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By the Michael's condensation of 3-methyl-l-nitro-l-butene with 
esters of a-acetoglutaric and acetosuceinic acids and of 2-methyl- 
1-nitropropene with acetylacetone we have synthesized the corres- 
ponding $-nitrocarbonyl compounds, which have been converted by 
reductive eyclization into 3-ethoxycarbonyI-4-isopropyl-3-meth- 
oxycarbonylethyl-2-methyl-A l-pyrroline, 3-ethoxyearbonyl-3-eth- 
oxycarbonylmethyl- 4-isopropyl-2-methyl-Al-pyrroline, and 3-acetyl- 
2, 4, 4-trimethyl-A 1-pyrroline, respectively. 

Our p rev ious  inves t iga t ions  were  devoted to the 
syn thes i s  of A 1 - p y r r o l i n e s  s t ruc tu r a l l y  s i m i l a r  to 
r ings  B and C of the c o r r i n  s y s t e m  of v i t a m i n  Bl~ 
[1,2].  

P r e v i o u s l y  [1,3],  we in t roduced propionic  acid 
r e s idues  (contained in the fo rm of amides  in all the 
c o r r i n  r ings)  by the s u c c e s s i v e  cons t ruc t ion  of a m o l e -  
cule of a y - n i t r o c a r b o n y l  compound: f i r s t  on c~, /?-un-  
sa tu ra ted  compound was condensed with acetoacet ic  or 
malon ic  e s t e r  and then the methoxycarbonyle thyl  
group was in t roduced  by r eac t i on  with methyl  ac ry la te .  
In the pre  sent  work,  we have inves t iga ted  the poss ib i l i ty  
of c a r r y i n g  out the Michae l ' s  condensat ion  of ce, fl- 
unsa tu ra t ed  n i t ro  compounds with acetoacet ic  e s t e r s  
conta in ing  e thoxycarbonylmethyl  and methoxyearbo-  
nylethyl  groups  as subs t i tuen t s .  

Among act ivated olef ins with a s ingle e l e c t r o n -  
accept ing group, the a , / ? -unsa tu ra t ed  n i t ro  compounds 
are some of the mos t  r eac t ive .  It is known that  the 
r eac t iv i ty  of acceptors  in the Michae l ' s  r e ac t i on  r a p i d -  
ly fa l ls  with an i nc r ea se  in the n u m b e r  of alkyl groups 
at tached to the double bond [4]. In spite of th is ,  2-  
me thy l - I  -n i t ropropene  (which has two methyl  groups 
in the /?-position) r ead i ly  condenses  with compounds 
conta in ing  a methylene  group such as acetoacet ic  [5] 
and malon ic  [6] e s t e r s .  In the p r e s e n t  work we have 
shown that 2 - m e t h y l - I - n i t r o p r o p e n e  also read i ly  
condenses  with acetylacetone,  giving an 85%yield 
of 3 - a c e t y l - 2 , 2  -d imethy l - J  - n i t r o - 4 - p e n t a n o n e  (I), 
the s t r uc tu r e  of which was conf i rmed  by its c o n v e r s -  
ion on reduct ive  eyc l iza t ion  into the co r r e spond ing  
z~ -py r ro l ine  (3-aee ty l -2 ,  4, 4 - t r ime thy l -z~  -py r ro l ine  
(II)) : 

CH3--C + CH2fCOCfl3} ~ m 

CHNO2 

~,H s CIf3 

c"~-~ -c"~c~ [.Jni c.~-{--~coc.~ 
c.~so~ ',,,(2-c.~ 

I I I  

*For  par t s  I-III ,  see  [1-3]. 

The s t ruc tu re  of the l a t t e r  was shown by i ts  IR 
spec t rum.  

However,  aII our  a t tempts  to c a r r y  out the con-  
densa t ion  of 2 - m e t h y l - ]  -n i t ropropene  with monoalkyl  
de r iva t ives  of ace toacet ic  e s t e r  conta in ing  ethyl,  
e thoxycarbonylmethyl ,  and methoxycarbonyle thyl  
groups as subs t i tuen t s  have proved  unsuccess fu l .  

Var ious  ways of p e r f o r m i n g  the Michae l ' s  r e -  
act ion were  t r i ed :  sodium methoxide and me ta l l i c  
sodium were  used  as ca ta lys t ,  a lcohols  and dimethyl  
sulfoxide were  used  as so lvents ,  and the t e m p e r a t u r e  
and t ime of the p r o c e s s  were  va r i e d ;  however ,  in 
no case did these r eac t i ons  take p lace ,  due to the 
s t e r i c  s c r e e n i n g  (as a r e s u l t  of the condensa t ion  a 
new C--C bond should be fo rmed  between two t e r t i a r y  
carbon  atoms) .  This a s sumpt ion  is conf i rmed  by the 
fact that the same donors ,  namely  methyl  y - a c e t y l -  
T-e thoxycarbonylbutyra te  and diethyl ace ty l succ ina te  
(IIIa, b) condense with 3 - m e t h y l - ] - n i t r o - ] - b u t e n e ,  
in which the /? -pos i t ion  has only one altqcl (isopropyl) 
group. The s t ruc tu re  of the methyl  4 - a c e t y l - 4 - e t h -  
o x y e a r b o n y l - 5 - i s o p r o p y l - 6 - n i t r o c a p r o i c  acid (IVa) 
obtained was conf i rmed  by its IR spec t rum.  

CH• 
C H3--~H R ] 

CH + CHCOOC2H s 
tl [ 
CHNO 2 COCH a 

lu  

CH3--~H 

CH .... 

(~H~NO 2 

IV 

R 
I 
~ --COOC2H~ 

COCH 3 

CH --CH R 
lulm 3 ~coogHsc.3 

V 

a R =CIt~CH2COOCH 3 
b r = c n 2 c o o G H ~  

The T-n i t ro  compounds IVa and b were  conver ted  
by reduct ive  cyc l iza t ion  into the co r r e spond ing  z~ - 
p y r r o l i n e s  : 3-e t hoxyca rbony l -3 -me  thoxycarbonyle thy l -  
4 - i sopropy l -2  -methyl-2~ -py r ro l i ne  (Va), and 3- 
e thoxyearbony l -3 -e thoxycarbony lmethy l_4_ i sopropy l_  
2 - m e t h y l - A  1 -py r ro l ine  (Vb). The s t r uc t u r e  of the 
A 1 - p y r r o l i n e s  Va and b was conf i rmed  by the i r  ]tt 
spec t ra :  absorp t ion  at 1650-1670 cm -1 co r re sponds  
to the s t r e tch ing  v i b r a t i o n s  of the C--~N bond, and 
absorp t ion  at 1700 cm -1 and 1730-]735 cm -1 c o r r e s -  
ponds to the ketone group and the carbonyl  group in 
e s t e r s ,  r e spec t ive ly  [7-8]. 
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E X P E R I M E N T A L  

The IR spectra of the substances were recorded on a UR-10 spec- 
trophotometer. 

3-Aeetyl-2, 2-dimethyl-l-nitro-4-pentanone-3 (I). First O. 16 
g (0.007 g-at) of metallic sodium was dissolved in a solution 
of 5.18 g (0. 052 mole) of acetylacetorie in 15 ml of dry ether, 3.5 
g (0. 035 mole) of 2-methyl-l-nitropropene was added and the mix- 
ture was allowed to stand at 18~176 for 50 1-if; Then it was acidi- 
fied with glacial acetic acid to pH 5, the ethereal Iayer was washed 
with 5% sodium bicarbonate solution and with water and was dried 
with Na~SO 4, the ether was evaporated, and the residue was distilled 
in vaccum. Yield 6.0 g (85.7~]o). Bp 114~176 (1 mm), d~ ~~ 1.1263; 
nD2~ 1.4672. Found, %: C 53.82, 53.57; H 7.41, 7.38; N 7.05, 
6.88; MR D 49.60. Calculated for C�HI~NO 4, %: C 53.72; H 7, 51; 
N 6.96; MR D 49.40. 

2, 4-Dinitxophenylhydrazone. Mp 147"-147.8"C (from ethanol). 
Found, %: C 47.45, 47.77; H 4. 91, 4. 97; N 18.48, 18.28. Cal- 
culated for CI~H~�N~O 7, %: C 47.24; H 5.02; N 18.37. 

Methyl 4-ac eto-4-ethox ycarbonyl - 5 -isopro pyl-6-nitrocaptoate 
(IVa). Similarly, 8.31 g (0. 038 mole) of Ilia, 4. 0 g (0. 085 mole) 
of 3-methyl-l-nirxo-l-butene, and 0.12 g of sodium gave 3.07 g 
(26.6~ of IVa. Bp 138~ (0.05 ram). When the reaction 
mixture was left in the refrigerator, white crystals deposited which, 
after being washed with ether, had mp 93"-95~ Found, %: C 53. 65, 
53.58; H 7.35, 7.26; N 4. 51, 4.23. Calculated for ClsH2aNO r, %: 
C 54.37; H 7.61; N 4. 23. IR spectrum, u cm-l: 1375, 1555 (NO2); 
1700 (C=O) ; 1725 (C----O in esters). 

Ethyl 3-acetyl- 3-ethoxycarbonyl-4-isopmpyl-5-nitmvaletate 
(IVb). Similarly, 16.68 g (0. 077 mole) of IIIb, 6.6 g (0.057 mole) 
of 3-methyl-l-nitro-l-butene, and 0.1 g of sodium ( 6 hr at 40"-45~ 
and 70 hr at 20~ gave 4.1 g (21. 6~ of IVb. Bp 141~ ~ C 
(0.08ram). Found, %: N 3.81, 3.79. Calculated for ClsH2sNO 7, %; 
N 4.22. 

3-Ethoxycarbonyl- 3-methoxycarbonylethyl-4-isopropyl - 2-methyl- 
Al-pyn~line Va. In a hydrogenation apparatus, 0.9 g of IVa in 
25 ml of anhydrous ethanol was shaken in a current of hydrogen at 
20~ with 5 g of Raney nickel catalyst until the absorption of hydro- 
gen ceased. The catalyst was filtered off and washed on the filter 
with anhydrous ethanol, the solvent was driven off, and the residue 
was distilled in vacuum. Yield O. 28 g (31%). Bp 96~ (0.02 ram); 
nD z~ 1.4580. Found, %: C 60.14. 60.17; H 8.70, 8.82; Calculated 
for C~H~NO 4 �9 0.895 H20, %: C 60.17; H 9.02. IR spectrum, 
u cm-l: 1650 (C=N): 1735 (C~-O of an ester); 1205 (C O of an 
ester). 

3-Ethoxycarbonyl- 3-ethoxycarbonylmethyl-4-isopropyl-2- 
methyl -At -pyrroline (Vb). Similarly, 2.95 g of IVb gave 1.26 g 

(49.9 %) of Vb. Bp 85~176 (0. 016 mm); d4 z~ 1. 0458, nD z~ 
1.4600. Found, %: C 63.32, 63.00;H 9.01, 8.78;N 5.03,4.92; 
MR D 74.22. Calculated for CI~H~sNO 4, %: C 63.65; H 8.89; 
N 4. 94; MR D 75.24. IR spectrum, u cm-l: 1660 (C=N); 1730 
(C=O in an ester); 1205 (C--O of an ester). 

3-Acetyl-2, 4, 4-trimethyl-A l -pyrmliae (II). Similarly, by 
sublimation, 4. 5 g of I yielded the corresponding A 1 -pyrroline. 
Yield 2.28 g (60.9@0). Mp 114. 5~ (petroleum ether-benzene, 
2:1). Found, 07o: C 68.51, 63.41;H 9.41, 9.36; N 7.82, 7.89. 
Calculated for CgH•NO.HzO, %: C 63.13; H I0.01; N 8.18. IR 
spectrum, y cm'1:1650 (C-~N); 1700 (C=O). 

Picrate--mp 141.4"-141.7~ (ethanol-ether, 3: i). Found % : 
C 44.74, 44. 55; H 4.94, 4.90; N 14. 5, 14. 0. Calculated for 

CgHIsNO-CsH~NsO?.HzO, %: C 45.0; H 5.04; N 14.0. 
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