General Papers ARKIVOC 2021, x, S1-S17

Supplementary Material

Synthesis of (1,4-benzoxazinones-3-yl)malonate derivatives via cross-dehydrogenative-coupling
reactions under ball-milling conditions

Ali Sharifi*, Maryam Moazami, Zahra Babaalian, M. Saeed Abaee, and Mojtaba Mirzaei
Faculty of Organic Chemistry and Natural Products, Chemistry and Chemical Engineering Research Center of Iran, Pajohesh Blvrd.,

Tehran, Iran, 1496813151
Email: sharifi@ccerci.ac.ir

Table of Contents

TH-NMR spectra of COMPOUNAS 3@, 3D, 3C, 30 ....ooiuiiieiiiiceiece ettt ettt e et e e e et e et e et e eaeesteestesreesasenessaeesssenteesessaeentesseesreentesneesreenns S2
13C NMR, mass and IR spectra 0f COMPOUNG Bd........c.occuiiuiiiuiiiiieiecii ettt ettt e et e e eteesteeteereesteestesseesteenessseesssesseseesasenteeseesseeteeneesreenns S6
TH-NMR Spectra Of COMPOUNTS 3@, BF.......ocueiiriiiiieiieieeie ettt ettt et e et e e teeteeaeeeteeaeeaeeebeenseeaeeeteenteessestsenseesseebsenseessesasenteeaseeseenteeseesreenns S9
13C NMR, mass and IR Spectra Of COMPOUNG Bf.........c.ooiiiuiiiiiieiiieiiee ettt eeete et eeseesteeteeseesbeeessseesseentssseesasensseseesseestesneesreenseeneeas S11
IH-NMR, 33C NMR, mass and IR SPectra Of COMPOUNGT BE......coviiiuiiiiiriiieiieieieeeete ettt eeeste et e estesbeestsesaesaeetssseesasesesstesseesessneesaeeneseneens S14

Page S1 ©AUTHOR(S)


mailto:sharifi@ccerci.ac.ir

General Papers

1

) il

]

0.94-T
] 1.00-T
- 1011

H NMR of 3a

\l

Lll

ARKIVOC 2021, x, S1-S17

130

120

110

100

1.06
2.90%
3.06

I b

T v T y T T T g T ¥ T ¥ T T T T T T

105 100 95 9.0 8.5 8.0 75 70 6.5 6.0

Page S2

5.5 5.0
f1 (ppm)

4.5

T T T Y T " T

4.0 3.5 3.0 2.5

2.0

1.5 1.0 0.5

©AUTHOR(S)



General Papers

CE:%}Q
‘: I

s

'"H NMR of 3b

IR/

Al S L
5 55 828 B§
T T

ARKIVOC 2021, x, S1-S17

6.00*[
T
N

6.0 5.5 5.0 45 4.0 3.5
f1 (ppm)

Page S3

3.0

2.5

2.0

1.5 1.0 0.5 0.0

©AUTHOR(S)



General Papers ARKIVOC 2021, x, S1-S17

rrs "H NMR of 3c

N (0] 130
| 120

3c 110

[

1 e L

Sz AT
8 il

3.261

10

111-J
4 110

1.14
3.33
-4 3.05

=1 & 1 & 3 & 5 & L * L & L & [ & 5 1 L B Y B T PR B P — + I+ I & [ & 1 & 1 Fa & 5 & §* L+ [ 7 [ &1 ¢
64 62 60 58 56 54 52 50 48 46 44 4.2 40 3.% ( 3.6) 34 32 30 28 26 24 22 20 18 16 14 12 10 08
ppm

Page S4 ©AUTHOR(S)



General Papers

)@%J "H NMR of 3d
N

Il 1

f #1 /

T

T

ARKIVOC 2021, x, S1-S17

15

10

zso—zi
6.08—
T

e | .J
S, R b Wb ey
825 354 888 § &
- OO0 (= o ] - (=1
T T % T T T J T ¥ T % J T % T ¥ T K T T T T T T
9.5 9.0 8.5 8.0 75 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 0.5
f1 (ppm)

105 10.0

Page S5

©AUTHOR(S)



General Papers ARKIVOC 2021, x, S1-S17

13.88
13.74

62.25
62.18
™\-59,72

76.81

—121.45
116.53
116.42
77.33
77.07

——54.59
—~-53.13
—21.22

f.
Lo
<
<

E

Joues C NMR of 3d

3d 180

T J T ¥ T ¥ T L T 5 T X T X T ¥ T ¥ T ¥ T % T X T x T ¥ T ¥ T ¥ T % T X T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Page S6 ©AUTHOR(S)



General Papers ARKIVOC 2021, x, S1-S17

/CEN%A)OLOJ Mass spectrum of 3d
SAal

3d
9050000 91.4
8050000 274.4 320.5
7050000 252.4
224.4
6050000
5050000 65.3 411.6
4050000
3050000
2050000
1050000 ‘ ‘ H
50000 ||‘I| |“||.| ‘ |II|||..| ‘m...ll |.|I|‘ ”....|||||I|. |IIHI Il ‘l|.ln.n|||||.|l||.|‘ I.||||;.|.I..|.II|||...| |I.|||H|..|n”| |||‘|||‘|..||||| || | ||.||; |..|||....||‘|I.,.l.|.|.|||||......I| ! .I|I|||||H|l.nl. ”l. fis o sali_s s ‘I|| Sl
mMmongongooonong oS 9§ 999N 9 0nnonn o
— 0O N T AN OO N 00O M INON O < o0t N O N O AN A O I~
<t DN O AN < IO O s OO0 O AN <ET D INOO O 1 N
™ A d d AN AN AN AN AN AN AN YOO NN N <<

Page S7 ©AUTHOR(S)



ARKIVOC 2021, x, S1-S17

General Papers

o
o
0
0
o
o
—
N
—i —
N Vo)
(@]
—
0
o
LN
—
e =
(49 ———
Y
O
.
-
4
@)
Q
Q.
V)]
&)
o QS
— G AN
N
&
-\ 3
(@) O|\
o
o R
o NJA
” —i LN (@)] LN
<)) o x
o o

1735

0.8

0svy

55

ESS

vsL

9S8

LS6

890T
0911
19¢1
9tl
124"
G951
£9891
891
6981
1461
¢L0¢
€LTTC
SLCC
SLEC
8Lv¢
645¢
089¢
(8L
€88¢
986¢
980¢
L8T€E
68CE
06€E€
45143
€65¢E
769¢€
96L¢
L68E
666¢€

©AUTHOR(S)

Page S8



General Papers

'"H NMR of 3e

/.

ARKIVOC 2021, x, S1-S17

15

10

1.00=<
1.051
- 1.11-I
0.96
3.01
3.05

8.5 8.0 75 7.0

6.0 5.5 5.0

Page S9

©AUTHOR(S)



General Papers ARKIVOC 2021, x, S1-S17

QQJ 'H NMR of 3f
"L _

3f

i (i g

)
1 100
=

| 288
3.23

T X T ¥
105 100 9.5 9.0 8.5 8.0 75 70 6.5 6.0

Page S10 ©AUTHOR(S)



General Papers

TR,
- U

s8R 000 SRLRAISE 883 N8E 938493
883 ¢RNRRENSEY RRE  oomEg
V7 RSN VT T SRR

3f I

ARKIVOC 2021, x, S1-S17

13.87
13.76

<u,

500

450

400

350

~300

250

200

150

100

— —— .
230 220 210 200 190 180 170 160 150 140 130 120 f1](.10 ) 100 9 8 70 60 50
ppm

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

Page S11

©AUTHOR(S)



General Papers ARKIVOC 2021, x, S1-S17

cu%&iﬁ Mass spectrum of 3f

8010000 * 91.15

7010000
6010000
5010000 el
294
4010000
65.1
3010000 272 4311
149 )
2010000
432.15
1010000 ‘ ‘ ‘ | ‘ ‘
10000 |||I|||||...I III‘LI"I“J‘ |.u||‘u||‘I....."LI........m...n...||I|| |“|| . ||l |‘|| il I‘ T ”" ||’||| T || e Lo ‘l
™ = O <T N N AN OO N A AT N A AN O N O N
N e = = T B S B B B B T I B B
<t O I~ O n O — N < O 00 00 1 N < N 0 © 1 N <

Page S12 ©AUTHOR(S)



General Papers

L
o

1

0.95

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

3999
3869

pe

OOJ
S

3

3739
3609
3479

3440

3349
3219

IR spectrum of 3f

2986

3089
2959

2829

2699
2569
2439

Page S13

2309
2179
2049

1919

-

1504

1529
1399

ARKIVOC 2021, x, S1-S17

1028
1154
1251
©O OO0 000 O
N < o 0w O
N o O 0NV
— 1 <«

©AUTHOR(S)



General Papers

s

H NMR of 3g

J /[ y

-
g

ARKIVOC 2021, x, S1-S17

9.5

9.0

8.5

8.0

1 631

131-%
1 o751

6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0

5.0
f1 (ppm)

Page S14

©AUTHOR(S)



General Papers

ARKIVOC 2021, x, S1-S17

R o | - i o o NN [(- -V} wn N o -
0 oO VNV | FSE W NN | N
\©i J 13 f 450
o C NMR of 3g
o)
ﬁ)o 0
o K 400
o
-350
300
250
200
| 150
-100
|
|
50
-0
T X T ¥ T ¥ T ¥ T T L T X T & T J T T T ) T ¥ T B T L T B T . T T T T
230 220 210 200 190 160 150 140 130 120 110 100 90 80 70 60 20 10 0 -10
f1 (ppm)
Page S15 ©AUTHOR(S)



General Papers

Abundance

8000000

7500000

7000000

6500000

6000000

5500000

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000

miz-->

84.1

59.2
43.2

115.2

99.2

ulll

TR T uuu

134.2

Mass spectrum of 3g

160.2

192.2

176.2

mn‘ n

INRARRNRARK]

248.3
2203

4.3

27432883

“[‘. .n ‘mm |‘

RN AR AR RN AR

40 50 60 70 80 90100110120130140150160170180190200210220230240250260270280290300310320330340350360370380390400410420430440450460470480490500

Page S16

3153

334.3

361.3

37933935

ARKIVOC 2021, x, S1-S17

407.4

421.4 43854536 4755 491.5505

i HH‘HI\‘HH‘HH‘HH (RARRRL

UL R RN R R AR RN AR RARR RN R

©AUTHOR(S)



General Papers

1.1

0.8
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

3999
3874
3750
3626

CC
>

39

3502
3377
3253
3129
3005
2880
2756
2632

2937

2985

2508
2383
2259
2135
2011

Page S17

1886

%‘}U IR spectrum of 3g
N

<

137
1517 1027
1251 1205

1741

N O NN
O M - 0 O <
N OO0 MmA O
B o B o O o R o B o B

ARKIVOC 2021, x, S1-S17

893

768
644

520

©AUTHOR(S)



