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ORGmIC PREPARATIONS AND PROCEDURES INT, 6 (  4), 197-201 (1974) 

1,5-BENZODIAZEPIN-2(1H)-ONES 

R .  T. B l i c k e n ~ t a f f ~  and N. Wells 

Veterans Admin i s t ra t i on  Hospi ta l  and 
Department o f  Biochemistry 

Indiana U n i v e r s i t y  School o f  Medicine 
indianapol i s ,  Indiana 46202 

Aromatic 1.2-diamines condense w i t h  B-keto esters  i n  xylene t o  g i ve  

1,4-diazepinones (I) and/or the isomeric irnidazolidinones We 

now repor t  t he  synthesis and cha rac te r i za t i on  o f  f i v e  new 1,kd iazepines 

(equations 1 and 2). 

Compound I i l a  was i so la ted  i n  75% y i e l d  d i r e c t l y  upon coo l i ng  the 

reac t i on  m ix tu re  o f  8-amino-l,2,3,4-tetrahydroquinol ine6 and 2-carbalkoxy- 

cyclopentanone a f t e r  2 hrs .  o f  r e f l u x  i n  xylene. 

-1 carbonyl absorpt ion of I l l a  a t  1632 cm 

The p o s i t i o n  o f  the  

r u l e d  ou t  IV as an a l t e r n a t i v e  

I 
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K. T. BLICICENSTAFF AND N. WELLS 

s t r u c t u r e  a s  imidazol idinones 

ten t  w i t h  the values (1623-1661 cm-') reported f o r  I .' '4  

the nmr spectrum o f  I l l a  e x h i b i t s  an amide peak a t  6 7.30 and no v i n y l i c  

protons. 

f a c t  t h a t  the hydrogenation product o f  I l l a  (VI )  could no t  be acety la ted 

by a c e t i c  anhydride a t  room temperature; the hydrogenation product o f  V 

would i n  contrast  be expected t o  be r e a d i l y  acety la ted under these condi- 

t i ons .  

exh ib i t ed  an amide resonance a t  6 8.03, whereas an amine NH resonance 

a t  1701-1718 cm-l, bu t  was consis- 

Furthermore, 

The isomeric diazepine s t r u c t u r e  V was rendered u n l i k e l y  by the 

This view was f u r t h e r  supported by the nmr spectrum o f  V I ,  which 

might have been expected f u r t h e r  u p f i e l d  (6 5 t o  3) . '  

Condensation of 2-phenylenediamine w i t h  B-ketoesters gave the ex- 

pected diazepines V I I  i n  reasonable y i e l d s ;  V I l a  had been repor ted ear- 

l i e r  w i t h  the same mp. (uncorrected) and a s l i g h t l y  d i f f e r e n t  i n f ra red  

spectrum (CH2Cl2 s o l u t i o n  vs. nu jo l  m u l l ) .  An nmr spectrum o f  V I  l a  was 

consis tent  w i t h  the tautomeric s t ruc tu re  V I I I  i n  so lu t i on ,  a phenomenon 

prev ious ly  observed i n  t h i s  c lass o f  compounds. 

l 

2 

R G C ( 1 2 R ' '  0 a:xK' my%" N- 

H 
a) R = R '  = (CH2)3 

b) R = I-adamantyl, R '  = H V I  I V I I I  

EXPERIMENTAL 

Me l t i ng  points  were taken on a Unimelt apparatus and a re  corrected. 

f ra red  spectra were taken as n u j o l  mul ls  on a Perkin-Elmer 247 spectro- 

photometer. 

t e r .  Proton magnetic resonance spectra were obtained i n  deuterochloroform 

i n  p a r t  on a Varian A60-A and i n  p a r t  on a Varian T-60 spectrometer, w i t h  

In- 

U l t r a v i o l e t  spectra were taken on a Cary 15 spectrophotorne- 
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1,5-BENZODIAZEPIN-2 (1H) -ONES 

tetramethylsilane as internal standard. Microanalyses were performed by 

Ga I bra i th Laboratories , Knwvi 1 1 e, Tenn . 
3,4,8,9-Tetrahydro-5H ,7H-cyclopenta[c]pyr ido[ 1,2,3-ef] -1,5-benzodiazepi n- 

2(1H)-one ( I  I la) .-A solution of 8-amino-l,2,3,4-tetrahydroquinol ine 

(255 mg., 1.72 d) and 2-oxocyc1opentanecarboxy1 ic ester 

d) in 10 ml. of xylene was heated at reflux 2 hrs. 

frigeration of the clear solution, the crystals which had precipitated 

were collected and washed with xylene-petroleum ether (1:l) to yield 310 

mg. (75%) of Illa, mp. 214-216'. 

2a ,3,4,5a .8,9-Hexahydro-5H ,7H-cyclopenta[c]pyr ido[ 1,2,3-ef] -1,5-benrod i - 
azepin-2(1H)-one ( V I )  .-A solution of. 500 mg. of I I l a  in 100 ml. of 95% 

EtOH was shaken in a Parr hydrogenator with 100 mg. of 10% Pd on CaCO3 at 

50 psi for 2 hrs. The crude solid was recrystallized from acetone to give 

336 mg. of V I ,  mp. 216-218'. The analytical sample, mp. 217-218', when 

mixed with Illa melted at 85-87'; nmr 6 8.03 (5)  IH, 6.93 (m) 3H, 3.8 (m) 

IH, 3.16 (m) lH, 2.83 (m) 3H, 2.44 (m) IH, 1.3-2.3 (m) 8H; ir 3175 (NH), 

I655 (C=O), 1580, 1200, 819, 776, 741 ern-'. 

8 (255 mg., 1.72 

After overnight re- 

TABLE I .  SPECTRAL DATA OF 1,5-BENZODlAZEPIN-2(lH)-ONES 

I I la 

IIIb 

I I Ic 

VI la 

V I  Ib 

nm (E) Compd. max XMeOH -1  ir, u n  nmr, 6 

3180 (NH), 1632 (C=O), 7.30 (5) lH, 6.83 (m) 3H, 
1580, 1248, 1152, 720 3.5 (m) 2H, 2.67 (t) 6H, 

3200, 3120, 3080, 3050 
(NH) , 1664 (COO),  1584, 
1285, 1262, 1242, 1144, 
844, 740 
3290 (w, NH), 1668 (C-O), 7.2-7.4 (m, arom.) 4H, 
1626, 1274, 741 3.8 (m, vinylic) 3H, 2.0 

3180 (NH), ,1660 (C=O), 
1640, 770 
3200-3000 (NH) , 1620 
(C-0) , 1032, 760 

1.8-2.0 (m) 4H 

(m, methylene) 4H 
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K. T. BLICICENSTAFF AND N. WELLS 

TABLE I I. PREPARATION OF 1 ,5-BENZODiAZEPIN-2(1H)-ONESa'b 

Compd. mp. Y ie ld  Ref lux Elemental Analyses 

("c) (%) t ime c H N 
(hrs) (found) 

I l l a  214-216 75 2 74.97 6.71 11.66 
(75.26) (6.69) ( 1  1.67) 

I l l b  216-218' 24 3 75.56 7.13 11.02 
(75.66) (7.22) (10.90) 

IIIc 163-16he 52d 1 79.00 7.84 8.38 
(78.81 ( (7.82) (8.35) 

V I l a f  189-190' 44 1 71.97 6.04 13.99 
(72.09) (6.11) (13.91) 

V I Ib  251-252h 54' 1 77.51 7.53 9.52 
(77.64) (7.62) ((9.40) 

a) The condensations were c a r r i e d  ou t  by heat ing a t  r e f l u x  

so lu t i ons  of 4 rd4 each o f  the diamine and the 6-keto e s t -  

e r  i n  20 m l .  o f  xylene f o r  the t ime ind icated.  b) I l l a  

c r y s t a l l i z e d  upon coo l i ng  overn ight  wh i l e  crude V I I b  was 

p r e c i p i t a t e d  upon d i l u t i o n  w i t h  petroleum ether .  

o ther  products were i so la ted  by chromatography on 48 g. o f  

A1203 and e l u t i o n  by the so lvents  ind icated.  

duct e lu ted  from column by benzene and by anh. e ther .  

Recrystal 1 ized from acetone-water. 

182-183' ( 1  it' 182-184"). 

duct representing 9% was obtained. 

acetone. 

A l l  

c) Crude pro- 

e) 
f )  Our uncorrected mp. 

h) Rec rys ta l l  i r e d  from 

g) A second crop o f  crude pro-  
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