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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- 

( 1 )  (a) Taken in part  from the  M.S. Thesis of I.. .I. S., I.ehigl1 C'ni\.ersito, 
l!i6!4. (I,) Siiypurted l>y a grant (1 KOl~lH- l :~5t i !2)  from tlie Sationnl 
Insti tute of Mental  Health. 

(2) .i. Burger in "Medicinal Chemistry," A. Burger, Ed., Interscience, 
Kew York, 6. Y., 1960, pp 345-349. 



logs have been synthesized involving alkylation at 
the phenolic OH arid a t  the amidic S, esterification 
at the carbonyl, and substitution on the ring positions. 
'I'ht. host of new materials doe. riot appear to enhancc 
.igiiificantly the propertie. of acetylsalicylic mid. 

In the early 1950's attempts were made to incorpoixtth 
thr halicylamide moiety into n heterocyclic system. 
Horrom and Zaugg3 reported several 1,3-benzoxaz1ri- 
ones with analgetic activit\- equal to that of salicyl- 
amide. 
of' 2-(~-chloroethj-l)-2,3-dihydro-4H-l,3-benzoxazin--l- 
o i i ~  :~nd demonstrated it to be a more potent analgetic 
th:rri the 2-phenylbenzosazinoiie chimed previously.3 
i3aoll6 capitalized or1 the discovery of the 2-p-chloroethj 1 
tunction :i< :it1 eiihanct3r oi :tctivit\ : ~ n d  prepared OH, ( ' I ,  
a r i d  SI1, ririg-.ubstltutrd ~ i a l o g s .  Ilecentl\ , Fin1;i.l- 
Yteiti arid Chitirig' have I-rported analgetic activit\ 
in 2- (p-"minopheriyl)-(i-aml rin-2,:~-dihgdro-.I-H- 1 ,:3-brlr- 
zoxuzin-4-one. 

Our  recent work with acet? Ierir r-teih a s  heterocj c l ~ c  
biiilding blocks' ha\ ihon-n that ciuinnzolinoriei9 w r i t 1  

brtizothi:izirit..:i" ciiii be prepuwl readily from o-amitio- 
or o-nierc:iptobeiiz:nlide.. 111 >I .iniilar faihion i' 

1i:ive Ytudted the mechaiiiim of thc condrriwtiori ot 
0-11) dtuxybeti~miides (~s l icy lumidt~~)  :itid o - h ~  drox) - 
bt~tiz:iiiilidr. (iallcj lanilid+) \i It11 dimrthj 1 ricetj letict- 
dicarboxylate (1) which lrads t c i  2--carbomrthoxj--2- 
c~:irbomrthoxymethyl-2,3-dihydro-l~-l,3-benzoxazin-l- 
O I I P \ . ~ ~  We khould like to commrnt. herein, on tht. .> tlthrtic geiic~alitj of  that reactioii and o r i  0111' studif- 
oI t h ( w  h r~ r i zo~az i i io t i f~ .  ;i. i)otc>nti:ll ('SS :igt>rit- 

Thomae4 and Kadatzj studied the yynthe 

8 . i  I $ .  \I,. IIorruui and H,  E;. Zaugg, J .  . l m e r .  ( ' h e m .  ~ o L ' . .  73. 721 tl!d.Xl 
(1) I< ,  'l'humae G .  ni. I ) .  I-I., I3ritistl Patent  806.72!1 (li458i: Vhem.  .ih.dr 

(3) R.  Kadatz, :irm,irr~n.-I~'~,..~~I~., 7 ,  ti51 i l Y . 5 7 ~ .  
(6) F. Baoli, A. Bottazzi, IT. Ferrari. .i. Garzia, I .  ' l~abucct i i ,  aud  1,. 

( 7 )  J. Finkelstein and  E. Chiang, ./. X e d .  Ciiem.,  11, 1088 (1968). 
(8 )  See N. D. Heindel, P. 11. Kennewell, and M. Pfau, J .  U r g .  C h e r t . .  35 ,  

19) K. D. Heindel, T. F. Lemke, and  T. U. Fish, i b i d . ,  33,  3 Y Y i  (lY68j. 

53, l 1 1 2 i  (lY.59). 

Vargiu, ibid.. 13, 884 (1963). 

80 (19iO), and ref cited therein. 

10) S .  1). FI(h lr l .  V. I?. Fish. h r .  1'. l i y a n  and \ .  I i .  I,PI 32. 

I I I Y .  I1 Ill ' l l l<l'~l i t l l l l  I 1 s<.l,:!<.lT<.r, ii.i.i.. Lrl l,ll'-. 
L'1i78 ( l 9 t i i ) .  

1 \ :met\ 01 v h c )  I:iiiiid+ :il l t i  .:ilicyl:inilide. h:i\ ( i  

btwi coiideiiwl 11 it11 1 111 11 direct base-catalyzed  on^- 

( ~ ( 1  'l'ablr I) nhich produce. higli ) i ~ l d s  
of the beiizo\:ainoiie~ Thr prewnce of :in .Y-:ii) I 
fuiiction ( I . (  5 1  dit\ 1an:lide 1 s. a dit) lamidc) :tppt':it - 
to rnhnncr tlir, ) ield of the ring closure product :mI 
i, preiumabl) :I reflection of the gre 
of the S-H prototi in such h?-stem\. As 
clcnionstrutetl i i i  our m e c h ~ i i i ~ m  <tudy1l :i basic cataly-t 
1. required to tifl'ect both the OH to alkyrir addition 
arid the S E I  to vin) I cthci- :ddition yince the rewtioii 
ht i .  beeti diov 11 to pioccetl I la thew 2 di+crett. k tep .  

0 
II C'OO('H 

I 

COOCH 
2 

- bOOCH:, 
3 

Since both steps are base catalyzed it was ubuall\ 
impossible to isolate any significant quantities of the 
adduct intermediates 2. Invariably the salicylanilidei 
proceeded directly to the cyclized heterocyclic prod- 
uct 3. I n  one case (2, R = H; R' = 5-011e) it 
was possible to isolate a sufficient quantity of' the 
ititetmeditite tor  -ciwmtig : i t i d  ith CNS actibitj di(1 
r io t  (1iffr.r signific:intl! trom tha t  ot' it\ I i r~ to i~ )c~  cliv 
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arialog 8. A general procedure is described (see Ex- 
perimental Section) which permits direct conversion 
of the o-hydroxyamides into the 2-carbomethoxy-2- 
carbomet hox yme t hyl-2,3-dihydro-M- 1,3-benzoxazin-4- 
ones. 

Biological A~t iv i ty .~~- -C~mp~unds  4,5,6,7,8,10, and 
13 were evaluated for neuropharmacological activity 
i n  a modified Irwin mouse pr0fi1e.I~ Naterials were 
administered ip in solutio11 or suspension in H20- 
methyl celluloqe to 4 mice. Berizoxazinones 4,6,  and 7 
were inactive up to  1000 mg/kg. The methoxysalicyl- 
amide adduct (2, R = H; R' = 5-OMe) and its 
corresponding cyclized product 8 displayed slight de- 
pression a t  300 mg/kg with marked writhing of the 
test animals observed in 8. 

The most significant activity, however, was observed 
in the halogenated benzoxazinones. Although the 
parent triiodosalicylanilide was exceedingly toxic, es- 
timated LD;, 75 mg/kg, i t  did exhibit significant de- 
pression and reduction of spontaneous motor activity 
a t  doses as low as 30 mg/kg. The corresponding 
triiodobenzoxazine 10, was considerably less toxic, no 
deaths occured at  300 mg/kg, and at this concentration 
the compounds displayed depression of alertness, re- 
activity, spontaneous motor activity, and muscle tone. 
Similar effects were observable in 5 at 1000 mg/kg 
arid in 13 at 300 mg/kg. 

Experimental Section14 

Salicylamides and Salicylani1ides.-Except as reported below 
t,hese compounds were either commercial chemicals or were pre- 
pared by standard procedures available in the literature. 3,4',5- 
Tribromosalicylanilide was obtained as a manufacturer's sample 
from Sherwin-Williams Chemical Co., and 3,5-dibromo-3'- 
trifluoromethylsalicylanilide was similarly obtained from Pfister 
Chemical Co. 

4'-Bromosalicylanilide was prepared by treating a solution of 
0.05 mole of salicylic acid and 0.05 mole of p-bromoaniline in 113 
ml of PhCl with 0.024 mole of I.'Cls followed b,- 0.002 mole of 
AlC13. The mixture was stirred a t  reflux for 6 hr until HC1 
evolution ceased, cooled to room temperature, treated cautiously 
with 50 ml of H20 and XasPOa (hydrate) until a slightly alkaline 
pH was achieved. Exhaustive steam distillation left an invola- 
tile white solid which was filtered from the chilled aq medium 
and recrystd from MeOH to give 12.6 g (86y0) of 4'-bromosalicyl- 
anilide, mp 176.5-178'. Anal .  (CI3H~~BrKO2) C, H, K. 

5-Methoxysalicylamide was prepared in 92% yield by allowing 
0.10 mole of methyl 5-methoxysalicylate to stand in 160 ml of 
SH3-satd hIeOH for 1 week in a refrigerator. Concentration 
in vacuo precipitated the amide which tvas purified by recrystal- 
lization from AIeOH, mp 148-151'. Anal .  (CsHgN03) C, H, 
N.  
3,4',5-Triiodosalicylanilide and 3,5-diiodosalicylanilide~~ were 

prepared by the IC1 iodination of 0.05 mole of salicylanilide in 
160 ml of HOAc. A solution of 0.16 mole of IC1 in 45 ml of 
HOAc was added dropwise to the above solution over 40 min. 
The addition of 200 ml of cold H20 precipitated a tan solid and 
this mixture was heated to T5-90° with stirring for 1 hr, cooled to 

~ 

112)  Tebting vas carried out by Dr. T .  0. King. Bioldynamics lnc., Bast 
Alillstone, N.  J., and by Dr. Richard J. h1atthen.s. Pharmakon Laboratories, 
dcranton, Pa .  

(13) Y. Irwin in ".lnimal and Clinical Pharmacologic Techniques in 
Drug Evaluation," J .  H. Nodine and  P. E. Siegler, Ed., Year Book RIedical 
Publishers, l nc . ,  Chicago, Ill., 1964. 

(14) Melting points vere  obtained i n  capillaries io a Mel-Temp ap- 
paratus and  are reported uncorrected. Elemental analyses were obtained 
from Dr. George I. Robertson, Microanalytical Laboratory, Florham Park ,  
N. J., and where reported by the  symbols of the  elements are within 10.370 
of calculated values. 

(15) Although the  synthesis of these materials has been claimed in a 
ijatent, U. S. Patent 2,906,711; Chem. Ab&. ,  64, 3873 (19601, the  details 
are insutlicient t o  permit duvlication of t h e  method and a melting point 
i s  reiwrterl for  only tlie 3,5-triiodosalic~laniliile. 

room temperature and the ppt collected by filtration. Recrystal- 
lization from HOAc yielded 3,4',5-triicdosalicylanilide (mp 225- 
228') in 23% yield. Anal .  (C1aHJ3N02) K. 

Dilution of the mother liquor yielded 45Yc of 3,5-diiodosalicyl- 
anilide, mp 165-168', lit mp 173'.15 

Benzoxazinone Synthesis.-To a solution containing 30 mmoley 
of the appropriate o-hydroxyamide and 3 mmoles of NaOMe in 50 
ml of anhyd MeOH was added 33 mmoles of dimethyl acetylene- 
dicarboxylate. The addition a a s  carried out dropwise over 0.5-1 
hr and the mixture wa5 then allomed to stir a t  ambient tempera- 
ture for 24 hr. Concentration zn eacuo piecipitated the white 
crystalline products which mere recrystd from RIeOH to analytical 
purity. Yields and physical properties are reported in Table I. 

Substituted O x i n d o l e s .  111. Synthesis and 
Pharmacology of Some Substituted O x i n d o l e s l a  

JOHN WdLKER, R O Y  w. L)AISLE:Y,'b .CiD . ~ R K O L D  H. BECKtTT 

Pharmacy Department, Chelsea College of Science and Technology, 
University of London, London, S.JP.3, England 

Received M a y  19, 1970 

The compounds herein described mere synthesized as 
part of a project complementary to an investigation of 
the alkaloids of various species of Mitragyna.2 Certain 
 investigator^^-^ have reported interesting pharma- 
cological activity, whereas other workers7~* have found 
no significant activity among simple oxindole deriva- 
tives. 

R'- I 0 

R 
l , R = H  (a)R'=4-OH (b)R'=5-OH; (c)R=6-OH; 

(d) R = 7-OH (e) R' = 4-Me0; (f)  R' =i 5-Md); 
2, R = CH, (g) R' = 6-Me0; (h) R' = 7-Me0 
8, (a) R = n-Pr; R' = H; (b) R = n-Bu; R' = H 

10, R = Et; R'= 5-OH 
Ila, R = Et; R'= 6-OH; (b) R 
12, R = Et; R' = 5-Me0 
13, R=Et ;  R'=6-Me0 
19, R = H (a) R' = 4-Et0; (b) R' = 4-n-Pro; (c) R = 4-i-Pro 

Methods of preparation of compounds la-h and 2a-h 
have been described elsewhere.2 The remaining com- 
pounds in this series were prepared by the routes shown 
in Schemes A and B. The appropriate substituted 
anilines 3a-c, were acetylated and alkylated using KaH 
and the appropriate alkylating agent and deacetylated 
by refluxing with SOTo H2S04 to  give the N-alkyl deriva- 
tives 5c-g as oils. Reaction of these and the N-sub- 
stituted anilines 6a,b with C1CH2COC1 and pyridine in 

mPr; R' = 6-OH 

(1) (a) This work was carried out in part  fulfilment of the requirementh 
for the  degree of Ph .D.  of London University (R.W.D.); (b) Present ad- 
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gland. 
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(1968) and ref therein. 
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