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Solvent-free Synthesis of Triazines Using
N-Halosulfonamides

Ramin Ghorbani-Vaghei®”, Azadeh Shahriari®, Zahra Salimi?, Somayeh Hajinazari®

1. 3-(3-Methoxyphenyl)-5,6-di(p-tolyl)-1,2,4-triazine (Table 2, entry 1): Yellow
powder. Mp: 100-103 °C (99°C)®; 'H NMR (400 MHz CDCls): &4 (ppm) 2.41 (s,
CHs, 3H), 2.42 (s, CH3, 3H), 3.95 (s, CHs, 3H), 7.11-8.28 (m, CH aromatic, 12H). *C
NMR (100 MHz, CDCls): 8. (ppm) 21.43, 21.52, 55.49, 112.67, 117.93, 120.84,
129.25, 129.30, 129.33, 129.81, 132.80, 133.13, 136.33, 139.67, 141.17, 155.32,
155.41, 160.02, 160.75. MS: m/z 367. . Anal. Calcd for Cy4H,1NzO: C, 78.45; H,
5.76; N, 11.44; Found: C, 77.43; H, 5.83; N, 11.09.
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2. 5,6-Bis(4-methoxyphenyl)-3-phenyl-1,2,4-triazine (Table 2, entry 2): Yellow
powder. Mp: 155-158 °C (165 °C)*; IR (KBr): 2967, 2938, 2842, 1605, 1574, 1488,
1254; *H NMR (400 MHz CDCls): 8 (ppm) 3.87 (s, OCHs, 3H), 3.88 (s, OCHs, 3H),
6.90-8.68 (m, CH aromatic, 13H). *C NMR (100 MHz, CDCls): &. (ppm) 55.34,
55.40, 113.99, 114.12, 128.19, 128.23, 128.76, 130.76, 131.30, 131.54, 135.04,
154.58, 154.76, 160.67, 160.70, 161.74. MS: m/z 369. Anal. Calcd for C»3H19N30, C,
74.78; H, 5.18; N, 11.37; Found: C, 74.77; H, 4.87; N, 11.009.
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Reten. Time Response Weight Weight Peak Element Carbon Rgspcnse
[min] [mg] [%] Type Name Ratio
0.977 1572.718 0.566 11.09 Refer Nitrogen 0.078
1.400 20040.519 3.814 74.77 Refer Carbon 1.000
5.510 5733.999 0.248 4.87 Refer Hydrogen 0.286
Total 5.101 90.72
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3. 3-Methylphenanthro[9,10-e][1,2,4]triazine (Table 2, entry 3): Yellow powder.
Mp: 166-168 °C; IR (KBr): 3117, 3065, 1699, 1672, 1185, 948; *H NMR (400 MHz,
CDCls): 8y (ppm) 2.54 (s, CHs, 3H), 7.28-8.34 (m, CH aromatic, 8H) **C NMR (100
MHz,CDCls3):6.(ppm)19.93,123.01,123.13,124.2,128.06,128.83,129.15,129.35,130.0
9,130.82,131.67,134.98,136.38,175.09.MS: m/z 245.
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4. 5,6-Bis(4-methoxyphenyl)-3-(p-tolyl)-1,2,4-triazine (Table 2, entry 4): Yellow
powder. Mp: 146-148 °C (149°C)%; IR (KBr): 3042, 3014, 2961, 2839, 1606, 1577,
1484, 1177, 832 ; *H NMR (400 MHz, CDCls): & (ppm) 2.47 (s, CHs, 3H), 3.86 (s,
OCHs, 3H), 3.86 (s, OCHs, 3H), 6.89-8.56(m, CH aromatic, 12H). **C NMR (100
MHz, CDCls): . (ppm) 55.33, 55.38, 113.95, 114.08, 128.15, 128.28, 128.32,
129.54, 130.73, 131.53, 132.30, 154.50, 154.53, 160.63, 160.73, 161.67. MS: m/z
383.
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5. 3-(3-Methoxyphenyl)-5,6-diphenyl-1,2,4-triazine (Table 2, entry 5): vyellow
powder. Mp: 133-135 °C; IR (KBr): 3066, 3004, 2945, 1607, 1582, 1499, 690; 1H
NMR (400 MHz, CDCI3): 6H (ppm) 3.95 (s, OCH3, 3H), 6.89-8.25 (m, CH aromatic,
14H). 13C NMR (100 MHz, CDCI3): &c (ppm) 55.50, 112.79, 118.08, 120.92,
128.53, 128.62, 129.47, 129.60, 129.89, 130.73, 135.51, 135.86, 136.15, 155.52,
155.57, 160.07, 161.06. MS: m/z 340, Anal. Calcd for C22H17N30: C, 77.86; H,
5.05; N, 12.38; Found: C, 78,55; H, 5.18; N, 12.54.
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6. 5,6-Bis(4-methoxyphenyl)-3-methyl-1,2,4-triazine (Table 2, entry 6): Yellow
powder. Mp: 122-125 °C (109-113 °C)29; IR (KBr): 2932, 2838, 1607, 1577, 1255,
832; 1H NMR (90 MHz, DMSO-d6): 6H (ppm) 2.81 (s, CH3, 3H), 3.34 (s, OCHS3,
6H), 6.936-7.450 (m, CH aromatic, 8H). MS: m/z 307.
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7. 3-Phenyl-5,6-di(?-tolyl)-1,2,4-triazine (Table 2, entry 7): Yellow powder. Mp: 165-
166 °C (168 °C)%; IR (KBr): 3062, 3032, 1608, 1490, 1366, 697; *H NMR (400 MHz,
CDCIy): 6y (ppm) 2.42 (s, CH3, 3H), 2.42 (s, CH3, 3H), 7.19-8.69 (m, CH aromatic, 13H).
3C NMR (100 MHz, CDCls): &, (ppm) 21.43, 21.52, 128.27, 128.78, 129.25, 129.30,
129.33, 129.80, 131.39, 132.83, 133.182, 134.96, 139.64, 141.14, 155.31, 155.38, 160.96.
MS: m/z 337. Anal. Calcd for C3H19N3: C, 81.87; H, 5.68; N, 12.45 Found: C, 83.07; H,
5.78; N, 12.44.
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8. 5,6-Dimethyl-3-(pyridin-4-yl)-1,2,4-triazine (Table 2, entry 8): Yellowish powder. Mp:
119-121 °C; IR (KBr): 2957, 2925, 2855, 1597, 1518, 1397, 1384, 783; *H NMR (400
MHz, DMSO-dg): 6y (ppm) 2.61 (s, CH3, 3H), 2.68 (s, CH3, 3H), 8.26-8.80 (m, CH
aromatic, 4H). *C NMR (100 MHz, DMSO-ds): &. (ppm) 19.76, 22.24, 121.60, 142.68,
151.12, 158.50, 159.80, 160.686. MS: m/z 186.

PerkinElmer Spectrum Version 10.01.00
Wednesday, January 01, 2014 10:14 PM
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9. 5,6-Diphenyl-3-(pyridin-4-yl)-1,2,4-triazine (Table 2, entry 9): Yellow powder. Mp:
163-164 °C; *H NMR (400 MHz CDCls): 8y (ppm) 7.28-8.87 (m, CH aromatic, 14H). **C
NMR (100 MHz, CDCl3): 8. (ppm) 121.87, 128.68, 128.75, 129.52, 129.87, 130.02,
131.11, 135,07, 135.32, 142.19, 150.76, 155.95, 156.74, 159.64. MS: m/z 310. Anal.
Calcd for CyoH14N4: C, 77.40; H, 4.55; N, 18.05 Found: C, 77.48; H, 4.33; N, 17.71.

9
&
BBONNNNNNNNSNNNNNNNNENNENNNENSENNSSS EQ&”&O MMMMM f‘d%l"s“m
N PROCNO 1
S Date_ 20130911
N Time 16.59
INSTRUM pect

S31




140 120 80 60 40 20 o

ppm

File
Operator
Acquired
Instrument
Sarnple Narne:
Mise Info
Vial Number:
bundance
3200000
3000000
2800000
2800000
2400000
2200000
2000000
1800000
1800000
1400000
1200000
1000000
800000
8oooo0|

400000

200000

57

C:\MSDCHEM\4\DATA\Snapshot\64013493.D N
4 Jan 1980 1:56 using AcgMethod TEST ARI I
Instrurnen N

° I

1

Scan 9 (0:252 min): 64013493.0

152

7

104 310

0
fvz=> 5060

T13 13 171
LB 5 N 3 190 199205 215221227 240 255 269 279 297 305
T T

110 120 130 140 150 160 170 180 190 200 220 260 270 280 290 300

69 83 Il
i

70 80 90 100 210 230 240 250 310

532



JNi<u1:d  liz$lll-m t.:nromatogram t.::1 A:S LIBnty\YVUKK1\Uata(:Snanryan Il Uli_1U_<!U1:J_1U_ll_U1:J Y_UU_4f 1-'M_U :1I-'KM I-'age :I ol
Result Table (ESTD- Shshrysri9 09_10_2013_10_9_2013 9_00_47 PM_052 - INT7-1)
Reten. Time Response Weight Weight Peak Element Carbon Response
[min] [mg] [%] Type Name Ratio
0.960 2662.419 1.049 17.71 Refer Nitrogen 0.113
1.363 23614.050 4.588 77.48 Refer Carbon 1.000
5.537 5885.472 0.256 4.33 Refer Hydrogen 0.249
i Total 5.922 99.52

533



10. 5,6-Bis(4-methoxyphenyl)-3-(pyridin-4-yl)-1,2,4-triazine (Table 2, entry 10): Yellow
powder. Mp: 155-157 °C; IR (KBr): 3071, 3034, 2936, 2839, 1603, 1576, 1485, 1257,
828; 1H NMR (400 MHz, DMSO-d6): 8H (ppm) 3.80 (s, OCH3, 3H), 3.81 (s, OCHS3,
3H), 6.98-8.86 (m, CH aromatic, 12CH). 13C NMR (100 MHz, DMSO-d6): éc (ppm)
55.74, 55.87, 114.54, 114.62, 121.84, 127.75, 128.05, 131.19, 132.00, 142.46, 151.21,
155.37, 156.47, 158.91, 160.92, 161.99. MS: m/z 370.

PerkinElmer Spectrum Version 10.01.00
Sunday, December 15, 2013 10:52 PM
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11. 3,5,6-Tri(p-tolyl)-1,2,4-triazine (Table 2, entry 11): Yellow powder.Mp: 166-167 °C
(165 °C)28; IR (KBr): 3031, 2918, 2863, 1610, 1490, 819.55; 'H NMR (400 MHz CDCly):
on (ppm) 2.41 (s, CHs, 3H), 2.41 (s, CHs, 3H), 2.48 (s, CHs3, 3H), 7.19-8.58 (m, CH
aromatic, 12H). 3¢ NMR (100 MHz, CDCl3): &; (ppm) 21.43, 21.52, 21.64, 128.23,
129.23, 129.28, 129.30, 129.56, 129.79, 132.22, 132.93, 133.28, 139.52, 141.04, 141.79,

155.13, 155.24, 161.03. MS: m/z 351.

PerkinElmer Spectrum Version 10.01.00
Saturday, September 07, 2013 10:54 PM
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Me
Reten. Time Response Weight Weight Peak Element Carbon Rgs)onse
[min] [mg] [%] Type Name Ratio
0.980 1762.871 0.648 11.86 Refer Nitrogen 0.076
1.377 23166.181 4.466 81.74 Refer Carbon 1.000
5.833 7156.328 0.324 5.94 Refer Hydrogen 0.309
Total 5.464 99.54
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12. 3-(Pyridin-4-yl)-5,6-di(p-tolyl)-1,2,4-triazine (Table 2, entry 12): Yellow powder.

Mp: 145-147 °C; IR (KBr): 3066, 3031, 2979, 1608, 1492, 1390, 697; *H NMR (400
MHz CDCls): 84 (ppm) 2.42 (s, CHs, 6H), 7.20-8.86 (m, CH aromatic, 12H). **C
NMR (100 MHz, CDCls): 8. (ppm) 21.46, 21.54, 121.81, 129.35, 129.39, 129.46,
129.80, 132.37, 132.61, 140.19, 141.65, 142.38, 150.69, 155.71, 156.55, 159.30. MS:
m/z 338.

PerkinElmer Spectrum Version 10.01.00
Saturday, December 28, 2013 10:59 PM
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Date Saturday, December 28, 2013 10:59 PM
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13. 3-(3-Methoxyphenyl)-5,6-bis(4-methoxyphenyl)-1,2,4-triazine (Table 2, entry 13):
Yellow powder. Mp: 139-140 °C; IR (KBr):3070, 2936, 2836, 1604, 1579, 1498,
1255, 1175; *H NMR (400 MHz CDCls): 8 (ppm) 3.86 (s, OCHs3, 3H), 3.86 (s, OCHs,
3H), 3.94 (s, OCHj, 3H), 6.89-8.25 (m,CH aromatic,12H). *C NMR (100 MHz,
CDCl3): 8¢ (ppm) 55.33, 55.39, 55.48, 112.64, 113.98, 114.11, 117.79, 120.75, 128.14,

128.18, 129.80, 130.75, 131.54, 136.42, 154.57, 154.80, 160.01, 160.45, 160.72,
161.75. MS: m/z 399.

v

PerkinElmer Spectrum Version 10.01.00
Saturday, June 01, 2013 9:40 PM
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Date Saturday, June 01, 2013 9:40 PM

Yol
2936.88cm+1

2836.43cm-1
901
85
801 13 B ‘
"_ 1579.45cm-1 12 :
; 793.25cm-1
O\ Meo ij ‘ 830.16cm-1
22 O 046.65cm-1
N 1025.32cm-1
70 ‘ SN ;
OMe
651 O N)\Q/
— 15cm- 1175.86cm-1
604 MeOr 1604.69cm-1 1498.15cm-1 12§§.7‘m-1
4000 3500 3000 2500 2000 1500 1000 500400

cm-1

—— 13a Sample 716 By Moradi Date Saturday, June 01 2013

S46



MeO N PN TNNM M A~ N ®IDM®D = o (—‘ap
DANOSM AN IN~ NO N OO
NNRERELEITTNN AN D es ©
O N B O NN~~~ OOV Ommm =B e ER
SN (e, k\‘\\“//./%‘/ ‘ Ei_a 5
= OMe e e B e
O N NAME 3H
EXPNO 1308
PROCNO 1
MeOr g::r;;xcqulsumgogéd:ﬂ(-m
Time
INSTRUM spect
L S mm Multinucl
PULPROG zg
TD 32768
SOLVENT CDC13
NS 1
DS 0
SWH 11574.074 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 256
DW 43.200 usec
DE 6.00 usec
LE 0.0
o1 5.00000000 Sec 3=
———————— CHANNEL fl S===mmw
NUC1 1H
Pl 9.00 usec
PL1 6.0 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
sSI 2768
SF 400.1300045 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
L PC 1.00
T T T T T T T T T T T T T T
19 18. 17 16, 15 "14 13 12 147 10 9 1 (4] ppm
o © nMm N NMmMm I [l oD M
N NO Mo o [~ ) ~ N O R R B
NN ~~ DN oo o™ | o\ DY OV O
@ S N o N dids BRUKER
~ ] \ { 3 \ ) \ ’ / ’ \ / \\// Current Data Parameters
NAME 3H
EXPNO 1308
13 PROCNO 1
MeO F2 - Acquisition Parameters
Date_ 20130825
Time 10.23
N*N INSTRUM spect
‘ ;ﬁggﬁ%s 5 mm Multinucl
zg
N QM ™ 32768
SOLVENT CDC13
NS 1
MeOr DS o
SWH 11574.074 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 256
i} 43.200 usec
DE 6.00 usec
TE 300.0 K
Dl 5.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 9.00 usec
PL1 -6.00 dB
SFOL 400.1324710 MHz

L

k.

F2 - Processing parameters
SI 32768

SF 400.1300045 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

W

R e

S

°7§f r

T T T T T T T T T T T T T
83 B2 6T BD TH T® FV I8 ¥B 14 73 12 v 2

S47



8 |
4 " s
S T R R e e
-5 MR, i gl | pleil il e,
e .M | maw ‘Ro ] g B amn;nwuw - (9p)
e T T O R e | %
- 2588 2 -3 18 _-25 |sUK,anELEY -
wumummmmmwmmmmmmwm sz |Gcait 1830eEaRcEtaaltane *
B £
a a
o £08'62H — L a
65106 —
re WEIeL—
o
]
=
Lo 0
« Lo
s
3
ayoe— it
Lo
<
66£°SS g
mz.ﬁW M £
A o -
S8Y'ss g
e
o 0
e eerss
g —
sevss
o
w o
4
WLl
:3:/
LY
L6L L~ bl N o 8
i s LS L
mw“umw - - T —
08182} —_—
0862 —F 186EH ~
wﬂ.wmw\ — ° T —
e -
st -
8LS¥S1 : S~ — |w
008'¥51 008951 — -
£4009} 2
E;&W ERTHRY. S
5.8_\ o
82191
s
o
O, - @ o
e £10090 ~ ——ti D
15Y'09) — — -
e ="
° L9 — ——
-]
~
z
TN
z z
o o
(%) (%)
= =

56 ppm
S48

ppm

114




Abundance o “Scan 13 (0.286 min). 64013495.D
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14. 3,5,6-Triphenyl-1,2,4-triazine (Table 2, entry 14): Yellow powder. Mp: 145-146
°C; IR (KBr):3058,2923,1600,1577,1504,1391; '"H NMR (90 MHz DMSO-de): &y
(ppm) 7.10-8.50 (m,CH aromatic,15H)
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