
Method C. 1-(2-Hydroxy-5-methoxybenzyl)-4-phenylpiper- 
azine (VII).-To an ice-cold mixture of 24.8 g. (0.2 mole) of I- 
hydroxy-4-methoxybenzene and 32.4 g. (0.2 mole) of I-phtmyl- 
piperazine in 90 ml. of ethanol and 50 nil. of water m s  :tt ldcd 
20 nil. of aqueous formaldehyde solution. After stirritig 
for 45 hr. at room temperature, crystalline VI1  its filtered :tilt1 

rerrystallized. 
Method D. 1-(3,4,5-Trimethoxybenzy1)-4-phenylpipiperazine 

Hydrochloride (X).-A solution of 23.05 g. (0.1 mole) of 3,4.6- 
trimethoxybenzoyl chloride and 16.2 g. (0.1 mole) of 1-phenjd- 
piperazine in 150 nil. of anhydrous chloroform was refused for 2 
hr. and evaporated t o  dryness t o  give a solid which  vas rem?-stnl- 
lized from a chloroform-toluene mixture (1 : I )  to  give 1-(3,4,5- 
trimethoxybenzoyl)-4-phenylpiperazine hydrochloride in 60(:, 
yield; ni.p. 216'. 

Antrl. C:tlcd. for C2CH&1-U.'01: C, tit.13; 11, 6AI ; CI, $).0:4. 
l+'oimd: C, 60.0; H, 6.4; C1, 9.4. 

The hydroc!hloridc was converted quantitatively t o  t h e  i r t v  
\)use hy alkalinization of nn :qrieous solution and recr~st,:~lliz;i- 
tiuri froin isopropyl ether; 11i.p. 13-1-133". 

Anal .  C:~l(rd. for Cn&,S~O,: C, 67.3'3; I f ,  6 .7 , .  1"uulit l :  

This base was also prepared by mixing ti solution of 4.6 g. (0.02 
mole) of 3,4,5-triniethox?.benzi)~-l chloride in 10 ml. of anhydrous 
chloroform with a solution of 3,?4 g. (0.02 mole) of l-phenyl- 
piperazine and of 1 . G  g. of pyridine in 10 n i l .  of anhydrous chloro- 
form. After standing for 5 d:iye :Lt room tetnperature and washing 
t wiw with 20 nil. of water, the ~ ~ h l o r o f ~ ~ r m  \vas removed in N C C I I O .  

1 ile cq-stalline residuo wrts recr\st:rllizecl froiii isopropyl ether tri 

c, 67.7;  I i ,  ti.T.5. 

,. 

Substituted 2,3-Dihydro-1,5-benzothiazepin-4(5H)-ones 
and 3,4-Dihydro-2-phenyl-(2H)-1,6-benzothiazocin-5(6H)-ones 

The sjntliesis of substituted 2,3-dilij dro-1,5-bcn~:otlii~zepiri-4~.5H)-oncs :ind thtxir alkylation is described. 
Tlie preparation of 3,4-dili~dro-2-pl1enyl-2H-l,6-benzotliiti~o~in-~(6H)-ori~~ :tnd 6-(?-dimethylaminoethyl)-3,4- 
dili~dro-Z-plienyl-2H-1,B-bcnzothiazo~in-~(6H)-~ne Iigdrocliloride is also rcpxtcd. Tlirec of tlicse compounds 
were found to be highly effective in calming rats with lesioris in the septal tireit of tlir> brain. 

111 extension of our studies on substituted 2-phenyl- 
1 ,~-beiixothiaxiii-3(4H)-oiies, we have prepared a 
number of related 2,3-dihydro-l..',-benzothiazepin-4 
(,iH)-oiies (Table 11) and :3,~-dihpdro-'-plieiiyl-2H-l,fi- 
1)ciizot hiaxociii-5 (GI3)-ones. 

The iiiteriiiediate 2,;2-dililvdro-l,T,-benzo~liiazepiii-~- 
(ejI€)-oiieb (Table I) ~vere obtained by heating 2-amino- 
beiizcnethiol (or 2-amino-4-chlorobenzenethiol) ivit l i  
t lie appropriate cinnamic, phenylcrotonic, or furana- 
crylic acid according to a procedure used for the pwp- 
arat ioii of 2,3-dihyd ro-2-methyl- 1,S-benzot hiaxepin- 
4(;H)-olie arid the 2-phenyl analog.2 

The compounds listed in Table I1 were obtained hy 
addition of a slurry of tlic appropriate 1,5-benzothiaze- 
pin-4(5H)-nne in tolueiit to  a slurry of sodamidc in 
tolucnc; t l ic  rebultiiik solution mas treated witli the 
correspondiiig babically-substituted alkyl chloride aiitl 
t lie mixturc niniiitaiiied u ~ a l l y  at 60-GSo for 3 hr.. 
'l'lie yield i i i  tliis alkylation reaction is dependent oi l  

the stability of the  t)eiiaotliiaztpiii-~(~H)-oiic to iiiig 
calc:nragc> under the reaction coiiditioiis and tlie rear- 

i I I I ~ i a ~ ~ l ~ o ,  A. Saabo . \ r id  .J. \Villiams, J .  31d Chem.. 6, 211  ( I  
1 2 )  \\ 11 1111lr arid J .  H. J % h t  voltli, J .  Chrm. SOC., 2738 (1927) 

t i l i ty  oi tlie alkyl halide. The alkylation of ? , M i -  
liydro-2-plieiiyl-l) 5-benzo thiaxepin-4 (5H)-one with 2- 
cliiiietliylaiiiiiio~t 114.1 cliloridr gave a 30yG yield of 
purified product (3 ,  Table 11) ; whereas tlie reaction 
with the  l ( w  rtactive X-dimethylariiinopropyl chloride 
gave only a !)?() yield of 6 and G3YG of 2'-(3-dimethyl- 
aniinopropylthi~)ciniiamanilide.~ The formation of 
the lattw product was not surprising since treatinelit 
of %.3-dih~dro-2-phe1iyl-l,3-beiizotliiazepiii-4(jI-I)- 
one with 10% potassium hydroxide was reported to  
yield 2,'-i~iercaptociiinamanilide.2 

Hecause of the low reactivity of 2-(S-benzyl-S- 
niethy1aniino)rtliyl chloride under the above condi- 
tions, tlic wrrc,poiidiiig bromide was used in the reac- 
tion with .',:~-diliydro-2-phenyl-l,5-benzothiazepin-4- 
(jH)-one t o  give 5. 

The lioniologous 8-membeid ring systeni, 44-di- 
liydro-~-plienyl-l,(j-beiizotlii~ zocin-.j(GH)-one, was prc- 
pared as show11 on the following page. 
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TABLE I 
S-C,H-R' a F H R "  

P C = O  
R 

c----$-nalyses, % 7 

Yield, --Nitrogen--- --Sulfur- 
KO. R R f  R" Bi.p., oC.a % Formula Calcd. Found Calcd. Found 

A H CsH5 CH3 236-238 22 CisHisNOS 5.20 5.48 11.90 12.04 
B H CH3 CsHs 206-207 41 C~GHISNOS 5.20 5.19 b 

C H 4-(Cl)C& H 204-205 18 CisHizClNOS 4.83 5.09 
D H 4-(CH3)C& H 200-202 23 CisHi5NOS 5.20 5.23 11.90 11.61 

4.91 4.91 11.24 11.08 E H ~ - ( C H B O ) C ~ H ~  H 220-222 31 CisHi6NOzS 
F H 4-(CHaO)CsH4 H 120-122 47 C i s H i ~ ~ o ~ s  4.91 5.26 11.24 10.99 
G H 3,4-(CRaO)zCJ& H 160-162 23 Ci7Hi1303S 4.44 4.63 10.16 9.94 
H H 2-Fury1 H 154-156 16 CiaHiiNOzS 5.71 5.81 13.07 12.98 

5 Solvents for crystallization: A, absolute alcohol; B and G, acetonitrile; C, D, and E, dimethylformamide: F, 95% alcohol; 
H, isopropyl alcohol; I, butanone. b Calcd.: C, 71.33; H, 5.61. Found: C, 71.36; H, 5.36. 0 Calcd.: C1, 12.26. Found: 12.15. 

Calcd.: C1, 12.23. Found: 12.48. 

C 

d I c1 CsH6 H 232-233 35 CisHizCINOS 4.83 4.84 

TABLE I1 

N-C=O 
I 

R 

No. R R' 

(CH?),--B.HCl 
-Analysis, %- 

Rl.p., Yield, -Chlorine- -Nitrogen- 
R"  n B OC." 7ob Formula Calcd. Found Calcd. Found 

10.78 10.73 8.52 8.47 H 2 K(C?H,)2 175-176 36 CleH?jCIS20S 
9.77 9.55 7.72 7.64 H 2 I\i(CH3)2 222-224 50 CigHz~ClKz0S 
9.07 8.94 7.17 7.18 H 2 iY(CzHa)2 178-180 '74 C21H2iClNz0Sc 9.12 8 .89  7.20 7.22 

H 2  CHI-CHz 193-195 12 C2iHzjClX20S 
/ I 

N' 

CH3 \CHz-Lz  

5 H C6H5 H 2 K C H Z C ~ H ~  168-170 46 Cz5HZ&lN20S 8 . 0 7  7.88 6.38 6.11 
6 H CsHs H 3 K(CH3)2 127-129 9 C~GH,F,C~N;~OS 9.41 9.33 7.43 7.55 
7 H C6H5 CHI 2 Y(CHa)z 231-233 74 CzoHz~C1N20S 9.41 9.33 7.43 7.66 

9 H CHa C6H5 2 K(CH3)Z 239-240 39 C Z G H ~ ~ C ~ N Z O S ~  9.41 9.19 7.43 7.48 
10 H CHa C6H5 3 N(CH3)Z 214-216 62 C2iH2&3lKzOS 9.06 8.96 7.16 7.08 
11' H 4-(Cl)CsH4 H 2 N(CH3)Z 205-206 13 Ci9Hz2C12KzOS 17.84 17.95 7.05 7.03 
12 H 4-(CH3)CsHd H 2 ?;(CH3)2 22C-222 25 C2oHz,ClK20S 9.41 9.24 7.43 7.11 
13 H 2-(CHaO)CsH, H 2 K(CH3)z 118-120 10 C20HZ,jClN202S.H20Q 8.63 8.64 6.82 fi .48 

9.02 8.78 7.13 6.95 14 H 4-(CH3O)CaHd H 2 K(CHa)z 210-212 19 CzoHzjClNzOzS 
7.86 7.84 6.21 6.36 15 H 3,4-(CH3O)zCsH3 H 2 h'(C2H5)Z 179-181 38 CxjH,iClNzOaS 

16 H 2-Fury1 H 2 N(CHs)z 196-198 16 Ci7HziClNz02S 10.05 9.99 7.94 7.82 
17 c1 C6H5 H 2 K(CH3)z 180-181 44 CieH2zClz?T20Sh 17.84 17.62 7.05 6.83 
a These salts were crystallized from acetonitrile except 1 and 10 (ethanol-ether); 4 (ethanol); and 5,6,  13, and 16 (butanone). 

8 H C6H6 CH3 3 h(CH3)z 169-171 73 C21H:7C1F;20S.H20d 8.67 8.68 6.85 7.02 

* These 
yields are the result of single experiments, most of the reactions having been carried out a t  60-65" for 3 hr. The exceptions to these 
reaction conditions are in the preparation of compounds 1 (110", 2 hr.), 5 (room temperature, 15 hr.), 7 (90-95', 4 hr.?, 10 (110", 3 hr.), 
and 9 (85-90", 2 hr.). The free base melted a t  78-81' (crystallized from hexane). Anal. Calcd. for C?IH?&2OS: N, 7.90. Found: 
N, 8.06. Calcd.: C, 61.67; H, 7.15. Found: C, 61.78; H, 7.26. e The free base melted at  95-97' (crystallized from hexane). 
Anal. Calcd. for C~~HZ~XZOS: K, 5.20. Found: IY, 5.36. This material and compound C of Table I were prepared by J. Williams. 
Q Calcd.: C, 58.45; H, 6.62. Found: C, 58.46; H. 6.97. The free base melted a t  125-126' (crystallized from cyclohexane); 
Anal. Calcd. for C1,H2,ClN20S: C1, 9.82; N, 7.76. Found: C1, 10.05; N, 7.68. 

aniinoethyl chloride a t  80' for 4 hr. gave a 53y0 yield 
of 6- (2-dimet hylaniinoe t h yl ) -3,4-dihydro-2-phenyl-2H- 
1 , 6-benzot hiazocin-5 (6H) -one hydrochloride (IV) . 

The abiIity of compounds to calm rats with lesions in 
the septal area of the brain is a useful method for 
evaluation of their psychosedative properties; for 
example, chlorodiazepoxide shows high activity in this 
test.4 Compound IV and those listed in Table I1 were 
evaluated in this test procedure; 2, 3, and 6 showed a 
high order of activity. Compound 3 was found to be 

I11 .HC1 about twice as potent as chlorodiazepoxide when ad- 

SH C1qHCJL 797, Qf-g;y5 
Q L H 2  NH2 \ 

I 

1:: 

+ (YH2)z 
COzCzHs COzCzH5 

S-CHCsH5 
6OC12 \ 

S-CC\HCsHS a g-CO (CH& - 31% (cf2H 
I1 

(4) L. 0. Randall, TV. Schallek, G. A. Heise, E. F. Keith, and R.  E. Bag- 
The alkylatioii of this material with 2-dimethyl- don, J .  PharmacoZ. E ~ ~ L Z .  Therap., l a g ,  163 (1960). 




