127

No. 2

%, cudirn ™ ASbefﬂ UDC 547.751.04.07 : 547.834.2.04.07
L9 (2) 127 — 131 (1970) :

3-Cyano-4 H-quinolizine-4-one ¥FD KX
ANBRTRS, I, WSHEIFER, BEORA T, FRKEEAKER
Rl R IR

Reaction of 3-Cyano-4H-quinolizine~4-ones
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In the reaction of 2-methylthio—3-cyano~4H-quinolizine-4—ones (I) and 2-amino-
3—cyano—4H-quinolizine—4-one (II) with concentrated sulfuric acid, ethoxycarbonyl or
cyano group in l-position was found to be easily liberated. Catalytic reduction of ethy!
2-benzylamino-3-cyano—4-oxo—-4H—quinolizine-1-carboxylate (V) in acetic acid over
platinum oxide afforded a tetrahydro compound (VI) and the same reaction repeated
on VI in ethanol gave the hexahydro compound (VII). Reaction of 3-cyano-4H—quino-
lizine—4-ones (VIII) with orthoformic acid ester gave a compound (IX) while the reaction
of VIII with formamide resulted in cyclization to X.

Sei FE 5D T 2-pyridineacetonitrile 5% #L{k 12 methyl 2,2-bis(methylthio)~1-cyanoacrylate % {Ef 34
“C, 8-cyano—4H-quinolizine~4-one % &K L. Z DAY O KIGHAWSIRT % e, BRI 55
RIS, BMbBEC X 2RIENIE, AV EB=A 72 EDORIGERN LIcD T, ZCBETS.

3-Cyano-4H-quinolizinc-4-one #f & BHEE S ORI

Ethyl 2-methylthio~3~cyano—4-oxo-4H—-quinolizine-1-carboxylate (Ib) %, ik 30 SREIMET % &
1 fir> ethoxycarbonyl FEa\Iilt L, cyano ZEAVEE 7 3 F i@ &1k L %= 2-ethylthio—4-oxo-4H-quinolizine-3-
carboxamide (IT) %5 % #=. ¥ #-, 1,3-dicyano-2-methylthio—4H—-quinolizine—4-one (Ia) iZfEjEEDMHE % LT
b, A—4E 11 238 5h5. ¥ ethyl-2-amino-3-cyano—4-oxo—4H-quinolizine—1-carboxylate (Ilb) i
WEE MRS A L X, MEoKEr4EdR L ¢, 2-amino-4-oxo-4H—-quinolizine-3—carboxamide (1V) %
4. 7- (Chart 1, Table I %H3).

Ethyl 2-Benzylamino-3-cyano-4-oxo-4H-quinolizine-1-carboxylate OE{rA€IC L DIEFETT

Boekelheide 5% 3, 4H-quinolizine-4-one k%, MM CEMLES % B CEMBITA T, pyridine
BoOBTAERYYE, Ebohr=g/—arth, BEESE G CEBEITT L 1770\, pyridone ¥ TRILE
F- 4-H—quinolizidine—4-one FFilifhs 5% /- e L TCw%. F7, Bohlman 5% (% 4H—quinolizine-4-one
Ftky, BEERR, BMEAS THEMBICE L, quinolizine MOBTLABM w F A LHE LTV, £ T

| COOC:H;
‘/\ ” “SCHs  c-H:SOx I/\/\“—SCHs I/\|/\”—NH2 c~H,SOx !/\/\ F—i"Hz
—_ ——
\ |/ \/N\l l/—CONHz \/N\l [/—CN ‘\/N\' /~LONH2
O O O O
12(R:CN) i b v
b(R:COOC:Hs) Chart 1 )

1) Location: Bunkyo—machi 4-23, Nagasaki,

2) ANFRFEES, W E, MEIFA, MK, 7‘/?351‘, 89, 203 (1969).
3) V. Boekelheide, J. P. Lodgl, J. Am. Chem. Soc., 73, 3681 (1951).
4) F. Bohlmann, N. Ottawa, R. Keller, Ann., 587, 162 (1954).
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TasLe 1
Avatyss
B W wm T me S v
C H N C H N
o 3340(N-H)

__ o 277 315 397 413
I 257—258 74 56.41 4.30 11.96 56.76 4.46 11.49 %ggg(&m (4.31) (3.94) (4.17) (4.14)

3385(N-H)
251 298 380 396 4179
IV 286—287 63  59.10 4.46 20.68 59.13 4.61 20.56 1650

1605 (C=0) (4.49)(4.33)4.21)(4.21)(3.94)

@) shoulder

F#\3 ethyl 2-benzylamino—3-cyano—4-oxo-4H-quinolizine-1-carboxylate (V)2 % Eefg, B{LEI4% AL

THMETERATES &, 2 mole DKLU Lic. mp 129—130° DRk CoHnOpN, (VD) %787,
ZDfEEY VI o ultraviolet spectrum (UV spectrum) (EtOH) 1%, V it B - EREAIK 391 mu O

s L, 6,7,8,9-tetrahydro-4H-quinolizine—4-one ${m UV spectrum wHELL LT\~ % (Fig. 1 7).

loge

W.J"V\h..,v“u\} W _JULMWJ'\\m A

3 60 ) SéO m Y7 Ms—“/\f L‘JL)N\WA«W/\J! L% ]

3 1
Iiig. 1. Ultraviolet Spectrum (EtOH)
of V, VI and VII \
-V  ——VI 1 VII ’ i
* 7z, VI @ nuclear magnetic resonance (NMR) (T.F. / J
AA) T, VEFELCAECELYT 2 HER 7 = + ’er_.. %\\JL/\ N C
v o signal HHK L, Fi iRl KR 8 Eic g4 5 0 ppm
7w b v signal R LN S (Fig. 2 2H). ‘ Fig. 2. Nuclear Magnetic Resonance
PlEoz X b VI, ethyl 2-benzylamino—3- Spectrum (CDCl,) of V, VI and VII

cyano-4-ox0-6,7,8,9-tetrahydro—4H-quinolizine-1—car— [al:V [B]: VI /[C]" Vi

boxylate FEE L7c. &I VI =x /7 —h, BEELT BV CTHMETYF725 &, X bk 1mole
IREH WM LT, mp 162—164° Dy CooHaO3N, (VII) %4 % %=, VII o UV spectrum % VI ¢ UV
spectrum & HERT S5 &, VI CHFAEL 7o 261 mp OBINAW K L % (Fig. 1 28). % &2 VII © NMR
(T.F.AA) % VI © NMR EHT 5 &, JEIRERC 2 @0 7w b Vicii44% signal 237 70 ic H T3k
W% (Fig. 2 28). ¥7: VII o infrared spectrum (IR spectrum) (KBr) 25\ C, =AFAORINL, 1720
em™ iz, 73 FOWINAS, 1630 cm™ WARFE T 5. Ml EofERS S VI oL, ethyl 2-benzylamino-3—
cyano—4-oxo-1,6,7,8,9,10-hexahydro-4 H-quinolizine—-1-carboxylate T3 % & fE%E L 7= (Chart 2, Table II
L0 .

NII-Electronic Library Service



129
(%OOC2H5 ) CIOOCaHs CiOOCzHS
/\l/\/ECH2Ph HZ/PtOZ /\H/§CH2Ph H2/Pt02 '/\/ECH2Ph
— —
\\\/ N\"/\CN in AcOH \/ \/\CN in EtOH \/ N\“/\CN
O O (0]
A\ M A1}
Chart 2
TasLe IT
Analysis
mp Yield | h IR (KBr) UV A22E my
KON CH | Caled. _ Found em-1 (og e)
C H N C H N
3280(N-H)

V 129—130 75

I 162—164 80

68.36 6.02 11.96

67.97 6.56 11.89

67.76 6.22 11.91

2195(C=N) 251 306

(c=0y (46D (3.99)

3280 (N-H)

67.42 6.64 11.83

2195 (C=N) 2459 296
1630¢(C=0)

(3.82) (4.21)

a) shoulder

2-Amino-3-cyano-4H- -quinolizine-4-one MEANL MERIXTIL, RILLT I FEORE

NPT =

P AEORIGE LT, Taylor® (44 M@= A 5 L% G X%, ethoxymethyleneamino {L&¥% 18, Th
BT I VEYRIEESRT, HRERYEZBE 5. Fh, AV P T7I/7= b IAEHERLVAT I VERIS
T, HBERYWE B 5. F 2 CTEEDIL, 2-amino-3-cyanoquinolizin-4-one ¥ (I1IIa, b) %, &EKEE
Eirh, A M= AT L L 140° CTEIET S Z L X D, 2-ethoxymethyleneamino-3-cyano-4H—quinolizine

~4-one ¥ (IXa, b) %% .

L8 IXb RARRERLAY T, KIFET S LAZIEY IIb Kb Lo :

TLESL, ¥, a7 I vEHEIORIETY, HBRERY YL 23, ethoxymethylene X 2% i jf L7- IIIb

5z .

HERY (X) %452 7 (Chart 3, Table III £/R).
~ IIIb, IXb, X o UV spectrum (EtOH) # M3 % &, Fig. 3 RT3 e 5. ¥ X o NMR (T.
FAA) T, Ib AL 4 BEMTAHBE S = b v signal Dighic, 8.93 ppm & singlet T 2 fir
DFw by, 7.10 ppm K singlet ¢ 11 £ 7 » + v O signal G- BSh 5 (Fig. 4 2R).

CH(OCsz)a

1} // ACZO
) reg
NN

0 \\ HCONH:

ma(R:CN) T

d(R=COOC,H,)

’/\/TN=CHOC2H5
—CN

AV \/

IXa,b (IXb]

(1

N\ \/ \,/

0 NHz
X
Chart 3

5) E.C. Taylor, A. Mckillop. S. Vromen Tetrahedron, 23, 885 (1967).

Ff, IIIb @R OEAL L7 3 FE 200° TRIET S &, 11 iz ethoxycarbonyl #i2 U-FABR

H:O0 or Amines

[IIIb}
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TapLe I
Analysis
mp Yield Caled ) Found IR (KBr) UV 2298 my (log ¢)
©C) (%) alcd. _ oun em-1 B0H mu (log ¢
C H N C H N

2200(C=N) 252 284“’ 342 394
IXa 195—196 62 63.15 3.79 21.04 62.73 4.02 20.76, 1680(C=0) (4.48) (3.99) (3.81) (4.21)

2209(C=N)

: 250 273 340 400
IXb 133184 67 6L33 483 13.41 6L11 5.05 13.56 1610(c 0y (i740) (4.13) (3.67) (4.20)

a) shoulder

. ‘ogs

-
(27

WL, Jt L;

3.3 00 380  mz 10 5 0 ppm
Fig. 3. Ultraviolet Spectrum (EtOH) of Fig. 4. Nuclear Magnetic Resonance
IITb, IX and X Spectrum (T.F. A.A. of IIIb and X
— 11D ——: IX e X A:IITb B:X

. ThOORISK L b, FHELMAAR LEL quinolizine FMAIL, 1 Ara¥EMTH B & L, pyridine 11—
fty7s 4H-quinolizine—4-one ¥ & FHIC BT I 525, pyridone BOHITBETLEINIC U &0 5 HEY BH L.
Flo, —BOAALIT I/ =2 bPINMERY L LCORIEHEEF T L3O TEHZ LNTE L.

X B o 8B

2-Methylthio-4~ox0-4H-quinolizine-3-carboxamide (II) i) & Ethyl 2-methylthio-3—-cyano—4-oxo-
4H-quinolizine~1-carboxylate 0.5 g % B 10ml ML, KE.E 30min R, 4%, RIEExkKkch
AL, HilHT2UBL PR, KEEZREK, MeOH X v HiER, HElER (TableI 2H).

i) B 1,3-Dicyano—2-methylthio—4 H-quinolizin—4—one 0.5 g # &M 10ml i L, KL 2hr i
B, ) BLAKOAEETRS LBOhE.

2-Amino-4-ox0-4H-quinolizine-3-carboxamide (IV) Ethyl 2-amino-3-cyano-4—-oxo-4H-quinolizine—1-
carboxylate 1.5 g #&5if 30 ml KFML, Kik L 1hr mniE, A%, KKCEAL, HHLLERLFPR,
KPE# R, MeOH & b Ffs & (Table I £).

Ethyl 2-Benzylamino-3-cyano-4-0x0-6,7,8,9-tetrahydro-4 H-quinolizine-1-carboxylate (VI) Ethyl 2-ben-
zylamino—3—cyano—4—ox0—4H—quinolizine—l—carboxylate 1.0g ¢BEAS 0.1g »EEEE 40ml kiEA L, KE
K, BMBETLEITRS5. KK 2mole #RIR L&A THEYFRL, BERERrBEFESE, KMz, ¥
HT 2868 R&ER Y PR, KEREREE, MeOH X b Hi & (Table IT £8). VI ©» NMR (in T.F.AA)
0=17.31 (5H, singlet, C¢H;), 4.95 (2H, doublet, ~-CH,~), 4.45—3.9 (4H, multiplet, 6-H,, ~-CH,-), 3.0 (2H,
triplet, 9-H,), 1.87 (4H, multiplet, 7-H,, 8-H,), 1.3 (3H, triplet, —-CH,).

Ethyl 2-Benzylamino-3-cyano-4-oxo-1,6,7,8,9,10-hexahydro-4 H-quinolizine-1 -carboxylate (VII) =]

VI1.0g t@itESE 01g % EtOH 50 ml ML, KRKMHEMBT # 7 72\, K% 1mole ¥ RINE,
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Ric®emBL, G2 EML T, BRBlLFR, BT 2#&% EtOH X v HER, BaBRER (Table
II £#8). VII o NMR (in CDCl,), 6=7.3 (5H, singlet, -C¢H;), 4.15—1.68 (17H, multiplet -CH,~, =CH)

1,3-Dicyano-2-ethoxymethyleneamino-4 H-quinolizine-4-one (IXa) 1,3-Dicyano-2-amino—4H-quinolizine-
4-one 0.5 g & ethyl orthoformate 20 ml % 140° ‘¢ 20hr &, RIS KX HEEMGL, HHE T 2B L%
MeOH X b 54 (Table I11).

Ethyl 2-Ethoxymethyleneamino-3-cyano-4-oxo-4H-quinolizine- 1 -carboxylate (IXb) Ethyl 2-amino-3-
cyano—4—oxo—~4H—quinolizine~-1-carboxylate 0.5 g & ethyl orthoformate 10 ml, 4 /KE:E; 10 ml % 140° ©
20hr B, RIS EBTEFL, BEY 7L IF 270257 4 —&hFT, “vEvyHElEss EtOH X
D BiEd (Table III &),

4-Amino-5-oxo0-5H-pyrimido[4,5-b]quinolizine (X) Ethyl 2-amino-3-cyano—4-oxo—4H-quinolizine—1-
carboxylate 1.0]g & formamide 20 ml % 200° ¢ 3hr BY, RIGELRNFERE, BHEEEEY CHCL #HH,
TERERY%, CHClL ®k, BEw CHCly ©7A 337 r= 257 4 —enld, CHClL, HHEBA OB &Y
MeOH X » B f. mp 256.5—258°, X 78%. Amnal Caled. C,;H,ON, (X): C, 62.25; H, 3.80; N, 26.40.
Found: C, 62.15; H, 3.92; N, 25.91. IR (KBr) cm™1: vo-o 1665, vyy-g 3340. UV A" my (log &): 229 (4.22),
241 (4.09), 276 (4.18), 389 (4.26), 425 (3.79). NMR (in T.F.A.A.) 6=9.38 (H, doublet, 7-H), 8.93 (H, singlet,
2-H),7.4—8.1 (3H, multiplet, 8-H, 9-H, 10-H).

Eiif 33 B OV TEESHYEBEINREBEATE, IR 85X UV 2227 + vl Shiiin EBRK,
NMR A7 A OHIEX IR KAMTRECRBFOBLEERL T,
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