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The 5-aminoketo  e s t e r s  
R\ /COCH8 
--N--CH=CH--CH=C-- (1) 

n /  \cooper 

p rev ious ly  synthesized by us, were  found to have a number  of in teres t ing p roper t i e s :  an easy  convers ion  
to N-subst i tu ted pyridone de r iva t ives  [1], and a rapid (on the NM-R t ime scale) rotat ion around the c~, fi 
double bond under the equi l ibr ium conditions for  the geomet r i c  i s o m e r s ,  with a re ta rda t ion  of the ro t a -  
tion arounc the C - N  bond [2]. Fo r  a fu r the r  study of the observed  phenomena we synthesized the 5-amino 
acid e s t e r s  (II), which contain e l e c t r o n - a c c e p t o r  subst i tuents  in the s - p o s i t i o n  (Table 1). 

Several  examples  a re  known where  compounds of the (II) type have been synthesized by the conden- 
sation of 3 . .d imethylaminoacrolein  acetal  (III) with compounds that contain an active methylene group [3]. 
The yield cf (II) is inc reased  by 20% when 1, 1, 3 - t r ime thoxy-3 -d i a lky laminopropanes  (IV) are  used, the 
synthes is  cf which is s i m p l e r  than that of (III). We obtained the (IV) compounds by the action of methanolic 
CH3ONa solution on the adducts of the 3-d ia lky laminoacro le in  with dimethyl  sulfate.  Compounds of the 
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R 1 ~ R 2 ~ CH3 (IVa); R~R ~ = ~(CH~)5 (IVb), X = COOAlk, N O~, CN, CONH~ 

(II) type, with an ethylenimino group in the 5-posit ion,  the conjugation effect of which with an act ivated 
double bond is substant ia l ly  weaker  than in the case  of a dialkylamino group [4], were  of undoubted in teres t .  

We developed a method for  the synthes is  of the p rev ious ly  unknown 3-e thy len iminoacro le in  and 3- 
e thylenimir :o-3-phenylacrole in ,  but we were  unable to obtain the cor responding  t r imethoxypropanes  or  
ace ta ls  f rom them. In o r d e r  to synthes ize  d i e s t e r s  (Kk, 1), which contain a secondary  amino group, we 
subjected (::Id) to t ransamina t ion  with p r i m a r y  amines;  he re  the 1 - a l k y l - 3 - c a r b a m o y l - 2 - p y r i d o n e s  (VI) 
we re  obtaired in good yields  as the resu l t  of the in t ramolecu la r  cycl izat ion of (IIk, l) and the amination of 
the carbe thoxy group. A dec rea se  in the amount of amine gave 40% of the s ta r t ing  (IId) and 60% of the 
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1-a lky l -3 -ca rbe thoxy-2 -py r idone .  
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TABLE 1 

C51TI - 
pound Alk 

B*\N --C =CH--CH =C-- COOAIk 
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(Ile) C~H~ 

(llg) CH, 

N (IIh) C,H~ ] 
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128--i29 

~54--L57 

i60--i6i 

170--i72 

i08--i09 

&8,0i 

6i,7i 

59,50 

6i,56 
6-Us 

54A8 

56,82 

63,20 

6,i9 i3,5& 
i3o99 

7,70 5,75 

7,9~ 5,7i 

7,28 t4,08 

7.06 1~,22 

7,46 i3,43 

6,6& 9,37 
9.2-q 

*The melting points of(IIb) and (IIf) cone~pond to the data given in [3]. 
-~bp 180-183" (0.5 mm). 
Sbp 137-139 ~ (0,1 cm). 

The es te r s  of the unsuhstituted 5-aminopentadienecarboxylic acids were  synthesized previously [5] 
by the addition of amines to the es te r  of 2-penten-4-ynoic  acid (VII). In the present  paper  we studied the 
s t e reochemis t ry  of the addition of diethylamine to (VIIa) and (VIIb) di rect ly  in the NMR ampul as de-  
scribed in [2]. 

H Et H H 

CH~---C--C=C--COOEt ~ N--C=C--C=C--COOEt 

H 

(vIIa) t (VlU a) 

/ 
Et H 

NHE~ \ I 
CH--_C--C =--COOEt----~ N--C=C--C----C--COOEt 

1 i / I 1 1 
H H Et  H H H 

(VIIb} (VIIIb) 

The t r an s - i somer  (VIIIa) is formed tmmediatety when diethylamine is added to the t r an s - e s t e r  (VIIa) 
at 20 ~ in CC14 (or C~HI2) , i . e . ,  the configuration of the a ,  fl double bond is retained tn the kinetic reaction 
product,  whereas when diethy[amine is added to vinyiacety[ev~ic ketones and keto es te r s  the kinetic p rod-  
ucts are the c i s - i s o m e r s  at this bond independent of its configuration in the start ing compounds [2]. The 
observed differences are well explained by the reaction scheme [2] proposed by us for the la t ter  case.  The 
absence of a earbonyl group in the (VII) es te rs  hinders the formation of the intermediate enol, in which 
electron t ransfer  to a 6-membered  ring occurs ,  which leads to the c i s - i somer .  

The addition of diethylamine to the c i s - e s t e r  (V[[h) leads to a compound that differs f rom (VUIa) in 
its NMR spectrum, which in CCI 4 at 20 ~ is completely isomerized to the t r a n s - i s o m e r  (Villa) in 20 days. 
On the basis of the data of the IR, UV, and mass  spectra,  and also of TLC, it may be assumed that the 
formed compound in its s t ructure  is identical with (VIIIa), and is its i somer .  However, on the basis  of 
these data and the NMR data (due to the complexity of the spec t rum of the protons at the double bonds they 
were  not identified) we were unable to determine the configuration of the double bonds. But the result  of 
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adding die:hylamine to the t r a n s - e s t e r  (VIIa) makes it possible to assume that the formed compound is the 
e t s - i s o m e r  at the c~, fi double bond (VIIIb). 

E X P E R I M E N T A L  

The NMR spect ra  (5, ppm) were taken on a DA-60- IL  instrument; the internal standard was HMDS. 
The s t a r t i ]g  (V) compounds were obtained: as described in [6] when X-- NO 2 and Alk = CH3, as described 
in [7]wherL X =CONH 2 and A I k = C H  3 (rap 37~ and as described in [8] w h e n X = C O N H  2 and Alk=C2H 5. 

1, 1, 3-Tr imethoxy-3-dtmethylaminopropane  (IVa). A mixture of 9.9 g (0.1 M) of 3-dimethylamino-  
acrolein ald 12.6 g (0.i M) of dimethyl sulfate was heated at 70 ~ for 3 h. With stirring and cooling to 2-5 ~ 
the sirupy quaternary salt was gradually added to 2.3 g of Na in 30 ml of absolute MeOH, after which the 
reaction mixture was stirred at 20 ~ for 1 h. The obtained precipitate was separated and washed with ab- 
solute ether. Distillation gave 9.2 g (52%) of ([Va) with bp 79-82 ~ (18 ram); n~ 1.4280. NMR spectrum of 

(IVa) (5, ppm): 1.58 (CH2); 2.17 ((CH3)2N); 3.15 (OCH3)2; 3.22 (OCH3) ; 3.68 (1 CH); 4.31 (3CH); J2,1 = J2,3 
= 6 Hz. The spec t rum has additional signals that belong to (III), the amount of which is 20% (5, ppm): 2.58 
((CH3)2N); 3.15 (OCH3)2; 4.04 (2CH); 4.71 (1CH); 6.15 (3CH); J2,3 = 14 Hz, J3,1 = 1 Hz, J2,1 = 6 Hz. 

Compound (IVb) was obtained in a s imi lar  manner.  The application of the above described method to 
3-diethylazl ino-3-phenylpropenal  (XII) gave its acetal. 

3-Ethyleniminoacrolein.  With s t i r r ing,  to 30 ml of absolute MeOH at 0 ~ were simultaneously added, 
in 20 m[n, solutions of 0.5 ml of ethylenimine in 25 ml of MeOH and 0.6 ml of propargylaldehyde in 20 ml 
of absolute MeOH. After holding at 20 ~ for 15 rain the mixture was evaporated in vacuo at 30-35 ~ The 
residue (11 g) was a c lear  mobile oil with n~ 1.5450 and kma x (in EtOH) 275 rim, and, based on the NM:R 
spectrum, is the pure t r a n s - i s o m e r  (CD3OD , 5, ppm): 2.08 (CH2-CH2); 5.6 (2CH); 7.51 (3CH); 9.24 (1CH); 
JI,2 = 8 Hz, J2,3 = 13 Hz. Complete t a r r ing  occur red  when .ethylenimine was added to propargylaldehyde in 
benzene. 

The distillation of (VIII) in vacuo is accompanied by substantial tarr ing.  

3-Ethylenimino-3-phenylacrole in .  To 10 ml of absolute MeOH at 0 ~ were simultaneously added 0.85 
ml of ethyJenimine in 10 ml of absolute MeOH and 2.13 g of phenylpropargylaldehyde in 10 ml of absolute 
MeOH in 1 h; the mixture was refluxed for  1 h and then evaporated in vacuo. We obtained 1.8 g of an oil 
with kmax (in EtOH) 295 rim, which, based on the NMR spectrum, represents  (IX) as a mixture of the c i s -  
and t r a n s - [ s o m e r s  (1:3) (CD3OD , 5, ppm): 2.06 and 2.24 (CH2-CH2); 5,64 and 5.70 (2CH); 7.34 (C6H5); 
9.24 and 10.05 (1CH); J1,2 = 8 Hz. 

Es te r s  (IIa-h). Equ[molar  amounts of (IV) and (V) were mixed in alcohol solution at <25 ~ and allowed 
to stand for  a day at 20 ~ Compounds (IIa, b, e, f, g, h) were isolated by cooling (an additional amount can 
be obtained by chromatographing the mother  liquor on SiO2) , while compounds (IIc, d) were isolated by vac-  
uum-disti l lation; (II[) was obtained in a s imi la r  manner f rom acetal (XII). When subjected to TLC (S[O2) 
the (II) cow,pounds give one yellow spot, which is visible without development; sys tem = 2 : 3  a c e t o n e - h e x -  
ane; for (IIg, h), sys tem = 1 2 : 6 : 1  a c e t o n e - c h l o r o f o r m - e t h a n o l .  In view of the easy t ranses ter i f ica t ion 
that occurs  during react ion it is neces sa ry  to use the alcohol that cor responds  to the OAlk in (V). 

N-Buty l -3-buty laminoearbamoyl -2-pyr idone  (Via). A mixture of 0.75 g (0.0035 M) of (IId) and 1 ml 
(0.01 M) of butylamine was allowed to stand for 2 days at 20 ~ after  which it was evaporated, and the r e s i -  
due was chromatographed on SiO 2 (elution with a 1 : 2  ace tone -hexane  mixture). We obtained 0.7 g (80%) 
of (Via) with bp 180-182 ~ (0.1 mm); n~ 1.5340; /max (in C2HsOH) 236 nm (e 5650); 330 nm (e 8800). 
Found: C i~7.01; H 9.01; N 10.81%. C14H22N202. Calculated: C 67.17; H 8.86; N 11.19%. NMR spect rum 

(in CCI4, & ppm): 0.97 (CH3); 3.33[N/u- ) ; 3.97 (NCH2); 6.27 (5CH); 7.58 (4CH); 8.32 (6CH); 9.65 
\ \c,,~ / 

(NH); J4,5 = 7 Hz; J5,6 = 7 Hz; J4,6 = 2.2 Hz; JNHCH 2 = 7 Hz; JCH2CH2 N = 7 Hz. 

N-Benzyl-37benzylaminocarbamoyl-2-pyridone (Vlb). A mixture of 0.35 g (0.003 M) of (lid) and 0.6 
ml (0.045 M) of benzylamine was heated for 30 rain at 120-140 ~ Then the mixture was cooled, ether was 
added, and we separated 0.48 g (52%) of (Vlb) with mp 95-96 ~ (from absolute MeOH); kma x (in alcohol) 
238 nm (a 6500); 333 nm (e 9450). In the IR spectrum, u 3230 cm -I (NH). Found: N 8.64%, C20HisN202. 
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Calculated.. N 8.80%. NM-R spec t rum (in CD3OD , 5, ppm): 5.13 (NCH2); 4 . 5 0 / N / H  ~ " 6.40 (SCH); 7.83 
\ \CHJ' 

(4CH); 8.38 (6CH); 7.23 (C6H5); J4,5 = 7 Hz; Js,G = 7 Hz; Jt,s = 2 Hz. 

E s t e r s  (VIIa) and (VIIb). The e s t e r s  were  obtained as descr ibed  in [9, 10]. NMR spec t rum (5, ppm) 
of (VIIa): 1.2 (CH3); 3.27 (5CH); 4.08 (CH2); 6.13 (2CH); 6.62 (3CH); JCH3CHA = 7 Hz; J3,5 = 2 Hz; J2,3 
= 16.5 Hz; (VIIb) (in CCI4): 1.27 (CH3); 3.44 (5CH); 4.13 (CH2); 5.75-6.25 (2C~I and 3CH); JCH3CH2 = 7 

Hz; J3,5 = 1.5 Hz; J2,3 = 11 Hz. 

E s t e r s  (VIIIa) and (VII[b). The e s t e r s  were  obtained by the addition of EtzNH to (VIIa) and (VIIb). 
When subjected to TLC (SiO2, 1 :2  ace tone -hexane ) ,  compounds (VIIIa), mp 26-28 ~ (from ether) ,  and (VII[b) 
(oil) give one yellow spot with Rf 0.5; Xma x of (VIIIa) and (VII[b) (in CCl4) 340 nm. Inf ra red  spec t rum in 
CCI t (p, cm- l ) :  (VIIIa)= a band at 1600 and a smal l  shoulder  at 1620 (C = C), and 1702 (COOEt); (VIIlb) 
= bands of equal intensity at 1590 and 1612 (C = C), and 1695 (COOEr). The m a s s  spec t r a  of (VIIIa) and 
(VIIIb) a re  identical,  but M-1/M -- 0.35 (VIIIa) and 0.03 (VIIIb). The NMR spec t rum of (VIIIa) is given in 

[2]. 

CONC LUSIONS 

We synthesized some esters of 5-aminopentadienecarboxylic acids, which had an electron-aeceptor 
substituent in the (x-position, and also some N-alkyl-3-carbamoyl-2-pyridones. 
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