N/
Reflux N \{l

F

Ha

1 21 H,

5k formed via proposed pathway
Aldehyde was unconsumed
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9. Single crystal analysis of 5k (CCDC 1828789):
Experimental details:

A suitable single crystals of 5k was selected and mounted using nylon loop on a SuperNova, Single
source at offset/far, HyPix3000 diffractometer monochromated of MoK radiation (A = 0.71073 A).
The crystal was kept at 293 K during data collection. Using Olex2, the structure was solved with the
SIR2004% structure solution program using direct methods and refined with the olex2.refine®
refinement package using Gauss-Newton minimisation. All nonhydrogen atomic positions were
located in difference Fourier maps and refined anisotropically. The hydrogen atoms were placed in
their geometrically generated positions. Two water molecules per molecule found to be highly
disorder inside the cavity and could not able to model after several attempts so finally removed by
solvent mask using Olex2.

1. Dolomanov, O.V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.; Puschmann, H. J. Appl.
Cryst., 2009, 42, 339-341.

2. Burla, M. C.; Caliandro, R.; Camalli, M.; Carrozzini, B.; Cascarano, G. L.; De Caro, L.;
Giacovazzo, C.; Polidori, G.; Siligi, D. Spagna, R. J. Appl. Cryst. 2007, 40, 609-613.

3. Bourhis, L .J.; Dolomanov, O. V.; Gildea, R. J.; Howard, J. A. K.; Puschmann, H. Acta Cryst.
2015, A71, 59-75.

Structural description

The molecule 5k was crystalized in monoclinic space group of 12/a with one molecule per
asymmetric unit. The two aromatic moieties stay one side of the triazole ring with almost a planner
like structure (Figure SI-1, Table SI-1). In the lattice, two molecules approach each other on a head-
to head dimeric arrangement through two strong H-bonds (2.965 A) between —NH, group of one
molecule with N-atom of other triazole moiety. Each dimer unit repeats in an alternate arrangement
to form a sheet like architecture along ac-plane. As a result a small cavity (9x11 A) is formed
between two adjacent H-bonded dimes and may accommodate solvent molecules (Figure SlI-2).
Again the weak m-m interactions between the aromatic rings provides an additional expansion of
packing the molecular alone b-axis. Detail crystallographic parameters including bond lengths and
bond angles are listed in Table SI-1 and Table SI-2.
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Figure SI-1: ORTEP diagram of 5k with 50% thermal probability ellipsoids.

P

2.965

Figure S1-2: H-bonding and lattice arrangement along ac-plane. A small cavity has formed between the two adjacent
dimes (color code: Green-F, Grey-C, Blue- N, light blue- H).
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Table SI-2. Crystal data and structure refinement for 5k.

CCDC 1828789
Empirical formula CisH11F>Ns
Formula weight 299.28
Temperature/K 293

Crystal system monoclinic
Space group 12/a

alA 25.282(2)
b/A 3.7619(2)
c/A 35.085(3)
a/° 90

/e 92.481(7)
y/° 90
Volume/A® 3333.7(4)

VA 8

pcalcg/cm’ 1.1925
w/mm™ 0.091

F(000) 1232.6
Crystal size/mm’ 0.25x0.1x0.1
Radiation Mo Ka 0.71073

20 range for data collection/® 6.46 to 55.06

Index ranges

-32<h<32,-4<k<4,-45<1<44

Reflections collected

19238

Independent reflections

3650 [Rint = 0.1031, Rsigma = 0.1281]

Data/restraints/parameters

3650/0/199

Goodness-of-fit on

F2 0.920

Final R indexes

[>=20 (] R1 = 0.0700, wR2 = 0.1632
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Table S1-3. Bond Length (A) and bond angles (°)

Atom Atom Length/A Atom Atom Length/A
FOO1 COOC 1.356(4) C008 C00G 1.390(4)
FO02 COOL 1.364(4) C009 CO0A 1.445(5)
NOO3 N004 1.396(4) C009 COOF 1.373(5)
NOO3 CO0D 1.374(4) C009 cool 1.379(5)
NOO3 COOK 1.384(4) NOOB COOK 1.342(4)
NOO4 COO0A 1.268(4) CO0C COOE 1.365(5)
NOO5 NOO06 1.408(4) CO0C COOH 1.364(5)
NOO5 C0O0D 1.303(4) COOF Co00J 1.369(5)
NOO6 COOK 1.295(5) CO0G COOH 1.382(5)
C007 C008 1.380(4) COo0I coom 1.381(5)
C007 COOE 1.371(4) C00J cooL 1.366(5)
C008 CO0D 1.468(5) COOL COOM 1.344(5)
Bond angles (°

COOD NOO3 N004 121.9(3) COOD NOO0O3 N004 121.9(3)
NOO5 CO0D N0O3 109.0(4) NOO5 COOD NOO03 109.0(4)
COOK NOO3 N004 129.6(3) COOK NOO3 N004 129.6(3)
C008 CO0D N003 125.5(4) C008 CO0D N003 125.5(4)
COOK NOO03 CO0D 105.9(3) COO0K N0OO03 C00D 105.9(3)
C008 CO0OD NOO5 125.5(4) C008 CO0D NO0O05 125.5(4)
COOA N0O04 N003 117.1(3) COOA N0O04 N003 117.1(3)
CO0C COOE CO07 118.6(4) CO0C COOE C007 118.6(4)
COOD NOO5 N006 108.1(3) COOD NOO5 N006 108.1(3)
C00J COOF CO09 122.0(4) C00J COOF C009 122.0(4)
COOK NOO6 NOO5 107.4(3) COOK NOO6 N0O05 107.4(3)
COOH CO0G C008 120.0(4) COOH CO0G C008 120.0(4)
COOE C007 C008 120.8(4) COOE C007 C008 120.8(4)
CO0G COOH C00C 118.6(4) CO0G COOH C00C 118.6(4)
COO0D C008 C007 123.5(4) COO0D C008 C007 123.5(4)
COOM €00l C009 121.5(4) COOM €00l CO09 121.5(4)
C00G C008 C007 119.4(4) CO0G C008 C007 119.4(4)
COOL C00J COOF 117.5(4) COOL C00J COOF 117.5(4)
C00G C008 CO0D 117.1(4) CO0G C008 CO0D 117.1(4)
NOO6 COOK NOO3 109.5(4) NOO6 COOK NOO3 109.5(4)
COOF CO09 CO0A 122.1(4) COOF C009 CO0A 122.1(4)
NOOB COOK NO03 124.3(4) NOOB COOK N003 124.3(4)
C00I CO09 COOA 120.2(4) CO0O0I C009 COOA 120.2(4)
NOOB COOK N0O6 125.9(4) NOOB COOK N006 125.9(4)
C0O0I C009 COOF 117.7(4) CO0O0I C009 COOF 117.7(4)
C00J COOL FO0O2 118.5(5) C00J COOL FO02 118.5(5)
C009 COOA N0O04 120.0(4) C009 COOA N0O04 120.0(4)
COOM COOL FO02 118.1(5) COOM COOL FO02 118.1(5)
COOE COOC FOO1 118.1(4) COOE COO0C FOO1 118.1(4)
COOM COOL C00J 123.4(4) COOM COOL C00J 123.4(4)
COOH CO0C FOO1 119.3(4) COOH COOC FOO1 119.3(4)
COOL COOM C00! 117.8(4) COOL COOM C00! 117.8(4)
COOH CO0C COOE 122.6(4) COOH CO0C COOE 122.6(4)
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10. Computational Methods:

Computational Methods

The quantum chemical calculations were performed using the Gaussian 09' suite of
programs. Geometry optimization of compounds was performed by DFT? using B3LYP? method.
The basis set used was 6-311++G(d,p). The frequency calculations were carried out on all the
structures to verify stationary point with zero negative frequency. The NBO charges were
calculated.”

1. Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.;
Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.;
Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara,
M.; Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O;
Nakai, H.; Vreven, T.; Montgomery, J. A., Jr.; Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd,
J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N.; Kobayashi, R.; Normand, J.;
Raghavachari, K.; Rendell, A.; Burant, J. C.; lyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.;
Millam, J. M.; Klene, M.; Knox, J. E.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.;
Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C,;
Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G.; Voth, G. A.; Salvador, P.;
Dannenberg, J. J.; Dapprich, S.; Daniels, A. D.; Farkas, O.; Foresman, J. B.; Ortiz, J. V.;
Cioslowski, J.; Fox, D. J. Gaussian 09, Revision D.01; Gaussian, Inc., Wallingford CT, 2009.

2. Parr, R. G.; Yang, W. Density-Functional Theory of Atoms and Molecules New York: Oxford
University Press, 1989.

3. Lee, C.; Yang, W.; Parr, R. G. Phys. Rev. B, 1988, 37, 785-789.

4. Bamba, K.; Patrice, O. W.; Ziao N. Computational Chem., 2016, 5, 51-64.
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11. Cartesian Coordinates of 1a, 1a' and la-1,

1w

Absolute Gibbs free energy = -529.870125

ITIIOIOOIOIOOO0OOIIZZZIIZS

-
g

-4.52342900
-4.59934100
-5.35510300
-2.25386200
-1.04670000
-3.16320300
-2.22678100
-3.95866800
-3.26823100
-0.01564200
1.35585200
2.41909100
2.20210100
3.74153400
4.54849000
4.02638000
1.65761400
0.84381300
2.97658600
3.19263900
5.05472600
-0.15063400

-0.48110300
-1.48361700
0.07964100
-0.77039600
-0.10843300
1.41254900
1.78501300
2.02385000
0.05671000
-0.87384100
-0.36397200
-1.28024400
-2.34363300
-0.84365800
-1.56802900
0.52006800
1.00922800
1.72349800
1.44309100
2.50605100
0.86355600
-1.95894600

Absolute Gibbs free energy =

-4.48614000
-4.64515100
-5.26541000
-2.29916600
-0.93988700
-3.01717600
-2.11088100
-3.81299800
-3.17880200
-0.20558400

1.26121100

2.03980600

1.55023700

-0.40336300
-1.39621500
0.22877200
-0.95835900
-0.84903500
1.37085900
1.79235700
1.98690700
0.01023400
0.20492900
0.09272900
1.25886700
2.22851300

0.00000200
0.00000200
-0.00000100
0.00000000
-0.00000200
0.00000000
-0.00000200
0.00000000
0.00000000
-0.00000200
-0.00000100
0.00000000
0.00000000
0.00000100
0.00000100
0.00000100
-0.00000100
-0.00000100
0.00000000
0.00000000
0.00000200
0.00000100

- 529.835744

0.00016600
0.00017600
0.00012500
0.00002700
-0.00013300
-0.00006100
-0.00007700
-0.00004200
0.00004800
-0.00019700
-0.00008200
0.00000100
-0.00001200
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C
H
C
C
H
C
H
H
H

3.43129000
4.01683700
4.06706000
1.91297500
1.30880200
3.29990600
3.79088000
5.14976500
-0.55265800

Iw-1,

1.19059400
2.10339100
-0.04875000
-1.15190200
-2.05039000
-1.21762300
-2.18480900
-0.10669900
1.24299200

0.00008900
0.00014700
0.00010800
-0.00006100
-0.00012800
0.00003200
0.00004200
0.00018100
-0.00004800

Absolute Gibbs free energy = -552.661422

-0.87695800
-1.28855200
-0.95282100
-1.82549000
-1.86890900
-0.73862800
-0.82496100
0.13016200
-1.16268100
-2.87767300
-3.16182400
-4.12953400
-4.61965800
-4.45747000
-5.19974100
-3.83284600
-2.54772700
-1.81731800
-2.88356300
-2.40441500
-4.08839200
-3.59383200
0.65052100
3.35229700

4.73725800
4.91560000
5.50632900
2.65957200
1.36403600
3.24318100
2.28052100
3.68037200
3.48577100
0.67480100
-0.71247900
-1.39505300
-0.88400700
-2.71578500
-3.23103600
-3.37136200
-1.38142300
-0.86487600
-2.69685500
-3.20068000
-4.39937200
1.17361500
0.19633100
-0.95728300

-0.32461500
-1.22959000
0.32576700
-0.58512000
-0.11856900
1.45264600
1.74738800
1.72553800
0.17201500
-0.52863900
-0.17569700
-0.93127800
-1.75335400
-0.64298700
-1.24168200
0.41629600
0.89629200

1.50346800
1.18728200
2.01892500
0.64674500
-1.18537300
-0.04591400
-0.10291500

Absolute Gibbs free energy = -529.863074

01
C
C
c

-4.01173500 0.54329500 0.04070400

-3.73913600

-0.82257100

0.03210400

-2.42096500 -1.27059900 0.00309700
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12. NBO Charges on reactive centers in 1w, 1x and 1w-I,

1w

-1.35250400
-1.63999200
-2.95512700
-5.03674100
-4.55157400
-3.16199200
0.01442600
0.12591800
1.04758800
2.26612600
3.43718900
4.53194400
5.34173400
3.24790600
2.30283800
3.98025200
2.38927900
-0.82255900
-2.21503100

-0.36161400
1.01403200
1.45792700
0.89539700

-1.54027800
2.52242200

-0.88043000

-1.97021300

-0.11781500

-0.68663800
0.06148000

-0.59351900
0.02033600
1.42233800
1.75276600
2.00586800

-1.69367500
1.72396200

-2.33626200

3

-0.262

2

-0.470

-0.01723700
-0.00927300
0.01946600
0.06265000
0.04761700
0.02427500
-0.04723200
-0.07282800
-0.04349800
-0.08217700
0.01176700
0.13566400
0.14743900
-0.10246400
0.03315300
0.26733600
-0.03054500
-0.02818300
-0.00396000

-0.013
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Figure-SI-3: The NBO charges at the various atoms in the azine (1w), Azine-I, complex (1w-I),
and the hydrazone (1w-HY) forms.
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