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Base-catalyzed elimination of acetic acid from 2-(N-acetoxyacetamido)acetanilidea to afford the reactive and 
unisolated 2-(acetyliiino)acetanilides is described. Available nucleophiles add to the unsaturated imine bond 
to give 2-substituted 2-acetamidoacetanilides. Special casea are discussed, including a reaction of ammonia with 
an o-benzoyl-2-(N-acetoxyacetamido)acetanilide that leads ultimately to a 3-acetamido-l,4benaodisaepine. 

Pharmacologically important 1,4-benzodiazepines 
having funct'ional substituents in the 3 position have 
been prepared in a variety of ways, each of which has 
depended ultimately upon an initial Polonovski re- 
arrangement of the corresponding We sought 
to carry out cyclization reactions that would afford 
these 3-substituted benzodiazepines directly and have 
succeeded in preparing 3-acetamidobenzodiazepines in 
this manner. 

The most favored synthesis of 1,4-benzodiaaepin-2- 
ones has involved o-(2-aminoacetamido)phenyl ke- 
tones as intermediates but the products have had in the 
3 position either no substituent or a nonfunctional one 
such as an alkyl group.8 In order to accomplish a 
synthesis of a benzodiazepine having a 3-functional 
substituent it was necessary to have, at least as a tran- 
sient intermediate, a compound of type I (eq l) ,  where 
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R is an alkyl or aryl group and Z is a functional group. 
In  developing a preparation for such compounds a 
rather general synthesis has been achieved for gem- 
disubstituted compounds of type I1 in which Y is a 
functional group and Rz, Rq, Rg, and Ra are optional. 

Banfield, et aL14 have reported the ready addition of 
alcohols and amines to the double bond of N-acyl- 
ketimines to  form alkoxyacetamidodiarylmethanes and 
aminoacetamidodiarylmethanes and more recently sim- 
ilar additions have been recorded with N-acylaldi- 
mines.6 These reactions suggested a method for making 

I1 with Y = amino, alkoxy, or alkylthio groups. The 
earlier methods for the preparation of N-acylaldimines 
and N-acylketimines involve either direct reaction 
between a carbonyl compound and the necessary amide 
or acylation of the corresponding imiie or intermediate 
Grignard complex. Neither method seemed to be 
suitable for the specific case (IIa) with which we were 
most concerned. 

The base-catalyzed elimination (eq 2) of acetic 
acid from 4-acetoxy-7-chloro-1,3,4,5-tetrahydro-5 
phenyl-2H-l,4-benzodiaaepin-2-one (111) to afford the 
cyclic imine, 7-chloro-l,5-dihydro-5-phenyl-2H-1,4- 

(1) A preliminary communication has appeared: 5. C. Bell, R. J. 
McCaully, and S. J. Childreas, Tetrahedron Letters. 2889 (1965); preaented in 
part at the 152nd National Meeting of the American Chemical Society, New 
Ycrk. N. Y., Sept 1966, p 814. 

(2) After completion of this work, acceaa to 3-chlorobensodiasepinea oia 
2-dichloromethylquinaaoline 3-oxides [A. Stempel, E. Reeder, and L. H. 
Sternbach, J .  Ow. Chem., SO, 4267 (l965)l and v i a  direat halogenation of 
bensodiaaepinea [R. I. Fryer, E. E. Garcia, and L. H. Sternbach, South 
African Patent, 66,7088 (1967) 1 was reported. 3-Carboxy derivatives have 
been obtained by cyclizations involving aminomalonic acid derivativas 
[J. Schmitt, Belgian Patent. 665.401 (1965)l and by direat attack of ethyl 
chloroformate upon benaodiazepinonea unsubstituted in the 3 position 
[J. Hellerbach, A. Stempel, and L. H. Sternbach, South Afriaan Patent, 
66.7243 (1967) 1. 
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benzodiazepin-2-one (IV), which we have reported," 
suggested a method for the generation of the desired 
intermediate. The requirements for the occurrence 
of the elimination in I11 are an activated a-hydrogen 
atom and a suitable leaving group on the nitrogen atom. 
These requirements are met in the noncyclic compound 
Va, which by elimination of acetic acid would yield the 
desired acylaldimine (VI) (eq 3). 

d.0CH3 

Va r H 1 

Indeed, Va lost acetic acid in the presence of base 
but the resultant VI was so reactive toward addition of 
available nucleophiles that it has not been isolated. 
For example, Va upon treatment with sodium hy- 
droxide in ethanol afforded IIb by addition of ethanol 
to the intermediate VI. The structure of IIb was 
confirmed through ita nmr spectrum by the spin-spin 
coupling of its remaining a-hydrogen atom with that 
of the adjacent amide proton and by the presence of an 
ethoxy pattern. Ammonia in ethanol also caused 
elimination of acetic acid from Va, but in this case 
ammonia was the adding nucleophile instead of ethoxide 
and the desired IIa was obtained. Cyclization of IIa 
(Scheme I) to the 3-acetamidobenzodiazepine VI1 was 
brought about by mild heating. Direct comparison of 
VI1 obtained in this way was made with an authentic 
sample which, in turn, was prepared by acetylation of 
the corresponding 3-aminobenzodiazepine (VIII) de- 
rived from 3,7-dichloro-l ,3-dihydro-5-phenyl-2H-l14- 
benzodiazepin-2one (IX)? The identity of the two 
samples gave further assurance that the elimination- 
addition reaction had proceeded as described above. 
It was possible to cleave the acetamido group in acid 
without ring destruction to give the %amino compound 

Surprisingly, in view of the well-known susceptibility 
of benzodiazepines to rearrangements, treatment of 
VI11 with nitrous acid led to the 3-hydroxy compound 
(X, oxazepam) in excellent yield. (See Scheme I.) 
The corresponding 3-acetoxy compound (XI) was 
obtained in similar yield when the nitrous acid treat- 
ment was carried out in acetic acid. 

The extreme reactivity of the intermediate N-acyl- 

(VIII). 

(6) 8. C. Ball, R. J. McCaully, and 8. J. Childreas, J .  Mod. Chsm., 11, 

(7) 8. C. Ball and 8. J. Childrrss. J .  Oro. Chsm., ¶T, 1691 (1962). 
172 (lam). 
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VI1 

aldimine VI suggested the general usefulness of the 
elimination-addition reaction for preparing compounds 
of type I1 and some study was given to its application 
for this purpose. The study has so far been limited to 
acetanilides. Although there is some effect of the 
aromatic substituents on the ease of the elimination- 
the presence of electron-withdrawing groups such as 
carbethoxy, sulfamoyl, and benzoyl as well as the hal- 
ogens results in better yields than is the case with 
electron-donating groups-the reaction itself would 
not appear to be limited to the anilides. 

The ease of addition of nucleophiles to the N-acyl- 
iminoacetanilides is similar to the reactivity reported 
for the N-a~ylketimines.~ Following base treatment 
of Val the addition of mercaptans and a-pyridone as 
well as the already mentioned addition of alcohols and 
amines has been observed. Thus, compound Va with 
triethylamine and ethylmercaptan gave 2-acetamido- 
2'-benzoyl-4'-chloro-2-ethylthioacetanilide (IIc), with 
sodium 2(1H)-pyridone produced 2-acetamido -2'- 
benzoyl-4'-chloro-2-(1,2-dihydro - 2 - oxo-1-pyridy1)- 
acetanilide (IId), and with diethylamine in ethanol 
gave 2-acetamido-2'-benzoyl-4'-chloro-2-diethylamino- 
acetanilide (IIe). Sulfanilamide reacted with Va in 
the presence of triethylamine at its aromatic amino 
group to afford IIf, as shown by a negative diazo cou- 
pling test. p-Nitrobenzenesulfonamide reacted at the 
sulfonamide group with 2-(N-acetoxyacetamido)-4'- 
chloroacetanilide (Vd) to give IIg which was reduced 
catalytically to afford IIh. 

An occasional side reaction of the elimination-addi- 
tion reaction involved attack of the base or nucleophile 
on the carbonyl group of the N-acetoxy group to give 
%(N-hydroxyacetamido)acetanilides, illustrated by the 
preparation of %(N-hydroxyacetamido)-4'-methoxy- 
acetanilide (XII) (eq 4). The amount of the side 
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morpholine Ve - 
NHCOCH2NCOCH3 
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reaction was determined in some measure by the reac- 
tion conditions. When the 2-(N-acetoxyacetamido)- 
acetanilides were added to an excess of base and nucleo- 
phile at about 70" the extent of the side reaction was 
minimal. Another type of side reaction occurred 
when hydroxylamine or hydrazine was used as the base  
nucleophile. The expected products from Va were 
XIIIa and XIIIb but each lost acetamide to give the 
corresponding oxime (XIVa) and hydrazone (XIVb) 
as shown in eq 5. 

XIIIa, R 5 OH 
b, R- NHZ 

XIVa, R-OH 
b, R a NHz 

The 2-( N-ace tox y ace t amido) acet anilides (V) used 
in the present work were synthesized by either of two 
routes (see eq 6): (1) direct acetylation of the corre- 
sponding hydroxylamines (XV) , themselves obtainable 
from hydroxylamine and the halo derivatives, and (2) 
treatment of the requisite anilines (XVI) with N- 
acetoxyacetamidoacetyl chloride.8 The reaction en- 
suing upon acetylation of XVb was complex and gave 
XVII. (See Scheme 11.) It seems reasonable that 
diacetylation of the hydroxyamino function was ac- 
companied by cyclization to a 3,1-benzoxazin-4-one 
which facilitated proton abstraction and initiated the 
elimination-addition reaction. Addition of acetate 
to the postulated acylaldimine afforded XVII. One 
of the intermediates (Vb) proposed in this pathway was 
prepared independently by treating 5chloroanthranilic 
acid (XVIb) with N-acetoxyacetamidoacetyl chloride. 
Compound Vb gave XVII upon treatment with acetic 
anhydride. The infrared and nmr spectra of XVII 
are consistent with the structure given and are detailed 
in the Experimental Section. Treatment of XVII with 
methylamine resulted in ring opening and displacement 
of acetate to afford 110. 

In a companion case, 2-amino-4-chlorobenzenesulfon- 
amide (XVIc) was treated with N-acetoxyacetamido- 

(8) 9. C. Bell, R. J. McCaul!y. and 8. J. Childreas. J .  Helsrocyctic Ch6mn.' 
in press. 
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acetyl chloride to yield Vc. Here, treatment with the 
base morpholine not only brought about the elimina- 
tion-addition reaction affording IIq, but also caused 
cyclization to the benzothiadiazine XVIII (eq 7). 
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With hydrazine and Vc, elimination-addition, cyclka- 
tion, and elimination of acetamide occurred to yield 
XIX. 

A small sampling of additional examples of 11, V, 
and XV has been included in the Experimental Section 
in order to illustrate further the generality of the reac- 
tions. 

Experimental SectionQ 
2-Acetamido-2'-benzoyl-4'-chloro-2-ethoxyacetanilide (IIb).- 

To a suspension of 1.3 g of Va8 in 30 ml of ethanol was added drop- 
wise a solution of ,4 N sodium hydroxide until the reaction 
solution remained strongly basic. Upon dilution with water 
0.8 g of product formed, mp 199-201' (from acetonitrile). 

The nmr spectrum (CDC18) showed peaks for the ethoxy group 
a t  d 1.33 (CH3, t )  and 3.76 (CHZ, q ,  J = 7 cps) and the amide 
methyl group at  2.08 (s). The NH peak a t  6.80 (d) vanished 
upon deuteration and the methine doublet a t  5.62 (J = 9 cps) 
became a singlet. There were infrared peaks at 3.11 (NH), 
5.84 (aromatic amide), 6.01 (aliphatic amide), and 6.10 p (ben- 
zoyl). 

Anal. Calcd for CleHloC1N~04: C, 60.90; H, 5.11; C1, 
9.46; N, 7.48. Found: C, 60.63; H, 5.12; C1, 9.43; N, 
7.55. 
2-Acetamido-2-amino-2'-benzoyl-4'-chloroacetanilide (IIa).- 

Compound T'a (1.0 g) was added a t  0' to 100 ml of ethyl alcohol 
saturated with ammonia and the mixture was stirred for 15 hr. 
After evaporation of the solvent in vacuo, the residue was dis- 
solved in benzene and cooled. The resultant precipitate, 0.27 
g, mp 125-130', was collected and recrystallized from acetoni- 
trile to a constant melting point of 140-142'. 

Anal. Calcd for C17H1&1N303: C, 59.05; H ,  4.67; C1, 
10.25; N, 12.15. Found: C, 58.76; H, 4.40; C1, 10.4; N, 
11.87. 

3-Acetamido-7-chloro-1 ,J-dihydro-S-phenyl-2H-l ,Cbenzodi- 
azepin-2-one (VII).-To 200 ml of ethanol saturated with am- 
monia was added 7.0 g of S'a with stirring. After standing 
overnight a t  room temperature, the solution was concentrated 
in vacuo and the residue was dissolved in benzene. The white 
solid obtained upon cooling [3.8 g, mp 274-275' (from ethanol)] 
was identical with a sample of VI1 prepared by treating 3-amino- 
7-chloro-1 ,Sdihydro-5-phenyl-2H- 1,4-benzodiazepin-2-one (VIII ) 
with acetic anhydride in pyridine. 

Anal. Calcd for C17HI4C1N302: C, 62.29; H, 4.30; N, 
12.82. Found: C,62.15; H,4.15; N,2.94. 

3-Amino-7-chloro-l,3-dihydro-5-phenyl-2H-1,4-benzodiaze- 
pin-2-one (VIII). Method A.-Compound VI1 (1 g) was dis- 
solved in methanol containing excess hydrogen chloride and 
allowed to stand for 18 hr. The solution was diluted with water 
and made alkaline with ammonium hydroxide. The resultant 
solid, 0.65 g, was collected and recrystallized from ethanol to 
give VIII, mp 205-206'. 

Method B.-A solution of 5.0 g of 3,7-dichloro-1,3-dihydro-5- 
phenyl-2H-l,4-benzodiaeepin-2-one (IX)' in 50 ml of dimethoxy- 
ethane was added to 50 ml of a saturated solution of ammonia 
in dimethoxyethane, and after stirring for 20 min, the salt was 
filtered off and the solvent was removed in vacuo. The residue 
was dissolved in cold acetonitrile and the hydrochloride salt 
(3.1 g) was precipitated by the addition of alcoholic hydrogen 
chloride. Recrystallization from ethanol gave VI11 hydrochlo- 
ride hemialcoholate, mp 225-226'. 

Anal. Calcd for Cl6Hl&1N30~HCl~O.5C~H~OH: C, 55.66; 
H ,  4.07; Ci, 20.54; N, 12.12. Found: C, 55.62; H, 4.57; 
CL20.51; N, 12.36. 

The hydrochloride salt of T'III was treated with a sodium car- 
bonate solution to give the base, mp 205-206" (from alcohol). 

Anal. Calcd for C15H1&lNaO: C, 63.05; H ,  4.23; C1, 
12.41; N, 14.71. Found: C, 63.20; H, 4.36; C1, 12.20; 
N, 14.86. 

7-Chloro- 1,3-dihydro-3-hydroxy-5-phenyl-2H-1,4-benzodiaze- 
pin-2-one (X).-To a warm solution of 10.0 g of VI11 in 200 ml 
of 0.5 N hydrochloric acid was added dropwise an aqueous 5% 
solution of 3 g of sodium nitrite. The solid (9 g) that formed was 

(9) The melting points have not been corrected. The infrared spectra 
were taken in KBr pellets and the nmr spectra were taken in solvents con- 
taining TMS as the internal standard. 

collected and recrystallized from alcohol giving X, mp 205- 
206', identical with an authentic sample.? 

3-Acetoxy-7-chloro- 1,3-dihydro-5-phenyl-2H-l,4-benzodiaze- 
pin-2-one (XI), mp 239-241',7 was prepared in a similar manner 
from VI11 using acetic acid as solvent. 

4'-Chloro-2-iodoacetananilide.-A mixture of 10.0 g of 2,4'- 
dichloroacetanilide, 15 g of sodium iodide, and 300 ml of acetone 
was heated under reflux for 4 hr. The reaction mixture was 
filtered from sodium chloride and evaporated to dryness and the 
residue was recrystallized from ethanol to give 10.8 g of product, 
mp 174-176'. 

Anal. Calcd for C8H7ClINO: C, 32.51; H ,  2.39; C1, 11.99. 
Found: C,32.70; H,2.24; C1,11.54. 
5-Chloro-2-chloroacetamidobenzoic acid, mp 214-217', WW 

prepared in the usual way from 5-chloroanthranilic acid and 
chloroacetyl chloride. 

Anal. Calcd for CgH7Cl2NOs: C, 43.56; H, 2.84; C1, 
28.58; N, 5.64. Found: C, 44.02; H ,  3.08; C1, 28.40; N, 
5.59. 
2-Iodoacetamido-5-chlorobenzoic acid, mp 186-188", was 

made in the same way as was 4'-chloro-2-iodoacetanilide. 
Anal. Calcd for CoH7ClIN03: C1, 10.44; I ,  37.38; N, 4.12. 

Found: C1,10.40; I ,  37.4; N,4.38. 
4'-Chloro-2-hydroxyaminoacetanilide (XVd) .-To a solution of 

120 g of 4'-chloro-2-iodoacetanilide in 800 ml of ethanol a t  75' 
was added a solution of 88 g of hydroxylamine hydrochloride in 
400 ml of 4 N sodium hydroxide. The solution was heated a t  80' 
for 10 min, chilled, and diluted with 1 1. of water. The crude 
product (69 g), after recrystallization from benzene, had mp 

Anal. Calcd for CsH9ClNz01: C, 47.89; H, 4.52; C1, 17.67; 
N, 13.97. Found: C, 48.35; H, 4.53; C1, 17.9; N, 13.73. 

Similarly prepared was 5-chloro-2-hydroxyaminoacetamido- 
benzoic acid (XVb) from 2-iodoacetamido-5-chlorobenzoic acid. 

Anal. Calcd for CgH9ClN204: C, 44.18; H ,  3.71; C1, 
14.49. Found: C, 44.58; H ,  3.78; C1, 14.35. 

Preparations of V. Method A. 2-(N-Acetoxyacetamido)-5'- 
chloro-2'-sulfamoylacetanilide (Vc).-N-Hydroxyaminoacetic 
acid (2.0 g) was stirred in 30 ml of acetic anhydride under a 
nitrogen atmosphere a t  50' for 15 min. Undissolved acid (0.32 
g) was filtered from the solution and the filtrate was concentrated 
to a yellow oil. The residual reagent was removed by flushing 
several times with toluene. The crystalline residue remaining 
after the final evaporation of toluene was dissolved in a solution 
of 6 ml of thionyl chloride in 20 ml of methylene chloride. After 
heating the solution for 5 min a t  reflux in a nitrogen atmosphere 
the solvent and the excess reagent were removed in vacuo. The 
residue, dissolved in 40 ml of methylene chloride, was added to a 
solution of 8.4 g of 2-amino-4-chlorobenzenesiilfonamide (XVIc) 
in 50 ml of dimethoxyethane with stirring. After 1 hr a t  room 
temperature 4.4 g of the hydrochloride of the starting amine was 
filtered off. The filtrate was concentrated in vacuo and the 
residue was triturated in ethanol and filtered to give 2.9 g of 
Vc, mp 155-157'. Recrystallization from ethanol raised the 
melting point to 157-159". 

Anal. Calcd for CI~H&~N&&~: C, 39.61; H, 3.88; C1, 
9.75; N, 11.55. Found: C, 39.96; H ,  3.87; C1, 9.70; N, 
11.63. 

Method B . 2- (N-Acetoxyacetamido)-4'-chloroacetanilide 
(Vd).-A mixture of 4.0 g of 4'-chloro-2-hydroxyaminoacetanilide 
(XVd) and 100 ml of acetic anhydride was heated on the steam 
bath for 20 min and concentrated to dryness in vacuo. The 
residue was triturated in 2-propanol. The resultant solid was 
filtered and washed with 2-propanol and hexane giving 4.8 g 
of Vd, mp 135.0-135.5'. 

Anal. Calcd for C I ~ H I ~ C ~ N Z O ~ :  C, 50.62; H ,  4.60; N, 
9.84. Found: C,50.80; H,4.61; N,9.70. 

The following compounds were prepared by the foregoing 
methods as indicated. 
2-(N-Acetoxyacetamido)-4'-methoxyacetanilide (Ve), mp 146- 

147', was prepared from 4'-methoxy-2-hydroxyaminoacetanilide 
(XVe) via method B. 

Anal. Calcd for C ~ ~ H I ~ N Z O ~ :  C, 55.71; H ,  5.75; N, 10.00. 
Found: C,56.11; H,5.95; N, 10.14. 

2-[2-(N-Acetoxyacetamido)acetamido]-5-chlorobenzoic acid 
(Vb), mp 182-183', was prepared from 5-chloroanthranilic acid 
(XVIb) via method A. 

Anal. Calcd for Cl~H&lNzOs: c ,  47.50; H, 3.98; c1, 
10.78; N, 8.52. Found: C, 47.72; H, 4.13; C1, 10.7; N, 
8.37. 

144-146 ' . 
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Methyl 2-[2-(N-acetoxyacetamido)acetamido]benzoate (Vf), 
mp 94-96', was prepared from methyl anthranilate (XVIf) 
via method A. 

Anal, Calcd for C141310N~06: c, 54.54; H,  5.23; N,  9.09. 
Found: C, 54.69; H,8.18; N,8.96. 
2-(N-Acetoxyacetamido)-2',6'-dhethylacetanilide (Vg), mp 

200-201.5', was prepared from 2,6-xylidine (XVIg) via method A. 
Anal. Calcd for C l J l l~N~O~:  C, 60.42; H, 6.52; N, 10.07. 

Found: C,60.31; H,6.20; N, 10.39. 
N- [ (6-Chloro-4-oxo-4H-3,l-benzoxazin-2-yl)acetoxymethyl] - 

acetamide (XVII) .-A solut,ion of 3.6 g of 5-chloro-2-hydroxy- 
aminoacetamidobenzoic acid (XVb) (or 4.8 g of Vb) and 50 ml of 
acetic anhydride was heated for 1 hr on the steam bath and 
partially concentrated. White crystals, 2.1 g, mp 208-210' 
dec, were obtained on cooling. 

The nmr spectrum DMSO-& had methyl peaks a t  6 2.40 (s) 
and 2.18 (s). Upon deuteration the amide proton doublet a t  
9.35 disappeared and the methine doublet a t  7.0 (J  = 9 cps) 
became a singlet. The infrared spectrum had carbonyl peaks a t  
5.60,5.71, and 6.00, NH a t  3.06, and amide I1 a t  6.52 p .  

Anal. Calcdfor C18HllC1Nz06: C, 50.25; H, 3.56; C1,11.41; 
N,9.02. Found: C,50.32; H, 3.52; C1,11.40; N,8.85. 

The following compounds were prepared in the same way as 
IIa. 

t-Acetamido-2'-benzoyl-4'-chloro-2-ethylthioacetanilide (IIc), 
mp 118-119', was prepared from Va, ethylmercaptan, and tri- 
ethylamine. 

Anal. Calcd for CleHloClNz03S: C, 58.37; H, 4.90; N, 7.17. 
Found: C, 58.43; H, 4.83; N, 7.11. 

2-Acetamido-2 '-benzoyl-4 '-chloro-2- (1,2-dihydro-2-0~0- l-pyr- 
idy1)acetanilide (IId), mp 204-206', was prepared from Va and 
sodium pyridone. 

Anal. Calcd for C Z Z H ~ ~ C I N ~ O ~ :  C, 62.36; H, 4.28; C1,8.37; 
N,9.92. Found: C,62.30; H,4.31; C1,8.4; N,9.99. 

2-Acetamido-2 '-benzoyl-4 '-chloro-2-diethylaminoacetanilide 
(IIe), mp 150-152', was prepared from Va and diethylamine. 

Anal. Calcd for C Z ~ H Z ~ C ~ N ~ O ~ :  C, 62.76; H, 6.02; C1,8.83; 
N, 10.46. Found: C, 62.59; H, 5.75; C1,8.9; N, 10.16. 

2-Acetamido-2 '-benzoyl-4 '-chloro-2-(p-sulfamoylanilino)acet- 
anilide (IIf), mp 204-206', was prepared from Va, sulfanilamide, 
and triethylamine. 

Anal. Calcd for C23H~lClN408: C, 55.14; H, 4.23; C1,7.08; 
N, 11.18. Found: C, 55.14; H, 4.15; C1,7.42; N, 10.86. 

2-Acetamido-2 '-benzoyl-4'-chloro-2-methylaminoacetanilide 
(IIi), mp 142-143.5', was prepared from Va and methylamine. 

Anal. Calcd for ClaH18C1NaOa: c, 60.08; H, 5.04; C1,9.85; 
N, 11.68. Found: C,60.19; H,5.18; C1,9.85; N,  11.46. 

Methyl 2-(2-acetamido-2-aminoacetamido)benzoate (IIj), mp 
144-146', was prepared from Vf and ammonia. 

Anal. Calcd for ClzH1aNaO4: C, 54.33; H,  5.70; N, 15.48. 
Found: C,54.34; H,5.61; N, 15.83. 

Methyl 2-(2-acetamido-2-methylaminoacetamido)benzoate 
(IIk), mp 143-145', was prepared from Vf and methylamine. 

Anal. Calcd for ClrH17N304: C, 55.90; H, 6.14; N, 15.05. 
Found: C,55.76; H,6.14; N, 14.85. 
2-(2-Acetamido-2-aminoacetamido)-5-chlorobenzoic acid hy- 

drate (IIl), mp 143-145', was prepared from Vb and ammonium 
hydroxide, 

Anal. Calcd for C11HI~ClN301~H~O: C, 43.50; H, 4.65; C1, 
11.73; N, 13.84; HzO, 5.93. Found: C, 43.39; H, 4.97; C1, 

2-Acetamido-2-amino-4'-chloroacetanilide (IIm), mp 171-173'. 
was prepared from Vd and concentrated ammonium hydroxide. 

Anal. Calcd for CloH1~C1NaO2: C, 49.69; H, 5.01; C1, 14.67. 
Found: C,49.58; H, 5.24; C1, 14.8. 

2-Acetamido-2-diethylamino-2',6'-dhethylacetanilide (IIn), 
mp 177-179", was prepared from Vg and diethylamine. 

Anal. Calcd for Ct&&NaOz: C, 65.95; H, 8.65; N, 14.42. 
Found: C, 65.97; H, 8.59; N, 14.15. 

2-Acetamido-4'-methoxy-2-morpholinoacetanilide (IIp), mp 
184-186', was prepared from 2-(N-acetoxyacetamido)-4'-meth- 
oxyacetanilide (Ve) and morpholine. 

Anal. Calcd for C15Hz1N804: C, 58.62; H, 6.89; N, 13.67. 
Found: C, 58.13; H,6.82; N, 13.52. 

The filtrate from the above reaction was concentrated to dry- 
ness and water was added to afford a solid that was collected and 
recrystallized from ethanol giving 2-(N-hydroxyacetamido)-4'- 
methoxyacetanilide (XII), mp 153-155'. 

Anal. Calcd for CltH14N~O4: C, 55.45; H, 5.99; N, 11.76. 
Found: C, 55.14; H,6.06; N, 11.76. 

12.00; N, 13.38; Hz0,6.39. 

2-Acetamido-4'-chloro-2-methylamino-2 '-methylcarbarno yl- 
acetanilide (IIo).-To a solution of 10 ml of 30% methylamine in 
water and 50 ml of ethanol ww added 1.0 g of XVII. After 
stirring for 15 min the solution was concentrated in vacua and 
the residue was suspended in water and filtered. There was ob- 
tained 0.8 g of crude product which after recrystallization from 
acetonitrile had mp 186-189'. 

Anal. Calcd ClaH17ClN408: C, 49.91; H, 5.49; C1, 11.34; 
N, 17.91. Found: C.49.75; H, 5.08; C1,11.5; N, 18.34. 

2-Acetamido-4 '-chloro-2-(p-nitrophenylsulfonamido)acetanilide 
(IIg), mp 206-208"' was made from Vd, p-nitrobenzenesulfon- 
amide, and triethylamine in the same way as 11s. 

Anal. Calcdfor CI~HI&IN~O&: C, 45.03; H, 3.54; N, 13.10. 
Found: C, 44.76; H, 3.67; N, 12.86. 
2-Acetamido-4'-chloro-2-sulfanilamidoacetanilide (IIh), mp 

188-189', was prepared by catalytic reduction of the above nitro 
compound (IIg). 

Anal. Calcd for ClsH&lN40rS: C, 48.39; H,  4.32; N, 14.12. 
Found: C,48.48; H,4.29; N, 14.16. 

2-AcetamidoJ'-chloro-2-morpholin0-2 '-sulfamoylacetanilide 
(IIq).-To a chilled solution of 10 ml of morpholine and 50 ml of 
water was added with strring 2.0 g of Vc. After standing a t  
room temperature for 0.5 hr the solution was concentrated in 
vacua. The residue was dissolved in water and several drops of 
acetic acid were added to produce a precipitate (0.5 g) which was 
collected and recrystallized from acetonitrile affording IIq, mp 

Anal. Calcd for C14HlpClN40&4: C, 43.02; H,4.64; C1,9.07. 
Found: C, 43.23; H, 4.88; C1,g.O. 

Further acidification of the filtrate from the above reaction 
mixture with acetic acid produced 1.3 g of 3-[acetamido(morpho- 
lino)methyl] -6-chloro-ZH-1,2,4-benzothiadiazine 1, l-dioxide 
(XVIII), mp 188-190", which after recrystallizaton from ethanol 
had mp 199-201 ". 

Anal. Calcd for ClrHl&lN404: C, 45.10; H, 4.60; C1,9.51. 
Found: C, 45.50; H, 4.60; C1,9.35. 

6-Chloro-2H-l,2,4-benzothiadiazine-3-carboxaldehyde 1,l- 
Dioxide Hydrazone (XIX).-To a mixture of 15 ml of hydrazine 
hydrate and 60 ml of ethanol was added 6.0 g of Vc. The solution 
was stirred for 1 hr, concentrated to dryness and diluted with 
water. There was obtained 5.0 g of XIX which after recrystal- 
lization from Methyl Cellosolve had mp 264-266'. 

Anal. Calcd for C ~ H ~ C ~ N ~ O Z S :  C, 37.14; H, 2.73; N, 21.71. 
Found: C, 37.14; H, 2.68; N, 21.39. 

Compounds similarly prepared are given as follows. 
2'-Benzoyl-4'-chloroglyoxylanilide 2-oxime (XIVa), mp 163- 

Anal. Calcd for C16HllClN208: C, 59.51; H, 3.65; C1,11.71; 

2 '-BenzoyE4'-chloroglyoxylanilide 2-hydrazone (XIVb), mp 

Anal. Calcd for C16H12ClN802: C, 59.71; H ,  4.01; N,  13.93. 

194-196'. 

165', was prepared from Va and hydroxylamine. 

N,9.26. Found: C,59.49; H,3.62; C1,11.75; N,8.93. 

197-199', was prepared from Va and hydrazine. 

Found: C, 59.55; H,  3.83; N, 13.84. 
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