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PYRROL0[1,2-a]THIENO[3,2-fl[l,4lDIAZEPINES: 
NEW 4 H  AND 4H-5,6-DIHYDRO DERIVATIVES 

Isabelle Rault, Sylvain Raulr and Max Robba* 
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1. rue VauMnard 14032 CAEN, France 

--Synthesis of 4H and 4H-5.6-dihydro pyrrolo[l,2-ulthieno- 

[3,2-fl[l,4]diazepines from 3-[2-(I-pyrrolyl)thienyl]benzylamine is 

described. 

In the course of our work on the synthesis of pyrrolothienodiazepines (E'TD). ' we have recently published a 
three step synthesis of 4-phenyl-6-hydroxy-6H-FKI derivatives (2) ' from 2-aminothienyl-3-carbonimle via 2- 
(I-pyrmlyl) thien-3-ylphenyhethylenimine (1). 
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We describe herein the synthesis of some 4H -PTD and 4H-5.6-dihydro PTD (5.7-8). from 3-[2-(1- 
pyrrolyl)rhienyllbenzylamine (3). The latter was obtained in quantitative yield by hydrogenation of the imine (1) 
with sodium borohydride in refluxing methanol. Then, the treatment of 3 with acetic anhydride in acetic acid or 
with chloroacetyl chloride or ethyl oxalyl chloride in THF gave the corresponding amides (4a-c). Cyclization of 
the diazepine ring was then achieved by refluxing phosphoryl chloride to lead 4H-PTD (5a-c). The unsubstituted 
4H-E'TD (5d) on the 6 position was obtained by treatment of a solution of ethyl diazepinecarboxylate (5c) with 
aqueous 2N sodium hydroxide. The reaction did not allow the isolation of the carboxylic acid which was 
decarboxylated in the conditions of this reaction. 
On the other hand, treatment of the benzylamine (3) with benzaldehyde substituted or not gave the Schiff bases 
(6a-e). The ring closure of these latter into 4H-5,6-dihydro PTD.HC1 (7a-e) was realized in mild conditions. 
The best results were obtained when an isopropanolic solution of 6a-e was treated with 10 equivalents of 12N 
hydrochloric acid at room temperature to permit the precipitation of the diazepinium chlorides (7a-e) in about 
60% yield. Further, when an ethanolic solution of 3 was treated with 20 equivalents of acetone in presence of 
aqueous hydrochloric acid (20 equivalents) at reflux, it gave the dimethyl-4H-5,6-dihydro FKI (8). 
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Table 1 Spectroscop!~ and m~Croanal)Ilcal data of compounds ( 3-8) 

IH Nmr (DMSOd6) Molecular Elemental analysis 
Calcd (%) 
(Found) 
C H N  

138 3220 (NH) 
(ether) 1640 (CO) 

50 3210 (NH) 
(ether) 1640 (CO) 

130 3260 (NH) 
(ether) 1730 (CO) 

1670 (CO) 

7 28 (m. H-Phenyl) C l  5HI4N2S 
7 06 (d. J=5 86. H-5) 
7 00 (d. J=5 86. H 4 )  
6 79 (s. H-2'5') 
6 29 (s. H-3'1') 
5.09 (I. CH) 
1 80 (s. NH2) 

8 81 (d. J=8 30. NH) CI7Hl6N20S 
7 41 (d. J=5 86. H-5) 
7 27 (m. H-3"4"5") 
7 09 (d. J=7 33. H-Y6") 
7 00 (d. J=5 86. H-1) 
6 93 (s. H-2'5') 
6 25 fs. H-3'1') 
6 05 id. .J=X 3i1. CHI 
1 90 (5. CH3) 

9 19 (d. .l=X 30. NH) C17HI jNZOCIS 
7.41 (d. .1=5 86. H-5) 
7.32 (m, H-3"1"5") 
7.12 (d..1=7 33. H-2°C) 
7 00 (d. J=5 86. H 4 )  
6 92 (s. H-2'5') 
6 26 (s. H-3'4') 
5 99 (d. J=X 30. CH) 
4 13 (s. CH2) 

9 82 (d. J=8  30 NH) Cl9Hl8N2O3S 
7 44 (d. Jz5.86. H-5) 
7 30 (m. H-3"4"5") 
7 17 (m. H-2"6") 
7 17 (m. H-4) 
6 9 1 (s. H-2'i') 
6 25 (s H-3'4') 
6 07 (d. .J=8 3 0  CH) 
4 21 (q. .l=6 84. CH2) 
1 27 (1. .J=6 81 CH3) 

7 37 (m. H-3'4'5') 
7 13 (d. . l = j  37. H-2) 
6 89 (d. J=3 91 H-7) 
6 46 (I. J=3 91. H-8) 
6 13 (d. J=5 37 H-3) 
5 23 (s. CH) 
2 33 (s CH31 

7 60 (d. .l=6 83. H-2'6') C 17H13N2CIS 
7 1 1  (m. H-3'4'5') 
7 39 (s. H-'J) 
7 20 (d. .1=5 37 H-2) 
6 95 (d. .J=3 91 H-7) 
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6 51 (1, J=3 91, H-8) 
6 15 (d. J=5 37. H-3) 
5 35 (s. CH) 
4 84 (d, J=12 2 1, CH2) 
4 51 (d, J=12 21, CH2) 

5c 40 20511 mmHg 1720 G O )  7 57 (d, J= 6 83, H-2'6') ClgH16N2O2S 67.85 4.76 8.33 
1600 (C=N) 7.43 (m. H-3'4'5') (67 75 4 70 8 25) 

7 34 id. J=S 37. H-2) 
6 95 (d, 5-3 91: H-7) 
6 52 (I, J=3 91. H-8) 
6 19 (d, J=5 37. H-3) 
5.49 (s, CH) 
4 84 (q. J=6 84. CH2) 
I 28 (1, J=6.84. CH3) 

Sd 50 20211 mmHg 1600 (C=N) 7 43 (m, H1-Phenyl-H-2. H-5) Cl6HI2NZS 72 72 4 54 10.60 
7 18 (m, H-9) (72 75 4.50 10.55) 
6.87 (d. J=5 86. H-3) 
6 35 (d, J=3.91. H-8) 
6 17 (1, J=3 91.H-7) 
4 58 (s. H-4) 

6a 74 138 I665 (C=N) 8 3 1 (s, CHI C22H18N2S 7716 5 3 0  8 I8  
(~sopropanol) 7 79 (d. .I= 5 37. H-2"'6"') (77 01 5 27 8 21) 

7 43 (m. H-3"'4"'5"') 
7 42 (d. J=5 86, H-5) 
7.29 (s. H-Phenvl) 
7 10 id, J=5 86. H-4) 
6 93 (s, H-2'5') 
6 27 (s. H-3'4') 
5 49 (s. CH) 

6b 57 140 1630 (C=N) 8 32 (s, CH) C22H17N2C1S 70.11 1 5 5  8.17 
(isopropanol) 7 82 (d, J= 5 37, H-3"'Y) (70 37 4.25 8.20) 

7.52 (d. J= 5 37. H-2"'6"') 
7 43 (d. J=5 86. H-5) 

~ ~. 
6 94 (s, H-2'5') 
6 28 (5. H-3'4') 
5 50 (s, CH) 

6c 72 180 1620 (C=N) 8 47 (s. CH) C22H17N302S 68 2 4 42 10 85 

(~mpropanol) 8 30 (d. J= 5 37. H-2"'6 1 (67 87 4.35 10 62) 
8.05 (d. J= 5 37, H-3"'Y') 

7 29 is. H-Phenyl) 
7 I l (d. J=5 86. H-4) 
6.95 (s. H-2'5') 
6.28 (s. H-3'4') 
5.58 (s, CH) 

6d 75 94 1710 (C=N) 8 57 (s. CH) C22H16N2C12S 64 24 3 92 6 81 

(~sapmpanol) 8 07 (d. J= 8 79. H-5"') (64 36 3 94 6.78) 
7 68 (s. H-3"') 
7 50 id, J =  8 79. H-6"') 
7.42 (d, J=5.86. H-5) 
7 30 (s, H-Phenyl) 
7 04 (d. J=5 86. H-4) 
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6.93 (s, H-2'5') 
6 27 (s, H-3'4') 
5 60 (s. CH) 

229 
(methanol) 

244 
(methanol) 

195 
(ethanol) 

8 56 (s, CH) 
8 17 (s. H-3"') 

C22H16N302CIS 

8 05 (d, J= 8 79, H-5"') 
7.88 (d, J= 8.79. H4"') 
7 43 (d, J=5 86. H-5) 
7 28 (s, H"-Phenyl) 
7 04 (d, J=5 86. H-4) 
6.99 (5. H-2'5') 
6.28 (s, H-3'4') 
5.56 (s, CH) 

10 78 (m. NH2) 
I0 5 l (m, NH2) 

C22H19N2CIS 

7 46 (m. H-Phenyl". H-Phenyl') 
7.38 (s. H-9) 
7 29 (d, J =  5 86, H-2) 
6 41 (d, J=5 86. H-3) 
6 34 (1. J=3 42. H-8) 
5 91 (s. H-7) 
5 54 (m. H-4) 
5 37 (m, H-6) 

10.83 (m. NH2) 
I0 63 (m, NH2) 

C22H18N2C12S 

7 69 (m. H-3V'and H-2'6'1 
7 52 (m. H-2"6"and H-3'4'5') 
7.36 (s. H-9) 
7.34 (d, J= 5.86, H-2) 
6 42 (d. J=5.86. H-31 
6 35 is, H-8) 
5 96 (s, H-7) 
5 41 (m. H-4) 
5 66 (m. H-6) 

11 04 (m. NH2) C22H18N302C1S 
8 31 (d, J= 8.3. H-3'3") 
7 98 (d. J =  8 3. H-2"VI 
7 70 (d. J= 8 79. H-2 '4  
7 44 (m. H-3'1'5') 
7 44 (s, H-9) 
7 33 (d. J= 5 86. H-21 

. . 
6.35 (s. H-8) 
5 91 (s, H-7) 
5 42 (m, H-4) 
5 81 (m. H 4 )  

I0 95 (m. NH2) 
8 13 (d. J= 8 30. H-5") 

C22H17N2C13S 

7 72 (m. H-3"Vand H-2'6') 
7 1 8  (m. H-3'4'5'. H-2. H-91 
6.53 (d..l=5 86. H-3) 
6 30 (s, H-8) 
5 66 (s. H-7. H-6) 
5 56 (s. H-4) 
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10 48 (m, NH2) 
8 21 (m, H-3") 

C22H17N302C12S 

8.02 Id, J= 8 30, H-5") 

7 32 (m. H-Phenyl'. ~ 1 2 .  H-9) 
6 51 (d. J = j  86. H-3) 
6 24 (s. H-8) 
6 12 (s. H-7. H-6) 
5 54 (s, H-4) 

10 88 (m. NH2) C18H19N2C1S 
9.80 (m, NH2) 
7 51 (d. .I= 8 79. H-2'6'1 
7 41 (m, H-3'4'5') 
7.31 (s, H-9) 
7 27 (d. J= 5 86, H-2) 
6.47 (d. J=5 86. H-3) 
6.38 (s. H-7) 
6 32 (s. H-8) 
5 82 (m. H-4) 
181 (s. CHJ) 
L 67 Is. CH?) 

EXPERIMENTAL 

All melting points were measured using a Kofler bank apparatus and were uncorrected Infrared spectra were 

recorded on a Philips PU 9716 spectrophotometer I H  Nmr spectra were taken on a JEOL JNM-FX 200 in 

DMSO-d6 solution using TMS as an internal standard 

3-12-(I-~vrrolvl)thienvllhenzvlamine (31 

To a solution of phenyl-3-[2-(I-pyrrolyl)thienyl]methylenimine (1) (2 g, 7 93 mmol) In methanol (100 ml), was 

added NaBH4 (I 2 g, 31 mmol, 4 equivalents) by small portions The mlxture was heated under reflux for 3 h 

and the methanol was evaporated in vacuo The residue was cooled, triturated w~th water and extracted wtth 

ether The organic layer was dried (MgSOq) and the ether was evaporated in vacuo to glve 3 ( 1  81 g, 90%) 

N-hennil-3-12-(1-ovrrolvl)thienvllacetamide (4al 
The benzylamine (3) (2 g, 7 87 mmol) in a mixture of acetic acid (5 ml, 0 087 mol) and acetic anhydride (5 ml, 

0 053 mol) was stirred at room temperature for 6 h The reaction mixture was then poured on ice and the 

precipitate was filtered, washed with petroleum ether, dried and recrystallized from ether to give 4a (2 21 g, 

95%) 

General procedure for the synthesis of amides (4b-c) 

The benzylamine (3) (2 g, 7 87 mmol) in THF (30 ml) solution was treated with an excess of triethylamine 

(14 17 mmol, 1 43 g, 1 8 equivalents) and the correspondmg acid chlorides (1 1 08 mmol, 1 5 equivalents) The 

reaction mixture was stirred at room temperature for 3 h Then, it was poured on water, stirred for 2 h and 

extracted with ether The organic layer was washed with saturated NaHC03, dried (MgS04) and the ether was 

evaporated in vacuo to give 4b (2 g, 77%), 4c (2 06 g, 74%) 
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General procedure for the svnthesis of 4H-PTD (5a-c) 

To the amides (4a) (1 g, 3 37 mmol) or (4b) (1 g, 3 02 mmol) or (4c) (I g, 2.82 mmol) was added phosphoryl 

chloride (20 ml, 0 2 mol) and the mixture was heated at reflux for 30 min (4a). 10 min (4b) or 60 min (4c) Then 

the excess of POClj was evaporated in vacuo After cooling, the residue was triturated with 6N NaOH and 

extracted with ethyl acetate The organic layer was washed with water, and w~th saturated NaHC03, 

dried(MgSO4) and the ethyl acetate was evaporated in vacuo to give 5a (0 5 g, 53%), 5b (0 32 g, 40%). 5c 

(0 38 g, 40%) 

4-Phenvl-4H-~vrrololI .2-althienol3.2-fll1.4ldiaze~ine(5d) 

5c (I g, 2.97 mmol) in 10 ml of 6N sodium hydrox~de (60 mmol) was heated at reflux for 1 h Then, water was 

added and the mixture was extracted with ether The organic layer was dried (MgS04) and the ether was 

evaporated in vacuo to give 5d (0 39 g, 50%). 

General vrocedure for the svnthesis of Schiff bases (6a-e) 

To benzylamine (3) (I g, 3 93 mmol) in ethanol (25 ml) was added the correspondmg aromatic aldehyde (3 93 

mmol, 1 equivalent) The mixture was heated at reflux for 30 min After cooling, the precipitate was filtered, 

washed with ether and rectystallized to give 6a (1 g, 74%), 6b (0 84 g, 57%). 6c ( 1  09 g, 72%), 6d (1 21 g, 

75%). 6e (1 40 g, 84%)~ 

General vrocedure for the synthesis of 4H-5.6-dihvdro-PTD (7a-el 

To N-atylidene-3-[2-(I-pyrrolyl)thienyl]be~zylamine (2 25 mmol) in 2-propanol (I5 ml), was added dropwise 

aqueous 12N hydrochloric acld (1 ml, 0 012 mol) The mixture was st~rred at room temperature for 2 h The 

precipitate was filtered, washed with anhydrous ether and recrystallized to give 7a (0 46 g, 54%). 7b (0 49 g, 

5 I%), 7c (0 59 g, 62%). 7d (0 72 g, 72%), 7e (0 76 g, 74%) 

6-Dimethvl-4-~henvl-5.6-dihvdro-4H-~v~olo12-1thieno3.2-141die~inium hvdrochloride(Q 

To benzylamine (3) (1 g, 3 93 mmol) in ethanol (25 ml) was added acetone (5 9 ml, 0 078 mol) and 12N 

hydrochlor~c acid (2 5 ml, 0 078 mol) The mixture was heated at reflux for 10 min and the m~xture was 

concentrated to half volume After cooling, the precipitate was filtered, washed with anhydrous ether and 

recrystallized to give 8 (0 6 g, 46%) 
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