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A Novel Di-hetero Azulene : 4H-Thieno [3,4-d]-azepine 

By C. HOOGZAND,*t J. NIELSEN, and E. H. BRAYE 

( Union Carbide Euroeean Research Associates, B-1180 Brussels, Belgium) 

Summary Derivatives of the novel heterocycle 4H-thieno- 
[3,4-d]azepine have been prepared by cyclisation of 
3,4-bis(cyanomethyl) thiophens ; their spectral data are 
discussed. 

MOST condensed bicyclic heterocycles of formula (11) in 
which the heteroatoms are 0, S, or N are unknown. We 
report on the synthesis of derivatives of the novel system 
4H-thieno [3,4-d]azepine ( I Ia -c ,  1 I Ia -c)  , which have 
been obtained by an acid cyclisation of 3,4-bis(cyano- 
methyl) thiophens ( Ia -c)  . Compound (Ia) was preparedl 
by a standard method, and compound (Ib) was made from 
2,5-dichloro-3,4-bis(chloromethyl)thiophen2 and KCN in 
Me,SO-H,O below 30" (3 h), brownish crystals m.p. 
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144-146" (benzene-ether), 61%. Compound (Ic) was 
synthesised from 3,4-dimethylthi~phen~ (IV) . Dilithiation 
of (IV) with a 2.6-fold excess of butyl-lithium in hexane- 
EhO a t  reflux (20 h) gave (V), which upon reaction with 

ClSiMe, (addition at 0", 9 h reflux) gave (VI), 78%, b.p.138- 
142"/14mmHg, m.p. ca. 21". Reaction of (VI) with 
N-bromosuccinimide and dibenzoyl peroxide in CCl, 
(45 min. reflux) yielded (VII) (oil). Without purification, 
(VII) was transformed with NaCN in 50% aqueous EtOH 
(1 h, reflux) into (Ic), m.p. 141-143", 56% yield from (VI). 

When (Ia) was stirred with HBr-HOAc, 30 w/w %, at  
room temperature (3 h) according to a literature procedure,* 
the HBr salt of (IIa) precipitated, 91%, m.p. 245-260' 
(methanol); i.r. (KBr): bands at  3048 (very broad) and 
1675 (v.s.), 1637 (sh), and 1605 cm-l (sh); u.v.: Amax 
(MeOH) 218 nm log E 4-23), 244 (sh., 3-93), and 288 (3.81). 
The free base (IIa) was obtained by stirring the salt at  
room temperature (2 h) with 12% aqueous NaHCO,, 91%, 
m.p. 190-195" dec. (dimethoxyethane) ; i.r. (KBr) : sharp 
bands at  3460 and 3289 (free NH), 3086 (associated NH; 
disappears in solution), and a strong doublet a t  1642 and 
1587 cm-l. The differences observed in the i.r. spectrum 
of (IIa) and its HBr salt in the 3300 and 1600 cm-l region 
are comparable with those of 2-aminopyridine and its HC1 
salt,6 in agreement with a cyclic amidine structure. The 
U.V. spectrumshowsh,,, (MeOH) 217nm (log E 4.36) and 310 
(3.98) ; n.m.r. [60 MHz, (CD,),CO] : r 7.72 and 7.65 (s, 3H, 
s, 3H, 1- and 3-CH3), 6-60 (s, 2H, 4-CH2), 3.2 (s, broad, 2H, 
5-NH2), and 3.74 (s, lH, 8-H). The fact that one single 
peak is observed for the two amine protons at  r 3.2 indi- 
cates that the amidine (IIa) is best represented by its amino- 
tautomer as shown in the formula. 

Similarly the HBr salts and their corresponding free 
bases (IIb) and (IIc) were obtained: (IIb, HBr), dec. 250' 
(methanol), 88%; (IIb), m.p. 202-205" dec., 92%. During 
the acid cyclisation of (Ic) the Me,Si groups were cleaved 
in the acid mediums and the 1,3-unsubstituted (IIc) was 
obtained as its HBr salt: m.p. 230-245" dec. (methanol- 
benzene), 79% ; (IIc), m.p. 182-185", 97%. 

Debromination of (IIa) with Zn powder in acetic acid at  
room temperature (20h, stirring) gave the HBr salt of 
(IIIa) : m.p. 275-285' dec. (ethanol-acetone), 80%. The 
latter gave with a calculated amount of .Q~-aq.NaoH in 
methanol (IIIa) : 97%, m.p. 150-155" dec. ; n.m.r. [GO MHz, 
(CD,),SO]: r 7.71 and 7-79 (s, 3H, s, 3H, 1- and 3-CH3), 6.88 
(s, 2H, 4-CH2) 3.5 (s, broad, 2H, 5-NH2), 3.56 (d, lH, 7-H), 

7 Correspondence address: B-1190 Brussels, 28 Avenue Stuart Merrill, Belgium. 

$ All compounds gave satisfactory elemental analyses. 
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and 4.29 (d, lH, 8-H), Js,, 8.5 Hz. The corresponding 
debrominated products (IIIb) and (IIIc) and their HBr 
salts were also prepared: (IIIb, HBr), dec. 255-260' are predominantly in the amino-form. 
(dimethylformamide), 80% ; (IIIb), m.p. 130-133" (ace- 
tone), 47% ; (IIIc, HBr), m.p. 205-215", 73% ; (IIIc), dec. 
187-190", 67%. The spectral data of (IIb,c) and (1IIa-c) 
show the same characteristics as those of (IIa), whereas 

their HBr salts resemble in this respect the HBr salt of (IIa). 
Consequently, we conclude that all amidines discussed here 

We thank Mr. R. Mer6nyi for his interpretations of the 
n.m.r. spectra. 
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