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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. A n a l .  (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. 
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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- 
dress: School of Pharmacy, College of Technology, Brighton, Sussex. En-  
gland. 

(2) A. H. Heckett, R.  \\-. Daisley, and J. Walker, Tetruhedr071. 24,  6093 
(1968) and ref therein. 

(3) M.MullerandR.Y.Schmiede1, M e d . E r p . , l l ,  (a), 149 (1964). 
(4) J. A. Orcutt, J. P. Prytherch, M. Konicov, and  S. M .  Michaelaon, 

(5) M. E. Speeter, U. S. Patent 2,759,935 (1956). Chem. Abs tr . ,  61, 

(6) E. Merck A - G .  France M1657 (1963), C h e m .  Abstr.,  19, 2777c (1963). 
(7) F. BBhn, Z.  Phyaiol. Chem., 24, 269 (1941). 
(8 )  G. S.  Walker, R .  T .  Smith,  and H. N. \\'eavcr. .I. X e d .  Chpm.. 8 ,  

A r c h . I n t .  Pharmacodyn., 162, 121 (1964). 

2050c (1957). 

3, 628 (1965). 
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gave thtl chloroacet) 1 derivative5 7a-g as viscous 
oils. Cyclization of these mith anhyd -41C13 was LLI 

follows: 7a and 7b at a temperature of 160” gave N-n- 
propyl- and N-n-butyloxindole Sa arid Sb, respectivelj.. 
Sa having been previously obtztined from S-n-propyl- 
:3,3-dibromooxindole with Zn and HCL9 170-175” , 
7d and 7c furnished 5- and 6-hydroxy-N-eth) loxindoleb 
(10, l l a ,  subsequently niethylatcd u itli Ale2S04 to give. 
12 arid 13). At the siLme teinpt~ixti i i .c~ 7e give l l b .  
\\hereiiz a t  140”, it gave ii CI-c*oiitainiiig c~ompounil 
5oluble in Sa013 and with ir ab~orptioii b:iiid- indica- 
tive of an OH group (3200 cm-l) and ‘I rjiefa dizub- 
‘tituted benzene ring (797 and 70s cni-l) ; this com- 
pound \\ a5 assumed to be S-chloro:-lcet?l-i~r-prop? 1-711- 

aniinophenol (14) since on further heating TI ith anhj tl 
AlC1, to 170-175” i t  gave the oxindole l l b .  Attempts 
to cyclize 7f and 7g between 120 and 200” failed, prob- 
ably due to the fact that  the cyclization temperature3 
of the chloroacetyl compounds (or their demethylated 
homologs) were similar to the decomposition tempera- 
tures of the oxindoles. 

Scheme B indicate\ the routes used for the synthesi.; 
of tlie1 .l-:ill;osy-subbtitutetl oxindoles 19a-c. 2-13; - 

Experimental Section 

.A11 spectra were r e ( ~ ~ r d ~ d  O I I  a Perkiii-Llriier l i i f ~ ~ c o r d  1 :$T  
sl)e(.i!.I)photoineter. Nicroaiialy-eu itre bl- Dr. F. B. Strnux- of 
Osiol,d, 1)r. J. Baker, and hlr. 1:. Tu1,11er, School of 1’haimi:wy, 
13i.ighton College cjf Techiiology. 

(4a.b. i3:J.O g, 0.2 iiiolo), prt:piiwd 
:rtl~lrtl $lowly tu  i,eftusiitg Xit-dried . 
N:rI 1 (10 g oi 50‘ iiiiiierd oil (lis1 

Iit7SOc o r  l-l~i~oiriopropai~e (0.22 riiole) was added t l r o p ~  
~hc, builiiig Iiiistiiw. hil i i ig w:i> i , o i i ~ i i i i i i x l  for 1 hr. ( 1; 

Melt iiig po i i i t  _I ai’e correctt 4. 
.S’-Alkylanisidines (Gc--f).----The apprupriafe w e  

Inlived 1,y rcdrtced p i i i ’ e  distillatioil, i~tid thr reridite tij.- 

tlroly/,ed with boiliiig 3( Keutritlim 
tion of  the product with 20y6 w,iv NaOH gave the crude base 
ah i& vas Et&-ext,racted ( 3  X 100 mi). The Et20 was dried 
(AlgSO,), filtered, and evaporated under reduced pressure and the 
residue vacuum distilled to yield 6c-f as pale yellow oils 

S-Ethyl-m-anisidine (6c) vas  obtained in 18.0 g (60%) yield: 
bp 95-96’ (0.2 mm); lit.10 bp 133-134’ (12 mm). .V-Ethyl-p- 
anisidine (6d) was obtained iii 20.8 g (69c/) yield: bp % S h “  

w/v ILSOC (250 ml, 6 hr). 
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(0.13 mm); lit.11 bp 97" (0.3 mm). K-Propyl-manisidine (6e) 
was obtained in 25.2 g (76y6) yield: bp 114-116" (0.13 mm); 
equiv wt 165.2. X-Propyl-p-anisidine (6f) was obt,ained in 18.5 g 
(5670) yield: bp 122-124" (0.1 mm); lit.12 bp 65' (0.02 mm). 
2,5-Dimethoxy-N-methylaniline (6g).-This was prepared as 

described above from 2,5-dimethoxy-N-acetylaniline (4c, 50 g, 
0.26mole); 6g wasobtainedasapaleyellow oil: 30g(71%); bp 
120" (0.05 mm). The benzoyl derivative was obtained as white 
needles (EtOH-HZO), mp 107-108". Anal. ( C ~ ~ H I , X O ~ )  C, 

Chloroacetyl Derivatives 7a-g.-ClCII,COCl (8.5 ml, 0.11 
inole) iti dry C6II6 (40 ml) was added dropwise to a stirred, cooled 
noliiiioii of the .\;-alkylamine 6a-g (0.1 mole) in dry CsH6 (100 
nil) mid anhydrous pyridine (8 ml). The mixture was stirred 
( 2  hr), allon-ed to st,and overnight a t  room temperature, and 
heated oil a boiling water bath (0.5 hr). The cooled reaction 
mixture was treated with HZO (SO ml) to dissolve precipitated 
salts, the CCH6 layer was separated and extract,ed with 2y0 w/v 
HCl (20 ml) followed by successive quantities (30 ml) of HzO, un- 
til the aq layer was neutral. The CsH, layer was dried (hIgS04), 
filtered, and evaporated under reduced pressure to yield the 
crude chloroacetyl derivatives 7a-g as dark viscous oils which were 
used wkhout further purification. 

Cyclization of Chloroacetyl Derivatives 7a-g.-An intimate 
mixt,ure of the chloroacetyl derivative with twice its weight of 
finely powdered anhyd hlC1, was heated for the time specified 
below-, aiid the black solid or semisolid product when cold was 
decomposed with 2-3 times its weight of crushed ice. Weight 
of starting material, cyclization temperature, time, and work-up 
procedure after the addition of ice are as follows. 

7a (21.1 g, 160°, 2 hr) was extract,ed wit,h CH2ClZ (3 X 50 ml) 
dried ( hlgSOI), filtered, and evaporated under reduced pressure. 
The residiie was distilled uiider high vacuum and the distillate 
recrystallized (petr ether 80-100") t,o give i\r-mpropyloxindole 
(Sa) as pale yellow prisms: 14.1 g (77%); bp 136' (0.03 mni); 
mp 68"; lit,.9 mp 68-69". 

The product (7b, 15.0 g, 160°, 2 hr) was worked up as for 7a 
and distilled under high vacuiim to give N-n-butyloxindole (8b) 
as a Dale orange oil: 10.1 g ( g o y n ) :  bp 1244125' (1 mm). Anal. 

I T ,  N. 

- . .  

(ClzHlbXO) CrH, N. 
After decomDosition of 7d (10. 50". 10 min, 175O, 1 hr) with 

. I  I 

crilshed ice the'resldting solid m-as removed by filtration and after 
3 recrystallizations (H20)  gave 5-hydroxy-,V-ethyloxindole (10) 
as pale yellow needles: 4.5 g (58%); mp, 180-162". Anal. 

The crude (product of 7c (10 g, 170", 1 hr), recrystallized Wice 
(HzO), gave 6-hydro~y-~\--ethyloxindole ( l l a )  as wrhite needles: 
3.7g (48%); mp 174-175". 

The crude product of 7e (5 g, 140°, 1 hr) removed by filtra 
tion and recrystallized twice (PhMe) gave slender white needles, 
3.1 g, mp 160-161", which were soluble in dil NaOH and gave a 
positive C1 test. The ir spectrum indicated the presence of OH 
(3200 cm-1) aiid a meta disubst,ituted benzeiie ring (708, 797 
cm-1). It was formulated as I\:-chloroacetyl-lV-n-propyl-m- 
aminophenol(14), yield 64y0. 

The attempt to cyclize 7e was repeated at 170" for 1 hr and the 
crude product, was extracted with EtOH (50 ml), t,he resulting 
solution was filtered and treated tmlce with activat,ed charcoal, 
refiltered, and evaporated to approximately 13 ml. Sandy 
primis were deposited from this soliltion aft,er several days a t  
room temperatiire. These, when recrystallized (EtOTI-IT&) 
gave 6-hydroxy-~Y-propyloxindole ( l l b )  as lotig white needles: 
1.6 g (l:j',;i); mp 169-171'. l l b  
was alro ohtaiiied by cyclizatiou of 14 with aiihydiuiis .klCl, 
a t  170". 

-411 attenipts to cyclize 7f and 7g with anhyd AlCh at, 120-200" 

( ClOHl,S02) c, 11, N. 

Anal. (C~~HIINOZ)  c, H, s. 

A n d .  (Cl4H1,C1NO2) C, H, K. 

.Ina2. (CIITIl,N02) C, 11, Ti. 

were unsuwesfiil. 
5-Methoxy-S-ethyloxindole (12).-LIe~S0~ (2.2 g, 0.017 

mole) wa5 added dropwise to a cooled, stirred solution of 2.4 g 
(0.014 mole) of 10 in-7.5% w/v XaOH (9 ml). When the addi- 
tion was complete the mixture wm heated on a steam bath for 
30 min, addiiig 7.5 w/v NaOH as necessary to maintain alkalinity. 
The product was cooled and extracted with Et20 (3 X 20 ml), 
the E t20  lager was dried (MgSOn), filtered, and evaporated under 
reduced pressure. The residue, recrystallized (petr ether 60- 
go"), gave pale yellow prisms: 2.0 g (78y0); mp 75-76". Anal. 
(Ci1Hi3NO2) C, H, N. 

(11) Y .  Nomura, J .  Chem. Soc. J a p .  Pure Chem. Sect,, 14 ,  731 (1953). 
(12) H. J. BarberandX. R .  Wragg, J .  Chen. Soc., 610 (1946). 

6-Methoxy-Ar-ethyloxindole (13).-lla (3 g, 0.017 mole) \vas 
niet'hylaled as described in the previous experiment. Re- 
crystallization (petr ether XO-100") gave large slightly pink 
crystals: 2.2 g (68.07,); mp 65-68". Anal. (c11H13NOz) C, 
H, Tu'. 

2-Ethoxy-6-nitrotoluene (16a).-A solution of 15 (20 g, 0.13 
mole) in LIeOH (100 ml) was added 60 a solution prepared by 
dissolving Na (5.8 g, 0.25 g-atom) in MeOH (60 ml). Et2S04 
(34.2 g, 0.13 mole) was then added dropwise, stirring vigorously. 
When the addition was complete the mixture was boiled under 
refliuc for 1 hr, most of the 31eOII was renioved by evaporatioii, 
the solution was dilut'ed (HzO, 100 ml) and extracted with Et20 
(3 X 50 ml). The Et20 solution was washed successively #-it11 
5yo w/v NaOH (50 ml) and H20 (2 X 50 ml), dried (LlgSO,), 
filtered, and evaporated to dryness under reduced presiure. 
Vacuum distillation of t,he residue, followed by crystallization 
(AleOH-I€,O), gave pale yellow needles: 19.5 g (X2%); bp 
116" (2.2 mm); mp 48-49". 
2-n-Propoxy-6-nitrotoluene (16b).-This m s  prepared by 

a similar method to that described for 168, but using l-bromo- 
propane (32.9 g, 0.26 mole) as the alkylating agent with a reflux 
time of 4 hr. Vacuum distillation of the residue obtained from 
the Et20 extract gave a product which when recrystallized 
(MeOH-HzO) gave pale yellow plates: 12.3 g (48YC); bp 180' 
(17 mm); mp 35-36'. 
2-Isopropoxy-6-nitrotoluene (16c).-The method of prepara- 

tion was similar to that used for 16b using 2-bromopropane 
(32.9 g, 0.26 mole), and boiling under reflux for 12 hr. Vacuum 
distillation of the residue yielded a pale orange-yellow oil: 
13.6 g (537,); bp 124" (2.2 mni). 
2-Alkoxy-6-nitrophenylacetic Acids (18a-c).-To a suspension 

of EtOK prepared from K (7.8 g, 0.2 g-atom) and abs EtOH 
(25 nd) in dry Et20 (160 ml) R solution of the appropriate alkoxy- 
nitrotoluene (16a-c) (0.1 mole) and diethyl oxalate (29.2 g, 0.2 
mole) in dry xylene (50 ml) was added dropwise. The dark red- 
pirple product was stirred for 4 hr and allowed to stand a t  room 
temperature for 3 days. The precipitated K salt (17a+) was 
extracted with HzO-ice (100 ml) and the resulting dark red aq 
layer extracted with EtzO (3 X 50 ml), filtered, and the residual 
Et,O removed by blowing air through the solution, which was 
t,hen cooled in an ice bath and treated alternatively with 209; 
SaOH and 3OYG HzO? (approx 16 ml of each) in small quantities 
until the dark red color was discharged. When subsequently 
filtered and acidified (concd HC1) the product was precipitated. 
2-Ethoxy-6-nitrophenylacetic acid (18a) was obtained as orange- 
brown needles (H2O): 9.2 g (41yG); mp 159". Anal. (CloHIl- 
NO5) C, H, X. 2-n-Propoxy-6-nitrophenylacetic acid (18b) 
was obtained as pale yellow needles (H20): 6.9 g ( 3 2 7 , ) ;  mp 
133-134". Anal. (CIIH1,NOr) C, H, S. 2-Isopropoxy-6-nitro- 
phenylacetic acid (18c) was obtained as pale orange-yellow nee- 
dles(Hz0): 2.6g(117,); mp 157". 

4-Etboxyoxindole (19a).-A solution of 18a ( 2  g, 0.009 mole) ill 
ScOH (40 ml) was hydrogenated at  room temperature and pres- 
sure in  the presence of 10% Pd-C (0.1 g). The theoretical up- 
take of Hz was achieved after 1 hr, the product was filtered, the 
filtrate was evaporated to dryness under reduced pressure, arid 
the residue was recrystallized ( P u l e ) ,  t o  yield slender white 
needles: 1.2 g (80%); mp 197-198'. Anal. (CloHllKOz) C, H, 
x. 

4-n-PropoxysxindoIe (19b).-A sohition of 18b (1.3 g, 0.0054 
mole) in 5% NaOH solut,ion (20 ml) was hydrogenated as for 
19a, the theoretical uptake of Hz being achieved after 30 min. 
After filtrat,ion t'he prodiict was acidified with concd €IC1 and 
heated on a st,eam bath for 30 min. On cooliig, crystals ap- 
peared which when collected and recrystallized (EtO€I-If?O) 
gave white needles: 0.86 g (S3%); nip 143-146". Anal. (Cll- 

4-Isopropoxyoxindole (19c).--A solution of 18c (2.4 g, 0.01 
mole) in NaOH solution (30 ml) was hydrogenated as described 
above. Recrystallization of the product (E~OH-HPO), gave 
fine white needles: 1.41 g (74%#); mp 123-124". Anal. (Cll- 

Anal. (CgHll?j03) C, H, N. 

Anal. (CloHlaNOa) C, H,  N. 

Anal. (CloH13NOa) C, H, N.  

Anal. (CIIH&O:) C, H, N. 

HlsNO2) C, JI, N. 

H13NOz) C, H, N. 
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