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5- (2-Diethylaminoethyl) dibenzo [ a,d] cycloheptadiene-5-car- 
boxamide.-A mixture of the carbonitrile (no. 1A) (15.0 g., 
0.04'' mole) and sulfuric acid (30 ml.) was heat,ed on the 
steam bath with stirring for 3 hr. It was cooled, poured into ice 
and water, and the mixture made alkaline with sodium hydroxide. 
The product was collected in chloroform and the organic layer was 
dried and evaporated. The residue was converte.l. to the c.xalnte 
salt which was recryst,allized from ethanol-ether, m.p. 161-162" 
dec. (12.2 g., 69%; yield) (see Table 11, no. 9). 

5- (2-Morpholinoethyl)dibenzo[ a,d] cycloheptadiene-5-pyrroli- 
dide (VII).-A solution of the pgrrolidide (8.3 g., 0.028 mole) 
in dry toluene (50 nil.) was added to  sodium hydride (53.87, dis- 
persion; 1.45 g., 0.032 mole) suspended in toluene (50 ml.). 
The mixture was stirred and heated under reflux for 4 hr., during 
which time a precipitate formed and an orange color developed. 
9 solution of 2-chloroethylmorpholine (6.T g., 0.045 mole) in 
toluene (50 nil.) was added dropwise and heating wns continued 
for an additional 1 Iir. The mixture was filtered while hot and the 
solution was extracted with dilute hydrochloric acid. The 
aqueous layer was estracted with ether, niade alkaline and the 
oil was taken up in benzene. Evaporation of the solvent left the 

product as a solid; needles from petroleum ether (h.p. 80- 
100") or ethyl acetate-hexane, m.p. 148-149" (4.4 g., 385; yield) 
(see Table 11, no. llii). 

Removal of the Cyano Group.-A suspension of sodium amide 
(2.3 g., 0.06 mole) in xylene (100 nil.) was treated with the free 
base V (5.1 g., 0.015 mole) and the mixture was stirred and heated 
under reflux for 16 hr. It was cooled, treated with water, and 
the organic layer was extracted with dilute hydrochloric acid. 
The acidic layer was made alkaline and the product was col- 
lected in benzene. Evaporation of the solvent gave i.1 g. (87:; 
yield) of IX;  the hydrochloride, n1.p. 185-187", was identical 
k i th  an authentic sample.? 
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As part of a search for compounds possessing antidepressant properties, some dialk? laniinoitlkyl derivatives 
of 5,6,11,12-tetrahydrodibenz [b,f] azocine, 5-amino-lO,ll-dihydro-5H-dibenzn [a,d]cyclolieptene arid 10,l l-di- 
hydro-5H-dibenzo [b,e] [ 1,4] diazepine have been synthesized. A summary of the pharmacological results is 
given. In  various tests for autonomic activity and for antagonism of reserpine effects the N-(3-dinieth~lamino- 
propyl) derivatives of the first tn-o ring systems possessed negligible activity, whereas 5-(3-dimethylaminopro- 
pg1)-10,11-dihydrodibenzo[b,e] [ 1,4]diazepine showed activity comparable to that of imipramine. 

In 1937 it was shown1 in the Swiss cliiiics that 5-(3-  
diiiiethylaminopropy1)-lO,ll-dihydrodibenz [b,f lazepine 
(imipramine) (I) was a useful drug in the treatment of 
depressive syndromes, and it has since achieved an 
established position in therapy. It was synthesized2 
initially as an antihistamine, and was tested for tran- 
quillizing properties in view of its close chemical simi- 
larity to the phenothiazines. The structural reseni- 
blance between imipramine and 10-(3-dimethylaniino- 
propyl)-phenothiazine (promazine) (11), contrasted 
with their remarkable pharmacological aiid clinical 
differences, stimulated speculation on the changes in 
activity that might be encountered by further changes 
i n  the ring system. Hafliger has pointed out3 that both 
iiiolecules have similar volume and shape, but that 

whereas promazine is a symmetrical molecule, the ring 
structure of imipramine is asymmetrical, the two aro- 
matic rings being markedly twisted relative to each 
other. Moreover, with promazine the sulfur atom en- 
ables the conjugation of the benzene rings to extend over 

(1) L. Kuhn, Schue i z .  .\led. Wochschr . .  87, 113: (1937). 
(2) \V. Sctiintller and F. Hafliger, Helu. Chim. Acta. 31 ,  472 (1954). 
0) F. HBHiger, Can. P s y c h .  Assoc. J . ,  4, S69 (1959). 

this bridg?, whereas the two-carbon bridge of imipra- 
iiiiiie acts as a barrier to conjugation. 

With physicochemical points such as these in  mind, 
aiid with the aim of discovering agents which show 
modified pharmacological propert'ies compared to inii 
pramine, we have synthesized various derivatives of 
5,6,11,12-tetrahydrodibenz [b,f]azocine (V), &amino- 
10,ll.dihydro-SH-dibenzo [a,d]cycloheptene (XI), and 
10,l l--dihydro-5H-dibenzo [b,c [ 1,4]diazepine (XXI). 
Recently, other groups of workers witli presumably the 
same approach in mind, have described several similar 
tricyclic systems carrying dialkylaiiiiiioalkyl side chains, 
which are variations of the imipramine and promazine 
structures. Examples of such compounds are the drug 
5- (3-dimethylaiiiiiiopropylideiie)-lO, 1 l-dihydrodibenzo- 
[a,d]cycloheptene (amitriptyline),4 and S-(w-dialkyl- 
aminoalkyl) derivatives of 5,G dihydro- 1 1H-dibenz- 
[b,e]azepine,j 5,10,11,12 -tetrahydrodibenz [b,g]a~ocine,~ 
0,ll-dihydrodibenzo [b,e ] [ l,4]thiazepine17 and 10,ll- 
dihydrodibeiizo [b,f] [1,4]thia~epine.~ 

(4) Rf.  Protiva, 1'. HnPvsowi-Seidlor6. Z .  .J. Vejdglek, I. Jirkovskj.. Z. 
votava. and J.  NetyBorA, J .  .Wed. Pharm. Chem., 4, 411 (1961); F. J. 
Villani, C .  A .  Ellis, C. Teichman, and C .  Bisos, i h t d . ,  5, 373 (1962): S.  0. 

Davis. G. S. hlyers, J. G. Garin,  R. Thomas, and R. Barber, 
J .  Org. Chem.,  27, 230 (1962). 
(.i) R l .  Protiva and RI .  BoroviEka, Czech. Patent 866-10 (September 15, 

1958). Chem. B h s t r . ,  64, 2382 (1960); H. Martin and E. Habiciit, U. S. 
Patent 2,861,987 (November 26. 1958), Chem. Ahstr., 63, 7217 (1959): S. 0. 
Winthrop, 32. A. Davis, F. Herr, .J. Stewart, and R.  Gaudry, J .  M e d .  PAarm. 
Chem.,  6, 1199 (1962). 

(6 )  Rhone-Poulenc Soc.. S.  .'ifr. Patent T61/526 (July 5 ,  1960). 
(7)  RhonP-Poulenc Soc.. 8. Air. Patent T62/2038 (May 15, 1961). 
(8) R.  Jagues, A. Rossi. E. Urech, €1. J. Bein, and K. Hoffmann, H ~ P .  

Chim. Acta, 42, 1265 (1959). 



To obtaiii the dibenzazociiio i Y) , 10,11-diIiydi~o-,jII- 
dibeiizo [a,d]cyclohepteii-3-oiir was m i \  ertred to tlw 
oxiiiie (111), which on Beckmauii rearraiigenieiit gal-(. 
the lactani (Is’). Subsequeiit reduction with lithiuii~ 
aluniiiiuin hydride afforded the dihciizazociiic (VI 111 

607; over-all yield for the t h r w  qteps. =\lkylations of 
both the lactani (IV) aiid the aiiiiiie (V) to give coin- 
pound5 of the types (12) a d  (\?I[) WIY’ pc~for~ilcd 
with the appropriate dialkylariiiiioalkyl halide ii i toluciic~ 
or btwzciie at reflux temperatiit (> iii the pre\riity of 
sodaiiiide. 

iiig iiioiioalkylariiiiio- 
alkyl side chains, of interest in vie\\- of tlie claiiiicd 
valueY of .5-(3-moiioiiietliyla1iii1i~~propyl)-~0,1 l-dihydro- 
dibeiiz [b,f]azepiiie as an ailtidepressant, a differelit 
reactioii seyueiice wat used. 'lie dibeiizazociiie (V) 
i i i  tetrahydrofuraii n-as treated with ~-cliloropropiony1 
cliloridc or cliloroacetyl chloridr, aiid tlic correspoiidiiig 
cliloi~oaniide (13 11) nab aliiioit cluaiititatirely foniied. 
Treatiiieiit of these chloro compounds IT itli iiiethyl- 
aiiiiiic in either tetrahydrofurall or beimnr gave tho 
aniiiioaiiiides (IX) which \wrc reduced to  tlic desired 
diariiiiic3- (X) with lithiuin alumiiiuin Iiydridc. 
Ai furtlicr seriw of coiiipouiids 111 which both iiitrogc.ii 

atonih are incorporated iii  tlic. sido cliaiii 1c.a. dwivrd 
from .i-aniiiio-lO,l 1-dihydro-5H-di tx.iizo [a,d ]c.yc.loliep- 
t t w  (SI) .  IVe have iioted that i i i  t h  rcdiictioii of 
ail oxiiiic to ail aiiiiiie the use of sodiuiii aiid etliaiiol i h  

oftcii superior to that of lithiuiii alumiiiuni hydride, 
aiid this was the case with tlie oxime (IIIj, when sodium 
aiid ethanol reduction proceeded i i i  (i.iC-i yield. The 
pui’c ariiiiir mas iiot isolated froni a variety of cxperi- 
iii(3nts risiiig lithium aluiiiiiiuni hydride. The method 
described above for thc elaboiatioii of the iiioiioalkyl- 
aniiiioalkyl side chaiii \vas cmployed again, both for this 
purpose and also for the dialkylainiiioalkyl sprie- 

I*’or the preparation of coiiipoiiiid~ of tlic. dibeiizodi- 
azcpiiie typr (XVIII), th r  imiiiolactani (XII) was syir- 
tlieqizd by a niodificatioii of tlie Iiteratiir(1 iiictliod.’” 
o-Bromonitrobeiiz~~i~e and aiitlraiiilic acid iii amyl 
:tlcoliol reacted uiider Vllnianii coiiditioiis to  give 
S-(o-iiitroplieiiyl)aiithraiiilic. acid, n-liicli \\ab reduced 
-iiioothly with stannous chloride to 1 -(o-aiiiiiioplieiiyl)- 
aiithraiiilic acid. The lattri. cyclized 011 heating iii 

.;yIciio to give t h  iriiiiiolactaiii ( X I )  iii 83% over-all 
vield froni o-hronioiiitrobeiizeii~~. Subsequeiit acyla- 
k o i i  with chloroacetyl chloride aiid 3-chloropropionyl 
chloride gave tlie chloro conipouiids (2311). 

‘l’liiz structural assigiinient, rather than tlie altmia- 
tivc. iSIT’), w a p  made 011 tlie hasis of the infrared ab- 
yorptioii of tlic compounds at 1680 aiid 1660 ciii.-’. 

In t l i ~  cabe of roiiipouiids po 
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Compound 

Diphenylamine 
R = H  

= (CHz),N(CHa),C 
= COCHzN(CH3), 

a N 
R 

X-Benz y l an ihe  
R = H  

= (CHzhN(CH3)z 
R = COCHzNHCH3 

Benzanilide 

q-p = (CHz)aN(CH3)? 

0- Aminodiphenylamine 

R = H  

R 

It = He 
= (CH2),N(CH3)ze &B N = CO(CHz)z?i(CH3)2e 

R 

TABLE I 
ULTRAVlOLET SPECTRA' 

Ref. 

13 
13 
3 
2 

v 
VI1 
IX 

IV 
VI 

14 
XXI 

XVIIIa 
XVIIIa 

XI1 
X I X  
XVI 

xmaa in mlrb (molec. extinc. coeff.) 

288 (21,000) 
290 (20,500) 
250 (8,100), 275* (6,300) 
222 (10,100), 233* (8,000), 270* (800) 

248 (13,000), 294 (2,200) 
244 (8,600), 289 (2,100) 
260 (5,300) 
260* (800) 

269 (11,000) 
270* (1,400) 
270* (1,000) 

223 (30,200), 255* ( l i , O O O ) ,  290* (5,400) 
222 (28,700), 245* (18,200), 282' (4,500) 
222 (26,500),f 270* (6,600) 

a Unless otherwise mentioned, spectra measured in methanol or 9570 ethanol on a Unicam SP500 or Perkin Elmer 137 UV instru- 
ment. * * Indicates a shoulder. In  water. In  0.01 S HCl/MeOH. e Spectrum unchanged in 0.01 S HCl/MeOH. Not a 
maximum. 

acidic and neutral solution, in contrast to the spectrum 
of the fully reduced compound (XVIIIa) which shows a 
distinct change in acidic conditions due to protonation 
of the cyclic secondary amine (see Table I). Yon- 
aqueous titration measurements of basicity also support 
these structural assignments. 

It is interesting to consider niolecular models of the 
various ring systems in relation to their ultraviolet 
spectra (see Table I). It has already been ~ b s e r v e d ' ~  
that the spectrum of 10,11-dihydro-5H-dibenz [b,f 1- 
azepine is very similar to that of diphenylamine, the 
restricting effect of the ethylene bridge apparently hav- 
ing little effect on the conjugation which exists in di- 
phenylamine. Inspection of a model of the dibenz- 
azocine (V) shows that the nitrogen is still in a configura- 
tion which allows considerable resonance with the ad- 
jacent benzene ring, and thus the spectrum resembles 
that of N-benzylaniline. I n  contrast, a model of diben- 
zazocinone (IV) reveals that, in the configuration most 
probable for steric reasons, the carbonyl bond is nearly 
perpendicular to its adjacent ring, and accordingly 
the conjugation shown by the spectrum of benzanilide 
is to a large extent lost. The spectrum of the dibenzo- 
diazepine (XXI) is again somewhat similar to diphenyl- 
amine, and a comparison with that of o-aminodiphenyl- 
amine,'* indicates that in this case the restricting effect 
of the -CH&H- bridge actually allows better conjuga- 
tion than in the unbridged analog. 

Hafliger has shown3 that alkylation of 10,l l-dihydro- 
5H-dibenz [b,f]azepine to give imipramine has a hyp- 
sochromic effect and also reduces the intensity of the 
absorption. A parallel effect occurs in alkylation of 
those ring systems, dibenzazocine (V) and dibenzo- 

(13) H. J. Teuber and W. Schmidtke, Chem. Ber., 93, 1257 (1960). 
(14) P. Grammatioakis, Bull. SOC. Chim. France, 101 (1954). 

diazepine (XXI),  which still show considerable res- 
onance, whereas alkylation of those ring syst'ems, di- 
benzazocinone (IV) and dibenzodiazepinone (XII) , 
wherein the coiij ugation has already been largely de- 
stroyed, has little effect on the remaining absorption. 
Huisgen and co-~orkers '~  have attributed the hypso- 
chromic effect of S-methylation of lO,ll-dihydro-5H- 
dibena [b,f lazepine to the greater steric interference of 
the methyl group, compared with a hydrogen at'oni, in 
resisting the approach to uniplanarity of the molecule. 

The effect of acylation of the various rings is much 
more dramatic than that of alkylation, due to the com- 
peting effect of t'he normal amide resonance which ob- 

0- 
+ I  

>NCOCHz- -++ >N=CCH?- 

viously reduces the availa,bility of the electrons of the 
nitrogen for conjugation in the ring.'6 This is ap- 
parent in the acylation of lO,ll-dihydro-5H-dibenz- 
[b,f]azepine (XXI), and dibenzazocine (V), in which ex- 
tensive loss of conjugation occurs, in contrast to the small 
loss observed in dibenzodiazepinone (XII) . 

Since the completion of this work, several of the 
compounds described by us have appeared in the iecent 
patent literature. Thus dialkylaminoalkyl and related 
derivatives of .5-amino-lO,ll-dihydro-5H-dibenzo [a,d 1- 
cycloheptene (IX) , I 7  and of 10,1 l-dihydrodibenzo- 
[b,e] [1,4]diazepine (XXI)'* have been described, all 
with physical constants in agreement with our own. 
Dialkylaminoalkyl derivatives of t'he 5,6,11,12-t'etra- 

(15) R. Huisgen, E. Laschtuvka, and F. Bayerlein, Chem. Ber . ,  93, 392 
(1960). 

(16) W. Schindler and H. Blattner. Helu. Chim. Acta, 44, 753 (1961). 
(17) J. Bernstein and K. Lossee, U. S. Patent 3,052,721 (Septenlber 4. 

(18) Wander S.  .4., French Patent 1000~1  (September 22,  1959). 
(1962). 
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Experimental 
Melting points \vere taken on :ti1 I~~lrc~trothernial nieltiiig poilit, 

apparatus, Series 1.1 :md are corrected. 1nfr:ired spectra were 
tiet>eririined on  a l'erki~r-l~~liiier Infmrord 1 3 i  instrument, solids 
:is Sujo l  mulls a r i d  liquids as thin tiliils. 

lO,ll-Dihydrodioenzo[a,d] cyclohepten-5-one Oxime (I11 .- 
oheptrii-.~-oric,l ( 150 g.), a i i d  

(150  g , ) .  in pyridine (2.25 I .  I ,  

W C F ~  heated under refills for 24 hr. The bulk of the pyridint~ 
W:IS removed under reduced pressure and  the residur was poured 
into w;tter whivh was then extracted with ether. .kEter w:tshing 
the extracts with dilute hydroc~hloric~ :wid, l)itxrlxm:ite solutioti 
:ind water, the solvent wis reniovetl to 1c:tve :i solid (1.50 gJ,  
I I I . ~ .  I % - - I  64'. Iler:r3,~talliz3tion froirr berizene-light petroleuti~ 
:iflortied the p u r r  oxiine, 11i.p. 1tXi ~lti!) ' .  

I'ound: (<, 80.6!1: H, 5.SX: s. .i.sL'. 
5,6,11,12-Tetrahydrodioenz[ b,fjazocin-6-one i,IV I. 'The osinie 

III (I2 g.), dissolved in ether (300 i i ~ l . ) ,  n x s  treated Lvith plios- 
phorris pent:ichloride (2.5 g. j :it roo111 teniper :~turr .  A solid 
initially precipitated but redissolved during the m i m e  of tlicz 
rtwtion which wis allowed to procwti for  14 h r .  \\.ater (SO0 1111.1 

wis then added c*;iutiously, thr, org:iiiic, layer \vas n.:tshed with 
1iic:iirtwn;ate solut iou anti w:tt,w, dried ai id  the solvont ren iovd  
The reviduiil solid, 11i.p. 2:3!)-247O. w:is rec~ryst:illized f r o m  :ic~ucous 
:i(,etoric: to :ifford t h e  pure 1:trt:tni I+.(\ g . ~ ~ ,  i11.1). 2.50-2q720. 

, I t i n / .  C d d .  for C;,~Hl:3SO: (1. SO,(i!): I f ,  5 x 7 :  S .  C i . 2 ~ .  
l.'uimtf: ( 1 ,  SO.72: 1-1, 5.(iG; S. ti.4h: infr:irtrd spectrum villi, 

:3200, I650 ( ' f l l ,  1. 

5,6,1 1,12-Tetrahydroiibenz[ b,f]azocine 1 V i.--'The lactaiii 1 \' 
(40.0 g.) in anhydrous ether (1 1.) ~ v m  heated under reflux for 5 h r .  
with lithiuin aluminum hydride (20 g. I. l'he excess hydride was 
dec*oinposeti under nitrogen by cautious addition of water (20 
nil .  j .  Sodium hydroxide solution ( I>( ; .  20 r i d . )  then water (80 
i n l .  j were added to facilitate tlic, reiiiov:il of inorganic salts t)y 
filtriition. The ether solution m ~ i s  wished Jvith water and dried, 
and reinoval of thr solvent left the white c.r>.stalline ainine (36 
gJ, i n . p  123-132". Recryst:illizatio~~ froii i  ethanol gave the 
anitlytical sample. i i i ,  p. 130-132 '. 

. l / i d .  Calcd. f o r  CljHijS: ( ', Sti.OS: 1-i: 7 .22:  S, (i.70. 
I < ' o ~ ~ i d :  CS5 .86 :  H,T.12; S,i.IO. 

Alkylation of the Dibenzazocines ( I V )  and iV).--Sodaniide ( 1  
oquiv. 1 in benzene or toluene was stirred at reflux with 0.9 equiv. 
of the dibeimizoc~ine for 0.5 t,o 2 hr. -4fter addition of 1.2 equiv. 
of the dittlkylitiiiinoalli3.1 chloritle, stirring ;it reflux \vas ( ~ i i -  

.!d. (::ll(*d. fflr ~ ~ l ! ~ ~ ~ ~ : $ ~ (  ) :  ( I .  \O.(i!J: €1, 5.s7: h-, c;,Ps. 

( l ! l )  Kuninklijkt- I'liart~i., Belrriati I'atvnt tilB.9S:i i . \r) i i l  2 7 .  1961). 
(20) .J. 1)avoll a n d  H. T)a\-iw, H. . \ f r .  Pa ten t  HB1,'?99-l (I)c:cernhisr 2:i 

i !ltK)l. 
121) .I, C'. Cope iind S. \V, I'entori, . I .  .-1nz. ( . ' h e m .  .so,,. 73, 1fii:i (10. i l i .  

tiniietl f o r  4-1 \ lit,. \\-:Ltchr t v ~  :itltlc~tl :tiid the organic l:iy<br w:is 
wtriicStetl with tlilule h>droehloric~ : i d .  The acidic: soliition 
u x s  Ixisifietl and esrrarted \\.it11 c:tlier. l'he residue obtained fol-  
lowing rernovnl of d i e r  \vas distilled. Table IT lists the  c ~ ~ n -  
poiintis prepnred in t,his rnariner. 

5-  (3-Chloropropionyl) -5,6,11,12-tetrahydrodibenz[b,f] azocine 
(VIII,  7i = 2 .--The tiihenzazocine V 15 g.) in tetrithydrofiirnn 
( 4 0  n i l . )  :ind tri~~thylnniine ( : 3  ni l .  J wis treated drop\vise wit 
d-c,lilorol)ro~~i:,iiyl c~hloride ( -1 g. i i t  tetrahydrofurm (25 nil. 
1 hr, niixtnre \viis he:itetl under reflux for 1 hr., \+-:iter ( 100 in1 
\viis :itidrci, and t h e  ora:iriic. solvents were rc%nioved untler r d u c r t l  

l i e  resulting s,Jlid W:IS v o l l e c ~ e d  Iiy filtriition : ind  W:IS 
1 f roni  2-1)r1)p;~iiol to give 4.t i  g.. i1i .p .  S I  
11d. for (~,8Hl\Clh70: C.'. 72.13; H, 5 .  

) i in t l :  C'* T2.12: H. 5.7ti :  C:l, 11.76: S,  

I. 

spondirig chloroacetyl compound (VIII, rz = 1 )  W:IH 

prepired siniilarl>~, ni.p. 11:3-l 16'. 

S ,  .4.!10. I ~ O I I I I ~ .  ( ', 71.07: IT .  . i . :37:  ('I, 12.40: S. 4.02: P , , ~ , ,  

I t iTO m1. 1. 

A\c.yl:itioii of thc. tlil~c~rz:i~ot~iii~,lir t I \ ' )  i n  :in idrnticzil i i i : ~ n i i r r  

~~ieltletl the 5-(3-chloropropionyl) derivative (XV j (fro111 c~th:tnol ;, 

) I :  H,  ,-),l.4: s, -1.1:i. 

5-  ( 3-Methylaminopropionyl:-5,6,11,12-tetrahydrodibenz 1 b,fJ - 
azocine (IX, r~ = 2'~.--~~etliyl:tinine \vas passed throiigh a sohi- 
titrn of r h 6 3  chloro ~ O f 1 l p J l i I l d  (t-111, I I  = 2) ( 5 . 5  g . )  in tetrahydro- 
f i i ran  [ 130 nil. I for 2.; l i r .  :tnd the mixture W L R  left t,o stand over- 
night. .I r1u:tntit~. of iwtIiy1:iiihie h~drocliloride prer,ipit:itcd 
during t l i c  reavtiori  :111(1 M-:IS rc i t iovrd \iy filtration. 1)ilute tiydro- 
c.hloric, :ic*it l  \\-:E :idtied tu the, fiItr:itv and the resiilting niisturct 
\viis trcL:titd with cthvr. ' l ' h c ~  :ic*itlic- s ~ l i i t i ~ n  wts h:isifietl : t i111 

t~\-tr:tctrti wit  11 c l t  ticJr. Tlie rstravts werc washed wi th  ivate 
cli~ietl iind t,he solvviit w:ts reinovecl t o  1e:tvc. :in oil (5.5 g.i. 'Til 
\viis tiissolvrd in ii iiiininiruii of :rl)sr)liitc~ c,thanol :ind iceatetl wit I 

en thc hydrochloride w:is prcc.il)i- 
2-propanol g:ivc the 1)iirc' c ~ n i -  

.oo: 14, ti,!)(;; ( ' I ,  l ( I , 7 . - 1 ;  
X .  S.-&T. Fountl: ( ', (%.Oi: I€, f I. I0.5B; s, 5,:):. Y 

2-Lt50, IG0 cni. 
The relat,ed methylaminoacetyl compound (IX, n = 1;  \\:is 

prep:tred similitrly as the hydrochloride, m.p. 238-241'. 
Cdcd .  for <,'18HglC1N~C): (1, 68.25: H, 6.63; (:I, 11.21 ; 

S ,  Found: ( 1 ,  6S.10; H, 6.S2; C1, 11.05; S, 8.56. 
-Methylaminopropyl)-5,6,11,12-tetrahydrodibenz[b,f] azo- 

cine (X, n = Z).---The aniino amide iIX, n = 2 )  (15 9.) in ether 
( 100 iii1.j was treated protionwise with a suspension of lithiuni 
:tluininuin hydride ( 6  g . )  in ether (50 ml.) and the resulting 

isture w:is heated uiidc~r rc+hix for 3 hr .  Addition of water 
i nil.), 13' I sodinin h~-droxitle sohition ( 6  nil.) and i i  further 
i i c i i u l t  of ivatchr (2-k nil. j rendered the inorgitnic salts e:tsil>, 

The  ether solution \vas dried and:i cvlor- 
Distillation g n v ~  

:lt! t~i ,  C:iItd. f ~ i .  ('i;HIS(>lSO: ('. 71.45: H, 5.W;  ('1, l2;44; 

111.1). 1 24 -- 1 2(i ', 

<, 170.5 i b i i i .  1, w i t h  ; t  

. I  ntr i .  ( ' d t Y l .  for (:,!&:,CISso 

rc.niov:ililc I)y fi1tr:itioii. 
Iws oil \vas ot)t:Liried after rei~iovitl of solvc~iits. 
the p i i re  prodi ic~t ,  S.4 g.. hp .  l.56--15!1" f~0.02 nini.1, /L% 1.590.5. 
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Anal. Calcd. for C19H24iV2: C, 81.38; H, 8.63; S, 9.99. 
Found: C,81.21; H, 8.77; X, 9.75. 

The corresponding methylaminoethyl compound (X, n = 1) 
was similarly prepared, b.p. 141-145' (0.05 nim.), n z O ~  1.5944. 

Anal. Calcd. for Cl*H2*S2: C, 81.16; H, 8.33; N, 10.52. 
Found: C,81.29; H,S.23; S, 10.01. 
5-Amino-lO,ll-dihydro-5H-dibenzo[a,d]cycloheptene (XI),- 

A solution of the oxime 111 ( 2  g.) in absolute ethanol (100 ml.) 
was heated under reflux while sodium (12 g.)  was added in small 
portions over 1.5 hr. JJ'hen all the sodium had dissolved, water 
(300 ml.) was added and the cloudy mixture was extracted with 
ether. The extracts were dried and removal of solvent afforded 
a solid (1.8 g.). Two recrl-stallizations from 2-propanol gave 
pure material, 1.2 g., m.p. 91-93' (lit." m.p. 91-92"). 

Anal. Calcd. for C15H15?;: C, 86.08; H, 7.22; S, 6.69. 
Found: C, 86.40; H, 7.07; S, 6.55. 

5-Chloroacetamido-lO,ll-dihydro-5H-dibenzo[a,d] cyclohep- 
tene (XXIIa).-Chloroacetyl chloride (3.4 g.) in tetrahydrofuran 
(10 ml. j was added slowly to a solution of the amine ( I X )  (4.2 g. j 
in tetrahydrofuran (25 nil.) and triethylamine (2.1 g.) and the 
mixture was allowed to stand overnight. Water was added and 
the precipitated solid was collected and dried (5.1 g.), m.p. 
224-229". The analytical sample, m.p. -237", was obtained 
from ethanol (lit,,17 m.p. 227-229O). 

.inal. Calcd. for CliH16C1SO: C, 71.45: H ,  5.6: C1, 12.44; 
N, 4.90. Found: C, 71.41; H, 5.51: C1, 12.68: ?;, 5.13: Y , , , ~  

3400, 1670 cm.-I. 
The corresaonding 3-chloroorooionvl comoound IXXIIb) was - - -  ~ 

prepared b,v a similar procedure, m.p. 230-233". 
Ana[.  Calcd. for C18H,8C1SO: C, 72.13; H, 6.01: C1, 11.85: 

N, 4.67. Found: C, 72.41; H, 5.98: C1, 12.19; S, 4.87. 
5-Methylaminoacetamido-10,l l-dihydro-5H-dibenzo[a,d] - 

cycloheptene (XXIIIaj.-Methylamine was bubbled through a 
solution of the chloroacetamido compound (SXI Ia )  ( 2  g.) in tetra- 
hydrofuran (60 ml.) for 8 hr. and the mixture was allowed to 
stand overnight. The solution was acidified with dilute hydro- 
chloric acid and the solids thereby precipitated were collected, 
washed with water and dried. Recrystallization from 2-propanol 
afforded the pure hydrochloride (1 .Y8 g.)] m.p. 286-290'. 

;lnal. Calcd. for C18H?IClS20: C, 6S .25;  H, 6.63; S, 8.85. 
Found: C,6S.62; H,6.X6; N,9.03. 

The methylaminogropionyl derivative (XXIIIb), was prepared 
similarly (as the hydrochloride, 1ii.11. 229-232'). 

-4nal.  Calcd. for CI9H2,C1S20: C, 68.70; H, 6.84: S, 8.28. 
Found: C, 68.42; H: 6.91; ?;, 8.11. 
5-Dimethylaminoacetamido-l0,11 -dihydro-5H-dibenzo [a,d] cy- 

cloheptene (XXIV).-The rhloroaretamido compound (XSIIa)  
( 6  g.) was dissolved in diiiiethylforniamide (80 ml. j containing 
dimethylamine (10 m1.i and the resulting solut,ion was heated 
under reflux for 4 hr. Solvent &-as removed under reduced pres- 
sure and the residue was taken into ether and washed with dilute 
sodium hydroxide solution. Removal of ether afforded the crys- 
talline amino amide which was recrystallized from 2-propanol 
to  afford the pure product (5.14 g.j, m.p, 156-160°, (lit." m.p.  
153-1540), 

Anal.  Calcd. for CISHSZSSO: C, 77.32; H,  7.53; 1, 9.52. 
Found: C, 77.34; H,7.57; X, 9.67. 

5-Methylaminoethylamino-l0,l l-dihydro-5H-dibenzo[a,d]cy- 
cloheptene (XXVa).-The methylaminoacetyl compound 
( S S I I I a )  (6  9.) suspended in ether (120 ml.) was treated with 
lithium aluminum hydride (3 g. j and the mixture heated under 
reflux for 8 hr. The product, a colorless oil (5.68 g,), was isolated 
in the usual manner. It was taken into ether and treated with 
ethereal hydrogen chloride, when the dihydrochloride precipi- 
tated. This material was collected and recrystallized from ethanol 
to give the pure material (3.6 g.j, m.p. 214-217". 

Anal. Calcd. for C18H21C12S2: C, 63.72: H,  7.13; C1, 20.89; 
S, 8.26. Found: C, 64.09; H, 7.12: C1,20.19; S, 8.24. 

By identical procediires 5-(3-rnethylaminopropylamino)-lO,ll- 
dihydro-5H-dibenzo[a,d] cycloheptene (XXVb) was prepared as 
the dihydrochloride, m.p. 222-226". 

Anal. Calcd. for C19H&12KP: C, 64.59: H ,  7.37; C1, 20.11; 
XI 7.93; Found: C, 64.63; H,  7.20; C1, 19.19; X,7.65. 

Similarly, 5-dimethylaminoethylamino-lO,ll-dihydro-5H-di- 
benzo!a,djcycloheptene (XXVI) was prepared as the dihydro- 
chloride, m.p. 192-195" (lit." m.p. 178-180°), by reduction of 
(XXIT'j. 

Anal.  Calcd. for C19H,,ClzS?: C, 64.39; H, 7.37; C1, 20.11; 
S,  7.93. Found: C, 64.44; H, 7.47; C1, 20.04; S, 7.62. 
N- (o-Nitropheny1)-anthranilic acid.-0-Bromonitrobenzene (100 

g.), anthranilic acid ( 100 g.), anhydrous potassium carbonate 
(100 g.), and activated copper bronzezz in amyl alcohol (400 ml.) 
were brought cautiously to reflux with stirring. After 30 min. 
the mixture set solid. It was heated for a further 30 niin., 250 
nil. of water was added and the mixture steam distilled to remove 
amyl alcohol and unchanged o-bromonitrobenzene. FVhen cool, 
the residue was acidified with hydrochloric acid (20%) to pH 6, 
and the acid filtered off. X dried samde  had n1.m 208-212" 
(lit.lo m.p. 219'). 
N-io-AminoDhenvl)Anthranilic Acid.-Crude ?;-io-nitro- . - ,  

pheny1)anthranilic acid was added to  a mixture of stannous 
chloride dihydrate (680 g.), concd. hydrochloric acid (680 ml.) 
and ethanol (2.5 l.), and the stirred suspension was heated on the 
steam bath until the acid had dissolved, and the pale complex had 
commenced to crystallize (ca. 1 hr.). When cold, the solid was 
collected and dissolved in concd. aqueous ammonia. After 
niakirig the volume up to 3 1. with water, the mixture was acidified 
with hydrochloric acid ( 5  .Y) to pH 6. The product was filtered 
off and used directly in the nest step. A dried sample had n1.p. 

(XII) .-The 
crude acid (m.p. 206-211') was heated under reflux in xylene ( 2  
1.) for 4X hr. with continuous removal of water. The dark green 
product crystallized out during the cyclization and, when cold, 
it was filtered off. I t  had m.p. 257-2W' dec. (lit.1o m.p. 250"), 
vIIISy 3-100, 3230, 1660 em.-'. In  several runs the best over-all 
yield from o-bromonitrobenzene was X3ct. 

5- (3-Chloropropionyl)-lO,ll-dihyarodiuenzo- [b,e] [ 1,4] diazepin- 
11-one (XIII, n = 2'i.-The diazepinone XI1 (18 g.), 3-chloro- 
propionyl chloride (20 ml.) and K,N-dimethylaniline (6 9.) in dry 
tetrahydrofuran (400 ml.) were heated under reflux for 5 hr. 
The product was isolated bj- pouring the reaction mixture into an 
excess of 5% potassium bicarbonate and collecting the precipi- 
tated solid (95% j-ield), m.p. 212-214'. The analytical speci- 
men (from methanol) had m.p. 219'. 

.1na/. Calcd. for C16H13C1SnO: C, 63.90: H, 4.36; C1, 11.79; 
1, 9.32, Found: C, 63.79; H, 4.52; Cl, 11.52; S, 9.19; vmnx 
3230, 1680, 1660 cm-I .  

I n  a similar manner was prepared the chloroacetyl compound 

206-2 11 '. 
10,ll  -Dihydrodibenzo [ b,e] [ 1,4] diazepin-11 -one 

(XIII ,  n = 1) ( 6 8 5 ) ,  m.p. 239-241'. 
Anal. Calcd. for CI;HI,CIN&~: C. 62.85: H. 3.87: C1. 12.37. , ,  , /  

Found: C, 63.29; H, 3;iO;' C1, i2:51. ' 

Reaction of Chloroacyl Compounds (XIII) with Amines. 
5-(3- Dimethylaminopropiony1)- 10, l l -  dihydrodibenzo[b,e] [1,4] 
diazepin-11-one (XVI, n = 2, R" = CH3).-The chloropropionyl 
compound (XI I I ,  n = 2) (7.9 g.)  and dimethylamine (10 nil.) 
were stirred at  room temperature in acetone (200 nil.) for 22 hr. 
After evaporation to dryness the residue was dissolved in 5 
hydrochloric acid, washed with chloroform, and basified with 
potassiuni hydroxide pellets. Extraction with chloroform, dry- 
ing and evaporation yielded the product which was 
recrystallized from ethanol. 

.Anal. Calcd. for CI8S19S302: C, 69.88; H,  6.19; S, 13.58. 
Found: C, 70.10; H,  6.43: N, 13.34; v,,,,, 1680, 1660 c in- l .  

In a similar manner, using either dimethylamine or diethyl- 
amine in ethanol, under reflux for 18 hr., there were prepared: 

5-(3-Diethylaminopropionyl) -10,ll-dihydrodibenzo[b,e] [ 1,4] - 
diazepin-11-one (XVI, n = 2, R '  = CzHJ (from acetone), n1.p. 

dnal. Calcd. for C?oH,,K,Or: C, 71.19; H, 6.87; K, 12.45. 
Found: C, 71.29; H,6.58; X,12.68. 

5-DimethylaminoacetyI-lO,ll-dihydrodibenzo[ b,e] [1,4] diaze- 
pin-11-one (XVI, n = 1, R" = CH,) (from acetone), m.p. 170- 
173". 

- I d .  Calcd. for Cl,H17N302: C, 69.13; H, 5.80; X, 14.23. 
Found: C,69.09; H, 5.71: S, 14.10. 

5-Diethylaminoacetyl-10,ll-dihydrodibenzo [b,e] [ 1,4] diazepin- 
11-one (XVI, n = 1, R" = CZHJ (from acetone and ethanol), 
m.p. 145-146". 

Anal. Calcd. for C19H21SPO?: C, 70.56; S, 6.55; 3, 13.00. 
Found: C, 70.99; H, 6.33; S,  12.90. 

5-(3-Methylaminopropionyl)-lO,ll-dihydrodibenzo [b,e] [1,4] - 
diazepin-11-one (XVII).-Ayethylamine was bubbled into a solu- 
tion of the chloropropionyl compound (XI I I ,  n = 2) (3 g.) in 
tetrahydrofuran (100 ml.) under gentle reflux, until no more solid 
was precipitated (9-12 hr.). The mixture was filtered and the 
filtrate evaporated to  dryness. The residue was dissolved in 

I t  had m.p. 1S4-1!jOo 

128-129'. 

(22)  h. I. Vogel, "Practical Organic Chemistry " Longmans, London 
(1956), p. 192. 



absolute ethanol and treated with et,hereal hydrogen chloride. 
I~;scess ether was added to complete precipitation of the hydro- 
chloride (2.8 g.). This was recrystallized from eth:tnol, and had 
ii1.p. 255-237". 

-4m/. Calcd. for CliHl&lS:&: (:, 61 11. 3.47: 1. I2,fxi. 
Found: C, 60.89; H. 5.31: h-, 13.55. 

5-(3-Dimethylaminopropyl)-l0,11-dihydrodibenzo[b,e] j 1,4 1 - 
diazepine (XVIIIa).-To a clear stirred sollition of litliiiinr 
:ilriininuni hydride (15 g . )  in dr!- ether ( 1 I.'i under ~iitrogen wiis 
added in portions the ~~-dinieth~-laininopro~)ionyl ccinipountl 
(Xi ' I ,  u = 2, I<'' = CH:,) (11 g.i. The suspension wis stirrrtl 
and Iieated under reflux for 7 hr .  :tnd after stirring at room teiii- 
per:iture for 10 hr.. was worked up t)y the successive cxutious 
addition of ethyl x e t a t e  ( 2 5  nil. water (1.5 ni l , ) .  15( ;  sodiuni 
liydroxide (13 rnl.) and water ( ni l .  i ,  The inorganic- solids 
were filtered off'. washed with eth iind evaporation of the coni- 
bined filtrate and washings yielded a n  oily residue. which cryst:il- 

er-ether ( 1 : I ,  SO n r l .  1 to givc 

mother liqiiors of the ~ I ) [ J V C L  
c~ry~tallization deposited furt.her material. which was filtered off 
:tnd recrystallized from twetone t o  give 5-1 3-dimethylaminopro- 
pyl)-lO,ll-dihydrodibenzo[b,e] [1,4]diazepin-ll-one ( S I X ,  f 1 .I? 
g., 1'; I ,  n i . p  117--I1O0 (lit 

.I r r r t l .  (':tl(d. for CI*H. kr,  7 . ~ 7 :  s. 14.9;3. 
Found: (J, 72.97:  €Iq 7 . 3 7 :  

?'he infr:ireti spcvtriiin showed :I single ('=rO I i u r i t l  at l 6 W  
('111, I. 

5-  (3-Diethylaminopropyl) -10,ll-dihydrodibenzo [ b,e] [ 1,4] di- 
azepine (XVIIIb).-This ~ : t b  prepared in an identical manner t ~ ) .  
lithiuni :iluniinnni hydride reduction in  ether of the diethyl- 
airiiriopropioii~~l cmupound (XVI,  / I  = 2.  11'' = 

~t:rllizetl froni ethyl avetate. nr.1). h4', yield 

Attcaniptrd redwtions with lithiuiii :iluniiniini hydride of 3- 
(:<-met hylnniinopropioriyl)-, :md dimethylaminoacet-1- 10.1 I -di- 
l~yt l rodi t~e~~zo[ l~ ,e  1 [ 1 ,4]dinzepin-l I-one gave in the former ('me no 
itlentifiahlr product, and in the  latter ( x s e  :i sniall quantity ( i f  

10.1 I-dihytlradil)enzo[t).~ 1 1  1 Aldiazcpine-l I-one only was iso- 
lilt etl. 

10,11-Dihydrodibenzo[ b,e] [ 1,4] diazepine IXXI)  was prepared 
in the same manner by reduction with lithiuni aluininuni hydride 

rahydrofurm of the iniinolartani 111. The crude product 
) obtained by trituration with ether. c ~ ~ i i l d  be recrystallizrd 

specinien, ii1.p. I l)li-203° 

Pharmacology 

Experimental Methods.-In the  absenw ( i f  any laboratory test 
which may be considered specific for the clinical antidepressant 
activity of imipramine-like drugs, wnipounds were examined in :I 
nuinher of animal tests designed to assess effects upon a wide 
ritnge of nutonoinic niechanisnis and to denionstrate antagonism 
of various actions of reserpine. 111 each test imipramine served 
:is the reference standard drug. 

For antagonism to reserpine. t lie conipourids were tested for 
their reversal of reserpine-induced ptosis in rabbits," shortening 
of alcohol sleep induc.ed in mice by rcserpine ( 1 1  niodifimtion of the 
niethrid of Snlser, \\?:itts, :ind I h ~ d i e ? ~ )  a r i d  antagonism of rr- 
srrpine t)rudyc:irdiii in ra ts .  I n  the  last-mentioned method, rats 
\vere anesthetized with allol~arbital-iirrthane after reserpine 
( . 5  nig./kg. i . p )  IS hr. previously. anti their heart-rates nieasured 
I)? n i~wis  of :i 2 ~~ki:mneI pen-rrwrding oscillograph for 1 hr. 
liefore :ind 5 hr. :tfter injevtion of the imipramine-like tirug. 
'l'hc niinimuin dosc~ of iniiprmiine-like drug to produce a marked 
reversal of the i)riidycwdi:i was :tscert,:iineti. 

]<'or assessing the autonomic effects of the compounds, the!. 
w r e  cwiniined for their potentiation of the avtions of the follow- 
ing agents believed to act upon adrenergic. Inechanisnis: norepine- 
plirinc (pressor fxffec*t i r i  dog uiider pntoli:irbit:tl sodium), ainphei- 

c 
I I , 

a 

c .  

.e e c .e 
- -  
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amine (excitation in rats26) and yohimbine (toxicity in micez7). 
Sympatholytic action was measured by the blockade of the caro- 
tid occlusion reflex in the dog under pentobarbital, and para- 
sympatholytic activity by the mydriasis produced in mice 
(Pulewka method28). In  order to prevent interference by my- 
driasis produced via a potentiation of sympathetic mechanisms 
the mice were pretreated with reserpine. “Tranquillizing” ac- 
tion was assessed by measuring the induction and duration of 
sleep in mice after a non-narcotic dose of ethanol ( 5  ml./kg. 
p.0.); the dose of drug to produce a mean duration of sleep of 50 
min. was determined. 

Results 

In  the various tests for antagonism to reserpine 
and potentiation of adrenergic agents, the di- 
methylaminopropyl derivative of each ring system 
showed optimum activity and was taken as the repre- 
sentative member. A comparison of the effective 
doses of the dimethylaminopropyl derivatives of four 
ring systems with those of imipramine (I) is given in 
Table 111. 

For antagonism to reserpine actions, only the di- 
benzodiazepine derivative XVIIIa showed activity 
comparable to imipramine; except for the derivative 
of 5-amino-lO,ll-dihydro-5H-dibenzo [a,d Icycloheptene 
(XI) in the test for reversal of reserpine-induced 
ptosis, the other derivatives showed weak or no 

( 2 6 )  G Hallinell and R A1 Quinton, to  be published. 
(27) R &I. Quinton, Brit J Pharmacol , in press 
(28) P. Pulewka, Arch Ezp .  Pathol Pharmakol , 168, 307 (1932). 

activity. A somewhat similar picture was shown in 
the tests of potentiation of adrenergic agents, al- 
though all derivatives potentiated the pressor response 
to norepinephrine in doses of 0.1-0.4 mg.;’kg. The 
dibenzodiazepine derivative (XT’IIIa) was markedly 
more potent than imipramine in the tests to detect 
sympatholytic, “tranquillizing” and parasympatholytic 
activity. In  the former two tests, its potency ap- 
proached that of the corresponding phenothiazine de- 
rivative, promazine (11). The other three compounds 
displayed negligible activity in all three tests. 

The dibenzodiazepine derivative (XVIIIa) thus 
showed activity in all tests comparable to or greater 
than that of imipramine. In  dogs, cats and monkeys, 
however, it was found to induce convulsions when given 
in doses about double those necessary to antagonize 
certain effects of reserpine. In dogs and cats repeated 
doses gave rise to leucocytopoenia and liver damage. 

The mononiethylaminopropyl derivatives of the di- 
benzazocine (V) , 5-amino-10, ll-dihydro- 5H-dibenzo- 
[a,d]cycloheptene (XI) and 10,ll-dihydrodibenz [b,f]- 
azepine (desmethyl imipramine) systems showed greater 
potency than their dimethylated homologs in the tests 
for antagonism to reserpine and potentiation of adren- 
ergic agents, but less sympatholytic, “tranquillizing” 
and parasympatholytic properties. 

Acknowledgment.-The authors wish to thank Mr. P. 
Wood and his staff of this department for microanalyses. 

Quinazolines and 1,4-Benzodiazepines. X.’ Nitro- Substituted 
5-Phenyl-1,4-benzodiazepine Derivatives’ 
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The general synthesis of nitro-substituted 1,3-dihydro-5-phenyl-PH-l,4-benzodiazepin-2-ones from amino- 
nitrobenzophenones and the specific synthesis of 1,3-dihydro-7-nitro-5-phenyl-PH-1,4-benzodiazepin-P-ones by 
direct nitration of the corresponding unsubstituted benzodiaxepinones is described. The position of the nitro 
group was proved by its replacement by chlorine vza a Sandmeyer reaction of the amine obtained by reduction. 
illkylation of some of the benzodiazepinones gave the corresponding I-alkyl derivatives. Mild acid hydrolysis 
of nitrobenzodiazepinones and 1-alkyl-nitrobenzodiazepinones led to several previously undescribed aminonitro- 
benzophenones. 2-Amino-5-nitrobenzophenone was converted aia the a-oxime into the corresponding P-chloro- 
meth~~l-6-nitro-4-phenylquinazoline 3-oxide and this compound when treated with nucleophilic reagents gave, 
by a ring expansion, 1,3-dihydro-7-nitro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-oxide. The pharmacological 
properties of three nitrobenzodiazepine derivatives are reported. These compounds showed a low toxicity 
combined with sedative, muscle relaxant and anticonvulsant properties. 

Our interest in the new class of psychotherapeutic 
agents, 1,4-benzodiazepines, led us to prepare a series of 
1,3-dihydro-:i-phenyl-2H-l,4-benzodiazepin-2-ones (IT’) 
bearing nitro groups on the nucleus and the 5-phenyl 
substituent. Two general methods for the preparation 
of nitrobenzodiazepinones were employed. The first 
(Chart 1) consisted of treating the bromoacetamido 
derivatives II(a,b,c,e) (Table I) of the known amino- 

nitrobenzophenones I(a,b,c,e) with ammonia and 
cyclizing the products I11 to the benzodiazepinones IV 
using essentially the procedures described previ~us ly .~  
Reaction of IC with 2-bromopropionyl bromide, instead 
of bromoacetyl bromide, followed by ammonolysis, 
gave the aminopropionaniido derivative IIId which, 
on ring closure, yielded 1,3-dihydro-3-methyl-7-nitro 
5-phenyl-2H-l,4-benzodiazepin-2-one (IVd) . 

(3) 2-Amino-3-nitrobensophenone (Ia), 2-amino-4-nitrobenzophenone 
K. Schofield and R. S. Theobald. 

(1962). J. Chem. Soc., 1505 (1950). 2-.4mino-2’-nitrobenzophenone (Ie) : D. H. Hey 

Chemistry, August. 1961. (4) L. H. Sternbach, R. I. Fryer, W. Metlesics, E. Reeder, G. Sach, G. 
G. Heise. 

(1) Paper IX,  A .  Stemgel and  F. W. Landgraf, J .  Org. Ckem., 27, 4675 

( 2 )  Presented in part a t  the Gordon Research Conference on hledicinal 
The pharmscological data  were presented by Dr. 

(Ib), 2-amino-5-nitrobenaophenone (IC): 

and R. D. bIulley, J .  Chem. Soc., 2276 (1952). 

Saucy, and A. Stempel, J .  Org. Chem., 27, 3788 (1962). 


