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TABLE I 

Compd 

1 
2 
3 
4 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
26 
27 
28 
29 
30 
31 

3 

R l  

H 
CH3 
CI 
H 
CH3 
c1 
H 
CH3 
c1 
H 
CH3 
c1 
H 
CH3 
c1 
H 
CH3 
c1 
H 
CHs 
CI 
H 
CH3 
c1 
H 
CH3 
c1 
H 
CHI 
c1 
H 

R1 

H 
H 
H 
4-CH3 
4-CH3 
4-CHs 
4-CH (CH3)' 
4-CH(CH3)2 
4-CH(CH3)2 
4-OCH3 
4-OCH3 
4-OCH3 
2-OCH3 
2-OCH3 
2-OCH3 
3-OCH3 
3-OCH3 
3-OCH3 
3-OCHz0-4 
3-OCH20-4 
3-OCHZO-4 
2-OCH3 
2-OCH3 
2-OCH3 
2-OCH3 
2-OCH3 
2-OCH3 
4-C1 
4-CI 
4-C1 
H 

R3 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
4-OCHa 
4-OCH3 
4-OCH3 

5-CEI3 
5-CH3 
5-CHI 
3-CH3 
3-CH3 
3-CH3 
H 
H 
H 
H 

AIp, OC ( R P )  

166 (ii) 
138-139 (B) 
147-148 (B) 
180-181 (B) 
162-163 (B) 
155-156 (B) 
148-149 (B) 
147-148 (B) 
137-138 (B) 
150-151 (C) 
133-134 (C) 
127-128 (B) 
110-111 (C) 
123-124 (C) 
128-129 (C)  
108-109 (B) 
120-121 (B) 
123-124 (B) 
145-146 (B) 
133-134 (B) 
155-156 (B) 
98-99 (B) 

114-115 (B) 
113-114 (B) 
89-90 (C) 

107-108 (C) 
102-103 (B) 
190-191 (B) 
178-179 (B) 
172-173 (B) 
142-143 (B) 

Prepn 

A, B 
A, B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
A, B 
A, B 
A, B 
A, B 
A, B 
A, B 
B 
B 
B 
B 
B 
B 
4, B 
A, B 
-4, B 
11 2 

A, B 
l i e l d  

30,d 406 
20,d 32e 
3 0 , d  3 3  
308 
8" 
13e 
1 .je 

7e 
1 0 e  
' j e  

106 
1 .je 
20e 
8e 
12e 
13,d 2Oe 
7.d 12e 
10,d 15. 
13,d 20e 

5 , d  1 0 e  
201d 30e 
1 l e  

x" 
12  
1 0* 
66 

106 
30,d 35s 
10 ,d  15. 
13,d 20e 
40,e 30d 

Analysesc 

c, H, N 
C, H, N 
C, H, S, C1 
C, H,  N 
C, H, N 
C, H, S, Cl 
C, H, ?; 
C, H, N 
C, H, S, C1 
C, H, S 
C, H, S 
C, H, Xj C1 
C, H, N 
C, H, S 
C, H, N, CI 
C, H, N 
C, H, N 
C, H, X, Cl 
C, H, IT 
C, H, S 
C, H, N, CI 
C, H,  X 
C. H, N 
C, H, N, CI 
C, H, N 
C, H, N 
C, H, S, C1 
C, H, N, C1 
C, H, N, C1 
C, H, N, C1 
C, H, N 

a Recrybtallization solvent: A, EtOBc; B, CtiH6-EtOH; C, EtOH. Preparation method: A, g&neral method A; B, general 
c Where analyses are indicated by symbols of the elements, analytical result. obtained for those method B;  1, Method 1; 2, method 2. 

elements were within =!=0.4% of the theoretical values. Method A. e Method B. 

Chemistry.- 1-Phenyl-2-s tyryl-3,5-dioxopyrazol- 
idines (11) were prepared from phenylacetaldehydes 
phenylhydrazones (VII), which were obtained by treat- 
ing phenylacetaldehydes (VI) with phenylhydrazines. 
Compound VI was prepared by the following three 
routes (Scheme I) : (A) oxidation of 3-phenylglycols 
(111) n-ith Pb(OAc)* in C,3HG,4 (B) decarboxylation of 
sodium P-phenylglycidates (IV) l 5  and (C) catalytic 
hydrogenation of acid chloride V in the presence of 
Rosemund's catalyst.6 

Reaction of VI with phenylhydrazines readily gave 
VI1 in good yield. When VI1 was acylated with 
diethyl alkylmalonate in the presence of NaOEt, 
migration of the C = S 2  double bond accompanies the 
acylation, and the formation of a pyrazolidine ring is 
achieved. During this reaction, W-acylphenylhy- 

(4) F. H. Howell and  D. A .  H. Tallor,  J .  Chem. Soc. ,  4252 (1956). 
( 5 )  T. Ban and  T. Oishi, Chem. Pharm. Bull. (Tokyo), 6 ,  574 (1958) 
(6) K. W. Rosemund a n d F .  Zetzche, Ber., 64, 425 (1921). 

drazones (VIII) seem to be formed aq intermediates, 
though this is not certain. 

The structure of the resulting products (11) was de- 
termined by the elementary analysiq and ir, uv, and nmr 
spectra. For example, the structure of l-phenyl-2- 
styryl-4-n-butyl-3,5-dioxopyrazolidine is confirmed by 
the elementary analysis and the ir band- at 1760, 1710, 
and 1650 cm-I, the nmr olefinic proton signals at  6 6.0 
( J  = 15 Hz) due to the trans configuration. and the uv 
maxima at  270 mp (e 16,300) and 305 (lS,OOO). 

Pharmcological Results.-Compoundb 1,  2, 10, 11, 
12,19,20, and 30 showed remarkable inhibitory activity 
on rat paw edema induced by injection of carrageenin. 
Especially, 2 and 12 exhibited more potent activity 
than phenylbutazone and oxyphenbutazone. 

In  these compounds, the p-methyl substituent of the 
phenyl ring increases the intrinsic activity in general 
(2, 11, 20), while the p-chloro substituent decreases the 
activity except in 12. The p-methoxy or 3,4-methyl- 



t 

1' 

H' 'R: 
I1 

"I I 
cticdioay -uh-titurnt of the 2tyry1 group teiid- to C I I -  

1i:tiice toxicity :t- n-ell :IS inhibitory activity (10. 11. 
12, 19, 20). C'oiir-er-ely, p-alkyl -ub-titueiit-. ( .y  
.\le or i-Pr. i t i  thc -tyryl group >eem- to  tlecrcuw the 
xctivity 

Experimental Section: 

l-Phenyl-2-styryl-4-n-butyl-3,5-dioxopyrazolidines (111. 
Method A.--.i inistiire of 0.1 mol of a siiitable phenylac*etal- 
dehyde phetiylhydrazone derivative and 20 g of diethyl n-bi~tyl- 
inalonnte i n  150 nil of xylene was added to a solution of KaOEt 
1 2  g of ?;a) in 100 in1 of EtOH. The mixture was heated at 100" 
with stirring to  slowly evaporate EtOH from the mixtiire during 
2 hr, :in(1 the residiml mixture was heated a t  140" for 7 hr. Xfter 
cmlirig, the reaction mixture was poured into H20, acidified 
with diliite EIC1, and extracted with EtOAc. The extract wab 
wvn.hed with Hd), dried (n'aaSO1), and concentrated rinder re- 
diiced pressure. The resiiltirig oily residue crystallized on treat- 
nietlt with Et011 and \vaq recrystallized from CGH6-1\IeOH to 
give the c~)~~espoi id ing  I1 derivative. See Table I for  nieltiiig 
p i l i i i t >  :iiid yield-. 

Method B.--.l mist lire uf 0.07 in01 of a mitable p-chloropheiiyl- 
:tceraldehyde detiwtive arid 0.07 mol of a suitable phenyl- 
hydraziiie derivative in 100 nil of CGH, was warmed at 50-60" for 
1 h r .  Thi. reaction mixtiire was decanted to remove the result- 
itig 1120 arid was dried (Na2S04). A solution of the resulting 
plieri?.lscetaldehyde phenylhydrazone derivative and 0.07 mol 
of diethyl n-butylmalonat,e in C& was added to a solution of 
XaOEt ( 2  g of ?;a) in 100 ml EtOH. The resulting mixture wab 
lieateti with stirring at 80-90" to remove EtOH and C6Hs. After 

olvent wap distilled off, 100 ml of xylene was added to the a Evaluatitrii oi : ~ i i i i i i i f i a i i i r i i : i i ~ ~ i ~ ~  activity. Xdrnin 
mensuyerneut of foot volu of the trst compiJiiii(1c :rnd 

carried oiit by thc wecliire described previoiisly in  ref 8.  
11 j - iio hlood ii i  fer lwdy weight gain normal: i+) I I O  t)loc~cl 
in fews, Iiotiy weight decw:i.<ed: I + ) hlood i i i  feces, bod! 
Keight decreased 

1 7 )  11elting points are  uncorrected, and determined in open capillari 
I r  spectra ivere recorded on a Simadsu IR-27G spectrophotuinett-r tiil)c,. 

anti n n i r  *p?ctra  wcrr taken on a T'arian .1-60 spectrophotometer. 
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reaction mixt,ure and it was heated a t  140" for 10 hr. After 
cooling, the reaction mixture n-as poured into HzO and acidified 
with dilute HCl. The organic layer was separated and the 
aqueous layer was extracted with CHC11. The combined or- 
ganic layer was washed with H20, dried (MgSOd), and concen- 
trated under reduced pressure. The oily residue crystallized on 
treatment with EtOH and was recrystallized from EtOH to 
give the correaponding l-phenyl-2-styry1-4-n-butvl-3,5-dioxo- 
pyrazolidine derivative. 

l-PhenyI-2-styryl-4-n-pentyl-3,5-dioxopyrazolidine (31). 
Method l.--A solution of 5 g of phenylacetaldehyde phenyl- 
hydrazone and 17 g of diethyl n-pentylmalonate in 150 ml of 
xylene was added to a solution of NaOEt (3 g of Na)  in 100 ml 
of EtOH. The mixture was stirred a t  100" until the EtOH was 
removed from the mixture; stirring was continued at  140' for 
an additional 14 hr. The reaction mixture was poured into HzO 
and acidified with dilute HCI. The organic layer was separated 
and the aqueous layer was extracted with EtOAc. The extract 
was combined with the organic layer, washed with HnO, dried 
(NazS04), and evaporated under reduced pressure. The oily 
residue crystallized on treatment with EtOH. Recrystalliza- 
tion from EtOH-CcH6 gave 10 g of 31. 

Method 2.--A mixt.ure of 6 g of phenylacet'aldehyde and 5.5 g 
of phenylhydrazine in 150 ml of C6H6 was heated a t  50-60' for 
0.5 hr. The reaction mixture was decanted to remove H20 and 
dried (Na2S04). The solution of phenylacetaldehyde phenyl- 
hydrazone in C6Hs was added to a solution of YaOEt (2 g of Na) 
and 12 g of diethyl n-pentylmalonate in 100 ml of EtOH. After 
excess of the solvent, was distilled off, 100 ml of xylene was added 
to the residual mixture and the mixture was heated at  140" for 
10 hr. By subsequent treatment similar to  that of method 1 
1.5 g of 31 was obhined. 
Pharmacological Tests.-The antiinflammatory activity of 

these compounds was tested in t,he carrageenin-iiiduced foot 
edema in rats.8 The results are shown in Table 11. 

Acknowledgment.-The authors wish to express their 
appreciation to Dr. H. Sakatani, A h .  C. Saito, andMr.  
H. Awata for the pharmacological screening data and 
hlr. In-ai arid coworkers for the analytical data. 

(8) H.  Yamamoto and hf. Sakao .  . I .  M e d .  Chem. 12, 176-178 (1969) 
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and 2-Trifluoromethoxydibenz[b,f][l,4]- 

oxazepine Derivatives 

FRASCIS J. ~ I C E V O Y ,  E. N. GRFESBLITT, 
A. C. OSTERBLRG, A N D  GEORGE R.  ALLEN, JR. 

Process and Preparations Research Section and 
Experimental Therapeutics Research Section, 

Lederle Laboratories Diuisim, dmerican 
Cyanamid Companv, Pearl River, S e w  York 10965 

Received October 13, 1969 

In  view of the interest of these laboratories in the 
action 011 the central nervous system elicited by 2- 
chloro- 11- (4-methyl- 1 -piperazinyl)dibenz [b,f] [1,4]ox- 
azepine (l)1b,2 and the demonstrated ability of the tri- 
fluoromethoxy group to function as a pse~dohalogen,~ 
we have prepared the 2-trifluoromethoxy analogs, e . g . ,  
2-5, of 1 and certain congeners in order to assess their 
effects on the CSS. 

The preparation of the dibenz [bf ]  [1,4]oxazepines 2-4 
from p-t'rifluoromethoxyphenol (6) proceeded as not'ed 

(1) (a)  C. h1. Latimer and L. C. hlalone, Fed. Proc., 27, 438 (1968); 
( h )  C. F. Howell, e t  al . ,  1st Kortlieast Regional 1Ieeting of t he  American 
Chemical Society, Boston, Mass., Oct 13, 1968; ( c )  C. 11. Latimer, J. 
Pharmacol. Ezp .  Ther., 166, 151 (1969). 

(2) J. Schmutz. S. Xiineler, S. Hunziker, and  R. Gauch, Helu. Chim. 
-4cta, 60, 245 (1967). 

(3) F. J .  l f cEvoy ,  et ai., J .  M a d .  Chem., 11, 1248 (1968). 

/ \  

1, R = CHj X = C1; Y = 0 
2, R =CH,; X = CF30; Y = 0 
3, R = CH,CH,OH; X = CFJO; Y = 0 
4, R = CH,CH,CI; X = CFJO; Y = 0 
5, R = CH,; X = CF,O; Y = NCH, 

SCHEME 1 a;; + D O C F  - 
m;nocFj - 

HO 
6 

7, R = KO2 
8 ,R  = NH2 

9! R = OC2Hj 

--t 2-4 

/ \  
10,R=N NCH, 

11, R = Ix NCH,CH,OH 

u 
A 
U 

in Scheme I. Ring closure of the piperazinecarbox- 
anilide I1 (POCl,, P205) gave the hydroxyethyl deriva- 
tive 3 in one instance, but repetition with newly opened 
POC1, gave the cholorethyl derivative 4. 

With one exception the preparation of the related di- 
benz [ b , e ]  [1,4]diazepine 5 accomplished by proce- 
dures previously found uieful for the synthesis of 
members of this ~ e r i e s . ~  -Ittempts to prepare the 
requisite diphenylamine 14 by Cu-catalyzed condensa- 
tion of p-trifluoromethoxyaiiiline and 2-nitrochloro- 
benzene proved unsatisfactory. However, Chapman 
rearrangement5 of imino ether 12 proved to be an excel- 
lent alternative. The conver-ion of 14 into the desired 4 
is outlined in Scheme 11. 

Pharmacology.-Compounds 2-5 Ivere tested for 
their ability to induce ataxia, to decrease locomotor 
activity, and to afford protection against electroshock- 
induced and strychnine-induced convulsions in mice. 
The activities of the more interesting trifluoromethoxy 
compounds are given in Table I. Comparable data for 
the corresponding chloro derivatives are included. 
These limited tests suggest that the replacement of 
2-C1 by OCF, in the 11-(4-substituted 1-piperaziny1)di- 
benz [b,f] [1,4]oxazepine series results in compounds 
having similar profiles of C S S  effects. 

Experimental Section 

Melting points were determined in open capillary tubes on a 
AIel-Temp apparatus and are uncorrected. Where analyses are 

(4) F. Hunziker, E. Fischer, and  J. Sehmutz, Helu. Chim. Acta. 60, 1588 
(1967). 

(5) J. W. Schulenburg and  S. Archer, Org. React., 14, 1 (196dl. 


