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A C E T A L S  OF L A C T A M S  

A N D  A C I D  A M I D E S .  

XVI.* NEW SYNTHESIS OF 4-P]~RIDONE DERIVATIVES 

V .  G. G r a n i k ,  N. B.  M a r c h e n k o ,  
E .  O. S o e h n e v a ,  R .  G.  G l u s h k o v ,  
T .  F .  V l a s o v a ,  a n d  Yu.  N. S h e i n k e r  UDC 547.824 : 541,623 : 543.422.25 

React ion of N,N-d imethy lace tamide  and N - m e t h y l b u t ) ' r o - , - v a l e r o - ,  and c a p r o l a c t a m  diethyl-  
ace ta t s  with e thy l /3 - aminoc ro tona t e  gave the co r respond ing  enamidines ,  through the cyc l i za -  
tion of which 2 -d i m e t hy l am t no -6 -m e t hy l -4 -py r idone ,  1 ,6 -d ime thy l -4 -oxo-2 ,3 ,4 ,7 - t e t r ahydro -  
py r ro lo  [2,3-b ]pyr idine, and 1,7- d imethyl-  5-oxo-  1 ,3 ,4 ,5 ,8-hexahydro-  1,8-naphth3T idine we t  e 
synthes ized. 

The p resen t  r e s e a r c h  was devoted to a study of the reac t ion  of amide  and l ac tam ace ta ls  with ethyl [3- 
aminocro tona te  ('1") and to the use of the thus obtained enamidines  in the synthes is  of 4-p3Tidone der iva t ives .  A 
p re r equ i s i t e  for the study was the synthes is  [2] of condensed 4-quinolones f rom l ac t am ace ta l s  and ethyl an-  
thrani la te .  The reac t ion  of the amide  ace ta l s  with e s t e r  I is of independent in te res t ,  inasmuch as the l i t e r a tu re  
does not contain data on the r eac t ions  of p r i m a r y  enamines  with amide  ace ta ls .  

The reac t ion  of N,N-d imethy lace tamide  diethylacetal  (II) with es te r  I p roceeds  smoothly to give N,N- 
d imethyl -N l- (a - m e t h y l -  fi - carbethox3~cinyl)acetamidine (liD. N- Methyl-N- (~- methyl-/3 -carbethoxyvinyl)  i mino-  
pyr ro l id ine  (VII), -p iper id ine  (VIII), and -hexahydroazepine  (IX}, r e spec t ive ly ,  we re  s i m i l a r l y  s3~nthesized 
f r o m  N-methy lbu ty ro -  (IV), - v a l e r o -  (V), and - c a p r o l a e t a m  (V1) die thylaceta ls .  Si~o~aals of a ca rbe thoxy  group 
(1.20-1.25 and 4.02-4.08 ppm),  r 3 and N - C H  3 groups (1.86-2.24 and 2.86-3.01 ppm, r e spec t ive ly ) ,  f l - C - H  
protons  (4.84-5.14 ppm),  and of 3-CH 3 (for rid or  CH 2 groups (for cyclic  VH-IX) a r e  obse rved  in the PhIR 
spec t r a  (Table 1) of all  of the enamidines (HI and VII-IX) in CDsOD. All of the sig-nals in the spec t r a  a r e  
doubled (Fig. 1), and this indicates the exis tence of HI and VII-IX in the f o r m  of mix'cures of two geomet r i ca l  
i somer s .  The d i f fe rences  in the chemica l  shif ts  of  the i s o m e r s  of var ious  groups a r e  not identical;  inasmuch 
as the m a x i m u m  difference is obse rved  for the chemica l  shif ts  of the ~ - C H  3 and C - H  protons ,  the obse rved  
doubling of the s ignals  is a s soc ia t ed  with c i s - t r a n s  i s o m e r i s m  about the C =C bond.r The weak-f ie ld  signal 

*Sce [1] for communica t ion  XV. 
~- The a s s ignment  to the cis  or  t r ans  s e r i e s  was  based  on the mutual or ienta t ion of the CH 3 and COOEr groups.  

S. Ordzhonikidze All-Union Sc ien t i f i c -Research  P h a r m a c e u t i c a l - C h e m i s t r y  Inst i tute,  Moscow. T r a n s -  
la ted f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, No. 6, pp. 805-808, June, 1976. Original a r t i c l e  submit ted  
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T A B L E  1. PMR S p e c t r a  (in CDaOD) of  E n a m i d i n e s  I I I  and  V I I - I X  
aR CH a 

R'\i,~N.~C00 C2 if, 
CH a H 

Chemical shifts (6, ppm) 

,ore - 3-C tl.~ 
ound R R1 NCIIa i fOr3.cIL) l] 4-CII: 5-ClL~ 6-CtI: 7-CII: 

VI I  (CH..) 3 2,86 1,97 
2,89 2,55 3,41 ] 

VIII (CH2)4 2,872,90 2,342,36 It 1,78m ( 3,833'3l I 

IX (CH=)s 3,012'96 2,48 1,63 m 3,42 

l COOCzH5 
group 

r~.c,, fl-c-u cH---7- CH----~., 
1 

I 

1.86 4,87 1,20 j 4,02 
2,19 5,09 I 1,25 I 4,06 
1,90 5,05 1,20 ]4,04 
2,24 5,14 112414,08 
1,89 4,95 / 1,21 1 4,02 
2,20 5,10 I 1,24 / 4,06 
1s 4,84 I 1,20 [ 4,01 
2.19 / 5,09 t 1,23 I 4,05 

* See [1] fo r  c o m m u n i c a t i o n  XV. 

T A B L E  2. D e u t e r i u m - E x c h a n g e  R a t e  
C o n s t a n t s  (K) in CDaOD at  50~ 

Time for ex- 
Compound change of one K. ~o ~ sec "1 

proton by 

VI 
VII 

VIII 
IX 

5,4 
13.4 
5,0 

76 

2,081 +_0,39 
1 ,44_  t,36 
3,77+-0,46 
0.25+-0,14 

T A B L E  3. C h a r a c t e r i s t i c s  of  the  C o m p o u n d s  Ob ta ined  

Eg 
o o  rap. ~ Empirical formula c T F . ~ -  ] F ~  70 cl c-~Calculated'7F c17~ ~!'~i~- 

- - -  00.o-7 0 0 7 7  , T - 7 -  00 
C4HnC1N= 39.7 8,9 --  28,6 39,2 9,0 ._L 29,0 

CL3H22N202 65.8 I 9,4 12,0 I --  65,6 9,2 11.8 --  63 
C,2H20N2Oe 64.2 8,8 12,5 ] - -  64,3 8.9 12.5 --  92 
CnHIsN~02 62.5 [ 8,6 13.1 ( --  62,9 8.6 13,3 --  35 

50,9 6,9 14,9 118,8 24 6,7 14,9 119'0 CsH,2NzO-HC1150,6 

i c0.,,. 20 16 .8 ,,6 1,.11-{65,17.3 17.1{-[24 

111 105--106" 
X 168--169 

(acetone- 
iso-PrOH) 

IX 142--145" 
VII1 128--129" 
VII 107--109" 
X 11 243--245 

(iso-PrOH) 
XI 156--157 

(ethyl acetate) 
NIll 186--188 

(ethyl acetate) 

* T h i s  [s the  bo i l i ng  poin t  a t  i ram.  

N_CH 3 C'CH3 

CH,(C,Hp6 C III B 114, 5"cH, | 

s ~ a 2 ~ ppm 

Fig .  1. PMR spec t rum of  N - m e t h y l - N  l -  
( a - m e t h y l - f l - c a r b e t h o x y v t n y l )  i m t n o p t p e r -  
td ine  (VIII) in CD3OD. 
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of the C-CH 3 group was assigned to the eis i somer ,  in which this sor t  of shift of the signal is due to the effect 
of the magnetic anisotropy of the carbethoxy group. The ra t ios  of the eis and t rans  i somers  (at 20 ~ in CD3OD) 
for enamidines HI and VII-IX are ,  respect ively ,  10 : 8, 10 : 9, 7 : 10, and 9 : 10; these ra t ios  change only slightly 
when the mixtures are  heated for a few hours.  

In an attempt to obtain the hydroehloride of enamidine HI we isolated N,N-dimethylacetamidine hydro-  
chloride (30, the s t ruc ture  of which was confirmed by its PMR spec t rum [singlet of a 2-CH 3 group at 2.34 and 
two singlets of an N(CH3) 2 group at 3.16 and 3.24 ppm]. Thus, as in the case of enamines,  the C - N  bond is 
cleaved during the hydrolysis  of the enamidines. 

The protons of the 3-CH 3 of 3-CH 2 groups in III and VII-IX differ considerably with respec t  to their  
labilit ies,  depending on the r ing  size. According to the PMR spectroscopic  data (Table 2), the observed regu-  
lar i t ies  a re  in agreement  with the data for 2-ary l tmino  derivatives of taetams [3], i.e., the ra te  of deuteration 
as a function of the r ing size decreases  in the order  6 > 5 > 7, and noncyclic III is found between the six-  and 
f ive -membered  enamidines. 

G 
Iq 

CH~ CIt a [(COOC21-15 

NH2~ ~CI-I z (CH:):n OC~H- s ( 3)2 * n 

I II I l l  .~Ii 
I HCI 
(H20) 

~ 3 HCI 

(CH3)2N/ ~'/~H 4- CH3COCH2COOC~H 5 
X 

O 
~COOC~Hs n ~  

( 
) - ,  C2H5 %N CH 3 TsOH ~.,N,/~N,/'-.C H s 
~/ \0C2H5 I J H 
CH 3 CH3 CH a 

IV-VI VII-IX XI, Xl l l ,  XIV 

IV. VII, Xlll n = l ;  V, VIII .  Xl  n = 2 ;  VI. IX. XIV n = 3  

The resul ts  of thermal  cyclizat ion of these compounds a re  in good agreement  with the deuter ium-exchange 
ra tes .  In t ramolecular  cyelization proceeds more  rapidly under the selected conditions in the case  of VIII to 
give 1,7-dimethyl-5-oxo-l ,2 ,3,4,5,8-hexahydro-l ,8-naphth3~ridine (XI). When the reflux t ime was prolonged, we 
were  able to subject enamidines III and VII to cyclization and ss~thestze,  respect ive ly ,  2-dimethylamino-6-  
methyl -4-pyr idone (XID and 1 ,6-d imethyl -4-oxo-2 ,3 ,4 ,7- te t rahydropyrro lo  [2,3-b]pyr idine (XIII). However, 
pronounced resinif icat ion was observed during attempts to cyclize IX, and we were unable to isolate final prod- 
uct X-IV. Thus the deuter ium-exchange data can be used as a pre l iminary  est imate of the abilities of enami-  
dines of the III and VII-IX type to undergo cyclization to 4-p~ridone derivatives.  

The s t ruc tures  of the 4-pyridine derivatives X-XII were confirmed by their  PMR spectra  (see the experi-  

mental section). 

EXPERIMENTAL 

The PMR spectra were obtained with a JNM 4H-100 spectrometer with tetramethylsilane as the internal 

standard. 

N,N-Dimethyl-N I- (e-methyl-fi-carbethoxyvinyl)acetamidine (IIl). A mixture of 5 g (0.031 mole} of acetal 

II and 3.33 g (0.025 mole) of ester I was refluxed for 3 h, after which the liberated alcohol was evaporated, and 
the residue was distilled. Amidine hydrochloride X was isolated in an attempt to obtain the hydrochlor[de of 

III. 

N_Methyl_Nl_(a_methyl_fi_carbe_thoxyvinyl)iminohexahydroazepine (IX). A mix~ture of 8.22 g (0.041 mole) 
of acetal  VI and 5 g (0.039 mole) of es ter  I was refluxed for 3 h, after which the alcohol was evaporated,  and 

the residue was distilled. 

N_Methyl_Nl_(c~_methyl_fl_carbethoxyvinyl)iminopiperldine (VIII). A mixture of 10.53 g (56.5 mmole) 
of acetal V and 7.29 g (56.5 mmole) of ester  I was refluxed for 3 h, after which the alcohol was evaporated, and 

the residue was fractionated. 
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N-Methyl-Nl-(~-methyl-f i -carbethoxTvinyl) im[nopyrrol[d[ne (VII). A mixture of 6.1 g (61.6 mmole) of 
acetal IV and 7.95 g (61.7 mmole) of ester  I was refluxed for 3 h, after which the alcohol was evaporated, and 
the residue was fract[onated. 

2 -Dimethylam[no-6-methyl -4-pyr idone  (XID Hydrochloride.  A 10.3-g sample of III was heated in the 
presence  of catalytic amounts of p-toluenesulfonic acid at 220 ~ for 1.5 h with removal  of the alcohol by disti l la-  
tion. The mixture was then dissolved in acetone,  an alcohol solution of HC1 was added, and the mixture was 
filtered. P ~  spec t rum (8, ppm): 2.50 (6-CH3) , 3.22 [N(CH3)2] , 6.14 (3-CH), and 6.30 (5-CH) (CD3OD}. 

1 ,7-D[methyl -5-oxo- l ,2 ,3 ,4 ,5 ,8-hexahydro- l ,8 -naphthyr id ine  (3:I). A 27.58-g (0.123 mole) sample of 
VIII was heated in the presence of p-toluenesulfonic acid at 220 ~ for 30 rain with removal  of the alcohol by 
distillation. The mixture was then t r i tura ted  with hexane and filtered. PMR spec t rum (~, ppm): 2.43 (7-CH3) , 
3.23 (NCH3} , 6.31 (6-CH), 2.75 (4-CH2) , 3.57 (2-CH2) , and 2.04 (3-CH 2) (CF3COOH). 

1 ,6-Dimethyl -4-oxo-2 ,3 ,4 ,7- te t rahydropyrro lo[2 ,3-b]pyr id ine  (XIII). A 4o6-g sample of VII was heated in 
the presence  of catal3~ic amounts of p-toluenesulfonic acid at 200 ~ for 1 h with removal  of the alcohol by disti l-  
lation. The mixture was then t r i tura ted  with anhydrous ether and filtered. PMR spect rum (5, ppm): 2.24 
(6-CH3), 2.91 (NCH~), 5.81 (5-CH), 2.82 (3-CH2) , and 3.52 (2-CH2) (CD3OD). 
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S T E R E O C H E M I S T R Y  OF 2 , 7 - D I S U B S T I T U T E D  

A N D  1 , 2 , 7 - T R I S U B S T I T U T E D  

4 - A  LKY L D E C A H Y D R  O-  4 -  Q U I N O L O L S  

~7. G. 

N. S. 
L. I .  

Za[kin, A. A. Bakaev, 
Vul'fson, A. A. Akhrem, 
Ukhova, and A. N. Sergeeva 

UDC 541.63 : 543.5' : 547.831.3 

The configurations of the 2 and 4 centers  in 1 ,2 ,7- t r [methyl - ,  2 ,7-dimethyl- ,  and 1,2-dimethyl-  
7 - te r t -bu ty l -4-a lkyldecahydro-4-qu[nolo ls  were  assigned on the basis of a comparison of the 
I[hI_CH3] + / I [M]  + and I [M] + peak intensity ra t ios  (the [M - CH 3) + and [M - C2H 5] + ions are  
due to elimination of 2-CH 3 and 4-C2H 5 groups,  respectively) in the mass spec t ra  of the s t e reo -  
i somers .  

A mass  spec t romet r i c  method was previously used [1,2] for the determination of the configurations of 
the 2 and 4 centers  in molecules of 1,2-dtsubstituted 4-alkyldecahydro-4-quinol01s with t rans  fusion of the 
r ings.  Iz~ the present  paper we present  mass  spec t romet r i c  data that make [t possible to assign the conf igura -  
tions of the same centers  in more  complex 1,2,7-tr isubst i tuted In-c ,  ]:[a-c, Va,c, and VIa,c and 2,7.-disubsti- 
tuted 4-alkyldecahydro-4-quinolols  HIa and IVa. The s3~athesis of the compounds under considerat ion will be 
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