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-Surface anesthesia--- - ----. ---- 
(min) Remark concn ( % I  

Duration Drug 
---Infiltration anestliesia------- 

Intensity (mnin) Remarks 
Duration 

0 . 2  

30 0 . 2  

4 0 . 2  
10 0 . 2 
16 0. 2.5 
60 Ilaxiiiess o i i  the c:oi'iien 0 . .i 

0 .2  
2 3 0 . 1  

0 , 2  
0 , 2.i 

I O  O . . i  

10 0 . 2  

0 , 2  
0 .0.5 

10 0 . 1  
16 0 . 2  
60 Haxinesh 1 1 1 1  the coriiea 0,2. i  

0 . .? 

1)iet~h~laiiiliiio-p-ltmitioace -1 derivativeb of other 2-aniinoberizo- 
thiazoles were prepared imilarly. For their hydrochlorides 
see Table 11. 

Pharmacologic Testing.-The compounds were investigated fo r  
their local anesthetic activity, which was evauated by employiiig 
(1)  hiirface aiiesthesia i i i  the rabbit cornea and ( 2 )  infiltratioii 
atiesthesia i i i  the giiiiiea-pig coriiea. The results of the prelimiii- 
iiry stiidy are reported i i i  Tables 111 and 11.. 

Acknowledgment.-The authors are thaIikfu1 to 
Professor Wahid U. :\lalik for providing necessary lab- 
oratory facilities and Dr. Sityanand, Assistant Director, 
C.D.R.I. Luclino\\-, for local anesthetic testing of the 
compounds. The authors are also t'hatikful to the t-ni- 
versity Grant Commission for providing a Junior Re- 
search Fellowship (1'. S. s.). 

Synthesis of Some Substituted 
10-Amino-10,11-dihydro-5H-dibenz[b,j']azepines 

part of :t continuing2 investigation of potential 
novel antimalarials, we hnve l)re1)ared some re1)reserita- 
tive lO-amino-lO,ll-dihydro-.iH-dibetiz [bJ]azepines for 
evaluation. For comparative purposes, we havr 
also 1)rel)ared sonic 1O-h~drosj--10,11-diliydrodiberiz- 
Ib,j]stzq)ities. The sgnthctic :q)l)roach t.ml)loycd for 
t he 10-amitio conilmuiicls is out l i i i t d  i i i  Schr1nic~ I .  'I'htb 

(1) We acknowledge the U.S. .4rmy Medical Research and Development 
Command under Contract DAD.417-68-(2-8035 for support of this work. 
This is Contribution S o .  797 from the Army Research Program on Malaria. 

12) (a) S .  H. Berner. R .  S. Tarma. and D. I\-. I',oykin, J r . ,  J .  M e d .  Chem.,  
13, 552 (1970): i l l )  R .  J. Varma, I.. I < ,  \Vlli8enant. and 11. !\-. I3o>kin, .Jr.. 
ihid. ,  12,  9l:3 (1969) .  
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lie\, iritermcdiates, o,o'-diIiitrodiberizyls (11), in t h t b  

are prepmld bj. the oxidative coupling of o-nitrotolu- 
?ties using isoamyl formate or nitrite in  the presence of 
S:LOI+X .:I 'I'hc o,o'-ditiitrodibetiz~~ls :w snioothlj. con- 
vri%ecl i n t o  tlit.  correspotidilig dirimiiies by catalytic 
hydrogenation. Pyrolysis of the diphosphate salts of 
the diamines 111 gives reasonable yields of the dihydrodi- 
benz[b,f]azepines IT' with the exception of the salt of 

of the dihydrodibenz [b,f]azepine ring 

(3)  (a) .I. Lapworth, .I. C h e m .  Soc., 79, 1265 (1901): (11) J. R .  Geigy 
A.-G., Hritisli Patent,  777,546; Chem. .4bsLr., 62, 125.5 (1958). 
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stirred for 12 hr a t  room temperature. During the reaction 
period, if the temperature is allowed to exceed ca. So, the reaction 
goes exothermically out of control and the yields are drastically 
reduced. The reaction mixture was worked up by pouring into 
1 1. of H 2 0 ,  filtered, washed with EtzO, and dried. This maberial 
was sufficiently pure to  proceed with the next step. Isoamyl 
formate can be used wit,hout a significant difference in yield, 
however, the product was consistent'ly cleaner -Then isoamyl 
nitrite was used and, therefore, it is the reagent of choice. The 
yield was 112 g, mp 137-139'. Recrystallization from EtOH 
gave mp  142-143". 
o,o'-Diaminodibenzy1s.-In a typical reaction, 9 g of 2,2'- 

dinitro-4,4'-dichlorodibenzyl was suspended in 200 ml of EtOH 
aiid reduced with H2 over Pt'O2 (0.5 g)  a t  ea. 3.15 kg/cm2. When 
the theoretical amount of 112 was absorbed, the reaction mixture 
was filtered. 111 order to isolate the diamine, the Et'OH was 
evaporated under reduced pressure arid the residue (6.6 g) was 
recrystallized from EtOH-hexane, mp 137-138'. 

111 normal synthetic sequence the filtered EtOH solution of 
diamine was treated with 13 ml of concd &Po4 and the resulting 
diphosphate salt was filtered, washed with EtrO, and dried in 
~ a c m  at  100". 
lO,ll-Dihydro-5H-dibenz[b,f] azepines.-In a typical example, 

15 g of the dried diphosphate salt of 2,2'-diamino-4,4'-dichloro- 
dibenzyl was heated a t  280-300" in an open flask for 30 min, 
cooled, and extracted by refluxing with t T x - 0  200-ml portions of 
C6H6. The C& solution was washed with dilute HC1, H20 and 
dried; the solvent was removed under vacuum. The yield of 
3,i-dichloro-lOJll-dihydro-5H-dibenz [b,f] azepine was 5 g; mp 
110-112°, recrystallization from hexane raised the mp to 113- 
114O. 

5-Acetyl-lO-bromo-lO,ll-dihydro-5H-dibenz [ b 4 ]  azepines.-A 
stispelision of 2.1 g of 5-acetyl-3,i-dichloro-10, 11-dihydro-5H- 
dibenz-b,f] azepine (prepared by the reaction of AcCl with 3, i -  
dichloro-l0,ll-dihydro-5H-dibenz [b , f ]  azepineg) in 80 ml of 
CC14 aiid 1.2 g of S B S  was stirred and irradiated with a 200-R 
sunlamp for 2 hr, the temperature being maintained a t  60-65" 
(rf. ref 9). The reaction mixture was cooled and the precipitated 
succinimide was filtered. The filt'rate was evaporated under re- 
diiced pressure and the resulting residue was triturated with hex- 
ane. The resulting solid was filtered arid used in the next step 
without further purification. 

5-Acetyl-10-azido-lO,ll-dihydro-5H-dibenz [bf] azepines.-To 
:L stirred solution of 7 g of 5-acet,yl-l0-bromo-l0,ll-dihydro-5H- 
diberiz [b,f] azepine and 600 ml of Et20 a solution of 5.5 g of NaS3 
iii 25 ml of H 2 0  was added. The mixture was stirred for 16 hr a t  
room temperature and the Et20 layer was separated, washed, dried 
(CaS04), and Et20 removed to yield 5.4 g of solid mp 128-131" 
dec; recrystallization from RIeOH raised the mp to 132-133" 
dec. The 10-broniodichlorodihydrodibenz [b,f] azepiiies failed to 
react under the above conditions. The following was used to 
prepare the 10-azido derivatives for the dichloro series. 

A solution of 3 g of 3,i-dichloro-5-acetyl-l0-bronio-lO,ll- 
dihydro-3H-dibenz[b,f]azepine, 1.5 g of KaSs,  and 35 ml of 
I l eOH was refluxed for 8 hr, cooled, poured iiito H20, and ex- 
tracted with Et&. The E t 2 0  layer was washed with HnO, dried, 
and evaporated under reduced pressure. The resulting gummy 
residue was dissolved in hexane-EtOH and after ca. 2 days a t  
- 10" cry,tals were obtained. Recrystallization from hexane 
gave a nip uf (39-100" dec. The 10-azido compounds are seuere 
s k i n  i r r i t u d s  ntid should be haudled accordingly. 5-Acetyl-10- 
:Izido-l,9-dic'hluro-l0,1 l-dihydro-X-dibeiiz [b,f] azepine was used 
directly iti the next step without purification. 

10-Amino-10,11-dihydro-5~-dibenz[b,f]azepines.--h solution 
of 9 g of 5-acetyl-10-azido-10,ll-dihydro-5H-dibenz [b$] azepiiie, 
4.5 g of KaUH4, and 150 ml of i-PrOH was refluxed for 14 hr, 
c*o.)led, poiired into H?O, aiid ext,racted with Et&. The Et& 
I:iyer \vas vxshed (H?O), dried (&Sod), aiid evaporated iuider 
retiircetl preshure. The residiial material was purified by chro- 
matography over A1203, the eluent' CsHa-EtOH (99: 1)  gave the 
expected amine, yield 6 g, mp 95-98'. The amines apparently 
form stable solvates and must be fused in vucuo prior to combus- 
tion analyses. 

5H-10,11-Dihydro-lO-dibenz[b,f]azepinones (cf. Ref 10). 
A.-To a slurry of 19.5 g of KaOMe in 100 ml of DMSO 
a t  140' was added a suspension of 12 g of 5-acet~l-l0,1l-dibromo- 

(B) IT. Schindler and  H. Blattner, Helc.  Chim. Acta,  44, 753 (1961). 
(10) IT. Scliindler and  H. Blattner, Sviss Patent 389,619; Chem. d b e t r . .  

64 ,  81.59 (1Yti6). 

10,11-5H-dihydrodibenz [b,f]azepine in 20 ml of DMSO. The 
temperature was maintained for 1.5 hr at 130-140' and the mix- 
ture was cooled, poured into H20, and extracted with EtzO. 
The Et20 was washed (H?O), dried (CaS04), arid evaporated 
under reduced pressure to yield a solid. The crude residue was 
not characterized; i t  is presumably 10-methoxy-5H-dibenz[b,fl- 
azepine (cf. ref ll), however, i t  was used directly to prepare the 
10-keto derivative and is referred to below as crude methoxy 
compound. 

B.-The crude methoxy compound obtained from above 
\\-as dissolved in 50 ml of dry xylene and 10 g of NaH (56% 
mineral oil dispersion) was added and the mixture was refluxed 
for 2 hr. To this solution 5 g of (hIe)2S04 in 20 nil of xylene was 
added dropwise, refluxing was continued for 14 hr. The solution 
was cooled, the excess NaH was decomposed with H20 and it  
was extracted with EtZO. The Et& layer was washed [HsO), 
dried (CaSO,), and evaporated in. ~ a c u o .  The crude product was 
passed through an column and 3.3 g [nip 145-146' (lit.lo 
nip 143-146' )] of 5-methyl-lO-methoxy-3H-dibenz [ b f ]  azepine 
was obtained. 

C.--In a separate experiment, 2 . 1  g of crude methoxy 
compound from part, A was refluxed with 75 ml of 2 N HC1 for 1 
hr; the mixture Tvas cooled, extracted with C&6, washed (H20), 
dried (CaSOa) and the CBHG removed under reduced pressure 
to yield 2 g of solid which on recrystallization from EtOH-Et20 
gave 5H-10,11-dihydro-10-dibenz [b,f] azepinone, mp 142-144", 
lit.12 mp  145-146'. 5-ILIethyl-l0,ll-dihydr~10-dibenz[b,J]aze- 
pinone (mp 103-1040J lit.10 mp 104') was prepared from the 
corresponding 5H-methyl-10-methoxy compound by similar HC1 
hydrolysis. 

D.--8 solution of 2 g of crude 5H-keto compound (part 
C), 2 g of AcC1, and 25 ml of C& was refluxed for 2.5 hr, cooled, 
and poured into HIO. The CeH6 layer was washed (XaHCOS), 
separated, and dried (CaSO4). Evaporatioii of the CGHB gave 1.3 
g, mp 137-138", of 5-acetyl-l0,11-dihydro-5H-l0-dibenz[b,f]- 
azepinone (17). Anal .  ( C ~ B H I ~ X O Z )  C, H. 

1O-Hydroxy-lO,ll-dihydro-5H-dibenz [bf] azepines.-The pro- 
cediire outlined is typical for the preparation of the three 10- 
hydroxy compounds shown in Table 11. A solution of 8 g of 
5H-10,1l-dihydro-l0-dibenz [b,f] azepinorie and 5 g of SaBH4 in 
40 ml of EtOH was stirred for 15 hr at, room temperature. The 
EtOH was removed in vacuo and the solid was treated with H20 
and extracted with Et?O. The Et20 solution was Tx-ashed (HzO), 
dried (CaS04), and evaporated inider rediiced pressure. The 
residual oily mass was t,ritrirated with hexane and the result iiig 
solid was crystallized from EtOH-hexane; yield 6 g;  mp 106- 
107". 
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A New Class of 1,3-Benzo~azinones as Potential 
Central Kervous System Agents 

Salicylic acid, salicylamide, and their derivatives 
constitute a widely used family of analgetics, anti- 
pyretics, and antirheumatic agents Sumerous ana- 
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