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DBDMH-mediated selective bromination at the C7 position of
quinoxalin-2( 1H)-ones

HU Ruo-ying, CHEN Teng-wen, ZHENG Li-sheng, GUO Jing-wei,
HE Yu-yu, HONG Zhao-guo, YANG Kai, LIU Zhao-wen
(School of Pharmacy, Gannan Medical University, Ganzhou, Jiangxi 341000)

Abstract: Objective: To explore a synthetic method for the selective direct bromination at the C7 position of quinoxalin-2(1H)
-ones. Methods: Quinoxalin-2(1H)-one derivatives were used as raw materials, and 1, 3-dibromo-5, 5-dimethylhydantoin
(DBDMH) was employed as the brominating reagent to synthesize 7-bromo-quinoxalin-2 (1H) -one derivatives without a
metal catalyst. Results: The optimal reaction conditions for obtaining 7-bromo-quinoxalin-2 (1H) -one derivatives were
determined as follows: the dosage of DBDMH was 0. 6 equiv. , methanesulfonic acid (MAS) was used as the additive, ethanol
as the solvent, the reaction temperature was 60 °C , and the reaction time was 3 hours. The structure of the target
compound was confirmed by 'H NMR, *C NMR, and HR-MS. Conclusion : This study used inexpensive and readily
available DBDMH as a bromination reagent to achieve simple and efficient direct halogenation at the C7 position of
quinoxalin-2(1H)-one derivatives. This method features mild reaction conditions, simple operation, and regioselectivity,
which may have potential application value in the late-stage modification of natural products and drug molecules.
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A B R aE N LA R E DL R A A A T
PR 53 19 J5 S48 A mh XoF 2% 4 T AR 4 R Ak 2 0 B
ST
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DBDMH)AE N —Fp AN 2 i v IR 5 A ), B AR
T BERIG PRV 2 5 25 W IR S I, B i 4Rk
VE 32 3R 22 B BB 1 36 Ak, R B HL A B 0 2% 1R
A BEREVE R R PR S A B AR R T B
X W W R -2 (1 H) - B 2R i fis A b iF s 2 B v F €3
A, 6L C7 457 AT A VAR I H A8 AR D
I, & & L DBDMH 2 18 Ak i 5], 552 30 s 0 opf -2
(1H) -B C7 {57 4% i AL B9 A % 7 3 WA 0 o
Z(E1),
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B1 7-R-EEW-2(1H)-ERELEMHEREE RER

1 =F 5

1.1 {488 WRRECFIHE A LG5 MALES % 5%
HIRAE), BT K25 IE ; Bruker AVNCE-400
MHz #% i PR A (G570 R 51 A CDCL,, TMS S AR )
Waters Micromass Q-TOF {32155 43 H i .

1.2 A 2-FFFEWENRE IR (99%) (B H %52 (99%)
W R BT (98%) \ 1RGN (98%) | F e it iR (99% )
R Kt (99%) A LR W R (99%) I TR & g
(98%) TR 2R AT TiE (99%) IRALE (99%) | %if H
LR IR (98%) | 3- H A LK TR (98%) | 4- TR TR
(98%) \4-Hi5 TR (99% ) K 4-— 5 FH HR TR (99% )
Y A 2 IR B0 A BRA W 5 Hew B AR
B3y SN TR VTR e R e S

2 HRSHE

2.1 REEGHWMENL &k, A28 T R
AR, TEZEIRAAIET F N-HT R - R bk -2 (1H) - i
FIDBDMH(0. 6 equiv. )& F A LEEH I 3 h, 5%
NAAG T Hbsr=9y 7-75-1-F k- g w2 (1H) -l
FEERAA9% (K 1, %) 1) WS T RO AT, Bl
Je , FATLAZ B R A A A AR, X s i i 31 . DBDMH
FRE RN L0 IR A R N s [ 2R A 0 3, 1A T
SR AL, 45 SR N 1R .

BATE BT AL he N, N-—H B
(DMF) B2 KR 201 5 Al 390 % 52 g RS2 ) . 465

BRI, TE0. 6 equiv. DBDMH /E ] F % i 52 3 h,
R A RE AR AT H AR W) 2a, BUR R 30% ~
52%. Horp, DL SRR ISR e 8 T 8 L
f DMF HZEFIK (1,051 ~5), NG OIFE
PHAFRRAS A B K, e O BEAE M B A R T
S SEBR o B JS % %¢ T DBDMH & . 4]
/D2 0. 4 equiv. BHEME 1. 0 equiv. B, IR
XTF 0. 6 equiv. LR (R, HARS5~7). RiE—H
e, AT AN . RN 3l
FH2-Z80E K5 R GE R R AN = W0 3 h, e IR
FH o il 1R K SOR R T 32 62% (£ 1, 4151 8 ~ 10) 6
FEMEEEAL 8 SO I BE T 28 60 °C RN, WA i
— R E 76%. (A RS T 2 80 °C B, R
B R R (R 1910 ~ 13) o S5 )i FRATTRE 2 i st
AT T 248, 20K S D (R JE K 22 4 h ol S h, 45
KBV 2a RIS L 3 h P ICRIG (R 1,
ZH012.14.15).

T S bR RN AR O A , IR AT R T R A
FR 554 155 £ B, DBDMH HI 524 0. 6 equiv. ,
TN INFA A BRI , SN 60 °C, ROWIA ] 3 b,
2.2 RYYE T AR RIE, FRAT M
W b2 (1H ) -BR S 64T T 4 , 25 A1 2 s o
2l =B g s W b -2 ( 1LH) -8 75 fe A 451 1 RE I
F e A 3 AT DA b 4 28 R B A IS0 A5 31 75 - s R
k-2 (1H) -FZRAb AW (2a ~ 2k) o R T E—2E 500
SER A TERAE , FRATRE 2a OSSR PEAT T X SR 2,
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E S N o o 2025 4F
x1 REEGHHEL:
2057 feasill DBDMH/equiv. I RErC i ] /h W%
1 TRk 0.6 - i 3 49
2 N, N-—F S H e 0.6 - il 3 45
3 A 0.6 - i 3 46
4 7K 0.6 - EifR 3 30
5 B 0.6 - 4! 3 52
6 L 0.4 - EiR 3 44
7 L 1.0 - EiR 3 49
8 i 0.6 i EiR 3 51
9 L 0.6 2-ZEWRRIK AW i 3 55
10 L 0.6 R et R EiR 3 62
11 L5 0.6 R e it i 50 3 63
12 1 0.6 e 2 60 3 76
13 B 0.6 HH Gemt IR 80 3 72
14 . 0.6 et i 60 4 70
15 L 0.6 FH ot itk 2 60 5 67

T 2 BURE S« N— P - R bk —2 (1H) ~ (0. 4 mmol, 1.0 equiv. ), ZI157 (0. 4 mmol, 1.0 equiv. ), 75 (2. 0 mL) ;" K2 B

BT N- 3 —msWRobk—2 ( LH) - (1 43 B SR

R4, SR 254 i & 2(CCDC 2333318) fis . {45
W, N-H - g k-2 (1H) - A5 ) (1a) 78
DBDMH 1E I F LA 76% 1 Wi 545 32 7 40 I 1 7= 4
2a, 7 T N- -2 k-2 (1H) -FiAL &9 (65%)
N- T Tig - W ok -2 (1H) — i k5 91 (58% ~ 63%)
A N-IUAC S S -ngs g k-2 (1LH) - B2 AL A W) (44% ~
74%) , 13 B 23 )40 BHOGE 22 5 07 A O AT — a2 19 52
Wil Bl X NV-HF RS - R k-2 (1HD B Sk &9
(1 ~ 1) BT 5L, e BRASTE W X0 2 W 7 3
(-Br,-NO,,-CF,) i & 45 1 F 3 (-CH,, -OCH, ) BUAR 1)
WENRIR-2 (1H) B2 10 G W R e LA h 45 28 R4 7=
B3 HARE A 2f ~ 2k Horp NS 3E (L) ATy B
AR (Th) B A s R b2 (LH) - 25 45 W 43
BILA 72% F 74% (RS 2] T AR 0 B AR te &4
20 f12h,
2.3 WBERIRBIANIERE MRS AT RE Y S HLEE
TATHEAT T 24 W L5 o FEARfE SR T
2.0 equiv. A9 F AR 2, 6- 80T X H i
(BHT) 5% 2,2,6,6-P4H 3E-1-WR 5 A 5L (TEMPO ) i
AT R R B J2 o7 37 3 T B S o £SO 21 £ i 1
HARY R (K 3) . X eE R FE 22 T B
GBSy AN

HR b oA 42 ] S 56 485 SR A0 X A G SCHER Y 1A
WF FRATHE T LAF AT BB S M HLEE (R 4) B 5
DBDMH 7E A4 T #2448 v A s S5 A h
— 1148 —

3 TERR IR T 3 3 ik e W k-2 (1H) -
BRI, 5 E B0 CT R R #AE
BCA SR RNAR 4, S5 f5 SR L TR [ H T e IR
whk-2 (LH) -l C7 0242 1% B A9 2a.

3 SLIGERS

3.1 N-EXVREEWM-2(1H)-FRRLEWHER £
JEBEH A 2- 32 FE MR K (10 mmol, 1. 46 g) , B
R4 (12 mmol, 1. 66 g) F120 mL DMF, T2 i T i
ARAAAE (16 mmol) #3454 6 h, 117K (10 mL)
A BE (10 mLx3) FWUF A HA VU, TTKERIREE
TG TR AR i, R AE 2 M (200 ~ 300 H #E
B, PE: EA=3: 1) 43 55 5 15 21 20 (1) N-UA s 0 k-2
(1H)-FZAbEY) 1a~1k.

3.2 BHirW7-R-EEW-2(1H)-RELEVHE
B N-BU IR -2 (1 H)-BRZEAE 54 (0. 4 mmol )
TP R (0,24 mmol, 68.6 mg) Al H kg B R
(0.4 mmol , 26 pL)¥&E T2 mL LB, F 60 CHiEHE
SV 3 h CTLC AG I 1R 8 B o 1 2 ), P A A 4 £k
(10 mL) M1 Z IR .15 (5 mLx3) 28, 5 IFAHLZE L
KA R A0 T 4 i Ul R A s 791, 45 31 10 5 B8 o 22 ke
JEAE JZ AT (200~300 H fEL , PE: EA=5:1) 3 — 24l
b, A5 A B 1Y B AR4 7- 1R - IR k-2 (1LH ) - 251k
A1) 2a~2k .
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Yo & S ¢ T 4
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J &1 (0.4 mmol, 1.0 equiv. ), DBDMH (0. 24 mmol, 0.6 equiv. ), MAS(0. 4 mmol, 1.0 equiv. ), LT
(2.0mL),60 "C N 3 hs R 56 1 1 2 Bl
B2 mEEEW-2(1H)-REIHT R

N N
X BHT (2.0 equiv.) ~
L * DBDMH B N~ 0o
o o
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1a 2a, 13% yield

N
N TEMPO (2.0 equiv.) 1
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Iil o I
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1a 2a, trace
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1) (6]
Br.
Br\NJg< +60°C E\/[g< + Bre
A o~ N
(6] . .
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Bro
AR R b
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o
H & N0 Bre Br lil ¢
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3.3 FHMIEEHIRGE XTERU BRI YT T
WAL PR 35 ("H NMR) (k3% (PC NMR) Fil i 43 9 T
T (HR-MS) FRAEAAIA . RAEESR T

7-P5-1-F LM WR k-2 (1H) - (2a) « €5, [ 445
WK 76%, m. p. 195~ 197 “C;'H NMR (400 MHz,
CDCL): 88.21 (s, 1H, ArH), 7.65 (d, J = 8. 4 Hz,
1H, ArH), 7.41 (1, J=10.0 Hz, 2H, ArH), 3.58
(s, 3H, NCH,) ppm; “C NMR (100 MHz, CDCl,) :
d 154.8, 150.6, 134.8, 132.4, 131.9, 127.2,
125.5, 117.1, 29.1 ppm; ESI-HRMS: m/z caled for
C,H,BrN,0 [M+H]" 238.981 5, found 238. 979 8.

7-P5-1- B IR R -2 (1H ) -Fi (2b ) « 2T 5, [&] 4% ,
W% 65%, m. p. 172~ 175 ‘C; '"H NMR (400 MHz,
CDCl): 88.28 (s, 1H, ArH), 7.74 (d, J = 8.4 Hz,
1H, ArH), 7.51 (s, 1H, ArH), 7. 46 (d, J=10. 4 Hz,
IH, ArH) , 4.26 (q, J = 7.2 Hz, 2H, NCH,) ,
1.38 (d, J =7.2 Hz, 3H, CH,) ppm; "C NMR
(100 MHz, CDCL,) : & 154.2, 150.4, 133.2,
132.4, 131.9, 126.8, 125.3, 116.6, 37.2, 12.3
ppm; ESI-HRMS: m/z caled for C,,H,;BrN,0 [M+H]"
252.9971, found 252. 9996,

7-1R-1- 12 R - W WE k-2 (1LH ) - (2¢) - £1. 65,
] A, 08 61%,m. p. 149~153 °C; '"H NMR 400 MHz,
CDCl,) : 88.33 (s, IH, ArH), 7.76 (d, J = 8.0 Hz,
1H, ArH), 7.49 (d, J=8.0 Hz, 1H, ArH), 7.25
(s, 1H, ArH), 4.98 (s, 2H, NCH,), 3.82 (s, 3H,
CH,) ppm; "C NMR (100 MHz, CDCL,) : & 166.9,
154.1, 150.0, 133.3, 132.2, 132.0, 127.5,
125.6, 116.3, 53.1, 43.0 ppm; ESI-HRMS: m/z
caled for C,H,BrN,O, [M+H]" : 296.986 9, found
296.988 3,

T-1R-1- TR g -WE WE k-2 (1H ) -l (2d) - 1
T [ A, 1% 58% , m. p. 145 ~ 149 °C; 'H NMR
(400 MHz, CDCL,) : & 8.33 (s, 1H, AtH), 7.75
(d, J=8.4Hz, 1H, ArH), 7.47 (d, J = 8.4 Hg,
IH, ArH), 7.25 (s, 1H, ArH) , 4.96 (s, 2H,
NCH,), 4.28 (q, J=8.0Hz, 2H, OCH,), 1.31 (1, J =
7.2 Hz, 3H, CH,) ppm; "C NMR (100 MHz, CDCI,) :
8 166.5, 154.1, 150.0, 133.4, 132.2, 132.0,
127.4, 125.5, 116.4, 62.4, 43.2, 14.1 ppm;
ESI-HRMS: m/z caled for C,H,,BrN,0, [M+H]*
311.002 6, found 311. 002 7.

T-1R-1-CFRALUT BR - W 0bk-2 (1LH ) - (2e ) :
— 1150 —

o [ A, 0% 63%, m. p. 162~ 167 ‘C; 'H NMR
(400 MHz, CDCI,): 8 8.32 (s, 1H, ArH), 7.74 (d,
J=8.8 Hz, 1H, ArH), 7.47 (dd, J=8.4, 2.0 Hz,
1H, ArH), 7.24 (d, J=2.0 Hz, 1H, ArH), 4.88
(s, 2H, NCH,), 1.48 (s, 9H, CH,) ppm; "C NMR
(100 MHz, CDCL) : & 165.5, 154.1, 150.1,
133.4, 132.1, 131.9, 127.2, 125.4, 116.5,
83.7, 43.8, 27.9 ppm; ESI-HRMS: m/z caled for
C,.H,BrN,0, [M+H]" 339. 033 9, found 339. 035 6.

7T -1 FE - R R -2 ( 1LH ) -] (2f) + 3 €2 [ {4¢
K 72%, m. p. 130 ~ 134 “C; 'H NMR (400 MHz,
CDCL,): & 8.38 (s, 1H, ArH), 7.73 (d, J = 8.4 Hz,
IH, ArH), 7.43 (t, J=5.2 Hz, 2H, ArH), 7.34
(t,J =6.8 Hz, 2H, ArH ), 7.29 (d, J = 7.2 Hz,
1H, ArH), 7.24 (d, J=7.2 Hz, 2H, AtH), 5.43
(s, 2H, NCH,) ppm; “C NMR (100 MHz, CDCI,) : &
154.7, 150. 4, 134.3, 133.5, 132.4, 131.7, 129. 1,
128.0, 127.1, 126.8, 125.3, 117.5, 45.6 ppm;
ESI-HRMS: m/z caled for C, H,BrN,O [M+H]"
315.012 8, found 315.013 2,

7-1R-1-(4-F B R ) -ms R b2 (1H) - (2g)
B (0 [E A, % 47%, m. p. 140 ~ 145 °C; '"H NMR
(400 MHz, CDCL,) : & 8.37 (s, 1H, ArH), 7.72
(d, J=8.4 Hz, 1H, ArH), 7.46 (s, 1H, ArH) ,
7.41 (d, J = 8.4 Hz, 1H, ArH), 7.15 (s, 4H,
ArH), 5.38 (s, 2H, NCH,), 2.32 (s, 3H, CH,) ppm;
“C NMR (100 MHz, CDCL) : & 154.8, 150.4,
137.8, 133.6, 132.4, 131.7, 131.4, 129.8,
127.1, 126.9, 125.3, 117.6, 45.4, 21.1 ppm;
ESI-HRMS: m/z caled for C,H,BrN,O [M+H]"
329. 028 4, found 329. 029 8.

7-1R-1- (4- H A B - 08 ) - R bk -2 (1H) - il
(2h) : 3R B €8 [ A, WL 74%, m. p. 146 ~ 151 C;
'H NMR (400 MHz, CDCI,): & 8.36 (s, 1H, ArH),
7.72 (d, J = 8.8 Hz, 1H, ArH), 7.49 (s, 1H,
ArH), 7.41 (d, J =8.8 Hz, 1H, ArH), 7.20 (d,
J=8.0Hz, 2H, ArH), 6.86 (d, J = 8.0 Hz, 2H,
ArH), 5.36 (s, 2H, NCH,), 3.78 (s, 3H, CH,) ppm;
BC NMR (100 MHz, CDCL) : & 159.2, 154.7,
150.4, 133.5, 132.4, 131.7, 128.4, 127.1,
126.4, 125.2, 117.5, 114.4, 55.2, 45.1 ppm;
ESI-HRMS: m/z caled for C, H,BrN,O, [M+H]" .
345. 023 3, found 345. 021 5,



12 [EE

TRIER A SR -2 (L) -BRZE A5 W) C7 A s B IR L

T-1R-1-(4-PR R JE ) -ms R bk -2 (1H ) - (2i) - 1
A [ AR, U2 44% , m. p. 158 ~ 161 °C; '"H NMR
(400 MHz, CDCL,) : & 8.37 (s, 1H, AtH), 7.74
(d, J =8.4 Hz, IH, ArH), 7.45 (t, J = 8.4 Hz,
3H, ArH), 7.38 (s, 1H, ArH), 7. 13 (d, J = 8.4 Hz,
2H, ArH) , 5.37 (s, 2H, NCH,) ppm; "C NMR
(100 MHz, CDCL,) : & 154.6, 150.3, 133.4,
133.3, 132.4, 132.2, 131.9, 128.6, 127.3,
125.4, 122.0, 117.3, 45.1 ppm; ESI-HRMS: m/z
caled for CH,Br,N,O [M+H]" 392.923 3, found
392.921 6,

7-1R-1-(4-FF JE -7 56 ) - MR bk -2 (1H ) - (25)
P o [ R, % 57% , m. p. 159 ~ 163 °C; '"H NMR
(400 MHz, CDCL) : & 8.41 (s, 1H, ArH), 8.22
(d, J=8.8 Hz, 2H, ArH), 7.78 (d, J = 8.4 Hgz,
1H, ArH), 7.48 (dd, J=8.4, 1.6 Hz, 1H, ArH),
7.41(d, J=8.4 Hz, 2H, ArH), 7.30 (d, J =2. 0 Hz,
IH, ArH) , 5.52 (s, 2H, NCH,) ppm; “C NMR
(100 MHz, CDCL,) : & 154.5, 150.2, 147.7,
141.6, 133.1, 132.2, 127.7, 127.6, 125.7,
124. 4, 116.9, 45. 1 ppm; ESI-HRMS: m/z caled for
C,;H, BrN,0,[M+H]*: 359. 997 8, found 359. 997 7.,

T-1R-1-(4- =3 P -0 ) - D 0k -2 (1H) -
(2k) « B 21 €8 [ A, Y& % 63%, m. p. 155 ~ 158 C;
'H NMR (400 MHz, CDCI,): 8 8.39 (s, 1H, ArH),
7.76 (d, J=8.4 Hz, 1H, ArH), 7. 61 (d, J=8.0 Hz,
2H, ArH), 7.45 (dd, J=8.4, 2.0 Hz, 1H, ArH),
7.36 (t, J = 4.4 Hz, 3H, ArH) , 5.48 (s, 2H,
NCH,) ppm; "C NMR (100 MHz, CDCl,) : § 154. 5,
150.3, 138. 4, 133.3, 132.4, 132.0, 130.3(d, J =
33.0 Hz), 127.4, 127.1, 126.1(q, J = 4.0 Hz) ,
125.5, 117.1, 45.2 ppm; “F NMR (377 MHz,
CDCL,) : & -62.66 ppm; ESI-HRMS: m/z calcd for
C,H, F,BrN,0 [M+H]": 383. 000 I, found 383. 000 4.
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FE TCAT AT 43 Ja A4 Ak 750 1 1) 56 P 19 4 1T S8 B
WEmk-2 (1H)-BR2Ak &8 C7 07 etk B AL i 7
B AR E] T 1A 7-1R - E k-2 (1H) -FR 25 1k
G W TR TR 5 45 PR TR B R
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