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® 17 examples
yields up to 76%

® Triazine ring as directing group

® Lower loading of oxidant

1,3,5 triazines, especially indole functionalized triazine derivatives, exhibit excellent
activities, such as anti-tumor, antibacterial, and anti-inflammatory activities. Traditional
methods for the synthesis of N-(2-triazine) indoles suffer from unstable materials and tedious
operations. Transition-metal-catalyzed C-C/C-N coupling provides a powerful protocol for the
synthesis of indoles by the C-H activation strategy. Here, we report the efficient ruthenium-
catalyzed oxidative synthesis of N-(2-triazine) indoles by C-H activation from alkynes and
various substituted triazine derivatives in a moderate to good yield, and all of the N-(2-triazine)
indoles were characterized by '"H NMR, 3C NMR, and HRMS. This protocol can apply to the
gram-scale synthesis of the N-(2-triazine) indole in a moderate yield. Moreover, the reaction is
proposed to be performed via a six-membered ruthenacycle (II) intermediate, which suggests

that the triazine ring could offer chelation assistance for the formation of N-(2-triazine) indoles.
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The analysis of relative yield
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Figure S2, 3C NMR spectrum of 4-(2,3-diphenyl-1H-indol-1-yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3a) in CDCI3
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Figure S3, 'H NMR spectrum of 4--4-(7-methyl-2,3-diphenyl-1H-

indol-1-yl)-N,N-dimethyl-1,3, 5-triazin-2-amine (3b) in CDCI13
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Figure S4, 3C NMR spectrum of 4--4-(7-methyl-2,3-diphenyl-1H-

indol-1-yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3b) in CDCI3
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Figure S5, '"H NMR spectrum of N,N-dimethyl-4-(6-methyl-2,3-diphenyl-1H-

indol-1-yl)-1,3,5-triazin-2-amine (3¢) in CDCI3
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Figure S6, 1*C NMR spectrum of N,N-dimethyl-4-(6-methyl-2,3-diphenyl-1H-

indol-1-yl)-1,3,5-triazin-2-amine (3¢c) in CDCI3



1cev
¥09v

LECT

0161 *
arer1
1002
690¢ *
6212 "
€0ce”
laaa
1662 "
L0Ve "
99v¢ *
€04¢ °
1962
964¢C °
¥€92 "
L0L2 "
1LL8"
9082 °
L98¢ "
621¢€ "
92¢¢ "
gLee”
862€ °
geee ”
arve "
agre
816¢ "
0vov *
809V °
128y -

6V.LS

20220112zm
F210607

T~

.NI\I

e
1
L
o
_
=
=

.7 i

7

21 S

L T

LA A

L ,WW

2 B

T

L7 ..m.

L o

L S

L a

L =

L °

L s

L ©

L 5 T

L = (@]

L =
WV

; S

L 3

L 2

L Z,

L

8~_ cm

wl\l

.wl\n m
g
g«
wm
a4
S g
“3
T

3
~ =
w3
N

g=
5 -5
808
= =

B

R

16
Wme

Fro

nm/.

00"
F00°

00"
60"
(e
G0~
10

RS RN RN

K4
K4

€

—

0.0

=51

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

10.0



VeIV 16—

8€G9 "GE~—
6ILY 9¢—"

S6TL 9L

GVSE "LL

3956
ovlvy
L1Se
LLEL
€ees
G6IL
8€LL
SOET

§970

0SST
968¢
9592
¢v06
8€€C
¥102
2996

108L
6€5S
€908

20220117zm
F210607

YII—
61T
col

el /
921
921 /.

LTT~E
At

0€T

.omﬁmNm
.omﬁk\u
k43!
€€T
VET
GET
GET

79T~
€91~"
"GoT—"

Figure S8, C NMR spectrum of N,N-dimethyl-4-(5-methyl-2,3-diphenyl-1H-indol-1-yl)-1,3,5-

triazin-2-amine (3d) in CDCI3
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Figure S9, 'H NMR spectrum of 4-(7-methoxy-2,3-diphenyl-1H-indol-1-
yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3e) in CDCI3
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Figure S10, 'H NMR spectrum of 4-(7-methoxy-2,3-diphenyl-1H-indol-1-

yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3e) in CDCI3
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Figure S11, 'H NMR spectrum of 4-(5-methoxy-2,3-diphenyl-1H-indol-1-

yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3f) in CDCI3
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Figure S12, 'H NMR spectrum of 4-(5-methoxy-2,3-diphenyl-1H-indol-1-

yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3f) in CDCI3
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Figure S13, 'H NMR spectrum of 4-(2,3-diphenyl-5-(trifluoromethoxy)-1H-indol-1-yl)-N,N-

dimethyl-1,3,5-triazin-2-amine (3g) in CDC13
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spectrum of 4-(2,3-diphenyl-5-(trifluoromethoxy)-1H-indol-1-yl)-N,N-

BC NMR

dimethyl-1,3,5-triazin-2-amine (3g) in CDC13
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Figure S15, 'H NMR spectrum of 4-(5-fluoro-2,3-diphenyl-1H-indol-1-yl)-

N,N-dimethyl-1,3,5-triazin-2-amine (3h) in CDC13
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Figure S16, '*C NMR spectrum of 4-(5-fluoro-2,3-diphenyl-1H-
indol-1-yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3h) in CDCI3
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Figure S18, 3C NMR spectrum of 4-(5-chloro-2,3-

diphenyl-1H-indol-1-yl)-N,N-dimethyl-1,3,5-triazin-2-

amine (31) in CDCI3
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Figure S19, 'H NMR spectrum of 4-(4-(2,3-diphenyl-1H-indol-1-

yl)-1,3,5-triazin-2-yl)morpholine (3j) in CDCI3
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Figure S20, 3C NMR spectrum of 4-(4-(2,3-diphenyl-1H-indol-1-
140

yl)-1,3,5-triazin-2-yl)morpholine (3j) in CDCI3
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Figure S21, 'H NMR spectrum of [-(4-(4-methylpiperazin-1-
yl)-1,3,5-triazin-2-yl)-2, 3-diphenyl-1 H-indole (3k) in CDCI3
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Figure S22, 3C NMR spectrum of [-(4-(4-methylpiperazin-1-
yl)-1,3,5-triazin-2-yl)-2,3-diphenyl-1 H-indole (3k) in CDCI3
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Figure S23, '"H NMR spectrum of 4-(2,3-di-p-tolyl-1H-indol-1-yl)-N,N-dimethyl-1,3,5-

triazin-2-amine (3m) in CDCI3
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Figure S24, 3C NMR spectrum of 4-(2,3-di-p-tolyl-1H-indol-1-yl)-N,N-dimethyl-1,3,5-

triazin-2-amine (3m) in CDCI3
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Figure S25, '"H NMR spectrum of 4-(2,3-bis(4-ethylphenyl)-1H-indol-1-yl)-N,N-

dimethyl-1,3,5-triazin-2-amine (3n) in CDCI3
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Figure S26, 3C NMR spectrum of 4-(2,3-bis(4-ethylphenyl)-1H-indol-1-yl)-N, N-

dimethyl-1,3,5-triazin-2-amine (3n) in CDCI3
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Figure S27, 'H NMR spectrum of 4-(2,3-bis(4-chlorophenyl)-1H-indol-1-yl)-

N,N-dimethyl-1,3,5-triazin-2-amine (30) in CDCI3
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Figure S27, 1H NMR spectrum of 4-(2,3-bis(4-chlorophenyl)-1H-indol-1-yl)-N,N-dimethyl-1,3,5-triazin-2-amine (3o) in CDCl3
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Figure S28, 13C NMR spectrum of 4-(2,3-bis(4-chlorophenyl)-1H-indol-1-yl)-

N,N-dimethyl-1,3,5-triazin-2-amine (30) in CDCI3
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dimethyl-1,3,5-triazin-2-amine (3p) in CDCI3
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Figure S30,

dimethyl-1,3,5-triazin-2-amine (3p) in CDCI3
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Figure S31, 'H NMR spectrum of 4-(2,3-di(thiophen-2-yl)-1H-indol-1-yl)-N,N-dimethyl-1, 3, 5-triazin-2-

amine (3q) in CDCI3

N S |

_JL ._JL

M

Fee

Far

I

7l
60

90
00"

NS

€

e

— —

0.0

839

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

f1 (ppm)



681L'6—

7686 "Ge~_
L¥1G 96"

€811 9L

€EGE "LL

GITL 29T~
8¢Ve V91—
0812 '991—

20220117zm
F220101

Figure S32, 3C NMR spectrum of 4-(2,3-di(thiophen-2-yl)-1H-indol-1-yl)-N,N-dimethyl-1, 3, 5-triazin-2-

amine (3q) in CDCI3
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Figure S33, '"H NMR spectrum of 4-(2-(4-methoxyphenyl)-3-(4-propylphenyl)-1H-indol-1-yl)-N,N-

dimethyl-1,3,5-triazin-2-amine (3r and 3r') in CDCI3
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Figure S34, 3C NMR spectrum of 4-(2-(4-methoxyphenyl)-3-(4-propylphenyl)-1H-indol-1-yl)-N,N-

dimethyl-1,3,5-triazin-2-amine (3r and 3r') in CDCI3
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Figure S35, 'H NMR spectrum of N2 N-dimethyl-N*-

phenyl-1,3,5-triazine-2,4-diamine (1a) in CDCI3
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 Figure S35, 1H NMR spectrum of N2,N2-dimethyl-N4-phenyl-1,3,5-triazine-2,4-diamine (1a) in CDCl3
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 Figure S36, 13C NMR spectrum of N2,N2-dimethyl-N4-phenyl-1,3,5-triazine-2,4-diamine (1a) in CDCl3
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Figure S37, 1H NMR spectrum of 4-morpholino-N-phenyl-1,3,5-triazin-2-amine (1j) in CDCl3
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Figure S38, 13C NMR spectrum of 4-morpholino-N-phenyl-1,3,5-triazin-2-amine (1j) in CDCl3
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Figure S39, 1H NMR spectrum of 4-(4-methylpiperazin-1-yl)-N-phenyl-1,3,5-triazin-2-amine (1k) in CDCl3
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Figure S40, 3C NMR spectrum of 4-(4-methylpiperazin-1-yl)-
N-phenyl-1,3,5-triazin-2-amine (1k) in CDCI3
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Figure S40, 13C NMR spectrum of 4-(4-methylpiperazin-1-yl)-N-phenyl-1,3,5-triazin-2-amine (1k) in CDCl3


1LVE ¢

G102 €
291¢ .mv

702
0€S0 HNW
bR 4

628 .NV
8ve L—

7085 "L
¥529 .NV

20230412zm
1L CDC13

<

/

HsC N
e

N\(N

N
PN
H;C CHj

spectrtum of N2 N?,6-trimethyl-N*-

'H NMR

phenyl-1,3,5-triazine-2,4-diamine (11) in CDCI3

Figure S41,

o

862

F00°T
Foz

G8°0
80 °C

0.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0


MINGZENG
文本框
Figure S41, 1H NMR spectrum of N2,N2,6-trimethyl-N4-phenyl-1,3,5-triazine-2,4-diamine (1l) in CDCl3
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Figure S42, 3C NMR spectrum of N2, N, 6-trimethyl-N*-
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Figure S42, 13C NMR spectrum of N2,N2,6-trimethyl-N4-phenyl-1,3,5-triazine-2,4-diamine (1l) in CDCl3
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