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AbaweNMR data have been uacd to assign tbc stcrcockmistry to some new (& and (Z)-a-pbcnyl-&(2-(N- 
methyl)nit~~pyrrolyl]acrylic xcids. Tbc (E)-molecules UC bii in the s-cis conformation sbowin# NMR spcc- 
troropic fcabwcs strictty depending on the conformation. 

Tbc analysis of the Nh4R spectra reveals that the (z)-isomers exist also in tbc s-k conformation. 

In connection with previous investigations on the 
stereochemistry of a,/ldiaryl substituted acrylic acids 
containing in the /3 position a pentatomic heterocyclic 
ring,‘” we synthesii both (IQ- and (Z)-stereoisomer 
sbuctureslandZofsomenewo-phenyl-@-[2-(n- 
methyl - 4 - nitro)pyrrolyl] and [2 - (N - methyl - 5 - 
nitrolpyrrolyl] acrylic acids. 
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Differently from the (E) - a - phenyl - ~9 - (2 - 
furyl)acrylic acidsz3 which exist ‘in the s-cis confor- 
mation because of an ekctrostatic npulsive factor,’ the 
(E)- acids 1 are biased in the s-cis conformation by 
steric reasons as clearly evidenced by molecular models. 

Therefore these molecuks represent an interesting 
molecular model to observe the relation between the 
NMR spectroscopic features and the conformational 
behaviour, in all the series of the (E)-a,@diaryl acrylic 
acids.’ 

s-trms s-ai 

BEulLTsANDlllMmmm 

The assignments of the co&u&on of the acids 1 and 
2 have been accompliihed by the position of tbe olefinic 

proton in the NMR spectnun. As previously observed 
for the a&di-(2&ienyl)acrylic acids’ and for the Q- 
phenyl+-(2-thienyl)’ and b-(2-furyl)acrylic acids? the 
resonance tines of ethykm proton in the (ZF acids 2 lie 
at higher fields compared with the corresponding proton 
in the (II)-isomers 1 (Table l), in both series of 4-n& 
and 5-nitro derivatives, this being due to an anisotropic 
deshielding effect of the CO ~J-OJP on the near ethylene, 
proton in the @)-isomers 1.’ 

IR CO stretching frequencies are in agreement with 
these assignmeots (Table 2). In fact, because of tbe 
conjugation with the py-rrole ring through the ethykne 
bond, in all the (&compounds, the CO stretching 
frequencies appear at lower wavenumbers’- com- 
pared with the corresponding (Zj-isomers where the CO 
group is twisted out of the molecular plane. 

The (@-acrylic derivatives 1 are an interesting s-cis 
mokcular model which should exhibit the postulated 
diamagnetic shift of the proton in position 3- of the 

Tabk I. Chemical shifts (6,ppm) of the protons of the acids I 
and2 

0 

I 

4-W 
X=H :; 7.65 8.09 S.60 (7.12-7.55) 

6.97 8.10 6.95 (7.35-7.63) 
CH, (0 7.63 8.08 5.73 7.30 7.11 

; 
6.90 8.0s 6.91 7.45 7.26 

Cl 7.70 8.10 5.73 7.55 7.34 
6.W 8.10 6.93 75s 7.55 

S-N4 
X=H IZ 7.68 7.00 5.31 (7.12-7.50) 

7.01 7.28 6.48 (7.3S7.63) 
CH, (0 7.63 7.00 5.37 7.20 7.08 

7.31 650 7.48 7.30 
Cl 7.03 5.40 7.43 7.26 

7.30 6.50 7.63 1.52 
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Tahk 2. Some’ physical propertics of the acids 1 and 2 

m.ps. 

WV, cm-‘) K) Crystalliin Wk. 

4-N4 
X=H (E) 1660 2&7 JZTOH/H,O 

17cm 
CH, I: :g 

2t-M ETOH/H,O 
257-g ETOH/H,O 
IWO ETOH/H,O 

Cl I: 1665 261.2 ETOH/H,O 
(z) 1710 179-M bclKerle/cyclohexaae 

S-NO, 
X=H 1680 

I: 1725 
2OS4 tohiene/cycbbexaae 
134-S toluertc/cyclohexane 

CH, (E) 1670 213-4 ETOH/H*O 
164-s ETOH&O 

Cl 209-10 hcnzene/cycbhexanc 
169-71 benzeae/cycbhexane 

‘Satisfactory combustion analytical data for C, H sod N were 
found for these compounds. 

beterocyclic ring’” owing to the anisotropic shklding 
effect of the circtdating Pclectrons of the phenyl ring. 
As observed from the inspection of the room tem- 
perature NMR data of the (&acids 1 (Tabk 1) the 3. 
beterocyclic proton is remarhably shielded. This sbkld- 
ing effect is strongly evidenced by comparison with the 
chemical shift vahses of the same proton in the cor- 
responding (Z)-isomers, where no interaction with the 
phenyl electronic current is possible. 

Moreover the inspection of the Table 1 reveals no 
substantial ditferences in each pair of (E)- and (Z)- 
stereoisomers on the chemical shift values of the 4. 
proton as well as of the S-proton and of those of the 
corresponding benzene protons (Table 1). This indicates 
that the observed diamagnetic shit on the Iproton of 
the (E)-isomers is due exclusively to a steric and con- 
formational factor. 

The availability of molecules in opposite confor- 
mations, i.e. the (E) - Q - pbenyl - g - (2 - thienylkcrylic 
acids in the s-rrans conformation’ and the (8 - a - 
pbenyl - 6 - [2 - (N - methyl)nitropyrrolyl] acrylic acids 1 
in the s-cis conformation, allowed us to observe the 
stereospeci6city of tbe coupling (Wrplan) between the 
ethykne proton and the beterocyclic protons which are 
separated by five bonds (Jkn), i.e. H, or H.. 

As ObseNCd for the aromatk” and beterocyclic 
aldebydes.9”0 we have noticed the necessity of a rroronr 
coplanar disposition (dihedral angk 1m9 for the cou- 
pling to occur. 

s-wan s-cis 

In fact in the case of (JZ) - Q - pbenyl - fi - (2 - 
tbknyl)ec~tiC acids we have observed the COUphg 

between the ethylene proton and H, (J&, = 0.6Hz), 
whereas no coupling is present between ethylene proton 
and H, (J’,, = 0 Hz). 

Ontbecontraryinthecaseof(E)-a-phenyl-/I-[2- 
(N - methyl - 4 - nitro)pyrrolyl]acrylic acids no coupling 
is noticed between ethykne proton and HJ according to 
the cis coplanar disposition (dibedml angle 0”) of tbe two 
protons, whereas in the corresponding 5.nitro derivatives 
a coupling H&bykne proton (J& =0.5 Hz) is ob 
served. Lihewise, in the case of the (E) - Q - pbenyl - B - 
(2 - furyl)acrylic acids populating only the s-cis con- 
formation we have obsc~cd a spin-spin couphng (J’,, = 
0.6Hz) between the olefkic proton and the dbeterocy- 
clic proton, whereas 00 coupling occurs with tbe S- 
proton. 

The compounds 1 and 2 show a longiange spi~~pin 
coupling between H, and the etbykne proton (OJHz); 
consequently this latter signal appears as an unresolved 
multipkt (doublet of doublet). 

In the case of the (2) - a - pbenyl - /J - [2 - (N - 
ruethyl)nitropyrrolyllacrylic acids 2 the inspection of the 
molecular models reveals that the s-rrons conformation 
is marl hindered than the ~45.9 because of the steric 
interaction between tbe N-Me and tbe adjacent carboxyl 
group. Because of the very low solubility of these 
products it was impossible to perform NMR low tem- 
perature spectra to investigate on the population ratio of 
the two rotamers. 

However in tbe (2)4nitroderivatives 2 no stereos- 
pecitk long-range coupting is ObSCNCd in the NMR room 
temperature spectrum between the S-proton and the 
olefinic proton, whereas in the (Z)Atitro corre.sponding 
compounds the signal of tbe Cbeterocyctic proton shows 
a stereospecitk coupling (J’,,) of 0.5 Hz. 

Tbis vahre is identical to that observed in tbe series of 
the corresponding (E)-S-nitro isomers 1. Since the value 
of the coupling constant is averaged depending on the 
population ratio of the two rotamers, the presence of the 
only s-cis rotamer can be suggested. 

Tbc~pksoftbc(E)_aod(Z)-a-pbeoyl-~-[2-(N- 
mcthyl)nitropyrxolylkcrylic acids were prepucd with tbc Patin 
rcactioa by mtluxiq (Ihr) quimokr amounts of the II- or 
4-niuosubstituted N-methyl-2.fonnyl-py.rrok and the porn-xub 
stinnal pheoykceuc actd ill AC&l with ni-cthyklllinc as catalyst. 
In the ca6c of tbc Caitropyrrolyl derivative3 the product was 
treati as &scrii.’ 

Ieowricrntio(~(Z)wpl3:1.Thcmixtureoftbe~nof 
the s-ainopyixolyl compouada wq poured into diluted HCl q. 
llKSCpBWtWtidrtterthtbOmSbSOhCdWduminr 
cuhuuo and elutcd with acetone-H20 1: 1. Iaomeric ratio (E)/(z) 
was about 1O:l. 

M.pr and cryatalliz&o aolveota arc reported in the Tabk 2 
NMR spectra were pertonned oo 4% sdas with CQ 1% of TM 
qintsrnrlsh11&AAVakaM6Drpectromstsrruomd- 
Iaaitcue8DWO-&ofeommW&l@ityvueaWkyed 
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IR spectn wcxc measured on a Pukin Elma 237 spec- ‘Go. hf. Badger. J. A. Eix aod 0. E. Lewii, Awfmf. f. Ch. 18, 
trophtometcr in KBr. 70 (l%R. 
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