
2-Phenyl-4-(4-methoxyphenyl)-5-oxo-5,6,7,8-tetrahydro-4H-chromene (llc) reacted simi- 
larly with hydroxylamine hydrochloride. The yields of oximes lllc and IVc in this case were 

29% and 45%, respectively. 

2-Phenyl-5-oxo-5,6~7~8-tetrahydroquinoline (V). This compound was obtained in 85% 
yield by the method in [3] from 3 g (0.0123 mole) of 2-[3-phenyl-3-oxopropyl]cyclohexane-l,3- 
dione, 3.08 g (0.04 mole) of ammonium acetate, and 30 ml of glacial acetic acid. 

5-Oxo-5,6,7,8-tetrahydroquinolines Va-d, f, h, i and Vla-d, f, g were obtained by the 

method in [3]. 

The characteristics of the newly obtained Vh, i and Via-d, f, g are presented in Tables 
2 and 3. 
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ACETALS OF LACTAMS AND ACID AMIDES 

55.* STUDY OF REACTION OF 3-OXOPYRIDINE AND ISOQUINOLIN-3-ONE 
DERIVATIVES WITH DIMETHYLFORMAMIDE DIETHYL ACETAL 

L. T. Guss, L. V. Ershov, 
G. A. Bogdanova, and V. G. Granik UDC 547.833.7'824'421. 

51.04:541.124 

The reactions of 4-carbamoyl- and 4-cyanopyridin-3-one and 4-cyanoisoquinolin- 
3-one with DMFA diethyl acetal were studied, and hydrogenated di- and trimeth- 
ylene derivatives of 2,7-naphthyridine-l,8-dione were synthesized. It was 
found that O- or N-alkylation reactions of the pyridone fragment of the start- 
ing bicyclic compounds take place together with the condensation of the DMFA 
acetal at the amide amino group or the active methylene unit. 

4-Cyano-2,3,5,6-tetrahydro-7H-cyclopenta[l,2-c]pyridin-3-one (II) and 4-cyano-2,3,5,6,7,8- 
hexahydroisoquinol-3-one (III) have been synthesized previously [2] by reaction of cycloal- 
kylidenecyanoacetamides with DMFA acetal (I). The aim of the present work was to study the 
properties of these bicyclic compounds further in order to synthesize condensed heterocyclic 
compounds from them. It was found that the alkaline hydrolysis of the nitrile group of com- 
pounds II, III proceeds very slowly, and is preparatively impractical. It was possible using 

*For Communication 54, see [i]. 
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concentrated sulfuric acid to obtain the corresponding carbamido derivatives IV, V in high 
yields. Taking isoquinoiin-3-one III as an example, it was found that the extent of hydrol- 
ysis is substantially dependent on the concentration of the sulfuric acid used: in 50% acid, 
4-carboxy derivative VI is formed in a good yield, while in 75% acid, hexahydroisoquinolin- 
3-one VII is formed. A TLC control (Silufol UV-254, chloroform-ethanol, 15:85) showed that 
under equal conditions (concentrated H2SO4, 90-I00~ nitrile II hydrolyzes completely even 
after i0 min, while nitrile III is still present in the reaction mixture after i h of heat- 
ing, i.e., the presence of a condensed five-membered ring leads to the acceleration of the 
hydrolysis, compared with the six-membered ring. Considering that the process proceeds in 
an acid medium, the difference in the electron-acceptor influence of these rings [3] can 
probably be neglected; the observed phenomenon is possibly due to the higher steric accessi- 
bility of the cyano group in the pyridine derivative. 

Heating of amides IV, V obtained with acetal I leads to condensation, followed by cycli- 
zation and the formation of tricyclic naphthyridines VIII, IX. To determine the paths of 
formation of these tricyclic compounds, these reactions were carried out under milder condi- 
tions, so that it was possible to isolate intermediate N-dimethylamino-methylene derivatives 
X, XI, which cyclize on heating into naphthyridinediones VIII, IX. 

After the separation of amidine XI, from the mother reaction solution, a further com- 
pound was isolated, in the IR spectrum of which the absorption band of the pyridone carbonyl 
was not observed, while in the PMR spectrum the signals of an ethyl group appeared. To clar- 
ify the structure of the compound obtained, an alternate synthesis of the possible O- and N- 
ethyl derivatives XII, XIII was carried out. The ethoxy derivative XII was obtained from 3- 
chloro-4-cyano-5,6,7,8-tetrahydroisoquinoline [4] by converting it into a hydrogenated 3- 
ethoxy-4-cyanoisoquinoline (XIV), followed by the saponification of the CN group to the car- 
bamide group and the reaction of the amide XV obtained with acetal I. The N-ethyl derivative 
XIII was obtained by ethylation of the sodium salt of III with ethyl bromide, followed by 
hydrolysis of the CN group in the N-ethyl derivative of cyanopyridone XVIb and the reaction 
of the carbamoyl compound XVIIb with acetal I. Comparison of samples of XII, XIII obtained 
with the above described compound of an unknown structure showed that in the reaction of 
amide V with DMFA acetal (I) O-ethylation takes place, as well as the formation of amidine 
XI. This result is very unexpected: while the N-alkylation by amide-acetals of the oxo de- 
rivatives of heterocycles (the 2-pyridones and their derivatives have not been studied previ- 
ously) was described in the literature [5, 6], the O-alkylation process of these systems un- 
til the present work had not been observed. 

CN CN CONH z C00H 

xvi a, b II,IIl IV,V VI VII 

i for ~ I 1 
kwIb i MeeNCH(OEt)2 \ I  

(CH2)n ~'~ ! 0 

N--~--CHNMe 2 N = C H N M e  2 

X'VII XVIlI,XIX,XXa, b ~> j X.XI XII 

C0 CN CN CONH 2 

N _ C H N M e  2 H 

X]II VIII,IX XIV X'V 

If, IV. VIII, X, XVIa XVIII, X X a n = l  XVIII,XIX R=H; ~LX R = E t  

III, V, IX, XI, XVIb XLX, X X b n = ~  

We also observed the O-alkylation process on another example - an ethoxycarbamoyl com- 
pound XV was isolated in a low yield from the mother liquor after the separation of the tri- 
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cyclic compound IX (on heating compound V with acetal I). Considering that in the case of 
amides IV, V, the alkylation reaction is complicated by the condensation of acetal I at the 
carbamoyl amino group and the cyclization into naphthyridinediones VIII, IX, an attempt was 
made to investigate this process on the example of nitriles II, III. However, it was found 
that acetal I readily condenses with the oxo-nitriles II, III at the 5-position with the for- 
mation of 5-dimethylaminomethylene derivatives XVIII, XIX. Examination of the mother liquors 
after the separation of enamines XVIII, XIX showed that an alkylation process takes place in 
this case also. However, in this case the isolated compounds were N-ethyl derivatives XXa, 
b, which in their spectral characteristics and physical properties were identical with those 
of compounds obtained independently by the reaction of nitriles XVIa, b* with acetal I. 

Thus, the alkylation of carbamoyl compound V with DMFA acetal proceeds at the oxygen 
atom with the formation of an O-alkyl derivative XII, while that of nitriles II, IIs - at 
the nitrogen atom (the N-ethylpyridones XXa, b are obtained). To find out whether in fact 
the alkylation processes proceed so selectively, we studied the PMR spectra of mixtures ob- 
tained after the reaction of the acetal with amide V and nitrile III. The spectra were com- 
pared with the corresponding spectra of authentic O- and N-ethyl derivatives (XII and XIII, 
XIV % and XXb). It was found that in the mixture obtained in the reaction of amide V with 
acetal I, both O- (XII) and N-ethyl (XIII) derivatives are present in approximately equal 
ratios. On the contrary, the alkylation of nitrile III with the acetal proceeds regioselec- 
tively, and other than the nonalkylated compound XIX, only the N-ethyl derivative XXb is 
present in the mixture. The signals corresponding to the ethoxy derivative XIV are not ob- 
served in the spectrum. The ratio of compounds XXb and XIX is approximately 5-7:1. The ex- 
planation for the observed insufficient selectivity of the alkylation depending on the sub- 
stituents can be attributed to the fact that a mesomeric anion, which is formed in the reac- 
tion of acetal I with substituted pyridones is subjected to alkylation: the ambidentate ca- 
tion XXII that is formed is an electrophilic particle, which undergoes the reaction with the 
alkylating agent. 

E 
R 

H 

~ OEL 

Mean "OEt 

I 
EtO- + Me2N ~OEt R 

XXII ALXI 

If R is a group with a small volume (for example the CN group), the hindrances to the 
solvation of the oxygen atom on which the excessive electron density is mainly concentrated, 
are small. The effective solvation of the anionic center on the oxygen atom impedes the O- 
alkylation, and the process is directed to the nitrogen atom. On the contrary, a bulky sub- 
stituent (R = CON=CHNMe2) hinders such a solvation and the alkylation process ceases to be 
regioselective. 

EXPERIMENTAL 

The IR spectra were run in KBr tablets on a Specord 75-IR spectrophotometer. The PMR 
spectra were recorded on a Tesla BS-497 (internal standard HMDS) and Varian XL-200 (internal 
standard TMS) spectrometers. The mass spectra were obtained on a Varian MAT-II2 spectrom- 
eter. 

The characteristics of the synthesized compounds are given in Table i. The elemental 
analysis data for C, H, N correspond to the calculated values. 

4-Carbamoyi-2~3~5,6-tetrahydro-7H-cyclopenta[l~2-c]pyridin-3-one (IV). A mixture of 
1 g (6.7 mmoles) of nitrile II and i0 ml of concentrated H2SO 4 (d = 1.84 g/ml) was stirred 
for 1 h at 95-II0~ It was then cooled, made alkaline with a 20% solution of NaOH to pH 
=7-8, and amide IV was filtered off. IR spectrum: 1635 (C=O); 1670 (C=O); 3170, 3350 cm -i 
(NH 2) PMR spectrum (CF3COOD): 1.86 (2H, m, 6-CH2) ; 2.90 (2H, m, 7-CH2) ; 3.10 (2H, m, 5-CH2) ; 
7.8 ppm (IH, s, l-H). 

*Compound XVIb was obtained by an alternate synthesis by a scheme described above for the 

~ reparation of XVIa - by alkylation of nitrile II. 
It was preliminarily shown that under these conditions, the ethoxy-nitrile XIV does not 

undergo reaction with acetal I. 
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TABLE i. Characteristics of Synthesized Compounds 

Coi~- 
pound 

IX: 
V 

V! 
VII 

VIII 

IX 

X 
XI 

XII 

XIII 
XIV 
XV 

XVI 
XVl 

XVII 
XVIII 

XIX 
XX 

XX 

Empirical 
formula M" 

C,sHI~N30 

CgH,oN:O2 
C,oH,2N202 
C,oH.NO3 
CgH,,NO 
CmHsN20~ 188 

CHHgN202 200 

C,2H,~N30~ 
C,aH,zNaO2 247 
C,sH2iNaO2 275 

C,sH2,N3Q 275 
C,2H,.N~O 202 
C,2H,6N202 
C,,H,2N20 188 
C,2H,N~O 200 
C,2H,~N~O~ 
C,~H,~N~O 215 
C,~II,sN:~O 229 
C,~H~TN30 243 

255 

mp, ~ (solvent) 

>300 {ethanol-water) 
299...301 (water) 
227.. 229 (AcOH+water)" 
201 203 (bu ty l  ace tane)  

>300 (AcOH+water)  

>300 (water)  

173.. 175 ( a c e t o n i t r i l e )  
220..  22! ( a c e t o n i t r i l e )  
163 165 ( e t h y l  a c e t a t e )  

155., 157 ( e t h y l  a c e t a t e )  
78.. 79 (hexane) 

174.. 176 ( e t h a n o l - a c e t o n i t r i l e )  
146,. 148 (2-propanol)  
1 7 , .  ~2 ( 2 - p r o p ~ o l )  
178 ..~cu (ethvl acetate-ethanol) 

>320 (DMFA)" " 
>310 (DMFA) 

232...233 (DI~FA) 

1 7 7 . . 1 7 9  (DMFA) 

Yield, 

(me~.hod) 

88 
9O 
87 
82 
48 (A): 
82 I B) 
78 (A}; 
75 {B) 
69 
91 
22 (A}; 
77 (B) 
81 
71 
70 
68 
60 
54 
~2 
42 
IG (A); 
68 { B) 

88 
43 {C) 

In a similar way, 4-carbamoyl-2~3~5,6~7,8-hexahydroisoquinol-3-one (V) was obtained from 
nitrile III, IR spectrum: 1630 (C=O); 1670 (C=O); 3200, 3280, 3310, 3410 cm -I (NH2). PMR 
spectrum (CF3COOD): 1.67 (4H, m, 6-CH 2, 7-CH2); 2.70 (4H, m, 5-CH 2, 8-CH2); 7.72 ppm (IH, 
s, I-H). 

4-Carboxy-2~3,5,6~7~8-hexahydroisoquinol-3-one (VI). A solution of 8.9 g (50 mmoles) 
of nitrile II and 120 ml of 50% H2SO ~ (d = 1.45 g/ml) was boiled for 3 h. The mixture was 
cooled, made alkaline with a 20% NaOH solution to pH x5-6, and acid VI was filtered off. IR 
spectrum: 1720 (C=O), 2700-3100 cm -l (OH). PMR spectrum (CF3COOD): 1.70 (4H, m, 6-CH 2, 7- 
CH2); 2.67 (4H, m, 5-CH 2, 8-CH2); 7.85 ppm (IH, s, I-H). 

In a similar way, 2~3,5,6~7~8-hexahydroisoquinol-3-one (VII) was obtained in a 75% 
H2SO ~ with alkalination to pH =8. IR spectrum: 1660 cm -l (C=O). PMR spectrum (DMSO-D6): 
1.63 (4H, m, 6-CH 2, 7-CH2); 2.52 (4H, m, 5-CH 2, 8-CH2); 6.01 (IH, s, 4-H); 7.05 ppm (IH, s, 
1H). 

1,2,7,8-Tetrahydro-4,5-dimethylene-2,7-naphthyridine-l,8-dione (VIII). A. A mixture 
of 1 g (5.6 mmoles) of amide IV, 5 ml of acetal I and i0 ml of DMFA was stirred for 3 h at 
100~ The mixture was then cooled, the precipitate was filtered off, boiled in i0 ml of 
DMFA, and filtered hot to yield 0.5 g of naphthyridinedione VIII. 

B. A solution of 0.5 g (22 mmoles) of amidine X and 5 ml of DMFA was boiled for 2 h 
30 min. The mixture was cooled and 0.34 g of compound VIII was filtered off. IR spectrum: 
1660 (C=O); 1690 cm -I (C--O). PMR spectrum (CF3COOD): 3.37 (4H, s, 7-CH 2, 8-CH2); 7.74 ppm 
(2H, s, I-H, 6-H). 

l~2,7,8-Tetrahydro-4~5-trimethylene-2~7-naphthyridine-l~8-dione (IX). A. A mixture of 
0.97 g (5 mmoles) of amide V, 3 ml of acetal I and 3 ml of absolute ethanol was boiled for 
30 min at 140~ It was then cooled, ground with a i:i ether-absolute ethanol mixture, 
and 0.78 g of compound IX was filtered off. 

B. A solution of 1.65 g (6.7 mmoles) of amidine XI in 20 ml of DMFA was boiled for 1 h 
30 min, and then evaporated. The residue was ground with water, and 1.02 g of compound IX 
was filtered off. IR spectrum: 1650 (C=O); 1690 cm -I (C=O). PMR spectrum (CF3COOD): 1.87 
(2H, m, 8-CH2); 2.76 (4H, m, 7-CH2, 9-CH2); 7.67 ppm (2H, s, l-H, 6-H). 

4-[N-(N~N,~Dimethy~amin~methy~ene)carbam~y~]-2'3~5~6~7,8-hexahydr~is~quin~-3-~ne (XI). 
A 7.2 ml portion of acetal I and 20 ml of absolute ethanol were added to 3.72 g (20 mmoles) 
of amide V and the mixture was boiled for 1 h. It was then cooled and 4.48 g of compound XI 
was filtered off. IR spectrum: 1630 (C=O); 1660 cm -l (C=O). PMR spectrum (DMSO-D6): 1.62 
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(4H, m, 6-CH2, 7~CH2); 2.51 (2H, m, 8-CH2); 2.59 (2 H, m, 5-CH2) ; 3.00 (3H, s, NMe2); 3.17 
(3H, s, NMe2); 7,22 (IH, s, l-H); 8.39 ppm (IH, s, -N=CH). 

In a similar way, 0~.9g of41[N-(N,N-dimethylaminomethylene)carbamoyl]-2,3,5,6~tetrahydro-7H 
cyclopenta[l,2-a]pyridin-3-one (X) was obtained from i g (5.6 mmoles) of amide IV. IR spec- 
trum: 1640 (C=O); 1660 cm -I (C=O). PMR spectrum (DCOOD): 1.98 (2H, m, 6-CH2) ; 2.70 (2H, 
m, 7-CH2); 3.27 (2H, m, 5-CH2); 3.30 (3H, s, NMe2) ; 3.50 (3H, s, NMe2) 7.65 (IH, s, l-H); 
8.80 ppm (IH, s, -N=CH). 

3-Eth~xy-4-[N-(N,N-dimethy~amin~methy~ene)carbam~y~]-5,6,7,8-tetrahydr~is~quin~ine 
(XII). A. A 2.6 g portion of acetal I was added to 2.6 g (13.5 mmoles) of amide V and the 
mixture was stirred for 7 h at 135-140~ It was then cooled, and amidine XI was filtered 
off. The mother liquor was evaporated, and after adding 25 ml of water, was extracted with 
120 ml (4 x 30) of ethyl acetate. The extracts were dried over Na2SO4, filtered, and evapo- 
rated to yield 0.8 g of compound XII. 

B. A solution of i g (4.5 mmoles) of amide XV, 3 ml of acetal I and i0 ml of absolute 
toluene was boiled for 45 min. It was then cooled and 0.61 g of compound XII was filtered 
off. The mother liquor was evaporated, whereby another 0.36 g of compound XII was obtained. 
IR spectrum: 1650 cm -~ (C=O). PMR spectrum (DMSO-D~): 1.22 (3H, t, CH2CHg), 1.69 (4H, m, 
6-CH 2, 7-CH2); 2.57 (2H, m, 5-CH2); 2.65 (2H, m, 8-CH2); 2.99 (3H, s, NMe2) ; 3.17 (3H, s, 
NMe2); 4.24 (2H, q, OCHgCHs) ; 7.79 (IH, s, I-H); 8.42 ppm (IH, s, -N=CH). 

N-Ethy~-4-[N-(N,N-dimethy~amin~methy~ene)carbam~y~]-2,3,5~6,7,8-hexahydr~is~quin~-3- 
one (XIII). A i ml portion of acetal I and 4 ml of DMFA were added to 0.69 g (3.2m moles) 
of amide XVII and the mixture was stirred for 1 h at 70~ The mixture was evaporated, the 
residue was ground with ether, and 0.71 g of compound XIII was filtered off. IR spectrum: 
1640 (C=O); 1660 cm -l (C~O). PMR spectrum (DMSO-D~): 1o20 (3H, t, CH2CH3) , 1.63 (4H, m, 
6-CH 2, 7-CH2); 2.50 (2H, m, 5-CH2, 8-CH2) ; 2.98 (3H, s, NMe2) ; 3.15 (3H, s, NMe2); 3.84 (2H, 
q, NCH2CH3); 7.37 (IH, s, I-H); 8.32 ppm (IH, s, -N=CH). 

3-Ethoxy-4-cyano-5,6~7,8-tetrahydroisoquinoline (XIV). Sodium ethylate (prepared from 
1.5 g of sodium and 30 ml of absolute ethanol) was added to a mixture of 3.38 g (15.6 mmoles) 
of 3-chloro-4-cyano-5,6,7,8-tetrahydroisoquinoline and 15 ml of DMFA, and the mixture was 
stirred for 1 h at 100~ It was then cooled, 25 ml of water was added, and 2.42 g of the 
ethoxy derivative XIV was filtered off. IR spectrum: 2240 cm -l (CN). PME spectrum (DMFA- 
DT): 1.38 (3H, t, CH~CH3) ; 1.80 (4H, m, 6-CH2, 7-CH2) ; (2H, t, 8-CH2) ; 2.86 (2H, t, 5-CH2) ; 
4.44 (2H, q, OCH2CH3) ; 8.15 ppm (IH, s, l-H). 

3-Ethoxy-4-carbamoyl-5,6~7,8-hexahydroisoquinoline (XV). A i0 ml portion of concentrated 
H2SO 4 was added to i.i g (5 mmoles) of nitrile XIV, and the mixture was stirred for 1 h at 
100~ It was then cooled, made alkaline to pH =9-10 with a 25% NH4OH solution, and 0.78 g 
of amide XV was filtered off. IR spectrum: 1645 (C--O); 3200, 3420 cm -l (NH2). PMR spectrum 
(CFaCOOD): 1.20 (3H, t, OCH2CHa) , 1.51 (4H, m, 6-CH2, 7-CH2) ; 2.57 (4H, m, 5-CH 2, 8-CH2) ; 
4.20 (2H, q, OCH_2CH3) ; 7.55 ppm (IH, s, I-H). 

N-Ethyl-4-cyano-2~3~5,6,7~8-hexahydroisoquinol-3-one (XVIb). Sodium ethylate (prepared 
from 0.23 g of sodium and 7 ml of absolute ethanol) was added to a solution of 2 g (i0 mmoles) 
of nitrile III in 15 ml of absolute ethanol, and the mixture was heated to 55-60~ 6.5 g 
(60 mmoles) of ethyl bromide was then added dropwise in the course of 1 h, and the mixture 
was allowed to stand for 30 min. After evaporating off 7 ml of ethanol, the mixture was 
cooled, and compound XVIb filtered off. IR spectrum: 1660 (C=0); 2230 cm -I (CN). PMR spec- 
trum (DCOOD): 1.17 (3H, t, CH2CH_~); 1,56 (4H, m, 6-CH2, 7-CH2) ; 2.40 (2H, m, 8-CH2); 2.73 
(2H, m, 5-CH2) ; 3.96 (2H, q, NCH_2CH3) ; 7.60 ppm (IH, s, l-H). 

In a similar way, N-ethyl-4-cyano-5,6-dihydro-TH-cyclopenta[l,2 c]pyridin-3-one (XVIa) 
was obtained from nitrile II, IR spectrum: 1660 (C=O); 2225 cm -l (CN). PMR spectrum (CDCI3): 
1.32 (3H, t, CH2CH3); 2.15 (2H, m, 6-CH2) ; 2.90 (4H, m, 5-CH2, 7-CH2) ; 3.95 (2H, q, NCH2CH3) ; 
7.39 ppm (IH, s, IH). 

N-Ethyl-4-carbamoyl-2~3,5~6~7~8-hexahydroisoquinol-3-one (XVII). A solution of 1.5 g 
(7.4m moles) of nitrile XVIb in 15 ml of concentrated H2SO ~ was stirred for i h at 100-110~ 
The mixture was cooled, made alkaline to pH =i0 with a 10% solution of NaOH, and 0.75 g of 
amide XVII was filtered off. IR spectrum: 1660, 1670 (C=O); 3200, 3370 cm -l (NH2). PMR 
spectrum (CF3COOD): 1.14 (3H, t, CH2CH3) ; 1.51 (4H, m, 6-CH2, 7-CH2) ; 2.45, (2H, m, 8-CH2) , 
2.77 (2H, m, 5-CH2) ; 4.03 (2H, q, NCH2CH3) ; 7.61 ppm (IH, s, I-H). 
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4-~yan~-5-N~N-dimethy~amin~methy~ene-2~3~5~6-tetrahydr~-7H-cyc~penta[~2-c]pyridin- 
3-one (XVIII). A mixture of 4 g (25 mmoles) of nitrile II, 12 ml of acetal I and i0 ml of 
absolute ethanol was boiled for 3 h 30 min, was then cooled, the precipitate was filtered 
off, and washed with 20 ml of hot chloroform. Yield, 2.6 g of compound XVIII. IR spectrum: 
1640 (C=O); 2202 cm -l (CN). PMR spectrum (CF3COOD): 2.30 (2H, m, 7-CH2) ; 2.78 (2H, m, 6- 
CH=); 3.40 (3H, s, NMe 2, NMe2); 3.70 (3H, s, NMe2); 7.55 (IH, s, l-H); 8.17 ppm (IH, s, 
=CH-NMe2 ). 

In a similar way, 4-cyano-5-N~N-dimethylaminomethylene-2,3,5,6,7,8-hexahydroisoquinol- 
3-one (XIX) was prepared from nitrile III, IR spectrum: 1640 (C=O); 2205 cm -I (CN). PMR 
spectrum (DMFA-DT): 1.66 (2H, q, 7-CH2); 2.35 (2H, t, 8-CH2); 2~ (2H, t, 6-CH2); 3.18 
(6H, s, NMe2); 7.16 (IH, s, l-H); 7.22 ppm (IH, s, =CH-NMe2). 

N-Ethy~-4-cyan~-5-N'~N~-dimethy~amin~methy~ene-2~3~5,6-tetrahydr~-7H-cyc~enta[~2-c]- 
pyridin-3-one (XXa). A. The reaction filtrate and the chloroform washes formed during the 
preparation of compound XVIII were combined and allowed to stand for 24 h at -2~ Compound 
XXa was filtered off. 

B. A 1 ml portion of acetal I and 4 ml of absolute toluene were added to 0.37 g (2 
mmoles) of compound XVIa. The mixture was boiled for 4 h, then evaporated, and the residue 
was ground with ether to yield 0.33 g of compound XXa. IR spectrum: 1660 (C=O); 2200 cm -l 
(CN). PMR spectrum (CF3COOD): 1.00 (3H, t, CH2CH3); 1.24 (2H, m, 7-CH2); 2.79 (2H, m, 6- 
CH2); 3.48 (3H, s, NMe2); 3.65 (3H, s, NMe2); 3.82 (2H, q, NCH2CH3); 7.60 (IH, s, l-H); 8.15 
ppm (IH, s, =CH-NMe2). 

N-Ethy•-4-•yan•-5-N•,N•-dimethy•amin•methy•ene-2,3•5,6,7•8-hexahydr•is•quin••-3-•ne 
(XXb). A. In a similar manner as described in procedure A (in the preparation of compound 
XXa), compound XXb was isolated from the wash solutions from the preparation of compound XIX. 

B. Compound XXh was synthesized from compound XVIb in a similar manner as described in 
procedure B (in the preparation of compound XXa). 

C. A 4 ml portion of acetal I and 0.5 g of AICI 3 were added to a solution of 1 g (5.6 
mmoles) of nitrile III in i0 ml of dry xylene. The mixture was boiled for 6 h, 3 ml of acetal 
I and 0.2 g of AICI 3 were then added, and boiling was continued for another 8 h. The mixture 
was filtered off (from AICI3), the filtrate was evaporated, the residue was ground with pe- 
troleum ether, and 0.5 g of compound XXb was filtered off. IR spectrum: 1660 (C=O); 2210 
cm -I (CN). PMR spectrum (DMFA-DT): 1.23 (3H, t, CH2CH3); 1.66 (2H, q, 7-CH2); 2.36 (2H, t, 
8-CH2) ; 2.67 (2H, t, 6-CH2); 7.23 ppm (IH, s, =CH-NMe2) ; 7.43 (IH, s, I-CH2); 3.18 (6H, s, 
NMe2); 3.88 ppm (2H, q, NCH2CH3). 

The physical constants, the analytical and mass spectrometric characteristics, and the 
yields of the compounds synthesized are given in Table i. 
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