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AlMract-A method, based on the reaction of l-(2-aminoaryl)-2.iminoim~dazolidines 8 with phosgen, t,l’- 
~~nyldiimid~ole and thiophosgene, carbon disultide and l.l’-thioc~~ny~diimida~ole, respectively, has been 
devised for the synthesis of the title compounds. The compounds 8 are rearranged at elevated temperatures into the 
isomeric 2-amino-l-(2-amino-ethyl) benzimidazoles 11. 

The chemistry of the 1,3,5-benzotrj~epine system has not 
been explored fuIly’.3 and the assignment of this structure 
to a series of compounds”.’ appears to be wrong or should. 
at least, be accepted with caution. This is probably partly 
the consequence of the expected easy ring contraction of 
the l,3,5-~nzot~~epines to the isomeric benzimid~oles 
(Scheme f, Z = NH), and partly due to the fact that the 
most obvious syntheses of ~,3,~-benzotri~epines (see e.g. 
Scheme 2) may, as an alternative, fead directly to 
benzimidazoles (cf Ref. 6). Thermal ring contractions of 
the type mentioned have been observed in the related 1 H- 
1,5-ben~~azepin-2(3H)-one series’” (Scheme 1, 2 = 
CHJ. 

bon disulfide, l,l’-carbonyl- and I,l~-thio~~bonyldi~mida- 
zole. respectively (Scheme 3). 

The starting compounds 1, most of which were either 
commercj~ly available (Z = H, 4X1, S-Cl, 4-MeO) or have 
been obtained as described in literature (Z = 4-COOH~‘” 
4-C00~~“), were transformed into the N-~2-nitroaryl)- 
ethylened~amines 5 by three different methods, depending 
on the nature of the substituent R. Compounds 5 (R = Hf 
were obtained by allowing to react the appropriate 
compounds 1 with excess ethylenediamine. The carboxyl 
group of 5 fR = H, Z= 4-COOH) was subsequently 
modified by known methods. For the synthesis of 
compounds 5 (R = n-Bu) a three step sequence I--, 2 + 3 -, 

Scheme 1. 
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R = alkyl, NH* etc. 
Scheme 2. 

In order to restrict the number of those conformers of 
the starting compounds of the ~aminophenylguani~ne 
type (R = NH, etc. Scheme 2) which are unfavourable for 
the formation of the 1,3,~-benzot~a~~pine system and, at 
the same time, to minimize the danger of subsequent ring 
contraction of the desired products,* I-(Zaminophenyl)- 
Xminoimidazolidines 8 were selected as the target 
compounds, and a genera1 method for the synthesis 
of 2,3-dihydro-1H-imidazo[1,2-u1[1,3,51benzotri~epin~ 
2(3N)-ones 9 and -thiones 10 has been developed by 
reacting compounds 8 with phosgene, thiophosgene, car- 

tThe preliminary communization’ is considered as Part I of the 
series. 

SCornpound 9 [Z = H, R = n-K%) proved, according to DT.4, to 
be stable at ieast up to 2W, in agreement with expectation. 

5 (R = n-B@ was adopted, the first two steps being well 
documented in literature.lb” A limited number of the type 
2 compounds has been obtained by methods which were 
different from those described in literature, see Experi- 
mental. When, in the last step of the above sequence, the 
butylamine was replaced by pyrrolidine. piperidine or 
dibutylamine, the corresponding compounds 4 and their 
piperidino and dibutylamino analogues were obtained, 
respectively. 

The compounds 5 (R = H, n-B@ were allowed to react 
with a slight excess of BrCN in boiling ethanol to yield the 
hydrobromides of the corresponding Z-imino-N-(2- 
nitroa~l~imidazolidines 7 (see Table 1). When the 
reactions were performed in the presence of Na2C03, the 
~-cyan~mine type intermediates d (R = H. n-B@ could 
be isolated. ~Iternat~vely, 6 fR = n-Bu, Z = 4-U) was 
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Table 4. 2,3-Dihydro-I H-imidazo[ 1,2-a ][1,3,5]benzotriazepin-5(6H)-thiones 10 

M.P. 
Yield” (Recryst. Formula Calc./found 

i! R % from) (Mol. WI) C% H% N% S% UV (EtOH) 

H 

H 

&Cl 

8-Cl 

9x1 

t-Me0 

8-MeOOC- 

8(n-BuNHCO)_ 

8-(n-BuNHCO~ 

H A: 82 264-5” (dec.) C,,,H,,N.S 5504 4.62 14.70 
B:46 (DMF) (218.3) 55.12 4.62 14.24 

n-Bu A: 9.5 187-8” (dec.) C,,H,&S 61.28 6.61 20.42 II.69 
(MeOH) (274.4) 61.55 6.82 20.20 12.31 

H A: 60 25?-8’(dec.) C,,H&)N,S 47.52 3.59 22.17 12.69 
(DMSO) (252.7) 47.68 3.82 21.82 1240 

n-Bu A:90 214-6” C,,H&IN.S b 18.14 10.38 
B: 16 (acetone) (308.8) 18.47 IO.56 
C: 82 

n-Bu A:64 217-8” 
B:20 (acetone) 
c:70 

H A: 95 260-l” (dec.) 
(DMSO) 

H A: 89 >300” (dec.) 
(aq. DMF) 

H A: 73 248-9” 
(DMF) 

n-Bu A:92 207-8” 
B:20 (EtOH) 

C,,H,CIN,S 
(3088) 

C,,HnN.OS 
(248.3) 

CuHnNaOzS 
(276.3) 

C,,H,,N~OS 
(317.4) 

CwHnNsOS 
(373‘5) 

‘ 18.14 IO.38 
18.73 IO.28 

53.21 4.87 22.56 12.92 
53,27 5.01 2264 l2,87 

20.28 1160 
20.49 I I *59 

56.76 6,03 to.10 
57.13 6.12 10.03 
61.09 7.29 8.58 
61.05 7.38 8.65 

204 (4.38); 264 (440); 
312(4.22);-360(-3.2),sh 
<200(-4.6); 270 (4.50); 
312(4*34); -375 (-3-J), sh 
272 (444); 324 (4.26); 
-380(-3.0f,shd 
<200(-46); 275 (450); 
315 (4.30); -370(-3.2). sh 

212 (4.28); 275 (446); 
314(4.32);-365(-3.3),sh 

276 (446); 313 (4.36); 
-3.7 (-3.1). shd 

263 (4.52); 284 (4.55); 
312 (4.121,sh“ 
220 (4.33); 279 (463); 
336(4*30); -389(-3.2) sh 

“Ring closure A with CSZ, B with CSCI,, C with l.t’-thi~~bonyldiimidazole; hCl, talc.: 1148, Found: 12.02%; ‘Cl, c&c.: 11.48, 
Found: 11.56%; ‘Solvent DMSO. 

Acknowledgements-The authors are indebted to EGyT Phar- ‘M. Israel, L. C. Jones and E. J. Modest, Tetrahedron Lefters 
maceuticals (Budapest) for financial assistance, to Drs..L. Lang, 
P. Kotonits and staffs for the UV and IR spectra. and to Mrs. 1. 
Balogh-Batta and staff for the microanalyses. 

REFERENCES 
‘G. Doleschah, Gy. Hornyak, B. Agai, Gy. Simig, J. Fetter and K. 
Lempert, Tetrahedron Letters 5069 (1973). 

‘F. E. King, R. M. Acheson and P. C. Spensley, J. Cbem. Sot. 
1366 f 1948). 

‘R. M. Acheson and N. F. Taylor. Ibid. 4727 (1956). 
‘T. N. Ghosh and P. Ch. Guha, J. Indian Cbem. Sot. 6,181(1929): 
Cbem. Absfr. 24, 617 (1930). 

‘H. Hagemann, Ger. Oflen. 2,036,172 (27 Jan. 1972); C/tern. Abstr. 
76, 99722 (1972). 

‘P. Lugosi, B. Agai and Gy. Horny& Periodica Polytechn. 
Budapest. Ser. Chem. Engng. 19, 307 (1975). 

4811 (1968). 
‘M. Israel, L.C. Jones and M. M. JouillC, 1. Heterocyclic Chem. 8, 
lOI5 (1971) and earlier references cited therein. 

9H. King and W. 0. Murck, .I. Chem. Sor: 127, 2646 (1925). 
‘OP. Clarke and A. Moorhouse, Ibid 4763 (1%3). 
“G. R. Ramage and G. Trappe, Ibid. 4406 (1952). 
12P. Karrer, E. Schlitter, K. Pfahler and F. Benz, He/u. Chim. Act4 

17, 1516 (1934). 
“P. Karrer and R. Naef. Ibid. 19, 1029 (1936). 
“Ch. Kremer, 1. Amer. Cfrem. Sot. 59, 1681 (1937). 
“Ch. Kremer and A. Bendich, ibid. 61. 2658 (39393. 
“‘J. P. Foumeau and Y. Lestrange, Buil. Sot. Ckim. Fr. 827 

(1947). 
“L. Lang (editor), Absorption Spectra in the UV wtd Visib/e 

Region, Vols. l-20. Publishing House of the Hungarian 
Academy of Sciences (1959-75). 


