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Abstract--Organocopper compounds like methylcopper, lithium dimethylcuprate, chiral lithium methyl-(S)- 
2(1-dimethylaminoethyl)-phenylcuprate and lithium menthoxy(methyl)cuprate react with 1-nitro-2-phenylethene to 
give the conjugate addition product I-nitro-2-phenylpropane in moderate yields. In the reaction with lithium 
methyi-(S)-2(I-dimethylaminoethyl)phenyicuprate 2% asymmetric induction was obtained. The reaction between 
lithium dimethylcuprate and methyl 3(4-nitrophenyl)propenoate gave the corresponding azoxy compound and no 
conjugate addition product, while methyl 3(3-nitrophenyl)propenoate gave some conjugate addition. 

Organocuprates are valuable reagents in several addition 
reactions." We have earlier investigated reactions be- 
tween mixed chiral cuprates and several enones 2 and 
enoates 3"4 and also organocopper reactions of 1,3,5-trini- 
trobenzene. 5"6 We are therefore interested in reactions 
between cuprates and unsaturated compounds also con- 
taining a nitro group. We describe here the reactions 
between l-nitro-2-phenylethene and methyl copper, 
lithium dimethylcuprate (1), lithium methyl-(S)-2-(2-N- 
methylpyrrolidinyl)phenylcuprate(2), lithium methyl-(S)- 
2 - (1 - N,N - dimethylaminoethyl)phenyicuprate (3) and 
lithium menthoxy(methyl)-cuprate (4) ,  respectively 
(Scheme 1). The last two chiral reagents gave some 
asymmetric induction. 

Bowlus 7 has described the reaction between l-nitro-2- 
phenylethene and lithium dimethylcuprate. Langer and 
Seebach 8 reacted some nitro-olefins with lithium dior- 
ganocuprates in chiral solvents and obtained some 
asymmetric induction. Bartoli et al. reported that Grig- 

nard reagents added to nitroarenes, giving addition 
products; 9 in the presence of copper(I) halide the nitro 
group was reduced) ° Furthermore, Severin and Schmitz 
have reported that addition of a large excess of Grignard 
reagent to 1,3,5-trinitrobenzene gave trialkyl- 
trinitrocyclohexanes." Some organocopper compounds 
add to 1,3,5-trinitrobenzene in pyridine to give Meisen- 
heimer compounds in reactions which are analogous to 
conjugate addition? "j2"~3 Nitrobenzene has been used to 
oxidise mixed lithium diorganocuprates (LiRR'Cu) to 
R-R' although the fate of the nitrobenzene is not 
known. '4 In the present work we also explored the 
reactions between lithium dimethylcuprate and methyl 
3(nitrophenyl)propenoates. 

RESULTS AND DISCUSSION 
As Observed by BOWIuS, 17 1-nitro-2-phenylethene is very 

reactive towards lithium dimethylcuprate giving the con- 
jugate addition product in moderate yield. A polymeric 
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material is also formed, which is similar to that obtained on 
anionic polymerisation of the starting material.IS When the 
temperature is lowered the amount of solid polymeric 
material increases at the expense of the conjugate addition 
product. 

When lithium iodide is present methylcopper adds to 
l-nitro-2- phenylethene in reasonable yield with less 
formation of polymeric materal. Methylcopper, from 
which the lithium iodide had been removed, reacted less 
and it therefore seems probable that the lithium iodide 
aids in solubilising the methyl copper or by forming an 
heterocuprate such as LiMeICu (see Ref. 16). Thus 
methylcopper plus lithium iodide here offer a preparative 
advantage over lithium dimethylcuprate. 

We also investigated the addition to 1-nitro-2-phenyl- 
ethene of the mixed chiral organocuprates (LiMeR*Cu) 
lithium methyl-(S)-2-(2-N-methylpyrrolidinyl)phenyl- 
cuprate (2), 17 lithium methyl(S)-2(1-N,N-dimethyl- 
aminoethyl)phenylcuprate (3),' and lithium menthoxy- 
methyl)phenylcuprate (4)) s'19 The yields of conjugate 
addition product were moderate and some polymer was 
formed (Table I). Cuprate 3 gave a 2% excess (e.e.) of 
the R enantiomer; this was established after reduction to 
2-phenylpropylamine with known absolute 
configuration. 2°-22 

Table 1. Reactions between organocopper reagents and l-nitro- 
2-phenylethene. Yields are given in per cent after distillation 
(product l-nitro-2-phenylpropane and substrate) or recrystallisa- 

tion (polymer) 

R e a g e n t  T e m p .  Y i e l d s  

° C  P r o d u c t  P o l y m .  S u b s t .  

lqeCu (no  L£Z) 0 13 17 13 

NeCu,  2 e q . ( n o  L i Z )  0 20 28 6 

t leCu + L i I  0 50 2 0 

0 33 10 0 

-40 3 I  17 0 

-78 4 S 6 

2 (no  L i I )  0 6 ( n o  e . e . )  10 0 

3 (no  L£1)  - 4 0  2 2 ( 2 t  e . e . )  6 10 

-40 12tlt e . e . )  1 - 

The result of the reaction between cuprate 4 and 
l-nitro-2-phenylethene, 12% isolated yield and 1% e.e. of 
(R) - 1 - nitro - 2 - phenylpropane, might be compared with 
reactions between lithium alkymenthoxycuprates with 
2-cyclohexenone.lS'19 

Lithium dimethylcuprate in tetrahydrofuran reacted 
readily with methyl 3(4-nitrophenyl)propenoate to give the 
corresponding azoxy compound in 45% yield, whereas no 
conjugate addition was observed. The reaction is 
reminiscent of the formation of azoxybenzenes in some 
copper(I) oxide-promoted reactions 23 as well as in 
Grignard reactions.' Methyl 3(3-nitrophenyl)propenoate 
gave some conjugate addition (23%) in THF; in toluene 
the azoxy compound was the predominant product. The 
ortho isomer gave a vigorous and complex reaction. 

The results show that an aromatic nitro group ortho or 
para to an attached enoate system prevents conjugate 
addition and that the nitro groups can take part in side 
reactions, especially in non-polar solvents. 

~ A L  
The organometallic reactions were performed under purified 

N 2. Menthoxylithium, 2(1-N,N-dimethylaminoethyl)phenyi- 
lithium and 2-(2-N-methylpyrrolidinyl)phenyllithinm were pre 
pared from (-)-menthol, $-(-)-N,N-dimethyl-l-phenylethylamine 
and S-(-)-N-methyiphenylpyrrolidine, respectively, and BuLi in 
ether at room temp. The reactions were checked with Gilman 
tests I and II. u. 

Methylcopper was prepared from MeLi and copper(I) iodide in 
ether at 0 °. In some reactions the ethereal mixture was cen- 
trifuged, the ether was drawn off and the methylcopper washed 
with fresh ether (Table 1). The proper organolithium compound 
was then added to the methylcopper at 0 ° to form the mixed, 
chiral cuprates 2, 3 and 4, respectively. Lithium dimethylcuprate 
(1) was prepared analogously. 

l-Nitro-2-phenylpmpane, l-Nitro-2-phenylethene (20mmol in 
10ml dry ether) was added drop by drop to a cold (Table 1) and 
stirred soln or suspension of the cnprate or organocopper com- 
pound (22 mmol monomer) in ether. The total volume after add- 
ition was 40 ml. The mixture was added after 30 min to a satur- 
ated NH4CI/NH3 (pH 8) sol. A white, sparingly soluble material 
separated and was filtered off and recrystallised from EtOH, m.p. 
225-230 °, yields see Table 1. Found: C, 63.1, H, 5.4, N, 9.2 and O, 
22.3. Calc. for (CsHTNO2),: C, 64.4, H, 4.7, N, 9.4, O, 21.5% and 
M 149.1n. MS 284.1168. IR(KBr): 1555 s, 1380scm -I. IH 
NMR(270 MHz, CDCI3, 333 K): 87.4(phenyl, m), 4.50, 4.25, 3.77 
(CH-CH, chain, m, J 3 Hz, 11 Hz and 7 Hz). 

The ethereal layer was dried and the residue distilled in a 
Kugelrohr, b.p. 84°/10 Pa, to give l-nitro-2-phenylpropane, yields 
see Table 1. IR(neat): 1555s, 1380 s cm -I. 1H NMR (270MHz, 
CDCI3): 8 7.3 (5H, m), 4.45 (2H, d, 7 Hz), 3.5 (IH, m, 7Hz) and 
1.27 (3H, d, 7 Hz). The distillation residue was not investigated. 

2-Phenylpmpylamine. l-Nitro-2-phenylpropane (l.6g) was 
reacted with metallic Fe in ~iling HCL 22 The product ~/as 
distilled in a Kngelrohr, b.p. 50°/130 Pa, to give 0.56 g (41%) 
2-phenylpropylamiue. IR(neat): 3370, 3300 and 1600 cm-L In 
NMR (60 MHz, CDCI3): 8 7.4 (5H, m), 2.88 (3H, m CH2-CH), 
1.35 (2H, b, NH2) and 1.25 (3H~ d, 7 Hz, CH3). 1-Nitro-2- 
phenylpropane, [a]~s =-0.040 (benzene, 0.50) gave R-(+)-2- 
phenyipropylamine 20 (e.e. 2%), 21 [a]5~ = + 0.60 (EtOH, 0.049). 

Reactions with methyl (nitrophenyl)propenoates. The lithium 
dimethylcuprate (60 mmol) was prepared in toluene or tetra- 
hydrofuran (50)m l). The ester (25retool, dissolved in 50ml 
toluene or THF) was added to the reagent at 0 °. The mixture was 
worked up when all the substrate was consumed according to gic. 

Methyl 3(2-nitmphenyl)propenoate. The substrate was con- 
sumed immediately and the mixture turned dark. After the usual 
work-up, tic of the crude product showed several blue, red and 
yellow products. The mixture was not further investigated. 

Methyl 3(3-nitrophenyl)pmpenoate. Immediately after the ester 
had been added to the cuprate the soln turned bright yellow-red, 
the colonr disappeared and a yellow ppt (methylcopper) ap- 
peared. The substrate was consumed within 2.5 hr. After the 
usual work.up the methyl 3(3.nitrophenyl)butanoate was recrys- 
tallised from EtOH to give 0.77 g (23%) of colourless mater'ml, m.p. 
113-115 °. IR(KBr): 1715cm -I. IH NMR (270MHz, CDCI3): 8 
8.4-7.4 (4H, m), 4.30 (3H, dd + m), 3.75 (3H, s) and 0.83 (3H, d, 7 
Hz). When the reaction was performed in toluene 0.30 g dimethyl 
3',3"-azoxybis-3-phenylpropenoate was formed, m.p. 125[-130 °. 
MS: nde = 366.130 (M ÷, 73%); 350.127 (M+-I6, 100%). IR(KBr) 
1710cm -I. tH NMR (270 MHz, CDCI3): 8 8.5 (1n), 8.3 (IH, m), 
8.1 (1H, m), 7.5-7.8 (7H, m), 6.55 (2H, dd, 6 Hz), 3.84 (3H, s), 3.83 
(3H, s). UV (EtOH, log e): 275 urn, 4.5 and 3.20 nm, sh 4.2. 

Methyl 3(4-nitmphenyi)pmpenoate. The reactions were per- 
formed in toluene or THF; in both solvents dimethyl 4',4"- 
azoxybis-3-phenylpropenoate was formed. In THF 7 mmol sub- 
strafe gave 0.40 g(54%) and in toluene 0.26 8(34%) azoxy com- 
pound after recrystallisation from EtOH, m.p. 150--152 °. IR(KBr): 
1710, 1520, 1350 and 1175cm -t. 1H NMR (270 MHz, CDCI3): 8 
8.27 (IH, d, 16 Hz), 8.15 (IH, d, 16 Hz), 7.67 (1H, d, 16 Hz), 7.64 
(IH, d, 16 Hz), 7.59 (2H, d, 8.5 Hz), 7.57 (2H, d, 8.5 Hz), 6.46 
(IH, d, 16 Hz), 6.44(IH, d, 16 Hz), 3.77 (3H, s) and 3.78 (3H, s). 
MS: role = 366(M+); 350 (M+-I6). 



Reactions of methylcopper and chiral organocuprates 391 

Acknowledgements--We thank Dr. C. Ullenius for valuable dis- 
cussions and the Swedish Board for Technical Development and 
the Swedish Natural Science Research Council for financial 
support. 

~ C K ~  
IG. H. Posner, Org. Reactions 19, I (1972). 
2A.-T. Hansson, M. T. Rahman and C. Ullenius, Acta Chem. 
Scand. 832, 483 (1978). 

3B. Gustafsson, A.-T. Hansson and C. Ullenius, Ibid. B24, 113 
(1980). 
4B. Oustafsson, M. Nilsson and C. Ullenius, IbM. B31, 667 
(1977). 
5A.-T. Hansson and M. Nilsson, Ibid. B34, I19 (1980). 
GC. Bj6rldund, M. Nilsson and O. Wennerstr6m, Ibid. 24, 3599 
(1970). 

7S. B. Bowlus, Tetrahedron Letters 3591 (1975). 
sW. Langer and D. Scebach, Hdv. Chim. Acta 62, 1710 (1979). 
¢G. Bartoli, M. Bosco, A. Melandri and and A. C. Boicelli, J. 

Org. Chent 44, 2~7 (1979). 
I°G. Bartoli, A. Medici, G. Rosini and D. Taveruari, Synihesis 

436 (1978). 

nT. Severin and R. Schnftz, Chem. Bet. 96, 3081 (1963). 
i~). Weunerstr6m, Acta Chem. $cand. 25, 789 (1971). 
13M. Nilsson, C. Ullenius and O. Wennerstr6m, Tetrahedron 

Letters 2713 (1971). 
t4W. H. Mandeville and G. M. Whitesides, J. Org. Chem. 39, 400 
(1974). 

ISR. W. H. Berry and J. J. Mazza, Polymer 14, 172 (1973). 
t6H. O. House and F. Fischer Jr, ./. Org. Chem. 33, 2338 (1968). 
17H. Malmberg, M. Nilsson and C. Ullenius, Acta Chem. Scand. 
335 (1980). 

~SG. Gustafsson, G. Hallnemo and C. Ullenius, Acta Chem. 
$cand. B34, 443 (1980). 

19F. Ghozland, J.-L. Luche and P. Crabb~, Bull. Soc. Chem. Belg. 
87, 369 (1970). 

2°H. Sugi and S. Mitsui, Bull. Chem. Soc. Jpn. 43, 564 (1970). 
21H. Sugi and S. Mitsui, Ib/d. 42, 2984 (1969). 
22 Methoden der Organischen Chemie, Houben/ Weft, XJ 1, p. 407. 

Thieme Verlag, Stuttgart (1957). 
23j. Chodowska-Palicka and M. Nilsson, Synthesis 128 (1974). 
U Methoden der Organischen Chemie, Houbenl Weyl, XIII/I, p 22. 

Thieme Verlag, Stuttgart (1970). 


