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2 ¢k 3-Methoxycarbonylmethylene-2-oxo-1,2,3,4-tetrahydroquinoxalie( hydrazine hydrate
uk$-A]A  3-hydrazinocarbonylmethylene-2-oxo-1,2,3,4-tetrahydroquinox@jige @4 st o). 335 8%
alkyl (ethoxymethylene)cyanoacetste} WF5-A]A [(quinoxalin-2-ylidene)ethanoyl]H-pyrazoles-(9)% 3
A8k, 33HE 9bs N-alkylaniline®-2} WA N-alkyl-(quinoxalin-2-ylideneN-phenylethanamide
(105 3Adsle). doi=l 2_RHE 9, 102 felo| A enamings} methylene iming Alolol| EEm 2} A}
= v, o] 58 EErMIE *H NMR 24 2431500

ABSTRACT. The reaction of 3-methoxycarbonylmethylene-2-oxo-1,2,3,4-tetrahydroquinoXa/imi
hydrazine hydrate gave 3-hydrazinocarbonylmethylene-2-oxo-1,2,3,4-tetrahydroquin8xaline feaction of
compound8 with alkyl (ethoxymethylene)cyanoacetates gave the [(quinoxalin-2-ylidene)ethaHepijra-
zoles@). The reaction of compour@b with N-alkylanilines provided th&l-alkyl-(quinoxalin-2-ylidene)N-
phenylethanamidek). Compound® and 10 showed the tautomerism between the enamine and methylene
imine forms in solution. The tautomer ratios were determined byHhBMR.

M B (2-thienyl)-2-chloroquinoxalindj2- &4 *% 3-bromo-

1-(4-fluorophenyl)-5-[4-(methylsulfonyl)-phenyl]-

AR ]ﬁﬂ 232l Pyrazolgl quinoxalinef-

EAEE 9597 wel FAF oo, olE =
AEZ "E 2—1 AL 7 Zle] Wl B35
3lek! 48 E=, 1-phenyl-3,5-diaryl-2-pyrazolife(1)

2} 3-methyl-H-quinoxaline-2-thione)-& 3-7F442%&
veldear A 9lem, 3N-methylcarbamoyl-4-
chloro-1-(2,5-difluorophenyl)-5-phenylpyrazdd@gt 3-

pyrazoleb)-& &9 %4 ° 12]31 3-amino-2-quinoxal-
inecarbohydrazide imide 4-oxidt= 3 7134417 ¢]
slekal 7zt B aise] glei(Chart 1).

2 g 7Ale A= pyrazole} quinoxalinef-=4]5-¢]
fe} -2 o] 74A] fxiel] AREHIL Qlehs ARl
F4& 23 quinoxalinex®]ell pyrazoleT @7} A3t
4 w1A3s pyrazolo[3,4b]quinoxalings-£} pyrazolyl-

— 454



Quinoxaline#E 712 Pyrazolg % N-Phenylethanamide?] &4zt EEmz}t 84 455

H3C\/\/O OH
H
N-—N
N"CH,

1 2

B s
I e
F ~
3 4

Br NH
7 1]
MeSO, N NIC—NHNHz
: ?/ NH,
0

.

E
5 6

Chart 1

quinoxalingi-2 A3t vl gl 81°
}ebr] B o4 o-phenylenediaming dimethyl
acetylenedicarboxylate(DMAB} W47 92 lactam

typedl 3-methoxycarbonylmethylene-2-oxo-1,2,3,4-tetrahyd-

roquinoxaline()e EHEA R slo] AEIH 24
7¥ Aoz 7195 quinoxaline®lE- 7131 pyrazolg-
4l N-phenylethanamideE 7t HAd3lsivt. 2|32
A8 ARMEE oM EEHE B AREE
o 3t EEH 3 A4S 'H NMR 23 E3 6] o]E]o|
Jsle] 3AsgI e},

Alef & 717]
A ARSEE A ok S5EE AR ek

ARgslgdv}. 22]37 alkyl (ethoxymethylene)cyanoace-

tatel S-ol| 4] ethyl (ethoxymethylene)cyanoacetate
2)e] AJek2 3Hdsle] ARG, Gl EPES
Z2 AEslglv) B34 Haake Buchlede] o=|e
54 34 A2 dglen HAL sk ekt
IR 24 E3]2 Mattson Polaris FT-IREFF=AE A}
4 3] 9913, 'H NMR 29 EZ-2 Varian Gemini-
200(200 MHz) @ 300(300 MHz) 237 & A-4-3}e]
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Agdv}. 283 Mass2% EF2 Shimadzu GC/MS
QP-5000% QP-5050%-34 % A}4-3}e] lgiv}.
atetgol Bty
3-Methoxycarbonylmethylene-2-oxo-1,2,3,4-tetrahyd-
roquinoxaline(7)2] gMM. ¥ 1% uhgo = 3Alslgict 0%
3-Hydrazinocarbonylmethylene-2-oxo-1,2,3,4-tetrahyd-
roquinoxaline(8)2] M. ¥ 3% uhg o= 3Alslgict 3%

Alkyl 5-amino-1-[2-(3-o0x0-1,2,3,4-tetrahydroqu-
inoxalin-2-ylidene)ethanoyl]-H-pyrazole-4-carboxylate
FOR| 4. FF97717E 545 100 mLEekae
3}3HE 8(1 g, 4.60 mmoB} alkyl (ethoxymethylene)-
cyanoacetate(6.88 mmobi=]3L v5AF 30 miE Y22
7NEFEAA 37T SRR s AR E Y
A7 F AT BAS Aol Akl ok, ndat
L8 AFsle] =3 ZA 4]l methyl 5-amino-1-[2-(3-
oxo0-1,2,3,4-tetrahydroquinoxalin-2-ylidene)ethanoyl]-
1H-pyrazole-4-carboxylateg) 1.25 g(83%% %},
mp: 274-275C; IR(KBr, cm'): 3481, 3369, 1680,
1630, 1549, 1390, 1286; MS(m/z): 327jM'H NMR
(DMSO-d, d): 12.02(s, 1H, NH), 11.96(s, 1H, NH),
7.77(s, 1H, pyrazole £H), 7.67-7.08(m, 4H, aromatic),
6.78(s, 1H, vinylic H), 3.74(s, 3H, GH The NHh
proton signal was not observed.

Ethyl 5-amino-1-[2-(3-oxo0-1,2,3,4-tetrahydroguinoxalin-
2-ylidene)ethanoyl]-4i-pyrazole-4-carboxylatef):= 1.30g
(83%, >=3H) ZA) ddv}l. mp: 294-296C; IR(KBr,
cn): 3437, 3334, 1676, 1624, 1543, 1381, 1282;
MS(m/z): 341(M); *H NMR(DMSO-d, &): 12.01(s,
1H, NH), 11.96(s, 1H, NH), 7.76(s, 1H, pyrazole
Cs-H), 7.65-7.00(m, 4H, aromatic), 6.78(s, 1H, vinylic
H), 4.22(q,J=7.0 Hz, 2H, CH), 1.28(t, J=7.0 Hz,
3H, CH,). The NH proton signal was not observed.

n-Propyl 5-amino-1-[2-(3-ox0-1,2,3,4-tetrahydroqu-
inoxalin-2-ylidene)ethanoyl]H-pyrazole-4-carboxylate
(99% 1.379(84%, > ZAA) Adv}. mp: 268-
269°C; IR(KBr, cmi'): 3437, 3327, 1682, 1622, 1545,
1381, 1279; MS(m/z): 355(ft 'H NMR (DMSO-
ds, 9): 12.02(s, 1H, NH), 11.96(s, 1H, NH), 7.77(s,
1H, pyrazole @H), 7.65-7.02(m, 4H, aromatic), 6.78(s,
1H, vinylic H), 4.13(t, J=6.6 Hz, 2H, Ch), 1.68
(sextet, J=6.8 Hz, 2H, CH), 0.94(t, J=7.3 Hz, 3H,
CHs). The NH proton signal was not observed.
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Isopropyl 5-amino-1-[2-(3-0x0-1,2,3,4-tetrahydroqu-
inoxalin-2-ylidene)ethanoyl]H-pyrazole-4-carboxylate
(9d)¥= 1.46 g(90%, =%t ZA)) dlet. mp: 270-
271°C; IR(KBr, cmi®): 3477, 3363, 1674, 1628,
1541, 1381, 1279; MS(m/z): 355 'H NMR
(DMSO-d, 9): 12.01(s, 1H, NH), 11.95(s, 1H, NH),
7.73(s, 1H, pyrazole £H), 7.65-6.85(m, 4H, aromatic),
6.78(s, 1H, vinylic H), 5.10(septet}=6.3 Hz, 1H,
CH), 1.31(d,J=6.1 Hz, 6H, 2ChH. The NH proton
signal was not observed.

n-Butyl 5-amino-1-[2-(3-0x0-1,2,3,4-tetrahydroqu-
inoxalin-2-ylidene)ethanoyl]H-pyrazole-4-carboxylate
(99 1.659(85%, =34 AA4) At mp: 208-
210°C; IR(KBr, cm?): 3435, 2926, 1682, 1630, 1547,
1381, 1284, 1109; MS(m/z): 369(M ‘H NMR
(DMSO-d, d): 12.02(s, 1H, NH), 11.95(s, 1H, NH),
7.76(s, 1H, pyrazole £H), 7.62-6.98(m, 4H, aromatic),
6.78(s, 1H, vinylic H), 4.18(tJ=6.4 Hz, 2H, CH),
1.65(quintet,J=7.0 Hz, 2H, CH), 1.37(sextetJ=7.8
Hz, 2H, CH), 0.92(t,J=7.2 Hz, 3H, CH. The NH
proton signal was not observed.

2-Ethylhexyl 5-amino-1-[2-(3-0x0-1,2,3,4-tetrahydroqu-
inoxalin-2-ylidene)ethanoyl]H-pyrazole-4-carboxylate
(9= 1.58 g(81%, =3+ ZA]) At mp: 254-255C;
IR(KBr, cm™): 3447, 2926, 1684, 1626, 1542, 1378,
1276; MS(m/z): 425(M); 'H NMR(DMSO-d, d):
12.01(s, 1H, NH), 11.96(s, 1H, NH), 7.74(s, 1H,
pyrazole G-H), 7.60-7.05(m, 4H, aromatic), 6.78(s,
1H, vinylic H), 4.10(d,J=5.7 Hz, 2H, ChH), 1.75-1.55
(m, 2H, CH), 1.45-1.17(m, 7H, CH(Cht), 0.85(t,
J=7.2 Hz, 6H, 2Ck). The NH proton signal was
not observed.

N-Alkyl-2-[3-0x0-1,2,3,4-tetrahydroquinoxalin-2-
ylidene]-N-phenylethanamide® (10a-c,e®| &4. $h+
W2717F $-2% 100 mLZE=ka=e] 2] 9b(0.20 g,
0.59 mmoly} o3 F(1.76 mmol), 1232 N,N==<g
EFoln = 10 Mg 93 7155l A 37T A
Aok WSS Ao 2 Y7l F Sl g S8 7
skl AAE AAel FRE Tlete] Aol & F
ndAto 7 A sle] =wl AA9l 2-[3-0x0-1,2,3,4-
tetrahydroquinoxalin-2-ylidend§-phenylethanamide
(108 0.12g(73%E <1%i+}t. mp: 300°C(dec.); IR
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(KBr, cm™): 3298, 1653, 1599, 753, 693; MS(m/z):
279(M"); 'H NMR(DMSO-d, &): 7.80-6.85(m, 9H,
aromatic), 5.88(s, 1/2H, vinylic H), 3.90(s, 1/2H, £H
NH protons were observed at 11.73(s), 11.55(s), 10.23
(s), 10.05(s) ppm.
N-Methyl-2-[3-0x0-1,2,3,4-tetrahydroquinoxalin-2-
ylidene]N-phenylethanamidéQb):= 0.25 g(58%,%1 3}
2gbl AA]) 99iv}l. mp: 195-197C; IR(KBr, cnid):
3362, 1681, 1628, 1384, 746, 695; MS(m/z): 293M
'H NMR(DMSO-d, 8): 12.10(s, 1H, NH), 11.54(s,
1H, NH), 7.59-6.85(m, 9H, aromatic), 5.41(s, 1H,
vinylic H), 3.27(s, 3H, CH).
N-Ethyl-2-[3-ox0-1,2,3,4-tetrahydroquinoxalin-2-ylidene]-
N-phenylethanamid&Qc= 0.16 g(59%, =2 ZA)
dlgiv}. mp: 176-178C; IR(KBr, cni'): 3363, 1683,
1599, 1395, 1270, 758; MS(m/z): 307jM'H NMR
(DMSO-d, 9): 7.80-6.84(m, 9H, aromatic), 5.28(s, 1/
3H, vinylic H), 4.20(br, 2/3H, CH, 3.72(q, J=7.0
Hz, 4/3H, CH), 3.50(s, 2/3H, Ck, 1.21(t, J=7.2
Hz, 1H, CH), 1.07(t, J=7.2 Hz, 2H, CH. NH protons
were observed at 12.30(s), 12.12(s), 11.53 (s) ppm.
N-n-Butyl-2-[3-0x0-1,2,3,4-tetrahydroquinoxalin-2-
ylidene]N-phenylethanamid&éQe* 0.56 g(29%,%-2
3 44) dgdel. mp: 200-202C; IR(KBr, cni?):
3042, 1681, 1633, 1396, 1275, 744; MS(m/z): 33H(M
'H NMR(DMSO-d, &): 12.11(s, NH), 11.53(s, NH),
7.60-6.85(m, 9H, aromatic), 5.29(s, 1H, vinylic H),
3.72(t, J=7.0 Hz, 2H, -NCH), 1.45(quintet,J=3.0
Hz, 2H, CH), 1.29(sextetJ=7.0 Hz, 2H, CH), 0.86
(t, I=7.2 Hz, 3H, ChH).
N-n-Propyl-2-[3-0x0-1,2,3,4-tetrahydroquinoxalin-
2-ylidene]N-phenylethanamide(10d®| &d. g7+
Zy717} #-2k%l 100 mL E=kx=e] 2R_EE 9b(0.5 g,
1.47 mmolp} N-n-propylaniline(0.59 g, 4.4 mmol);Z
213 NNE e 2geln| = 25 mlE Y3 71536
A 37 BFEAIAS Bl A7 AL F ollvhE
< 7h3te] Astei il o el E-8 7helel A7) 2AE
skl slodvt. 123t o] AAE Avpe] ER2EF
< 7kste] A3) SeiAlA Ha ek ()8
of; ellehd: SREEZF=110E AA sl 2015 &
A7 AL F EE 7B A7 2AS Askel et
7Y AR #3HE 10d0.07 g, 14%F A%} mp:
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174-176°C; IR(KBr, cmi®): 3049, 1681, 1618, 1393, Oy OMe
H
1275, 743; MS(m/z): 321(%; *H NMR(DMSO-d, N / NHoNH,- H,0 @[Nf/
0): 12.12(s, NH), 11.54(s, NH), 7.58-6.85(m, 9H, in EtOH N0
aromatic), 5.30(s, 1H, vinylic H), 3.69(=7.0 Hz, H
2H, -NCH-), 1.47(sextetJ=7.4 Hz, 2H, CH), 0.86

8
IN\
(t, J=7.2 Hz, 3H, Ch) O,  CN O N
T ‘ ’ v : _< Il:li COOR
COOR @[ 7 NH,
-
24 al =} in Dioxane N0
H

O NHNH,

E:"I' 2 03

R
F AFoME AESA o] ZdHE 2 a | Me
[(quinoxalin-2-ylidene)ethanoyl]H1-pyrazolé&+¢}t quin- b | ®
oxaline 322]<l| 3-arylcarbamoyl] 2 7}%l N-phenyle- Z :::r
thanamidé-2] ¥4-E A= siie, o5 A= e | nBu
f 2-Et(hex)

= &3} 7}, ophenylenediaming DMADS} W%
A7 3-methoxycarbonylmethylene-2-oxo-1,2,3,4-tetrahy-
droguinoxaline()- 34 3hgd o 22 F3E 78
hydrazine hydrag} ¥-3-A]# 3-hydrazinocarbonyime- AX 23HE o7} AAH-S 43heH(Scheme?).

Schemel

thylene-2-oxo0-1,2,3 4-tetrahydroquinoxa|i&)@§r A 3RME 9= IR 2 EF- A 3481-3327 cribllA] 1}
sgieh 22 123 F3ME 8% methyl, ethyl,npropyl,  Ehd o] AEAE F4wel 'H NMR 29 E
isopropyl, n-butyl @ 2-ethylhexyls} 7+ =172 Hol|l A 7.77-7.73 ppwil A el pyrazolex’e] 3
714l alkyl (ethoxymethylene)cyanoacetitel uH-<-4| wh4e] epAl Fleojz 9l MS A EY Fo® EilE)

A BA mE) kel ¢ alkyl-5-amino-1-[2-(3- ¢t}

oxo-1,2,3,4-tetrahydroquinoxalin-2-ylidene)ethanoyl]- 22132 33HE 9FollA] F3HE obE |- o= A

1H-pyrazole-4-carboxylat# (9)5 /43 8t3ivh(Scheme & 3}lef N-alkylanilinef-2} ¥H8-A]# N-alkyl-2-[3-oxo-

1). &, 33HE 8¢] alkyl (ethoxymethylene)cyanoacetate 1,2,3,4-tetrahydroquinoxalin-2-ylidendlphenylethan-

Froh uhgste] ofjghg 3 FAp} o|dHwA F0A A amider-(10F 33

7} AA AL, AadAe] vl A W ERY]Y ' Fell= 213HE 78 N-alkylanilinef-2} WHS-A)A 243}
AR s BAM ZEEbEe R S0A BE ¥ 105 ISR A=l ot ;A st

COzR

y O, NHNH; EtO CN N \/m
X Ij
N0 TEon @:
H
8

H
| N
NY_H 0. N =~
HO\ N\J H ~ SCOR
[ "COR 2 NH
- N~ {rn - . @ 2
NS0
N0 H
H
9

Scheme2
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N NHR'
y O N~
@[N = H COOC,Hs
N0 in DMF
H
Sh
Schemes
H R R 7t EA) & Aoz 79 eiee?(Schemed). 3% 9
/N\%\H /Nj)<H = 14 NMR 23 E&>d|A] H]d7] ¥ A} ¥ o] =7}
6.78 ppril A Wepdont weal FA} slo|zt v}
© D ehix] gk Ao 2] enaming] (9C) o2 at EA) 3t}
Enamine Form Methylene Imine Form = AL oF % 9)91eK(Schemeb).
Schemet

A #ZHE 9bE- aniline, N-methylaniline, N-ethylaniline,
N-n-propylaniline ¥ N-butylanilineZ} z+=z+ w-£-A] 7
33ME 9b9] pyrazoleal®] HAldl] opd# {7l x5t
3HE 108 A EksdE. of whge A E3HE 9be]
pyrazole3=]: £ o|27|2A Ady 2| 3hihg-o] o
o] & o4 4 AUPTH(Schemed).

F_HE 102 25 9be] IR &% ERe|A] 3437 entt
9} 3334 cmiell A vheRt 12} ol F-o] 2709 N-H 4l

AT F705 g A7 93, *H NMR 29 B3
oA 7.76 ppmil A el 213HE- 9b2| pyrazole3te]
34 =t kAt Fol =zt gloAl A} MS AEE
H S0 Felaleivt. 139 EjHE 9, 104 2
&5 7H R v 2L 5 55“1
enaminé& (C)=} methylene iming (D) EEHE 7_}

O N / COOR

N/

9C
Enamine Form

T2 FRME 10&} 1062 74-3%= enaming& (10C)
9] wldr] kAL me]=7} 5.88 ppmat 5.28 ppm,
methylene iming& 10D2] @l==ll kA=l 3o =7}
3.90 ppr#t 3.50 ppmail Al b7 wehge}. 1] o] &
EEwe] 1|7} FRHE 1028] 7§l 50%: 50%,3}
FE 10| 7% 33%: 67%A °| 52 DMSO-¢
f-H Al enaming] (LOC)3} methylene iming (10D)
o] Zro] EAIT: AL o & AU A, A
10b, 10d, 10e] 73-$= H]"a‘ﬂ ok =} me|=nt 541
ppm, 5.30 ppm, 5.29 ppiiv] zHzh vehd Aoz B
o} enamingj (100) 2 21l &A|3o}= A& Lokt
(Schemes, Table 1).

o] Aol Ae} o] A E-$-[(quinoxalin-2-ylidene)-
ethanoyl]-H-pyrazolé+-2} quinoxalinea’]ol| 3-arylcar-
bamoy¥] € 7} N-phenylethanamidgS- 34382
™, o] & 33l dist EEr3} A4S Al

/ COOR

9D
Methylene Imine Form

Schemes
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R R
|
H O\ N O._N
|
- . H
L —— @E%
ll\l o N~ ~0
R A
10a,c C 10a,c D
R R
|
H O\ N O._N
|
N~ N H
L I E
ll\l o N~ ~0
H H
10b,d,e C 10b,d,e D
Enamine Form Methylene Imine Form
Schemeb
Table 1. NMR spectral data for compounti®
Tautomer Ratid Chemical Shift§ ppm)
Compound
C D Vinyl Methylene
10a 50 50 5.88(s, 0.50H) 3.90(s, 0.50H)
10b 100 0 5.41(s, 1H) -
10c 33 67 5.28(s, 0.33H) 3.50(s, 0.67H)
10d 100 0 5.30(s, 1H) -
10e 100 0 5.29(s, 1H) -

Calculated from the integral curves of the vinylic H and methylene proton signals.
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