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We have recently shown that primary nitroalkanes (R-CH2-NO2) can be deprotonated 

twice in the o-position to give A which - in contrast to simple nitronates (R-CH=N02’) - 

is C-acylated in good yields 1) . If there is only one a-nitro-CH as in 2-nitro propane, the 

cr. &doubly deprotonated reagent 2 is formed 2) ; the same is true when additionally acidi- 

fying groups are present in the 6-nitro position as in 2-aryl-1-nitroethane (+ 3) 2) . A 

hitherto unpublished example of this latter type of dianion derived from a nitroalkane is 

aryl NO=* H3CO 

2 Li@ 

2 3 

4 which is readily formed from methyl &nitro-propionate 3) and two moles of lithium - 

diisopropylamide under conditions (THF/HMPT 5:I, -78’C, lh) similar to those used for 

the generation of l-3 192) . In view of the synthetic potential l,2,4) of these novel nucleophi- -- 

lit reagents we report here their successful C-alkylation with alkyl halides and LY. B-unsa- 

turated carbonyl compounds. 

Secondary nitroalkanes from 1 _: In our previous experiments I) we were only able to 

alkylate 1, R=C6H5S, while simple nitroalkanes did not give products 2. Obviously, the 

use of concn. HCl for protonation of the primarily formed nitronate 5 had caused a 

a) Part of the projected dissertations of R.H. and F. L., Universitat GieBen 
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Nef-reaction. We now found, that reaction of 1 with alkyl halides (45 min -90’ to -78’C, 

14 h -78’ to +15OC) and subsequent addition of a fourfold molar excess of glacial acetic 

1 + R’X - R-C<;p’ - R\ 

R' f 
CH-NO2 

. . 

5 !i 

Table 1 

alkyl halide (R’ X) 

reacted with 1 

1 -iodo-hexane 

benzyl bromide 

1 -iodo- hexane 

benzyl bromide 

1-iodo-ethane 

1-bromo-pentane 

benzyl bromide 

1 - iodo- ethane 

1.5-dibromo-pentane 

I- 
R 

H 

alkylation 

R’ 

‘gH13- 
C6H5-CH2- 

‘SH13- 
C6H5-CH2- 

C2H5- 

C5H11- 

C6H5-CH2- 

C2H5- 
Br(CH2)5- 

soduct 6 

yield [;A 

35 

53 

51 

60 

50 

80 

75 

80 

40 a) 

1. 427422 

1.5098 

1. ,292:: 

1 .499022 

1. 427022 

1.5015 
22 

35 

1. 513222 

1.5360 
22 

a) Besides this “mono-product” a 30%’ yield of 1.7-dinitro- 1.7-diphenyl-heptane was 

isolated. 

acid5) (-90°C) before aqueous workup leads to secondary nitroalkanes in yields ranging 

from 35 to 80% (see table 1). Thus, as in acylations 1) , the reagents f are powerful 

carbon-nucleophiles - quite different from simple nitronates which are normally 0-alkylated. 

Alkylations of z,z, and 4: -- Addition of benzyl bromide to a solution containing z2) gave 

3-nitro-1-phenyl-butane (2, table 2). the 6-benzylation product of 2-nitro propane, while 

1-iodo hexane did not produce the corresponding alkylated compound. 3, the hexylation 

and benzylation of which was already described 2) , combines with a. &unsaturated carbonyl 

compounds in a Michael-addition (+ 7b, 7c, 7d, table 2). The 6-nitro propionic acid --- 

derivative 2 could be benzylated as well as alkylated with primary and secondary alkyl 
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2.3,14 + electrophiles - 
R’ NO2 ; 

Table 2 

dilithio 
derivative 

electrophile product of type 1 or 8 

2 benzyl bromide 

cyclohexenone 

3 cinnamaldehyde 

(aryl=C H 
6 5 

) 

4b) 

4 

benzal acetophe- 
none 

iodo methane 

1 -iodo octane 

2-iodo propane 

benzyl bromide 

1. iodo methane 
2. LDAC) 
3. benzyl bromide d) 

1. iodo 
CT 

thane 
2. LDA 
3. ally1 bromide d) 

7a - H5C6y02 

7b (see formula 10a) - 

7c OHCG; 
- 

CSHS 

7d H&,=+N@ 
- 

C6H6 

Jw H3COOC NO2 

2, R=CH3 74 

7f, R=“-C,Hl, 81 - 

7h, R=C6H5CH2 - 

7i - 

No 
E H3COOC X 

NzW-& 
NO2 

8b W2 - 
H3COOC NO2 

yield 
% 

physicalebr spectro- 
scopic data 

40 
22 

nD 
= 1.5103 

49 m.p. o a) 126 C 

m. p. 205-2060Ca) 

45 m. p. 210°Ca) 

78 

80 

b. p. 85’C/2mm 

b. p. 105°C/0. lmm 
22 

nD 
= 1.4460 

b. p. 100°C/l. 8mm 

ntS5= 1.4391 

b. p. 130°C/0. 2mm 
22 

nD 
= 1.5145 

b. p. 1 70°C/0. 5mm 

78 

62 

b. p. 120°C/0. 13mm 
22 

nD 
= 1.5140 

b. p. 95’C/O. 5mm 
20 

nD 
= 1.4577 

a) Mixture of two diastereomers. b) After _addition of the alkylating reagent at -78OC 
the temperature was raised within 3h to -30°C before workup. c) For this deprotona- 
tion of a monoalkylated derivative a reaction time of 3h between -78’C and -300C is 
required. d) Reaction time 15h at -15’C (freezer). e) b. p. = bath temperatures 
upon micro distillation. 
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iodide to give in high yields products i’e-h (see table 2); it also furnished the Michael- -- 

adduct 2 to cyclohexenone. The monoalkylated methyl &nitro propionates can be con- 

verted once more to dianions of type 4 and alkylated. This leads to the a. a-disubstituted 

nitro esters 8a and 8b (table 2). The structures of the products 2, 1, and 8 thus ob- - - 

tained are fully compatible with all spectral data; their elemental analyses were correct 

within 0.3970. 

The nucleophiles 2-4 can be described by the resonance formula 2 and may thus be -- 

regarded as enamines 2) or Li20-adducts to ene-nitroso derivatives (C=C-N=O). Their 

products 2 with electrophiles (E@/H@) are synthetic counterparts of nucleophile 

RxOe = LN02 j R&N& 

Nu: 

R 
_o I) 

. . 
I 

RwNo2 

I 
9 

2 Li’ 0 
!!z 11 

1 2 

% 

I 0 
5 I 

l 
f& 

3 NO2 ! 

W-b I cc- 

12 

234 NO2 k 

I 
aryl 

(Nu*/H@) adducts 11 to nitroolefins 12 [umpolung 6) of nitroalkene reactivity , cf. 10a 

(~2 of table 2). the adduct of 2 to cyclohexenone with lk4), obtained from cyclohexa- 

none enolate and an W-nitro styrene]. 
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