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z. Q). 2-Mefhoxyeadxmylmethylen*l&ihyWH-pyrido[2,3-b]pyr@n-3+me@% hydmxine hyd.mk@

ethykdiamme“ + W?@]% 2-hydrminwwbOnyhnethylene-1,2-dihydm-4H-pyrido[2$bJpymzin-3-one(6.)+2-

aqinoethyleahrmmyhnethylenel ZJYJ%-%~}%~. J%%%6 ~%

7% xRI-N!=î2W5% %!+$kll=-}%!*JIW=%4 %!47+ pyrido[2,3-b&(8-13E W WW-%i

q. %!7}x] pyrido[2,3-b]pyraxin& -$%~+]~j enamine%, meihykne imiue%l~% enamine%, methyleno imine

%, eoaminol% ~}~}4] -~% %!í& ~q%+~], ~~%q uq w]% ëH ~! ~$%%q.

ABSTRACT. The reaction of 2-methoxycarbonyhnethylen~l ,2-dibydrdH-pyrido[2,3-b]pyrazin-3-one(5)

with hydrazine hydmte ,aucfethylene&mine gave 2-hydmzinoearbonylrnethylene-1,2-dihydm-41+pyrido[2,3-

b]pyrazin-3-one(6) and 2-atimtiylcAmoy res-

pectively. The reaction of eornpcnmd6 or 7 with substituted benzaldehydes or heteroaryl alrkhydes afforded

pyrido[2,3-b]pyrazines(&13). Some pyrido[2,3-b]pyrazines showed the tautomerism between the enamine and

methylene imine forms, and between the enamine, methykne imine and enaminol forms iu solution. The tau-

tomer ratios were determined by the ~H NMR.
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Chart 1.

+~~~ 250 mL WAOI] =+W 5(5 g, 22.8 mml)

% W%WîW(27.45 g, 457 mmol), =@ 41%

150 m% %E &&%+llAj 343 I&W&I-. K!

+ ,?@p?- q7+4~ + Jj+l+l ml% %tl-íw *J

ë=+%- Aw-+w=%-+î1=íw%-=- ëWWF+ ?W’

D1ëJ13+í? WW- 7(4.71 g, 8495)+% %!%%. mp:

254-255 ìC; lR(KBr, cm-l): 3271, 1646, 1561,

1432 UE@z): 247(W] ëH NMR(CDCt30D, 6 ppm>

7.86(d, J=5.O Hz, lH, pyridine G-H), 7.66(d, .k6.8

Hz, IH, pyridine CE-H), 7,13(U J=5.0, 13.1 H-z,

lH, pyridine CT-H), 5.86(s, l/2H, vinylic H), 3.64

(t J=4.8 HZ 21-LNHCH2CH2N-i), 3.54@, V21-LCH2)>

3.32(G 2H, .J=5.3 Hz, NHCH2CHZIW). me NH2

proton signals were not observed.

2-(~~Y~ -*F

l@ihydro-4H.p*2*lpyAn-3-on#(8)Ql W&l.

%-WW717} ?% lm fnL w=+] *W$ 6(J

g,4.56 IIUllOt)+ @Eî&]~)E(O.73 g, 6.85 mmd), ~

q= 4]* 30 InLs Qm %%Q+q ZW %FFPl

%0+.

w! ~$$- WWJ + Wd%l =1s 4-%

C++ q q+ ~flu+qqs&*}ul~l*a x@J2j

3H ~~ k~~~ 7~~j~~ 2@enzylidenehydrazino-

carbonylmethylene- 1,2-dihydro-4fZ-pyrido[ 2,3-b]-

PX-3+MW)% 120 g(86%)&3&)-. nqx 288-289ëV

IR(KBr, cm-í): 1689, 1637, 1373, 756; ms(m/z):

307(M+); ëH NMR(DMSO-& 8 ppm} 8.17(s, 5/12H,

hydrazone CH), 8.08(s, 7/12H, hydmmne Cm, 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

we~ observed at 12.08(s), 12.01(s), 1l.%(s), 11.76(s),

11.60(s), 11.29(s) ppm.

*14 72% WI= W=$l-wl= w @l P-b

hyde, p-tolualdehyde, p-~sM@+JEIl ~1~ q m-q
~t&QJ-ql SISS ~~ EIJ-++7+ ~Q-+& 8~& ~

Aj@~+. ~~~ ~~ 8W ~ ~~ ~A] <}

~ @lz}sz ti}aq.

2-(p-Methoxybenzylidenehydrazinocarbonylmethylene)-

1,2-dfiydro-4H-pyrido[2,3-b]pyrazin-3-one(8b)& ~~

k&Jl ?w= 1.21g(wo) 9%-W. rnp 247-248ëc ;
IR(KBr, cm-í)1690, 1611, 13W, 755x ms(dz] 337(M+I

ëH NMR(DMSO-& 6 ppm~ 8.lqs, 2/~ hydmmne
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CH), 8.00(s, 3EI-1, hydrazone CEO, 7.97-6.$O(rnj 7H,

~lWitiC and ~y@tle H), 6.56(s, 3/5H Vi@C H),

5.8q* m, VinylicI-Q 3.80($ 3H OCH,). NH potom

W* observed at 12.04(s), 11.95(s), 11.74s), 11.46+),

11.15(s) ppm.

2-(p-Methykmzylidenehydrazinecmbonyh-nefhyleme)-

1,2-dihydrtiH-pyrid~2,3-b]pyrazin-3-one(8cE ~q

ëJ! %!XdQ 1.27 g(85%) q %Q. mp: 294-295 ìC,

IR(KBr, cm-í) 1691, 1643, 1375. 1294, 953, 75%

ms(m/z): 321(M+); ëH NMR(DMSO-&, S ppm} 8,10

(s, 215H, hydrazone CI-1), 8.02(s, 3/5H, hydrazone

CI-1), 7.98-6.95(Q 7H, aromotic and pyridine H),

6.56(s, 3/5H, vinylic H), 5.81(s, 2/5H, vinylic H),

2.34(%lM Cl-L). NH pKlons Wae cixlmxi at 1207(s),

12.00(s), 11.94(s), 11.73(s), 11.53(s), 11.22(s) ppm.

2-@om-lid*y&mw@lAylme)-

1,2-dihydro4+-pyrid@2,3-b]pyrazin-3-one(8d)S k~

ë~ ~xd - 1.54 g(98~o) q%q. mp: 291-292 ìC,

IFWQ3r, cm-í).1689, 1643, 1371; ms(snlz} W(W),

344(M++2J ëH NMR(DMSO& 6 ppm): 8.72(s,

lH, hydrazone ~, 8.19-7.W(IU 7FI, aromatic and

pyridine H), 6.55(s, 3f5H, vinylic H), 5.82(s, 2/5H,

vinyIic H). NH protcms were observed at 12.09(s),

12.02{s), 11.94@), 11.73(s), 11.65(s), 11.34(s) ppm.

2-(m-Nitrober@denehydrazin ocahonylmethylene) -

1,2-dihydr04@yrido~2,3-b]pyraZirl-3-one(&~ k~

~ ~~~ 1.45 g(90%) %?ti q. mp: 291-292 ìC

Ill(@r, cm-í): f680, 1616, 1535, 1352; MS(dZ):

352(M+); ëH NMR(DMSO-& 5 ppm): 8.55(s, l/2H,

hydrazone CT-I),8.53(s, 1~ I@rarone CH), 8.35-7.(K)

(m+ 7Hy ~IIMtiC and pyíidim ~ 658(s, Jm Vil@iC

H), 5.85(s, lL?.H, vinylic H). NH protons were

observed at 12.10(s), 12.04(s), 11.94(s), 11.83(s),

11.77(s), 11.5I(s) ppm,

2+(4P@d@ekhyiidcme .~@@W@-

~-P@WW~ 9)=1 W. %

-? WW717} -&w Ial m %4+=41 *W 6(0.5

g, 2.28 mmol}x 4-pyridinecaboxakiehyde(O.37g, 3.43

mmoI), 2Eqm 4}* 20 InL% %uz +HR?414 5~1

~} *Al~E+. q~ ë+lgsa qz+q~ * ~$~~q

inn% 7%d-q4 %P +++ NW=M%!3E%íP1=.F4Q
+S2 Xl2 Zj =}4 k%+ff aa o~ %%% 9(0.67 g,

2000,Vol 4, NO,5

96%o)S ~~~. m~ 271-273 ìQ IR(KBr, cm-~):

1695, 1612, 1373, 7W, m!?(dZ): .308(M~ ~H NMR

(DMSO-& 6 p) 8.64(4 .l=3.8 Hz, 2H, pyidine

CZ-H and ~-~. 8.09(s, l/4H, hydmmne Cl+), 8.03

(s, 3/4H, hydmzone CH), 8.(KL7.7q~ 2H, pyridine

C?-I+ and C,-H), 7.62(d, &4.4 Hz, 2H, G-H and

C&I), 7.09(dd, .74.6, 12.8 Hz, lH, C,-H), 6.57(s,

4/7H, vinylic H), 5.&l(s, 3/7H, vinylic H). NH

- Wt?lt?cherved at 12.15(s), 12.13(s), 1Lws),

1i.87(s), 11.74(s), 11.59(s) ppm,

xm~~ 3

~wímw~ (10)QI W&.

%-FQq717} +%%! 100 tnL %a=q %9%

6(1 g, 4.56 nlttlO@+ furforak@66 g, 6.85 mrnol); X

+3 41%5 30 In@ %= %í%=%444 5í13 W-4

%W. w+-%í+ 4+= Ww?! * W&i =21%
7~~+ ~ ++ ë~

?3% =}4 43 3=%í!m Q 2-[(2-foryMylidi?ne)

hydmzinccarbonylmethy lene]- 1,2-dihydro-4H-pyrido

[2,3-b]pyrazin-3-one@a* 1.21g(90%) ~~+; mp

277-278 ëC, lR(KBr, cm-í} 1693, 1643, 1371, 754

ms(rn/z): 297(M+); ëX-I NMR(DMSO-&,, 8 ppm):

8.04(s, l/4H, hydra.mne CH), 7.93(s, 314H, hydra-

zone CH), 7.83(brs, II-I, fnran Cs-H), 7.80-7.W(m,

3H, pyridine H), 6.86(Ixs, lH, foran C&i),

6.63(brs, lH, fnran C,-H), 6.49(s, 8/1lH, vinylic

H), 5.78(s, 3/1lH, 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) pptn.

2-[(2-Thienyhnethylidene)hydrazinccarbonyhnethylene]-

lzdihydro-4H-pyrido[2,3-b]pyrazin-3-one(lObE ~%

+ k~q ~~~= 1,33 g(93%) q~~. mp: 295-

296 T; lR(KBr, cm-í> 1686, 1637, 1616, 1373, 78~

ms(rnk] 313(MV ëI-1NMR(DMSOdj, bppm} 8.36

{s, l/2H, hydrazone CH), 8.23(s, U2H, hydrazone

CH), 7.94(brs, IH, pyridiene C&H), 7.73(d, J=5.2

Hz, lH, pyridiene G-H), 7.63 (d, J=5.O Hz, IH,

thiophene CAI), 7.41(bm, IH, thiophene C,-H),

7.15(m, 2H, pyridine CT-H and thiophene G-H),

6.47(s, U2H, vinylic H), 5.78(s, U2H, vinylic H).

NH protons were observed at 12.08(s), 12.02(s),

11.93(s). 11.73(s), 11.56(s), 11.27(s) ppm.



.~í~}
@@@m4ff-PYwwMY-@-wml w.
=HP-W717} J+% KKhnL@kf=M %=a%’7(1g 4.05

Innm@ Hgs@lF5]E(o.&g 6.07In@), 2=)3 =+1++$
30In@%= %%W]4 Y]<} ?Y&+iw.

WHs-% ëw- Ww%l * 44+3 =1% &il-
45+ 3 * ivw=MEM?i-îPl=&lkR-E- m%
@@lq%} PPI 2% Q 2-(benzylideneaminoethylcar-

bamoylmethylene)- 1,2-dihydro-4H-pyrido [2,3-b]-

pyrazin-3-one(lla~ 1.27 g(93%) ~%+. mp 238-

239~ nl(lcf3L cm:í} 3363, 1626j 1540, 1423 ms@f

z) 335(M+); ëH NMR(DMS04, 8 ppm): 11.73(s,

NH), 11.68(br, NH), 8.35(s, 1.H, benzylidene CH),

8.23-6.88(m, 8H, aromatic ad pyridme H), 5.75(s,

lH, vinylic H), 3.68(L J=5.8 Hz, 2H, CI-IJ, 3.48

(4 J=5.8 Hz, 2H, CH,).

O]% 7&+ ~jq- *Zí24G]*IE qllq panis-

aldehyde, p-tolualdehyde, p-~-~~î~~] ~] ~ ?!

m-q=llz~w] %Iss 7+74 4+42 3%* llb-e

% W=}%q.

2-@Methoxybenzyli&nmmkth ybubamoylmethykne}

l&iihydrAZ@yrido[2,3-b@ymzin-3-one(llb~ ~~}

UIAJI ~%i- 1.31 g(98%) qq~. mp 247-248 ìC;

IF@&, cm-í} 3358, 1675, 1635, 1545, 1337, 1257,

825; m..mlz) 365(WJ ëH NMR(DMSO-dj, 6 ppm~

11.72(s NH), 8.25(s, 1~ Ixmzylidene Cl-I), 8.1%.92

(~ ~ tic and I.@d& H), 5.73@ lM Vil@iC

H), 3.79& 3N (XHJ, 3.65(L 1+.8 ~ ~ Cl-1,),

3.42(t, J=5.6 Hz, 2EI, CHJ.

2-(p-MethylbenzyMeneaminoethylczu&ynoyhnethylene)-

l&iihydro-&pyrido[2,3-b]pymzin-3-one(llc~ q~

U]AJl ?&j= 1.39 g(99%) %!%~. mp 258-260 ìC ;
IWBr, C@ 3361, 1678, 1637, 1547, 1336 ms(td

z): 349(W); ëH NMR(llMSO-& 8 ppm): 11.72(s,

NH), 8.30(s, lH, benzylidene CH), 8.21 -6.98(m,

~ almmtic and PJTidhe H), 5.74(s, lH, ViUyhCH),

3.66(4 J=4.O Hz, 2H, CH2) 3.45(L k4.O Hz, 2H,

CHJ, 2.34(s, 3H, ClI,).

2-QXhlcmbeozyliioethylmbamoyImethylene)-

1~-dihydrwWpyrido[2,3-b]pyrazin-3-one(lld~ ~w

ë]A~ ~~~ 1.43 g(9670) %!~q. mp 256-258 ìC;

TR(K13r, cn-]~ 3371, 1682 1628, 1545, 1342, 798;

InS(I1l/Z) 370(M+), 372(M++2} ëH NMR(DMSO&

6 ppm) 11.71(s, NH), 8.34(s, lH, beozylidene CHJ,

8.22-6.98(~ 7H, aromatic and pyridine H), 5.73(s,

lH, vinylic H), 3.67(t, J=5.O Hz, 2H, CHZ), 3.42

(L J=5.8 Hz, 2H, CH,).

2-(m-Nitmben@ideneaminoethylcarbamoylmethylene)-

1~-dihydro4H-pyrido[2,3-b]pyrazin-3-one(lle~ ~~}

+%34 44= 1.47g(%Yo) %!!IW. Inp 232-234V,

IR(KBr, cm-í] 3363, 1674, 1628, 1531; ms(m/z):

380(W} ëH NMR(DMStl-& 6 ppm): 11.72(s, NH),

8.60(s, lH, benzylidene CH), 8.55-6.98(nL 7H,

WOIUOtiC and pylidk H), 5.75(s, lH, ViUyliC H),

3.76(L J=5.O Hz, 2H, CHJ, 3.52(L .l=5:8 Hz, 2H,

CH,).

u(4-~p “ ~+

~-w~ n~ WI. %1--F

W--PPí} W-q Iool-nl.l w-q *W 7(1 g,

4.05 mmol~ 4-pyridinecarboxaldehyde(O.65 g, 6.07

mmol), Zd= 41* 30 IIIL% w %-+wíw 34
<1*,A]~q.. K* -g$s q7+/q7J + ~j~~q

m]= 7y@qq- q * lVJ@íl]q?E*}lJ]-lF}

+& ~]a~j~w qw u]í1 ~%?j q~ 12(L3 g,

96%)s 9 N+. mp 248-250 ìC; IR(KBr, cm-í):

3352, 1677, 1634, 1545, 1340, 1232, 799 IUS(O1/Z]

336(M+); ëH NMR(DMSO-&, 8 ppm} .1 I .85(br,

NH), 11.70(s, NH), 8.68(d, .l=l.6 W, 2H, pyridine

G-H and G-H), 8.38(s, lH, pyridylmethylene H),

8. M@, J=6.O Hz, 2H, pyridine C,-I-l and Cdl),

7.85(4 J=l.4 I-k lH, G-H), 7.65(dy B3.2 ti lH>

Cd-0,7.00(@ J=4.8, 12.6 Hz. H-L Cd+), 5.73(s, ML

vinylic II), 3.74(t, J=6.2 Hz, 2H, CHJ, 3.50(t,

J=5.8 Hz, 2H, CHJ.

2íf~~ }

l@ihydrtwlELpyrido[2J-b]p.yrazk3-one W W ~

w. WW14717} +%% 1~ A %=k=@ll w-%
7(1 g, 4.05 lIMTIOl~ furfhml(O.58 g, 6.07 mmol), Z

a= qw 30 I-nE %3 *Q-W Mla W-Al

%W. %% a 4$= QWIZJ + ëJPw =1s
awíw t} +% Aw+lw&+JE/41w=. a
Zl%d4 %!~ R14 %!%!Q 2-[(2-furylmethylidene)-

aminoethylcarbamoy lmethylene]- 1,2-dihydro-4H-

pyrido[2S-blpymzin-3-one(13a)~ 1.12 g(86%) ë%!2+.
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mp 237-239W, lR~, cm-í):3361, 1674, 1629, 154Q

m.s(niz): 325(W); ëH NMR(DMSO-& /5ppm} 11.72

(s, NH), 8.14(s, 2H, furylmethylene H nnd furan

C,-H), 7.92-7.CK)(IrL3H, pyridine H), 6.92(L J=3.4

Hz, lH, fiuan CS-H), 6.61(k, H-I, furan C,-H),

5.73(s, IM Vinylic H), 3.a)(L J*.4 Hz.? Z-i, =2),

3.43(4 J=5.8 Hz, 2H, CH,).

2-K2-'nlienylmelJ?ylkkne)aminc&yknbamoylmeihylr!ne]-

1,2-dihydrcwWpyrido[2,3-b]pyrazin-3-one(13b~ q%}

m]~ ~~= 1.35 g(98%) ~ti~. mp. 243-245 ìC,’

IF@@, cm-í): 3362, 1673, 1630, 1538; ms(m/z)

341(M} ëH NMR@MSO& 8 ppm) 11.72(s NH),

10.~, NH),. 8.45(s lM fhi~ykl@hyklW H), 8.15(tmA

lH, thiopbene G-H), 7.92-6.92@, 5H, pyridine H,

thiophene (Z-H and C,-I-l), 5.74(s, lE Vit@iC H), 3.62

(LJ=6.2 ti ~, C1-L),.3.42&.7=5.8Hq 2M Cl-&).

l-! ìYîîíw
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Schemt?1.

R

ëP

,! ,R 1+ ó.---.=

ëP

H
)íJ, H

A B

Enamine Form Methylene Imine Form

scheme 2.

u Q.#w 0WNHNH2
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Zzble 1. NMR spxtral data for the compounds 6 and 7

TmXomer Ratio*
Compound

Chemical !lhift(b ppm)

A B Viyl 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)

Wdcnfated from the integraf curves of the vinylic H and methyiene proton signals.

Scheme 4.

c-1 D c-2

Enmnlns Fonm Ms6hylane hnlns FOIIII Ensmine Form

E
Ennmlnol Form

Scheme5,

Tdle 2. NMR spectrafdata for compounds8-10

Tautomer Ratio*
Compound

Chemicaf Shitl ( ppm)

C-1 or C-2 E Vlnylb VinyP

8a

8b
&
M
*

9

ma
10b

58

60

a

60

50

57

73

50

42

40

40

40

50

43

27

50

6.60(s, 0.58H)

6.56(s, O.fOH)

6.56(s, 0.60H)

6.55(s, 0.60H)

6.58(s, 0.50H)

6.57(s, 0.57H)

6.49(s, 0.73H)

6.47(s, 0.50H)

5.84(s, 0.42H)

5.80(s, 0.40H)

5.81(s,0.40H)

5.82(s, 0.40H)

5.85(s, 0.50H)

5.84(s, 0.43H)

5.78(s, 0.27H)

5.78(s, 0.501fJ

ëCalculated from the integral curves of the vinylic H signals. bSignals due to the tautomer C-1 or C-2. cSignals due

to the tautomer E.
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qjy~ Z]* a=jzp+ +F8-íWH q 4%% 7Ps-q

%+24+-í41 ?F?-1íi= %+F7} 4+ ++4 g x++.

g%~~
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