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2 2k 2-Methoxycarbonyimethylene-1,2-dihydro-4H-pyridof2,3-blpyrazin-3-one{5)3: hydrazine hydrate$}
ethylenediamine& HHg-A]# - 2-hydrazinocarbonylmethylene- 1,2-dihydro-4H-pyrido[2,3-bJpyrazin-3-oue(6)} 2-
aminoethylcarbamoyimethylene-1,2-dihydro-4H-pyridol2,3-blpyrazin-3-one(Ty& 242+ $3sisit. 28186 E3=
7& AR iz 3] =5 gl dE| 2ol ISRl WA pyrido[2 3-blpyrazine F-(8-13)YS 2Fk §AJEIR
o} 7R} pyridof2,3-blpyrazine -S40l enamined, methylene imine® 3= enamine®, methylene imine
¥, enaminol ¥ Alole] EM 2 WS viepfigied], <180 REM vi= 'H NMR2A $331%09-

ABSTRACT. The reaction of 2-methoxycarbonylmethylene-1,2-dihydro~4H-pyridof2,3-blpyrazin-3-one(5)
with hydrazine hydrate and ethylenediamime gave 2-hydrazinocarbonylmethylene-1,2-dilyydro-4 H-pyridof{2,3-
blpyrazin-3-one(6) and 2-aminoethylcarbamoyimethylene-1,2-dihydro-4H-pyrido[ 2,3-b]pyrazin-3-one(7), 1es-
pectively. The reaction of compound 6 or 7 with substituted benzaldehydes or heteroary! aldehydes afforded
pyrido[2,3-b]pyrazines(8-13). Some pyrido[2,3-bjpyrazines showed the tautomerism between the enamine and
methylene imine forms, and between the epamine, methylene imine and enaminol forms in solution, The tan-

tomer ratios were determined by the 'H NMR.
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sz AHE 5 A4 seEse] H3REQ)
Pyridopyrazinefi 259714 Wel @45l 9)on,
AR B3E M ALz Rude] §iH. 2 4§
%, S-substinaed-5,8-ditydro-8-oxopyrido[2,3-b)pyrazine-
7-carboxylic acidf-(1)¢} pipemidic acid2)= T4
A2 Al Getd ¢l.es, 7.8,9,10-tetrahydro-5H-
pyrazina[1,2-alpyrido{3,2-elpyrezin-6-one(3)}2 ¥ Y7}
3,5 32)3 1,2-dihydropyrido{3,4-b]pyrazineF{4)=
A %] gleial Zhzt Matele] Qlvk(Chart 1).
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Chart 1.

B AR AL A2 SHES AAEA 43
Agsigien, 4ol EPRE 2 AMSKIC HeA
& Haake BuchlerAl®] ©)A)e 54 SAJAA 2N
A9 8L A itk R A EFL Matson
Polaris FT-IR #3342 A4F A3 %2, 'H
NMR AMEZL Varian Gemini-200(200 MHz) £33
A2 ARgsie] i) 22)E Mass 24 E3-2- Shimada
GC/MS QP-5000 R QP-5050 ERAZ AHgsle o
et

35l #4

2-Methoxycarbonyhnethylene-1,2-dihydro-4H.pyrido-
[23-blpyrazin-3-one(5)2| BHY. & ARIEL Y| 2

el Ay we2 gPdside’
2-Hydrazinocarbonylmethylene-1,2-dihydro-4H-pyrido-
[2,3-b]pyrazin-3-one(6)2] &Y. 85377171 44
500ml Fetazel B3FE 5(10g, 45.7 mmol)3}
hydrazine hydrate(68.6g, 1.4mol), 222 d&t-&
200mLE W32 EFEI 47t [FA3 iR
& Ao YAAR] F YYD ZHE 7R &
o NP EF o) sk eE A4Sl 3
A AAq HFLE §7.14g T%rS AUt mp:
300°C(dec); IR(KBr, cm™): 3350, 1691, 1626, 1547;
ms(mvizy: 219M"); ‘H NMR(DMSO-ds, & ppm): 11.82
(s, 1H, NH), 11.54(s, 1H, NH), 92I(s, 1H, NH),
785(d, J=46 Hz, 1H, - pyridine CeH), 7.5%d, J=6.7
Hz, tH, pyrdine CyH), 7.02(dd, /=49, 127 Hz, 1H,
pyridine C-H), 5.65(s, 4/5H, vinylic H), 435(br 2H,
NH,), 3.64(s, 1/5H, CHy).
2-Aminoethylcarbamoytmethylene-1,2-dihydro-4H-
pyrido[2,3-blpyrazin-3-one(7)2] BH. ¥FH2177t

2" 250 mL Ff2el] HPE 5(5g, 22.8 mml)
3} ofdRIT] 0712745 g, 457 mmol), ZE)TL gk
150 mLE ¥E BN AT $FA1AH E
£ A2 YR F A4E TIE RS &
& NNCIIREG o] Epfe2 2] A%
nj A PPE 7471 g URE ARH mp:
254-255°C; IR(KBr, cm™): 3271, 1646, 1561,
1432; ms(m/z): 247(M*); 'H NMR(CDyCOOD, § ppm):
7.86{d, J=5.0 Hz, 1H, pyrdine Cs-H), 7.66(d, J=6.8
Hz, 1H, pyridine Cy-H), 7.13(dd, J=5.0, 13.1 Hz,
IH, pyridine C-H), 5.86(s, 1/2H, vinylic H), 3.64
t J=48 Hz, 2H, NHCH,CH,NH,), 3.54(s, 12H, CH,),
332(, 2H, J=53 Hz, NHCH,CH:NH:). The NH.
proton signals were not observed
WMS—&WMS}J are:
SR REY 100 mL ST ARPE 6(1
g 4.56 mmolyF} WZUABN0.73 g, 6.85 mmol), 1
22 dshd 30mbE W EFEIA A2 874
A},

uh-EE A2y Azl F AAE IANE A%t
3} & o NNCHYEEG | EpfaEE HEA
3 )58 @A HAQ 2:(benzylidenchydrazino-
carbonylmethylene-1,2-dihydro-4 H-pyrido[2,3-5]-
pyrazin-3-one(a)S 1.20 g(86%)A%I}. mp: 288-289°C;
IR(KBr, em™): 1689, 1637, 1373, 756; ms(m/z):
307M"); 'H NMR(DMSO-ds, Sppm) 8.17(s, 5/12H,
hydrazone CH), 8.08(s, 7/12H, hydrazone CH), 8.02-
6.98(m, 8H, aromatic and pyridine H), 6.60(s, 7/
12H, vinylic H), 5.84(s, 5/12H, vinylic H). NH protons
were observed at 12.08(s), 12.01(s), 11.96(s), 11.76(s),
11.6(s), 11.29(s) ppm.

ols} A& ez WiZM3E giile] panisalde-
hyde, p-tolualdehyde, p-F22WIZARI)= o ;]
E2WZQHSSE 47 AR AR SheE ¥
A%ct. 222 jEE shet 849 A IRAIZY
+ A7k22 Y,

2-(p-Methoxybenzylidenehydrazinocarbonylmethylene)-
1,2-dihydro-4H-pyrido[2,3-b}pyrazin-3-one(8b)E &
=R A2 121 g80%) VT mp: U7-48°C;
IRKBr, cmi); 1690, 1611, 1380, 755; mstm/z). 337(M");
'H NMROMSO-d;, & ppm): 8.10(s, 2/5H, hydrazone
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CH), 800(s, 3/5H, hydrazone CH), 7.97-6.9m, 7H,
atomatic and pyridine H), 6.56(s, 3/SH vinylic H),
380(s, 25H, vinylic H), 380, 3H, OCH,). NH protons
were observed at 1204(s), 11.95(s), 11.74(s), 11.46(s),
11.15(s) ppm.
2-(p-Methylbenzylidenehydrazinocarbonylmethytene)-
1,2-dihydro-4H-pyrido|2,3-b]pyrazin-3-one8c)>- 5%
A4 FA LR 1.27g85%) ¥ mp: 294295°C,
IR(KBr, cm™): 1691, 1643, 1375, 1294, 953, 754;
ms(mizy: 321(M*); '"H NMR(IDMSO-d,, 8 ppm): 8.10
(s, 2/5H, hydrazone CH), 8.0, 3/5H, hydrazone
CH), 7.98-695(m, 7H, aromatic and pyridine H),
6.56(s, 3/5H, vinylic H), 5.81(s, 25H, vinylic H),
2346, 1H, CHy). NH peotons were observed at 12.07(s),
12.00¢s), 11.94(s), 11.73(s), 11.53(s), 11.22(s) ppm.
2-(p-Chlorobenzylidenchydsazinocarbonyimethylene)-
1,2-dihydro-4H-pyrido{2,3-blpyrazin-3-one(8d)->=  *-3F
A AAo2 154g098%) 43k mp: 291-292°C;
IR(KBr, o'} 1689, 1643, 1371; ms@miz): 342(M%),
344(M*+2), "B NMR(DMSO-d,, 5 ppm): 872,
1H, hydrazone CH), 8.19-7.00(m, 7H, aromatic and
pysidine H), 6.55(s, 3/5H, vinylic H), 5.82(s, 2/5H,
vigylic H). NH protons were observed at 12.09(),
12.02(s), 11.94s), 11.73(s), 11.65(s), 11.34(s) ppm.
2-(m-Nitrobenzyhidenehydrazinocatbonylmethylene)-
1,2-dihydro-4H-pyrido]2,3-blpyrazin-3-one(Be)> =3t
N BAROR 145890%) AT mp: 291-292°C;
R(KBr, cm™): 1680, 1616, 1535, 1352; ms(nv/z):
352(M*); 'H NMR(DMSO-d;, 3ppm): 8.55(s, 1/2H,
hydrazone CH), 8.53(s, U/2H, hydrazone CH), 8.35-7.00
(m, 7H, aromatic and pyddine H), 6.58(s, 1/2H, vinylic
H), 5.85(s, 1/2H, vinylic H). NH protons were
observed at 12.10(s), [2.04(s), 11.94(s), 11.83(s),
1L.77(s), 11.51(s) ppm.
2{(4-Pyridyknethyiidene)rydrazinocarbonylmethylene}-
1,2-dihydro 4H-pvrido[23 6 pyrazir-3-one®)e]  BHAM, 3}
7 48 100 mL Seka30)] B3N «O0S5
g 228mmob@ 4-pyridinecarboxaldehyde(0.37 g, 343
mmol), 2] 2 ojehg 20 LE W EFRIM 54]
7t BFAHCE wheES ALl e YAl F YAkt
XS 7R} & g NN R E o] Syt
&2 AR ] gt AAel APE 9067g,
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9%6%) Avk. mp: 271273°C; IR(KBr, cm™):
1695, 1612, 1373, 754; ms(m/z): 308(M*); 'H -NMR
(OMSO-ds, 8 ppm): 864(d, J=38 Hz, 2H, pyridine
CrH and Co-H), 809(s, 14H, hydmzone CH), 8.03
(s. 3/4H, hydrazone CH), 8.00-7.70(m, 2H, pyridine
C-H and C-H), 7.62(d, /=44 Hz, 2H, C-H and
CoH), 709dd, J=4.6, 12.8 Hz, 1H, Cy-H), 6.57(s,
47H, vinylic H), 5.84(s, 3/7H, vioylic H). NH
protons  were observed at 12.15(s), 12.13(s), 11.92(s),
11.87(s), 11.74(s), 11.59(s) ppm.

2{{(Heteroaryimethylidene irydrazinocarbonytmethylene}-
1.2-dibydro4H-pyrido2 3 dipyreein-3one ¥ (10)2]  BF A,
BRI AR 100wl Seaaed 3E
6(1 g, 4.56 mmol)}¥} - furfural(0.66 g, 6.85mmol);
A1 oekd I0mLE HE EFRRIA 5AZ BFA
Aot WSS Aoz ARl ¥ A" g
R g o NNCR Eoln| Epfehd-R. A
RSt ARl =3 BA R 24(2-fwryhwethylidene)
hydrazinocarbonylmethylene}-1,2-dityydro-4 H-pyrido
[2,3-blpyrazin-3-one(10ayS 1,21 p(90%) A¥: mp:
277278 °C; IR(KBr, em™). 1693, 1643, 1371, 754;
ms{m/zy: 297(M%); 'H NMROMSO-d, & ppm):
8.04(s, 1/4H, hydrazone CH), 7.93s, 34H, hydra-
zone CH), 7.83(brs, 1H, furan Cy-H), 7.80-7.00(m,
3H, pyidine H), 6.86(brs, IH, foran C-H),
6.63(brs, 1H, furan CH), 64%Gs, 8/11H, vinylic
H), 5.78(s, 3/11H, vinylic H). NH protons were
observed at 12.09(s), 12.02(s), 11.91(s), 11.64(s),
11.53(s), 11.24(s) ppn. .

2-[(2-Thienylmethylidene)hydrazinocarbonymethylene]-
1.2-dihydro-4H-pyridof2,3-blpyrazin-3-one(10b)S- o}F
+ k3 "ALeR {33g93%) U mp: 295-
296°C; IR(KBr, cm™). 1686, 1637, 1616, 1373, 787
me(wz):  313M%; 'H NMR(DMSO<d,, Sppm): 836
(s. 1/2H, hydrazone CH), 8.23(s, 1/2H, hydrazone
CH), 7.94(brs, 1H, pyridiene CeH), 7.73(d, J=5.2
Hz, IH, pyridiene G-H), 7.63 (d, J=5.0 Hz, 1H,
thiophene Cs-H), 7.41(brs, IH, thiophene Ci-H),
7.45(m, 2H, pyridine CrH and thiophene C.-H),
647(s, 12H, vinylic H), 5.78(s, 1/2H, vinylic H).
NH protons were observed at 12.08(s), 12.02(s),
11.93(s). 11.73(s), 11.56(s8), 11.27(s) ppm.
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2-(Substinred benzyldeneaminoetiylcarbamoylmethylene)-
L2-dihydro-4H-pyrido[23-5} pyrazin-3one®(11)2]  #H4.
A 7E AR 100l Eeks6) SRS 7(1 g, 405
mmo} WIZ2}H) 3] (065 g, 607 mmal), 222 kg
30 mLE W22 EEEIA 307 Al

HREE A0 R YA F e g -t
A} G 9 NNl EZolv| S puheE A
sl A5l vl AAQ 2-(benzylideneaminoethylcar-
bamoylmethylene)-1.2-dibydro-4H-pyrido[2,3-b]-
pyrazin-3-one(118y2 1.27 g(93%) A%}t mp: 238-
239°C; IR(KBr, cm™"): 3363, 1626, 1540, 1425; ms(m/
7: 335(M*); 'H NMRMDMSO-ds, 8 ppm): 11.73(s,
NH), 11.68¢br, NH), 8.35(s, 1H, benzylidene CH),
8.23-6.88(m, 8H, aromatic and pyridine H), 5.75(s,
IH, vinylic H), 368, J=58 Hz, 2H, CH;), 348
(t, J=5.8 Hz, 2H, CH,),

ojg} ke WMo e WEYHH= hAlo] p-anis-
aldehyde, p-tolualdehyde, p-Z2 2wl =Y 3= o
mEZYEY I =g 217 whEAIA BREE 11b-e
+ Pslad

2-{p-Methoxybenzylidencaminoethylcarbamoylmethylenc)-
1,2-dihydro-4H-pyrido[2,3-blpyrazin-3-onc(11b)E 93}
vl BAdog 131 g(98%) AU mp: 247-248°C;
R(KBr, cm')y: 3358, 1675, 1635, 1545, 1337, 1257,
825; ms(m/zy: 3650M%). 'H NMR(DOMSO-, & ppm):
11.72s, NH), 825(s, IH, benzylidene CH), 8.19-692
(m, 7H, aromatic and pyridine H), 573, 1H, vinylic
H), 3.7%s, 3H, OCH,), 365¢, J=88 Mz, 2H, CHy),
3424, J=5.6 Hz, 2H, CH,).

Z{p-Me(hylbenzyﬁdetmnﬁnoethylwrbmnoylmcmylene)-
1.2-dihydro-4H-pyridof2,3-bpyrazin-3-one(licyS g
24 AR 1.39 g(99%) ATt mp: 258-260°C;
IRKBr, cm™'): 3361, 1678, 1637, 1547, 1336, ms(/
2 349M*); 'H NMR(DMSO-di, & ppm): 11.72(s,
NH), 830(s, 1H, benzylidene CH), 8.21-6.98(m,
TH, aromatic and pyridine H), 5.74(s, 1H, vinylic H),
3.66(t, J=40 Hz, 2H, CH,) 345(1, J=40 Hz, 2H,
CHL), 2.34(s, 3H, CH;).

2-{p-Chlorcbenzylidencaminoethylcarbamoylmethylene)-
1,2-dihydro-4H-pyrido[2,3-blpyrazin-3-one(11d)yZ <3t
4 AR (143 g96%) VAT, mp: 256-258 °C;
RKBr, cm™): 3371, 1682, 1628, 1545, 1342, 798;

ms(miz): 370(M*), 372M*+2); 'H NMR(DMSO-ds,
Sppm) 11.71(s, NH), 8.34(s, 1H, benzylidene CH),
8.22-6.98(m, 7H, aromatic and pyridine H), 5.73(s,
1H, vinylic H), 367t J=50 Hz, 2H, CHy), 342
(t, J/=5.8 Hz, 2H, CH,).

2-(m-Nitrobenzylideneaminoethylcarbamoyimethylene)-
12-dihydro-4H-pyrido|[2,3-blpyrazin-3-one(1le)> 718k
S8 AP R 1479096%) DTk mp: 232:234°C;
IR(KBr, cm'): 3363, 1674, 1628, 1531; ms(mva):
380(M*; 'H NMR(MDMSO-d;, § ppm): 11.72(s, NH),
860(s, 1H, benzylidene CH), 8.55-698(m, 7H,
aromatic and pyridine H), 5.75(s, tH, vinylic H),
3.76(t, J=5.0 Hz, 2H, CH,), 3.52(t, /=58 Hz, 2H,
CH,).

2@ Pyridyimetirylidenc)aminoethyicarbamoyimetinlenc}-
1,2-dilrydro-dH-pyridof2,3 bipyrazin3one(12)2] 81, 357
72717 4342 100ml SRk BE 70 g,
4.05 mmol)3} 4-pyridinecarboxaldehyde(0.65 g, 6.07
mmol), 223 ok 30 mLE P EFuNIA 34
ZF A B A0 2 YAl F AR
S M3 & 35 NNElRREE ol gt
<2 AZFAs A vl FA HIE 1213g,
9%%)& ANk mp: 248-250°C; IR(KBr, cm™):
3352, 1677, 1634, 1545, 1340, 1232, 799, ons(ovz):
336(M"); 'H NMR(DMSO-d, & ppm): - 11.85(br,
NH), 11.70(s. NH), 8.68(d, J=1.6 Hz, 2H, pyridine
C-H and CiH), 838(s, IH, pyridylmethylene H),
8.14d, J=6.0 Hz, 2H, pyridine C,-H and Cs-H),
7854, J=14 Hz, 1H, CeH), 765, J=82 Hz, 1H,
Ci-H), 700(dd, /=48, 126 Hz, 1H, C-H), 573(s, IH,
vinylic H), 3.74t J=62 Hz 2H, CH)), 3.50(,
J=5.8 Hz, 2H, CHy).

HHeteroeyhnetnylidenclanimoetirylcarbamoyimetitylene}-
1,2-dikydre-4H-pyride|2,3-b]pyrazin-3-one § (£3) 2|
M. 3534717 B39 100 mL Fekio) SHE
7(1 g, 4.05mmoly} furfural(0.58 g, 6.07 mmol), 2
23 ok 30mLE W3 EFEeIA A7 $FA
At Hh-E & Ao YRl ¥ AR NS
kA3t g 93 NNEREFol) Spfke R )
AAsle] At vl dAe) 2-[(2-furylmethylidene)-
aminoethylcarbamoytmethylenej-1,2-dihydro-4H-
pyrido[2,3-blpyrazin-3-one(13a)% 1.12 g(86%) vt
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mp: 237-239°C; IR(KBr, con”). 3361, 1674, 1629, 1540;
ms(ovz): 3250M%);. 'H NMR(DMSO-ds. 3 ppm): 11.72
(s, NH), 8.14(s, 2H, furylmethylene H and furan
CsH), 7.92-7.00(m, 3H, pyridine H), 6.92(d, J=34
Hz, 1H, furan C;-H), 6.61(brs,- 1H, furan C,-H),
573(s, 1H, vinylic H), 360, J=64 Hz, 2H, CH),
3.43(t, /=5.8 Hz, 2H, CH,).

2-{(2 Thienyimethylidene)aminoethylcarbamoyimethylene)-

1,2-dihydro-4H-pyrido]2,3-blpyrazin-3-one(13b)e: A&t

ol ZAAeZ 1.3598%) BUF. mp: 243-245°C;
IR(KBr, cm™): 3362, 1673, 1630, 1538; ms(m/z):
34i(M"); .'H NMR(DMSO<,, & ppm): 11.72(s, NH),
1090(br, NH), 845(s, 1H, thienylmethylene H), 8.15(brs,
1H, thiophene Cs-H), 7.92-6.92(m, 5H, pyridine H,
thiophene Cy-H and C.-H), 5.74(s, ‘1H, vinylic H), 3.62
{t, J=62 Hz, 2H, CH,),-3.42(t, J=5.8 Hz, 2H, CHy).

R k-

B AN AEY PAe] 7IdsHE A2y
Pyrido{2,3-bjpyrazineT2] $A& A= SdEdl, o F
o] §4ARE &3} 3}, 2-methoxycarbonylme-
thylene-1,2-dihydro-4H-pyrido[2,3-b]pyrazin-3-one(5)’
& ollghg fi3lol| A hydrazine hydrate®} WHEA1HA
2-hydrazinocarbonylmethylene-1,2-dihydro-4H-pyrido-
{2.3-blpyrazin-3-one(6)S §HA 33l o, e 58
oldaiv]opiz} vk-§-AlA 2-aminoethylcarbamoylme-
thylene-1,2-dihydro-4H-pyrido[2,3-blpyrazin-3-one(7)S
A Scheme 1).

o} SRS TR 29 ERJelN 3350, 3271 em™e]
A vEhg ofm)ie7]e] A&AE Fdle) 1691-1626
el ekt R R ASAE F50) » 'H

O NHNH,
H
NHNHy- H,0 @ N~
PR e A
in EtOH \N = 0
H

[
oM

" N TNH,
e (UL
A

in EtOH Sy NS0
H
7

Oy OMe
H
SOGES
|
N 0
H
5
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Enamine Form Methylene Imine Form

Scheme 2.

b Oy NHRH, Oy NHNH;
- g
H
oo
SN0 SN
H H
v r‘
H o] N\/\Nlﬁ o] N\/\Nl‘h
7 N H & "
-~
X — L
N El 0 ll‘l (8]
H H

A B
Enamine Form Mathylens linlne Form
Scheme 3.

NMR, MS 29| E]) 5.0 2 335},

a9 B3hE 6, T 2 FEE 7K HRIES
enamine® (A)T} methylene imine® (B2 EEni2 7t
Z EF A2 7P HA Y Schemes 2.3).

3RHE 6A%) W7l AL SJel 2 5.65 ppm, 3}
TE 689 WL Fdxt sielat 3.64 pprellt 1t
ERdET, o}5 BBV ¥)7) 80% : 20%=2A enamined)
(6A)°] methylene imine3}(6B) B} =f Y3} =
AR A2 & 9 At 2= H3E 7A9) ]
97) AL vo]a 586 ppm, SHE- 7B Wi
AL Foj= 3.54 ppol| A iERG 2R, o] EE
w9 ul7} 50% : 50%=2A] enamine® (AR} methylene

imine¥ (7B)o Ze] EAPole AL o ¢ AU

(Tuble 1).

277} Vgl wel AR A% Aol e
Aoz o} &¥|o] pyridof23-blpyrazine F2{9) C, $17]
of o8 7}A 7[E0] ABE pyridol2,3-blpyrazine -5
s & AHE 68 ok folislly X@
Wiz 3| =52} ¥l3-A17 hydrazonef4l 2HHE 85
A3t e 3RHE 6% 2 elE a4
d 3 =79} uhgAlA SR 9, 105 FEAG
(Scheme 4).

o[ & 3L 1695-1680 cmo A viERd 2R
P719) A&HAF Fpulel 'H NMR 23] EFoj)x
8.72-7.93 ppmll A ViERd hydrazone CHS] <A =}
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Table 1. NMR spectral data for the compounds 6 and 7

2B - WY - Yoshihisa Kurasawa

Tavtomer Ratio*

Chemical Shift(d ppm)

Compound
A B Vinyl Methylene
6 80 20 5.65(s, 0.80H) 3.64(s, 0.20H)
7 50 50 5.86(s, 0.50H) 3.54(s, 0.50H)

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

Hela, 22| MS 2 EY Fo8 3q)Ed).

33HE 8-105) -2 31382 A9 enamine® (C-
1 &2 C-2), methylene imine¥(D) Z21 T enaminol®
E2] EEH B A 22 Fihsdet AScheme 5):

AGE 8-109) 7F 'H NMReIM enamine® (C-1
T2 €29 vid7] PAA Fol2) 6.60-6.47 ppm,
enaminol}(E)] ¥'27] <} =iz} 585-578
ppmell A 242t Vel e o] 4.0-3.5 ppm Ale]ellA e}
W methylene imine¥ (D)2 =Ra FA}; Fol=2
E vspH g8t 28] o)E EEne WMo
enamine¥ (C-1 £ C-2)°| of $-ASA SAsh= F
HE & stk (Table 2).

Lo, ot Wow a3 ol TR ul 872793 pprel A 1t
)"j/IH — /WI NP B hydrazone CHE| P4 S)elaz2E &3 Hs
o X * 3Pk 80ppm 29N vkt hydrazone CHS)

Enamine Form Mothylene Imine Form Enamine Form PR} 3 o] B2 wEE wx= Hd| 2 ne]e] okAx}
N lolzs} FAse] vehiy B7]¢) bl Hela
H

O N

=1L

# R
/N\’)\H

E
Enamined Form
Scheme 5.

2 BB vE ok 2 B} B9 Yelxea
Al sket.

ool BB 78 olke Eolsiol AR W=
WHHER} A HYE 1L PRI 29
2 OGE 78 AeTRE AR QSIS R we

Table 2. NMR spectral data for compounds 8-10

Tautomer Ratio® Chemical Shift ( ppm)

Compound -

C-lorC2 E Vinyl® Vinyl
8a 58 42 6.6()s, 0.58H) 5.84(s, 0.42H)
8b 6.56(s, 0.60H) 5.80(s, 0.40H)
8c &0 40 6.56(s, 0.60H) 5.81¢s, 0.40H)
8d 6.55(s, 0.60H) 5.82(s, 0.40H)
8e 50 50 6.58(s, 0.50H) 5.85(s, 0.50H)
9 57 43 6.57(s, 0.57H) 3.84(s,0.43H)
10a 73 27 6.49(s, 0.73H) 5.78(s, 0.27H)
16b 50 50 6.47(s, 0.50H) 5.78(s, 0.50H)

“Calculated from the integral curves of the vinylic H signals. ® Signals due to the tautomer C-1 or C-2. “Signals due

to the tautomer E.
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Scheme 6

A R 12, 135 77 PSR (Scheme 6).

o) IPE-E 1682-1626 cm oA viehd FRER
719 A%2F Frme 'H NMR 29 Egof[ 4
8.60-8.14 ppmel| Al viEld benzylidene CHS} el
vjeigle) ofAdxl sol, 5.75-573 ppmell A iERG
uPd7] opAdz} mejz F MS AW ER F.o02 ]
slsded

W‘% 11-132] 7345 HAE 8102 2kl enamine™
(C-1 32 C23 enaminoly(E)°] EERZE. A%
RoR 7lrﬂi‘rai_-t+ EEm3} WS el d%t
t}. & 'H NMR 2% EoA] methylene imine¥)
D)e] Wiedd A Wolae Jehfx] Y%, 5.75-
5.73 ppm oAl g ZRe widr) °FAdA sjejast
vehd A3t enamine®d o] 734 N, $12)9] Akt
C, 9139 carbamoylZ}el AU} Alelel] B 4=
AAgte] 7Fs3l enamine®(C-1 2L C-2)224
EAg Re= Azsot.

o}lige) Azte} o] =23 pyrido[2.3-blpyrazineT
£ Asigon, EEn2 EA /1A ARES)
e EEvid A4S RS deE gAae
pyrido[2,3-blpyrazinefiol] gt AJEEA g W

QF= AG APl VIFEA R Alger A
gol o FANE A7t AL Sojob T Zolrt.

dg=eH
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