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Summary. The reaction of 3,4-methylenedioxycinnamic acid (i) with thionyl chloride resulted in the 
formation of 7-chlorothieno[2,3-f]-1,3-benzodioxole-6-carbonyl chloride (2) and cinnamoyl chloride 
(3). Subsequent reaction of the former with p-substituted anilines led to the formation of 
7-chloro-N-(p-substituted phenyl)-thieno[2,3-f]-l,3-benzodioxote-6-carboxamides (4a-c) which on 
photocyclization afforded 2-substituted [l,3]dioxolo[5,6] [1]benzothieno[2,3-c]quinolin-6(SH)-ones 
(Sa-e) in fairly good yields and high purity. The structures have been confirmed by IR, 1H NMR, and 
analytical methods. 
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[ 1,3] Dioxolo[5,6] [ 1 ] benzothieno[2,3-c]chinolin-6(5H)-one 

Zusammenfassung. Die Reaktion von 3,4-Methylendioxyzimts~iure (1) mit Thionylchlorid ergab 
7-ChiorothienoE2,3-f]-l,3-benzodioxol-6-carbons/irechlorid (2) und Zimts~iurechlorid (3). Darauf- 
folgende Umsetzung yon 2 mit substituierten Anilinen ffihrte zur Bildung yon 7-Chloro-N-(p-X- 
phenyl)-thieno[2,3-f]-l,3-benzodioxol-6-carboxamiden (4a-c), welche mittels Photocyclisierung in 
akzeptablen Ausbeuten zu 2-substituierten [1,3]Dioxolo[5,6][1]benzothieno[2,3-c]chinolin-6(5H)- 
onen (5a-c) hoher Reinheit umgesetzt wurden. Die Strukturen wurden durch spektroskopische (IR, 
1H-NMR) und analytische Methoden best/itigt. 

Introduction 

A survey of the l i terature reveals tha t  the benzoic]  phenan thr id ine  anka lo id  
Nit idine is k n o w n  to possess potent ia l  a n t i t u m o u r  activity in mice [1]. Similarly, 
related c o m p o u n d s  like 2,3-dimethoxy-l,3-dioxolo[4,5-9]indazolo[2,3-a]quinoline 
and 1,2,3,4,13,14-hexahydro-l-oxo-l ,3-dioxolo[4,5-9]quino[1,2-c]quinolinium per- 
chlorate  have been found to have ant i leukemic activity [2]. It was therefore though t  
to be of interest to synthesize a system u n k n o w n  so far, [1,3]dioxolo[5,6]  [1]benzo-  
thieno[2,3-c]quinolin-6(5H)-one,  which is of close s t ructural  resemblance with the 
above men t ioned  compounds ,  with the aim of testing their  a n t i t u m o u r  activity. 
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Results and Discussion 

The reaction of 3,4-methylenedioxycinnamic acid (1) with thionyl chloride in the 
presence of a catalytic amount of pyridine at 140-150 ° for 3h resulted in the 
formation of two products, one of them being 3,4-methylenedioxycinnamoyl 
chloride (3). The second one gave positive tests for both sulfur and halogen and has 
been assigned the structure 7-chlorothieno[2,3-f]-l,3-benzodioxole-6-carbonyl 
chloride (2) on the basis of its IR and 1H NMR spectra. 

The IR spectrum of 2 shows a band at 1757 cm 1 due to the -COC1 vibration. 1H NMR spectrum 
of 2 (DMSO-d6) shows two singlets (1H each) at 7.43 and 7.30 ppm, assignable to two aromatic protons 
(C4-H and Cs-H,  respectively). Besides, it exhibits another singlet (2H) at 6.20ppm which can be 
attributed to the methylenedioxy protons. 

The reaction of 2 with p-substituted anilines gave 7-chloro-N-(p-substituted 
phenyl)-thieno[2,3-f]- 1,3-benzodioxole-6-carboxamides (4a-c). 

4a (R = -OCH2CH3) shows an IR band at 3310cm- 1 (N-H) and one at 1634cm- 1 ( C O - N H  ). 
The 1H NMR spectrum of 4a shows a quartet (2H) and a triplet (3H) at 4.23 and 1.47 ppm, respectively, 
assignable to the methylene and methyl protons of the ethoxy group. It also exhibits a broad signal 
(1H) at 9.13 ppm due to the amide proton. Besides, another singlet (2H) at 6.06 ppm can be attributed 
to the methylenedioxy protons. The aromatic protons appear as a multiplet (6H) at 6.90-7.67 ppm. 

Dehydrochlorinative photocyclization of 4a-c in the presence of trimethyl amine 
in acetone, irradiating with a Hanovia medium pressure mercury arc lamp (450 w) 
using a quartz filter afforded the required 2-substituted [1,3]dioxolo[5,6] [1]benzo- 
thieno[2,3-c]quinolin-6(SH)-ones 5a-c. Their structures have again been confirmed 
on the basis of spectral studies. 

The IR spectrum of 5a shows bands at 3250, 3132, and 1672cm- L (two N - H  vibrations, one C=O 
vibration). The 1H NMR spectrum of 5a, besides showing a quartet (2H) and a triplet (3H) at 4.39 and 
1.62 ppm assignable to the methylene and methyl protons of the ethoxy group, exhibits a singlet (2H) 
at 6.24ppm which can be attributed to methylenedioxy protons. Aromatic protons appear as a 
multiplet (5H) at 7.20 8.03 ppm. The amide proton did not appear due to the presence of TFA. 
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Experimental 

Melting points were determined in open glass capillaries using a liquid paraffin bath and are 
uncorrected. IR spectra were recorded in nujol (Perkin-Elmer 337); 1H NMR spectra: Varian EM-390, 
90 MHz, TMS as internal reference. The analytical values (C, H, N) agreed with the proposed structure 
for 2, 4, and 5 within experimental errors. 

Reaction of 3,4-methylenedioxycinnamic acid (1) with thionyl chloride 

To a mixture of 3,4-methylenedioxycinnamic acid (1) [3] (1 g; 0.0052 tool) and pyridine (0.1 ml), thionyl 
chloride (4 ml; 0.052 mol) was added dropwise with stirring. After refluxing for 4 h on a steam bath, 
DMF (0.2 ml) was added and the mixture was heated at 140-150 °C for 1 h with stirring in an oil bath. 
The excess of thionyl chloride was removed under reduced pressure; fractional crystallization of the 
residue from benzene yielded 0.6 g (42%) 2, m.p. = 200-201 °C. 

C~oH4C1203S; IR: Vm,x = 1757cm-2; l H NMR (DMSO-d6): c5 = 7.43 (s, 1H, aromatic C4-H), 7.30 
(s, 1H, aromatic Cs-H), 6.20 (s, 2H, -OCH20- )ppm.  

On concentration, the filtrate gave 3,4-methylenedioxycinnamoyl chloride (3) in 55% yield. 

7-CNoro-N-(p-substituted phenyl)-thieno[2,3-f]-l,3-benzodioxole-6-carboxamides (4a-c) 

A mixture of 2 (0.4 g; 0.0015 tool) and p-substituted aniline (0.003 tool) in benzene (30 ml) was refluxed 
on a steam bath for 1 h. The separated solid (p-substituted aniline hydrochloride) was removed by 
filtration under suction; the benzene distilled from the filtrate under reduced pressure. The residue was 
crystallized from ethanol. 

4a: m.p.=206°C; yield: 0.45g (82%); ClsHI~C1 NO4S; IR: Vmax=3310 , 1634cm-i; 1HNMR 
(CDC13 + TFA): ~5 = 9.13 (bs, 1H, amide), 6.90-7.67 (m, 6H, Ar-H), 6.06 (s, 2H, -OCH20- ) ,  4.23 
(q, 2I-t, -OCHz-CH3)  , 1.47 (t, 3H, -OCH2-CH3) ppm. 

4b: m.p. = 188 °C; yield: (78%); C~TH12C1NO4S; ~H NMR (CDC13 + TFA): 6 = 9.20 (bs, 1H, amide), 
6.97- 7.70 (m, 6H, Ar-H), 6.13 (s, 2H, - O C H 2 0 -  ) 3.97 (s, 3H, OCH3)ppm. 

4c: rap. = 195 °C, yield: (75~0); C~vH~2C1NO3S; 1H NMR (CDC13 + TFA): 6 = 9.20 (bs, 1H, amide), 
7.00 7.67 (m, 6H, Ar-H), 6.07 (s, 2H, -OCH20- ) ,  2.40 (s, 3H, CH3) ppm. 

2-Substituted [1,3]dioxolo[5,6] [1]benzothieno[2,3-c]quinolin-6(5H)-ones (5a-c) 

A solution of 7-chloro-N-(p-substituted phenyl)-thienol-2,3-f]-l,3-benzodioxote-6-carboxamide (4a-e) 
(0.0005 mol) and triethyl amine (0.3 ml) in acetone (300ml) was irradiated with a 450W Hanovia 
medium pressure mercury arc lamp for 3 h. The acetone was removed by distillation, and the residue 
was washed with water, dried, and crystallized from ethanol. 

5a: m.p. > 300°C; yield: 0.13g (76%); ClsH13NO4S; IR: Vma x : 3250, 3132, 1672cm-1; 1HNMR 
(CDCI3 + TFA): 6 = 7.20-8.03 (m, 5H, Ar-H), 6.24 (s, 2H, -OCHzO-) ,  4.39 (q, 2H, -OCH2-CH3) , 
1.62 (t, 3H, -OCH2-CH3) ppm. 

5b: m.p. > 300 °C; yield: (71%); ClvH ~ 1NO4S; 1H NMR (CDC13 + TFA): 6 = Z30-7.87 (m, 5H, Ar-H); 
6.33 (s, 2H , -OCH20- ) ,  4.10 (s, 3H, OCH3)ppm. 

5e: rn.p. > 300 °C; yield: (66%); C~ 7H11NO3S; 1H NMR (CDCI 3 + TFA): ~ = 7.17-7.85 (m, 5H, Ar-H); 
6.28 (s, 2H, -OCH20-) ,  2.37 (s, 3H, CH3) ppm. 
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