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In the course of a study on total synthesis of natural products we became interested in the preparation of 

azastilbenes. To carry out this synthesis, we chose the same methodology as used before for the synthesis of 

other stilbenes, mixed dicarbonylic coupling with low valent titanium;l this methodology has bccn eatensi\rly 

used for preparation of alkyl- and arylalkenes.2 When we tried the synthesis of il-azastilbenes by mined coupling 

of 4-pyridinecarbaldehyde and bznraldehyds, we obtained a secondary product, 1,2-bis(?-py1idyl)ethane (11, 

due to the symmetrcal coupling of two 4~pyridinecarbaldehyde units with a further reduction. When the 4.4'- 

diarastilhene was reacted with low valent titanium, reduced product was ohtnined after I h in 70% yield, this fast 

reduction of the stilbenic double hound agees  with the fact that no 4,4-diazasrilbenz could be isolated from the 

coupling reaction. Tlis result prompted us to study how heteroaromatic rings, with differing electron don?.ting 

properties, behave under these reaction condirion. In the present papcr we rspon the results obtained in the 

dicarbonylic coupling of the aromatic aldehydes shou,n in the Table 1. The structures of all compounds. known 

a d  new, ujere sstablished from spectroscopic and analytical ?%a, and cornpzrison with the iitrmturc (T?hle 2) 

The results obtained show that in pyridinecarbaldehydes die position of the nitrogen atom affects thz reactivity of 

the compound in such a way :is to determine the oxidation d e g e e  of the products. Thus when 4- 

pyridinecxbaldehyde was used, we obtained exclusively the reduced compound (1); with 3- 

pyridinecarbaldehyde no totally reduced compound, but a mixture of the glycol (2) and diarastilbene (3):  and 

with 2-pylidinecarbaldehyde, a mixture of the glicol (4) and the reduced compound (5). 

Of thc f i x  member heterocyclic nuclei investigated, only N-rnethylimidazole reacted l k e  pyndyl nucleus: pwole, 

N-rnethylpy~~ole and unsobstiiured imidazolecarbaldehydes afforded complcx mixtures and all the others gave the 

cxpectcd double-bonded coupled compound. However when thc nitrogen atom was protected as urethane or 

acetamide no reducuon was obsenjed. We hypothesized that only compounds with low electron density at tile 

bcnzylic position give reducted products. 

The fact that dicarbonylic coupling by means of low valent titanium works for rhe hereroaromalic compounds 

means that 11 may be possible to apply this methodology to the preparation of 3 number of pharmacologically 

active compounds with heteroaromatic rings in thelr smcture. 

ESPERIRIEKTAL P A R T  

All melting points we unconected and were recorded on a Koflcr- Themiagerare apparatus. 'H-Nnn spectra were 

recorded on a Bruker WM-250 (250hlHz) specnometer; chemical shifts are reported in ppm relative to MqSi  

(6 = 0 ppmj, and coupling consrants are in Henz. Mass spectra (El, 70 eVj  were obtained on a Kratos hlS-50 

instrument. Flash chrornaropphy was perfomed using Merck 230-300 mesh silica eel. All cornercial aldehydes 

and 3-bromopyndine were purchased from Aldrich Chemitral Co. Tit3niu:n trichloride and lithium aluminum 



Table 1 



5 24(26) oil 

Yield uring m i h d  A. Yield withmcthd I3 i s  rlmwnin hackea. 

3.05(s. 211. CIIz): 708(d. I=I.Y. 111. 11~5): 
8.40(d, 149. 111, &6): 8.70(s. 111, tl-2) 

6.97-704(m. 211. 11-3 and 11.4); 705(r. 111, HC=C): 
7.l7(d.l=5.l. ill. 11-5) 

Crlc : C 66.70: I1 5.55; N 12.96 
Fauoil : C 66.91. 1 1  5.41: N 13.05 

Calc: C42.10. 11 292: N8.19 
Found: C42.13: li3.10: N 7.98 

% 
Cdc :C 69.42: I1 5.78: N 11.57 ? 
1:ousd: C 69.90: H 5.76: N 11.73 5 



hydride were purchased from Fluka Chemical Co. Lithium and dimethoxyethane were purchased from Me& 

Schuchardt. 3-Bromo-4-pyridinecarbaldehyde was obtained from 3-bromopyridine.10 Solvents were dried by 

distillation from sodium benzophenone ketyl prior to use. 

General orocedure for carbond couding 

Method A. To a slurry of Tic13 (1.6 g, 11 rnmol, 4 eq.) under an argon atmosphere in dry DME (20 ml) In a 

dried round-bottomed flask equipped with a magnetic stirrer and a refluxing condenser, lithium pieces (262 mg, 

38 ~nmol, 14 eq.) are addcd nnd the mixture is refluxed for 2 h. A solution of the carbonyl compound (2.7 minol; 

I eq.) in DhlE (I0 ml) is added. The mixture is refluxed for 15 h. After cooling to mom mnperature, the mixture 

is filtcicd, a snturated aqueous solution of K?COj (50 ml) was added, the organic layer was separated and the 

aqueous layer was extractcd with chlorofonn (5 x 40 ml). 1 % ~  combined organic phases are dried over Na2SO? 

and the solvent was evaporated to afford the crude product. This is purified either on a silica gel flash column 

using the eluents listed in the Table 2, or by crystallization. 

Method B. A dried round-bottomed flask equipped with a magnetic stirrer and a refluxing condenser is loaded 

with TiClj (1.7 g, 11 mmol, 4 eq.) and dried THF (30 nil). The mixture is cooled to 0 T  and LiAlH4 (I .7 g, 44 

mmol, 16 eq.) is added. The mixture is then refluxed for 1 h, the carbonyl compound (2.75 mmol, 1 eq.) is 

added, and the reflux is continued for 15 h. After the mixture was cooled to room temperature, a saturated 

aqueous solution of K2CO3 (50 ml) is added and the mixture is extracted with chlorofonn (5 x 5 0  ml). The 

combined organic layers are dried over Na2S04 and concentrated under vacuum to afford the crude product, 

which is purified by flash chromatography using the eluents listed in the Table 2. 
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