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Abstract - Ring transformation of the 3-quinoxalinyl-l.S- 
beniodiazepine hydrochloride (2) gave novel 3-(benrimidarol-2-yl- . 
methylene)-2-axo-l,2,3,4-tetrahydroquinoxalin hydrochloride ( I t ) ,  
whose treatment with 5% NaOH afforded the free base (48). Cam- 

pounds 3a and 4a were converted into the 2,3-fused quinoxalines -. - - 
(h and 8) via the oxime (5) and ketone ( 7 1 ,  respectively. - 

In a previous paper,' we reported a ring transformation of 3-(N,N-dimethylcarbamoyl) 

furo[2,3-b]quinoxaline hydrochloride (1) - into the 3-quinoxalinyl-1,s-benradiazcpine 

hydrochloride (2) (Scheme 1). Some 1,s-benzodiazepines have been transformed into - 

beniimidazoles under acidic conditions,* and hence the 1,s-bencodiazepine ring of 

2 is expected to be converted into the benzimidazole ring. This successful ring - 



transformation would enable us to produce a new heterocyclic ring system. 'Thus, 

the ring transformation of 2 provided novel 3 - ( b e n z i m i d a z o l - 2 - y l m e t h y l e n e ) - 2 o x o -  - 
1,2,3,4-tetrahydroquinaxaline. In addition, this compound was found to be a key 

intermediate leading to novel 2,3-fused quinoxalines. This paper describes the 

conversion of the 3 - q u i n o x a l i n y l - l , 5 - b e n z a d i a z e p i n e  into the 2,3-condensed quino- 
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T a b l e  1. T a u t o m e r s  o f  3 a n d  4 a s s i g n e d  b y  
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* I n t e g r a l  r a t i o s  o f  t h e  v i n y l - m e t h y l e n e  p r o t o n  

s i g n a l s  a r e  1 : l  ( 3 )  a n d  9 : l  ( 4 )  a t  3 0  " C .  - - 



3 a  I -- 
2  10% NaOH 

xalines ($,8) 
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Refluxing of 2 (8 g) in H20 (80 ml)/AcOH (300 ml) for 2 h gave 3-(benrimidarol-2- - 
y1methylene)-2-0x0-l,Z,3,4-tetrahydroquinoxain hydrochloride (!a) (6.88 g, 94 

%).3 Treatment of 3a (5 g) with 5% NaOH afforded thc free base (!a) (4.58 g, 93 - - 
%).4 These results are shown in Scheme 2 ,  including a postulated reaction mecha- 

nism. Structural assignments of 3a and 4a were based on the analytical and spec- -. .- 
tral data. The NMR spectra of 3? and 4a in DMSO-d6 exhibited the vinyl [ 6  6.41 .- 
(?a) and 6.24 (!a) ppml and methylene [S 4.78 (3a) and 4.55 (4a) ppml proton sig- - - .- 
rials, whose values w e r e  similar to those of the other 3-heteroarylmethylene-2-0x0- 

1,2,3,4-tetrahydroquinoxalines previously synthesized by us [vinyl (6 6.42-5.87 

ppm), methylene ( 6  4.56-4.18 ppm)]. These data indicate the coexistence of two 

tautomers a and b in DMSO-d6 (Scheme 3 ,  Table I). 5-8 Moreover, the spectra of 3a . --  
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and 4a in rrifluoroacetic acid (TFA) represented the methylene proton signals at 6 - -  
5.21 and 5.12 ppm due to the tautomers 3b and 4 b ,  respectively, without the vinyl . . -. 
proton signals. 5-8 

The reaction of 3a (4 g, 12.8 mmol) with NaN02 (1.33 g, 19.2 mmol) in li20 (40 ml)/ - -  
AcOH (120 ml) resulted in hydr~xyimination~'~ to provide 3-(a-hydroxyimino-henzimi- 

d a z a l - 2 - y l m e t h y l ) - 2 - o x o - 1 , 2 - d i h y d r 0 q u i n o x l i n e  (5) (3.78 g, 91%).g Refluxing of 

5 (1 g) in POCIS (10 ml)/dioxane (10 ml) effected dehydrative cyclization to fur- 

nish 3- ( b e n z i m i d a z o l - 2 - y l ) i s 0 ~ a ~ o l o [ 4 , ~ ] q u i n x l i n  ( $ )  (0.90 g, 96%) .lo On the 

other hand, oxidation of 4 ?  (5 g) with m-chloroperbcnzoic acid (MCPBA) (2 eq.) in 

LtOH (300 ml)5a,6,7 produced 3-(benzimidarol-2-ylcarbonyl)-2-oxa1,2-dihydroquino- 

xaline (7) (2.71 g, 49%j.11 Refluxing of 7 (700 mg, 2.27 mmal) and o-phenylenedi- - - 
amine (g-PD) dihydrochloride (960 mg, 3.41 mmol) in AcOH (50 ml) followed by treat- 

ment with 10% NaOH afforded 12-(benrimidazol-2-yl)-6~-q~in~~alin0[2,33~][1,5]b~nz0- 

diazepine (8) (250 mg, 27%). 12 

REFERENCES AN11 FOOTNOTES 

1. Y. Kurasawa, J. Satah, M. Ogura, Y. Okamoto, and A. Takada, lleterocycles, 1984, 

22, 1531; Y. Kurasawa, Y. Okamoto, K. Ogura, and A. Takada, J .  Meterocyclic - - 
Chem., submitted. - 

2. H. C. Van Iler Plas, "Ring Transformations o i  Heterocycles," vol. 2, ed. by .A. 

' T  Blomquist and 11. Wasserman, Academic Press ,  i.ondon, Ycw York, 1973, pp 

285-288, and references cited thcrein. 

3. 3a: Recrystallization from EtOH/H20 gave yellow needles as monahydrate, mp 210- .- 
212 ' C .  IR "(KRr): 1680, 1630, 1610, 1565, 1555 cm-I. MS m/z: - 276 (MI). NMR 

(OMSO-d6) 6: 12.73 (br 5 ,  NH),13 12.53-12.00 (br, NR, =fi~-),'~ 11.80 ( s ,  NHI, 
13 

8.10-6.90 (m, 8H, aromatic), 6.41 (s, vinyl) ,I3 4.78 ( 5 ,  methylene) ,I3 3.00 

(br, H20). E. Calcd for C161115C1N402: C,  58.09; ll, 4.57; N, 16.94. Found: 

C, 58.29; H ,  4.54; , 16.94. 

4. 4a: Recrystallization from EtOH afforded yellow needles, mp above 330 'C. IR -. 
"(KBr): 3280, 3000, 2960, 2880, 2840, 1670, 1625, 1605, 1595, 1580, 1520 cm-l. 

MS m/&: 276 (M'). NMR (DMSO-d6) 6 :  12.30 (s, 2H, NH), 11.33 ( 5 ,  Ill, NH), 7.90 

(m, 2H, aromatic), 7.33-6.77 (m, 6H, aromatic), 6.24 ( s ,  lH, vinyl), 4.55 ( s ,  



methylene),13 3.33 (br, i120). &&. Calcd for C16H12N40: C, 69.55; H, 4.38; N, 

20.28. Found: C, 69.31; H, 4.38; N, 20.27. 

5. (a) Y. Kurasawa, Y. Moritaki, and A .  Takada, Synthesis, 1983, 328; (b) Y. 

Kurasawa, Y. Moritaki, T. Ebukuro, and A. Takada, Chem. Pharm. Bull., 1983, 

31, 38'37. - - 
6. Y. Kurasawa, K. Suzuki, S. Nakamura, K. Moriyama, and A .  Takada, Heterocycles, 

1984, 22, 695. .- 
7. Y. Kurasawa, K. Suzuki, S. Nakamura, K. Moriyama, and A. Takada, Chem. Pharm. 

Bull., in prcss. - 

8.  K. Mondelli and L. Merlini, Tetrahedron, 1966, Z Z ,  3253. 

9. 5: Recrystallization from EtOH/H 0 provided a yellow powder as manohydrate, mp . 2 

240 OC ( d e c . ) ,  I K  u(KHr): 1650, 1605, 1540, 1480, 1420 cm-'. MS f / ~ :  305 ( M ~ ) .  

NMR (DMSO-d6) 6: 12.87 (5, lH, NH), 12.23 (br 5 ,  IH, Nil), 12.87-12.23 (br, lH, 

OH), 8.00-6.90 (m, 8 H ,  aromatic), 3.33 (br, 1I2O). e. Calcd for Cl61Il3N5O3: 

C, 59.44; 11, 4.05; N, 21.66. Found: C, 59.70; H, 3.97; N, 21.62. 

10. 6 :  Recrystallization from EtOH/II 0 furnished yellow needles as halfhydrate, mp 2 

248-250 'C. I K  v(KBr): 3270, 1615, 1585, 1555, 1495, 1475, 1425 cm-l. MS m/r: 
287 (H'). NMR (DMSO-d ) 6: 12.38 (br, lH, NIII, 8.67-7.23 (m, 8H, aromatic), -6 

3.36 (br, H20). Anal. Calcd for Cl6HgN50.1/2 H20: C, 64.85; H ,  3.40; N, 23.64. 

Found: C ,  65.14; 11, 1 1  N, 23.92. 

11. Z: Recrystallization from CHC13 gave yellow needles as monohydrate, mp 175- 
- 1 177 'C. I K  v ( K B r ) :  3040, 2960, 2870, 1660, I605 cm . MS m/r: 290 (HI]. NMR 

(DMSO-d6) - 6 :  12.90 (br s ,  lH, NH), 11.87 ( s ,  IH, NII), 8.00-6.90 im, 8H, aromat- 

ic), 3.37 (br, H20). Anal. Calcd far CI6Hl2N4O3: C, 62.33; 11, 3.92; N, 18.18. 
Found: C ,  62.22; 11, 3.82; N, 17.95. 

12. 8: Kecrystalliration from EtOH provided yellow needles as EtOH-complex, mp 327- 
328 'C. IR v(KBr): 3040, 2950, 2870, 1610, 1575, 1510, 1470, 1450, 1410 cm-l. 

MS m/z: 316 ( M ' ) .  NMR (DMSO-d6) 6: 12.55 (s, 2H, NH), 8.40-7.00 (m, 12H, aro- 

matic), 4.27 ( br s ,  111, 011 of ethanol), 3.43 (q, .J=7 llz, 211, CH2 of ethanol), - 

1.04 (t, 5-7 Hz, 3H, Me of ethanol). G. Calcd for CZ4Hz0N6O: C, 70.57; H, 

4.94; N, 20.58. Found: C, 70.32; li, 4.82; N, 20.49. 

13. Because of the tautomerism, the integral curvcs of the NH, vinyl, a n d  methylcnc 

proton signals are unsatisfactorily observed. 

Received, 17th October, 1984 


