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NOVEL CONVENIENT SYNTHESIS OF 1,4-DIAZEPINES; 6-ALKOXY-5,6-DIHYDRO
~4H-PYRROLO C1,2-0] THIENO C3,2-f] ~1,4-DIAZEPINE~4~ONES
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Abstract -« Cyclisation of N-(3-cyano-2-thienyl)-2-formyl pyrrole with
alcohols in sodium hydroxide sclution resulted in the formation of the
corresponding 6-alkoxy-5,6-dihydro-4H-pyrrolol1,2-a] thieno C3,2-f]

~1l,4=diazepine-4=-ones.

In view ¢of antibiotic and antitumor activity of anthramycin 1 and related
compounds, considerable interest has been recently directed to the aynthesis of
trieyclic diazepines. As part of our project for the synthesis of pyrrolothieno
diazepines 2'3, we recently reported that N- [ 2-(3-cyanothienyl)] -2-formyl

pyrrole could be used for intramolecular cyclisation to give the 5,6-dihydro
~4Hupyrrolo C1,2-a] thienc £3,2-f] -1,4-diazepine by catalytic hydrogenation

or f=acyl=5,6=dihydro=-4Hepyrrolo £1,2-a7] thieno [3,2-f] ~1,4=-diazepine~4-cnes
5,6

4

by reaction with methyl ketones in alkaline hydrogen peroxide solution,
We wish to report herein an interesting synthesis of 6-alkoxy-5,6-dihydro-4H-
pyrrolo Cl,2-a] thieno [3,2-f]) «1,4~dinazepine-4=ones (III) via the interaction
betwean compound (I) and some azliphatic alcohols., This eyclisation of diazepine
ring presumably involved base catalysed hydrolysis of the nitrilé to an amido
function and interaction of the solvent and the amido group with the formyl

function,

Teble., M.p. and 'H N.M.R. spectroscopic data of diezepines 1II, IV, VI and VIII

Compd, M.p. N.M.R. (DMSO-d. §/p.p.m.)
Ne (eCy Hz2 H3 HT7 HS8 H9 other protons

6,2 7,10 5,61(H6}36,2(NH)33,75(CH3},
6,2 7,11 5,60(H6)36,2(NH)34,16(CH2);1,10(CH3).
6,3 7,10 5.66(H6)'6,3(NH);4'OB;1,63(CH2);0,95(CH3).
ITIa 138 7,33 7,13 6,3 7,08 5,63(H6)46,3(NH)s4,13;3,5(CH2)1,11(CH3},
IIle 81 7,35 7,11 6,3 7,08 5,65(H6)3;6,3(NH)s;4,253,5;1,0(CH2,CH3),
IITf 116 7,33 7,16 6,2 6,2 7,10 5,63(H6)36,2(NH);5,93(CH};5,2144,63(CH2),
ive 114 7,43 7,30 7,08 6,33 7,70 3,93(CH3).

¥l 102 7,31 7,16 7,08 6,28 6,13 4,33(CH2};3,71(CH3)s4,3(CH)

VIII 232 7,41 7,28 6,55 7,35 7,75 3,5(NH),

All compounds are orystallised from ether (except IITa-b and VIII from acetone).
Satisfactory analytical and I.R. spectral data were obtained for all products,
J H6/NH=5,8 Bz.

I1Ia 158 17,33 7,15 6,
IITo 140 17,31 7,14 6,
IITe 2115 7,31 7,15 6,
6,
6,
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A typical experiment is as follows, A mixture of agueous sodium hydroxide
solution (20%, 50 ml) methanol (80 mi) and compound (I) (2 &) was heated gradual-
1y 8o that the temperature reached 50° in 2 hr, Water was added to the reaction
mixture from whieh compound (ITIIa) was precipitated (1,9 g). This reaction seema
to be quite general with all aleohols sufficiently miscible with aqueous scdium
hydroxide solution and can be applied to give numerocua diazepine derivativeas of
the type (III). On the other hand when the reaction waa carried out in immis-
eible alcohols under these conditicons, or using co-egolvents, the starting
materials were recovered unreacted, However, in all cases, the reaction afforded
the thiophene carboxylic acid (V) when it was conducted at a higher temperature
than 602, The carbamoylthiophene (II) which is a presumable intermediate product
of the pyrrolothienodiazepinea could not be isoclated, The ready oxidation of
dihydre compound {IIIa) using potassium pefmanganate in acetons at room tempe-

rature gave the expected diazepine (IV).
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Catalytic hydrogenation in ethancl of compound {(IIIa) under pressure (80 atm)
over Reney nickel in a steel bomb gave the diazepine (VI), The reduction of
(IIXa) with lithium aluminium hydride in ether afforded compound (VII} which was
identical with the asample prepared in our previocus paper 4. This reaction
confirmed the structure of compounds (III), The diazepine=4,6-dione {VIII) was
obtained by treatment of compound (IV) with hydrochloric acid in agueous methanc-
lic solution,

Further studies concerning these reactions, and biological scTeening are under

investigations,

REFERENCES

1) W. Leimgruber, A.D. Batcho and F. Schenker , J. Amer, Chem, Soc,, 1965, L7,
5793,

2) 5. Rault, M. Cugnon de Sévricourt and M., Robba, C.R. Acad, Sci, Paris, 1977,
284 gc), 533,

3) S. Rault, M. Cugnon de Sévricourt and M, Robba, C.R. Acad, Sei, Paris, 1977,

285 (g), 381,

4) S. Rault, M. Cugnon de Sévricourt and M. Robba, C.R. Acsd, Sci, Paris, 1978,
287 (c), 117.

5) S. Rault, M, Cugnon de Sévricourt, M. Robba and Nguyen-Huy Dung, Tetrahedron
Lett,, 1979, 643,

6) Nguyen-Huy Dung, 5. Rault and M, Robba, Acta Cryst,, 1979 {to be published).

Received, 10th May, 1979

—1011—




