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The stereospecificity of direct ~3C--:H spin--spin coupling constants with respect to the 
unshared pair of a heteroatom has been widely used to study the stereochemistry of different 
heteroatomic and heterocyclic compounds [i]. However, the only known examples of the mani- 
festation of this effect are tSC--tH spin-spin coupling constants with the participation of 
carbon in the a position with respect to the heteroatom. 

We have established that in 2-vinylpyridine (I) the unshared pair of nitrogen introduces 
a significant positive contribution through the space to the 13C--~H spin--spin coupling con- 
stant between the cis H A proton (with respect to the pyridine ring) and the terminal carbon 
of the vinyl group which is in the y position with respect to the heteroatom. The presence 
of such a contribution follows from a comparison of the direct 13C--~H spin--spin coupling 
constants of the vinyl group of 2-vinylpyridine (I), 2-methyl-5-vinylpyridine (II), 4-vinyl- 
pyridine (III), and styrene (IV). In compounds If-IV, the absolute values of the I~C--tH 
spin-spin coupling constants of the terminal carbon of the vinyl group vary in a significant 
range because of the electronic effect of the substituent. The difference of these spin-- 
spin coupling constants AJ = :JC,HB -- :JC,HAremainspractically constant and lies in a 
narrow range from 6.4 to 6.7 Hz. In these compounds the unshared pair of the pyridine nitro- 
gen is either sterically far from the vinyl group or is absent; therefore, it does not affect 
the :~C--:H spin--spin coupling constant of the vinyl group. 
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'./C,HB=I60,3 Hz IJC,HB=161,1 Hz IJCHB=I61,7 HZ IJC.HB=I60.2 HZ 
IJc. H.~.=I55,5 HZ ~/C,HA=154,5 HZ IIC.HA=155, 0 Hz 1/C,HA=~i53,8 HZ 
A]=4,8 HZ A1=6,6 HZ AJ=6,7 H~. A]=6,4 HZ 

In compound I, having predominantly an s-cis conformation [2], the C--H A bond and the 
unshared pair of nitrogen are sterically close. Because of this, the value of AJ decreases 
jumpwise to 4.8 Hz, which is related to the increase of the spin-spin coupling constant 
:JC,H A because of the additional positive contribution from the unshared pair through the 
space. A comparison of the values of AJ for compound I and II-IV makes it possible to 
evaluate this contribution as 1.5-2.0 Hz. 

Thus, we have found an example of the stereospecific effect of the unshared pair of the 
pyridine nitrogen on the spin--spin coupling constant ~JCH of the carbon in the y position 
with respect to the heteroatom. The observed effect can find important use in studies of the 
stereochemistry of heterocyclic compounds. 

The proton-bound ~3C NMR spectra were recorded at room temperature with a Bruker CXP 
300 spectrometer (75.4 MHz) in CDCIs, and the concentration of the specimens was 30%. The 
measurement accuracy for the spirt-spin coupling constants was not less than • Hz. The 
spectra were interpreted according to first-order rules. 

Irkutsk Institute of Organic Chemistry, Siberian Branch, Academy of Sciences of the 
USSR, Irkutsk 664033. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. Ii, pp. 
1568-1569, November, 1986. Original article submitted April 18, 1986. 

0009-1322/86/2211-1273512.50 �9 1987 Plenum Publishing Corporation 1273 



i. 

2. 

LITERATURE CITED 

P. E. Hansen, Prog. NMR Spectrosc., 14, 175 (1981). 
V. Barone, N. Bianchi, F. Lelj, G. Abbate, and N. Russo, J. Mol. Struct., 108, 35 (1984). 

PHOTOCHROMIC FULGIDES OF THE INDOLE SERIES 

V. I. Minkin, E. A. Medyantseva, O. T. Lyashik, 
A. V. Metelitsa, I. M. Andreeva, 
M. I. Knyazhanskii, and N. V. Volbushko 

UDC 547.462..7'759 

Heterocyclic fulgides have photochromic properties [I, 2]. We have synthesized 1-methyl- 
3-indolylmethylene-2-isopropylidene-3-[(l-methyl-3-indolyl)alkylidene]succlnic anhydrides 
(fulgides la,b) by condensation of l-methyl-3-formylindole and l-methyl-3-acetylindole with 
diethyl isopropylldenesuccinate in the presence of sodium hydroxide with subsequent hydroly- 
sis of the indolyl-substituted isopropylindenesuccinic acid esters and treatment of the 
resulting dicarboxyllc acids with acetyl chloride. 
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Fulgide la. This compound was obtained in 65% yield and had mp 253-255~ (from o-di- 
chlorobenzene). IR spectrum (mineral oil): 1790, 1745 cm -I PMR spectrum (CDCI3 in the 
presence of two drops of CF3COOH), 6: 1.95 (s, CH3), 2.10 (s, CH3), 3.50 (s, NCH~), 6.80- 
7.42 (m, 5H), 8.52 ppm (s, CH). 

Fulgide lb. This compound was obtained in 58% yield and had mp 140-142~ (from CCI~). 
IR spectrum (mineral oil): 1785, 1745 cm -~ PMR spectrum (CDCI3), 6: 0.88 (s, CH3), 2.10 
ks, CH3), 2.74 (s, CH3), 3.80 (s, NCH3), 7.04-7.64 ppm (m, 5H). 

The results of elemental analysis of the compounds obtained were in agreement with the 
calculated values. Information regarding the structures of the fulgides will be reported 
later. 

Photoinduced changes in the absorption spectra that are associated with photoisomeriza- 
ti~n relative to the C=C bond and the formation of cyclic form II are observed in the regions 
of their long-wave absorption bands (lla 380 nm and lib 412 nm) when solutions of fulgides 
la,b are irradiated at 293~ Cyclic form lla (Ima x 535 nm) is thermally unstable (r = 
200 msec). At the same time, the analogous llb form (Ima x 545 nm) is thermally stable at 
normal temperatures and is converted to the original structure only upon photoexcitation. 
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