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the reaction had reached equilibrium; higher temperatures either 
did not drive the reaction to completion or caused decomposition. 
This product was easily purified by crystallization. However, in 
order to identify positively the impurity and to achieve a synthe- 
sis for I4C dimethobromide 31, which precludes crystallization. 
this product was chromatographed on acid-washed alumina (70 
wt) and eluted with i-PrOH-EtOAc (3:l) to yield the 
monomethobromide** 33 (60 mg); further elution with i-PrOH- 
EtOAc (3: l )  and i-PrOH yielded pure dimethobromide 31 (1.04 g. 
s i % ) .  
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Synthesis and Central Nervous System Depressant Activity of Some 
5-(2-Substituted alkyl)-2-0xazolidinones~ 

Marvel L. Fielden,* William J.  Welstead, Jr., Norman D. Dawson, Ying-Ho Chen, Richard P. Mays, John P. DaVanzo. 
and Carl D. Lunsford 

Research Laboratories, A H Robins Compani,  Incorporated, Richmond. Virginia 23220 Keceiied March 2% 1973 

A novel method for preparing 5-(2-chloroalkyli-2-oxazolidinones from 1-substituted 3-pyrrolidinols and phosgene i:. 
described. These compounds are intermediates for a series of S-[2-i4-phenylpiperazino~alkyl]-2-oxazolidinones 
which are active CKS depressants. 

A previous report from this laboratory described the 
conversion of a-( 1-substituted 3-pyrrolidinyl) -1,l-diphenyl- 
acetic acids to the corresponding acid chlorides and their 
facile rearrangement to 1-substituted 4-(2-chloroethyl)- 
3,3-diphenyl-2-pyrrolidinones* (I - 11). 

By an analogous reaction a series of 3-substituted 2-  
oxazolidinones having a 2-substituted alkyl group in the 5 
position has been prepared from 1-substituted 3-pyrrolidin- 
01s and phosgene. 

R” 
I [“y-pY”’]- o J - ) - R  CHCHZCL 

IV V 
,HC1 R 

Compound V has been proven to be a useful intermedi- 
ate to  pharmacologically active compounds since the halo- 
gen of this molecule is easily replaced by various basic 
moieties. When the halogen of V is substituted by 4- 
phenylpiperazines, the resulting compounds (R equal to 
hydrogen or lower alkyl) exhibit major tranquilizing prop- 
erties in animals. This has led to the preparation of a 
number of substituted 4-phenylpiperazine derivatives. 

Chemistry. The 5-(2-chloroalkyl)-3-substituted 2- 
oxazolidinones were prepared by adding the properly sub- 
stituted pyrrolidinol t o  a solution of phosgene in chloro- 
form. The resulting carbonyl chloride hydrochloride ( I V )  
was not isolated but its presence in solution was suggested 
by characteristic infrared absorption bands. When a solu- 
tion containing I\’ was neutralized with triethylamine, the 
neutral oxazolidinone 1- was obtained. These 5-i2-chlo- 
roethyl)-2-oxazolidinones were stable in the presence of 
dilute acids or dilute alkali (when kept cold) and could be 
distilled with a minimum of‘ decomposition a t  tempera- 
tures below 150”. The yield of purified products by this 
method ranged from approximately 35 to 70% of theoreti- 
cal. The compounds of this type which have been pre- 
pared and identified are shown in Table I (compounds 

An intermediate of type V where R, R’, and R ”  are hy- 
drogen (compound 8) was prepared by the stepwise degra- 
dation of compound 10. 
Compound 8 was also prepared by reacting l-chloro-3.4- 
epoxybutane with urethane and a catalytic amount of 
lithium amide. 

1-7). 
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Table I 

R” o~-r--2cH2cl I 

I 
R 

Compd R 

1 CH3 
2 C2H: 
3 n-C4H9 
4 C yclohexyl 
5 CH2CeHj 
6 CH3 
7 CH3 
8 H 

R‘ R ” MP, “C BP, “C (mm) 
H H 120 (0.2) 
H H 120-122 (0.2) 
H H 134-141 (0.2) 
H H 56-59 
H H 51-52 
CHI H 120-125 (0.1) 
H CH3 118-122 (0.1) 
H H 71-73 

Yield, 
% 

52 
56 
34 
89a 
8 1 a  
70 
71 
80 

Empirical 
formulab 

CeHi0C1N02~ 
CtHi2ClNOz 
CsHi6ClN02 

CiHi2C1N0zd 
CiHsClN02 

Yield of crude oil used as i n t e rmda te .  b All compounds were analyzed for C, H, and N. C: calcd, 44.04; found, 44.59. 
C: calcd, 47.33; found, 46.56. 

Table I1 

Compd R 
Yield, M p  or Recrystn Empirical 

Method % bp (mm), “C solventd formulae X 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

I 
CH3COy 
3,5- (CHa)zC6HaO 
3,5- (CH3)nCe.HsO 

-“CHI 
- N ( C H ~ ) C H ~ C B H ~  

-GIN 

-N (CH3)r 
Pyrrolidino 
Piperidino 
Hexahydroazepino 
Morpholino 
Morpholino 
Morpholino 
2- (2,3,4,5-Tetrahydro- 

1,4-benzoxazepinyl) 

a 51 
a 25 
a 23 
C 43 
a 36 
b 95 
B 76 
a 71 
B 60 
B 80 
B 24 
B 55 
B 88 
B 56 
B 25 

42-43 
172-176 (0.1) 
70-71 

106-108 
44-45 

110-112 
154-156 
198-200 
145-147 
212-214 
133-135 
204-206 
242-244‘ 
218-220 
169-170 

I E  

I E  
EA 
I-IE 
I--IE 
Ac-Et 
I 
MEK-M 
I 
Ac 
I 
M 
E 
I-IE 

0 Preparation described in Experimental Section. b Prepared from 15 by reduction with HS and Pd/C. With decomposition. 
Solvent abbreviations: Ac, Me&O; B, C6H3; E ,  EtOH; EA, EtOAc; I, i-PrOH; IE, i-PrnO; M, MeOH; MEK,  EtMeCO; 

0, isooctane; W, HyO. e All compounds were analyzed for C, H, and N. f HC1 salt. 

N a  

liquid NH, 
10 - 

CH,CH,OH oz)-CHnCH,C1 
H H 

8 

Compound 8 prepared by this method has not been puri- 
fied and characterized; however, amino products derived 
from this intermediate have been characterized. Com- 
pound 24 has been prepared both from the intermediate 

0 
11 LiNH, 

H2CH2CH2Cl + EtOCNH2 - 8 

0 

derived by this method and from intermediates starting 
with pyrridinol and phosgene. 

One can imagine two possible courses for the reaction 

between 1-substituted 3-pyrrolidinols and phosgene. One 
is the reaction previously suggested to yield 2-oxazolidi- 
nones. It is conceivable that in the course of the rear- 
rangement the pyrrolidine ring might open in a different 
manner which would yield a 6-chloromethyl-2-oxazinone. 
However, the fact that  the same products are derived both 
from the 3-pyrrolidinols and phosgene and from the chlo- 
robutoxide with urethane suggests that  the products are 
2-oxazolidinones. 

The nuclear magnetic resonance spectra of the oxazoli- 
dinone derivatives are consistent with the proposed five- 
membered ring structure. In the unsubstituted oxazoli- 
dine ring, two nonequivalent methylene protons adjacent 
to the oxazolidinone nitrogen display a typical splitting 
pattern for the AB portion of an ABX system. The other 
ring proton on carbon 5 gives rise to a multiplet in the re- 
gion y 5.5.  

The chlorine in 5-(2-chloroalkyl)-2-oxazolidinones is 
easily replaced with various reagents, such as secondary 
amines, sodium phenolate, carboxylate salts, or sodium 
cyanide, to yield the products shown in Table 11. None of 
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Table I11 

“Fighting mice” screen 
No. 

blocked ED;” 
Yield, Mp, Recrystn Empirical (20 mg/kg (confidence 

R X Method 7% “C solventd formulae ip) limits), mg/kg - Compd 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

H H 
CH, H 
CHj (Rj = CH3) H 
C:H I H 
C&iI H 
-CHjCGH, H 
H 2-CH3 
H 4-CHj 
H 2-OCHj 
H 2-c1 
H 4-C1 
H 2-F 
H 4-F 
H 3-CFj 

CQ (Ai) 
b 
B 
B 
B,J 
B 
C 
C 
C 
A 

Ai 
Ai 
A 

a 

24 
34 
18 
49 
51 
27 
25 
30 
33 
24 
19 
11 
5 

24 

151-152 
151-154 
169-175 
160-162 
276-279‘ 
228-230‘ 
182-185 
144-145 
179-181 
166-168 
202-206 
121-124 
127-129 
144-146 

I 
I 
MEK-M 
M 
E-W 
E 
M-E 
I-M 
E 
MEK-M 
M E K  
EA 
EA 
MEK-M 

12 2 (6 1-24 4) 

5 9 (3 5-9 81 
3 , 5  

215 
0 15 
3 ’5 
2 5  
215 
2/5 
0 , 5  
115 

3’5  

20 4 (15 1-27 5)  

10 (5 5-18 0) 

‘I Preparation described in Experimental Section. * Prepared by treating 24 with NaNH? and then MezSOa. With decom- 
See footnote d ,  Table 11, for solvent abbreviations. e All compounds were analyzed for C, H, and N. f Maleate salt. position. 

0 HC1 salt. ’8 Difumarate salt. C: calcd, 61.42; found, 60.69. 

the compounds in this group have demonstrated any sig- 
nificant activity in the test for major tranquilizers. 

The compounds containing an unsubstituted nitrogen 
on the oxazolidinone ring were prepared either from com- 
pound 8 or from corresponding compounds which contain 
a benzyl a t  this position by debenzylation with sodium in 
liquid ammonia. 

The latter method, however, could not be used for some 
of the 4-phenylpiperazine derivatives which contained 
halogen or trifluoromethyl substituents on the phenyl ring 
since these halogens were replaced during the reduction. 
A method that  was used for preparing one of the com- 
pounds of this type starting with 3-benzyl-5-[2-(2,2’- 
diethanolamino)ethyl]-2-oxazolidinone is shown below. 

CH2CH2N(CH,CH,0H), Na-l’qu*d ”3 

2 soc1, 
I 

Table I11 shows the various phenylpiperazine derivatives 
which have been prepared, the method used in prepara- 
tion, and their activity in the screen for major tranquiliz- 
ers. 

Piperazine derivatives with substituents other than 
phenyl on the N were prepared to determine if the phenyl 
group is essential for activity in the major tranquilizer 
screen. Compounds in this class are shown in Table IV. 
Because of the possible analogy of phenylpiperazine and 
3-anilinopyrrolidine derivatives, the substituted 3- 
aminopyrrolidines represented in Table V were prepared 

as indicated. None of the compounds in either group had 
significant activity in the screen for major tranquilizer. 

Pharmacological Testing Methods. The isolation-in- 
duced aggressive behavior test3 was used as a primary 
screen to determine tranquilizing activity of the com- 
pounds described here. Male albino mice were used. Fol- 
lowing development of the behavior, normal mice were ex- 
posed to  the isolated, aggressive animals. A well-directed 
attack on the normal animals was used as the end point of 
the test. Blockade of this attack was regarded as evidence 
of tranquilizing action. Tests were conducted 60 min after 
drug administration. 

Compounds were dissolved or suspended in physiologi- 
cal saline. With each compound, groups of five mice were 
tested initially a t  20 mg/kg ip. In those cases where ag- 
gressive behavior was prevented in all animals, additional 
doses were used to allow estimation of the effective dose 
by the statistical method of Litchfield and W i l c ~ x o n . ~  

Results and Discussion 
None of the compounds in Tables I ,  11, IV. or V showed 

significant activity in the “fighting mice” screen for major 
tranquilizers at  20 mg/kg. This indicates that  within this 
series the presence of the 4-phenylpiperazine moiety is 
necessary for this activity. 

The results shown in Table I11 illustrate the effects of 
various substituents on the 3 position of the oxazolidinone 
and on the phenyl attached to the piperazine. As seen in 
compounds 24-29, where the phenyl is unsubstituted, ei- 
ther H or CH3 on the oxazolidinone N gave the more ac- 
tive compounds. From compounds 30-37 where the 3 posi- 
tion of the oxazolidinone is unsubstituted it appears that 
substitution on the phenyl generally decreases the activity 
as compared to the unsubstituted 24. The only exception 
to this among those prepared was 4-fluorophenyl- (36 ) .  
which had activity comparable to 24. 

The most active compound in the series with albino 
mice, which were routinely used, was 26 with an ED50 of‘ 
5.9 mg/kg. Under similar conditions chlorpromazine had 
an ED50 of 2.3 mg/kg (confidence limits 1.3-4.6). How- 
ever, with black mice (C-57, Jackson Memorial Laborato- 
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Table IV 

R1 $7 CHCH2NuN l n Y 

I 
R 

Yield,  Mp, Rec rys tn  Empir ica l  
C o m p d  R Y M e t h o d  % "C solvent" formulah  

B 72 262-264 E-IE CiiHiaClJN?02' 38 CH3 CH3 
39 H -n-CBH13 AI 20 119-121 W-M ci ,H2&302 

40 CHs -CH>CHZOH B 75 251-253 M-IE CiiH2 C1zNaOie 
41 H -2-P yridyl Ai 36 130-132 E A  Ci4HdJ402 
42 CH3 ( R I  = CH3) 2,3,4-(CH30)CGH&Hz B 7 238-240 E-W C2iH3iC1iN?0e,d 

See foo tno te  d ,  T a b l e  11, fo r  so lvent  abbreviations. b All compounds  were ana lyzed  for  C ,  H, and N. c D i H C l  sal t .  D i H C l  
salt hydrate. 

Table V 

,C,H, 

o J - -  C H 2 C H 2 K ~ " R 1  

I 
R 

Yield,  Rec rys tn  Empir ica l  
C o m p d  R Ri M e t h o d  % M P ,  "C solventc  formulad  

43 -CHzC6Hi -CH3 B 25 179-182 Ac-M C&LiClaN30ie 
44 H -CH3 C 39 b C i ~ H u N 3 0 2  
45 -C HzC gH LJ H B 7 3  b CnH~N302 
46 H H C 80 110-120 B-0 CI ,H2iN30a 
47 H -COCzH j a 45 b C 18H2,NaOa 

P r e p a r e d  f rom 46 and E t C O C l .  h P r o d u c t  w a s  purified by column ch romatography  using Florisil e lu t ing  wi th  CBHa-MeiCO. 
c See  footnote  d ,  T a b l e  11, fo r  so lvent  abbrevia t ions .  d All compounds  were ana lyzed  for  C, H, and N. e D i H C l  salt .  

ries) compound 24 was more ac t ive  than chlorpromazine  
w i t h  an EDsO of 2.9 m g / k g  (confidence l imi t s  1.7-4.8) 
compared w i t h  4.8 m g / k g  (confidence limits 4.2-5.6). 

Experimental Section 
The procedures for preparations given below are representative 

of the methods used for the compounds described in Tables I-V. 
Physical properties and yields are given in the tables. All com- 
pounds were analyzed for C, H, and N and, unless otherwise 
noted in the tables, were within &0.4% of theoretical values. 
Melting points were taken in a Thomas-Hoover capillary appara- 
tus. Temperatures are uncorrected. 
5-(2-Chloroethyl)-3-methyl-2-oxazolidinone (1) (Representa- 

tive Method for Compounds 1-7, Table I ) .  To 198 g (2 mol) of 
COClz, dissolved in 800 ml of cold CHC13 contained in a 3-l., 
three-necked, round-bottomed flask equipped with a mechanical 
stirrer, dropping funnel, pot thermometer, and condenser, was 
added 204 g (2 mol) of 1-methyl-3-pyrrolidinolt in 450 ml of 
CHC13. The reaction mixture was cooled in an  ice bath and the 
addition was a t  such a rate that  the pot temperature was kept 
below 10". After the addition of pyrrolidinol was completed, stir- 
ring was continued in cold for 0.75 hr. Then, with continuing cool- 
ing and stirring, 270 ml (2 mol) of Et& was added and the reac- 
tion mixture allowed to warm to room temperature. The CHC13 
solution was extracted with dilute HC1, then dilute NaOH, and 
finally water, The CHC13 layer was dried (Na2S04).  The CHC13 
was removed at  reduced pressure on a rotary evaporator. The 
weight of the neutral residual oil was 238 g. This product was dis- 
tilled in uacuo (0.3-0.6 mm).  (During the distillation there was 
evidence of some decomposition.) After a small forerun, 200 g 
(60% yield) of distillate (bp  120-135") containing a small amount 
of crystalline solid was collected. This was redistilled using a 6-in. 
heated column. The product boiled a t  120" (0.2 mm),  wt 169 g 
(52%). 

tl-Alkyl-3-pyrrolidinols were prepared according to Lunsford, et al 

Method A. 5-(2-Chloroethyl)-2-oxazolidinone (8) (Procedure 
1). A solution of 11 g (0.05 mol) of 10 dissolved in T H F  was slowly 
added to a solution of 3.68 g (0.16 mol) of Ka in 200 ml of liquid 
"3. The reaction was stirred 1 hr after the addition was com- 
plete and 10.6 g (0.2 mol) of "4Cl was added in small portions. 
The NH3 was then allowed to evaporate. The T H F  solution was 
filtered and concentrated at  reduced pressure. The residual oil 
weighed 5.4 g and gave nmr spectra consistent with the expected 
5-(2-hydroxyethyl)-2-oxazolidinone. This oil was refluxed with 1 
equiv of SOClz in CHC13. The solvent was removed at  reduced 
pressure and the residual oil (6.0 g, 80%) crystallized on standing 
and was used without further purification as an intermediate to 
react with various amines by a procedure similar to method B. 
An analytical sample was recrystallized from EtOH-EtzO, mp 

Method AI. 5-(2-Chloroethyl)-2-oxazolidinone (Procedure 2) .  
A mixture of 89 g (1 mol) of urethane and 1.5 g of LiNHz was 
heated in a three-neck flask equipped with a mechanical stirrer, a 
dropping funnel, and a distilling column. When the temperature 
of the mixture reached 120", 107 g (1 mol) of l-chloro-3,4-epoxy- 
butane was added dropwise with vigorous stirring. When the tem- 
perature reached approximately 140-150", EtOH began distilling. 
Heating was continued for 2 hr and 35 ml of EtOH was collected. 
The mixture was cooled to 90" and 300 ml of an i-PrOH-HZ0 
(5: l )  mixture was added with stirring. This mixture was then ex- 
tracted with 300 ml of CHC13. The CHC13 solution was washed 
twice with 50 ml of HzO, dried (NazS04) ,  and concentrated with 
water pump vacuum a t  80". The residue (wt 125 g, 83%) was a vis- 
cous oil and was used without further purification to react with 
various amines by a procedure similar to method B. 
3-Benzyl-5-(2-iodoethyl)-2-oxazolidinone (9) .  A solution of 

12.0 g (0.05 mol) of 5 and 10.5 g (0.07 mol) of NaI in 100 ml of 
MezCO was heated at  gentle reflux with mechanical stirring for 
20 hr. The reaction mixture was cooled and a white precipitate 
was separated by filtration and washed with MeZCO. The precip- 
itate weighed 2.8 g (95.5% of theoretical yield of NaCl). The com- 
bined filtrate and MezCO wash were concentrated on a rotary 

71-73", 
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evaporator. A brown oil remained, wt 16.8 g. The oil was repeat- 
edly extracted with hot i-PrzO leaving a dark insoluble residue. 
The i-PrzO solution' deposited on cooling a slightly colored solid 
which, on recrystallization from i-PrZO, yielded 8.5 g (51%) of a 
white crystalline solid, mp  42-43". 
.?J-(2-Acetoxyethyl)-3-benzyl-2-oxazolidinone (10). A mixture 

of  36 g 10.15 mol) of 5 and 32.8 g (0.4 mol) of NaOAc in 100 ml of 
DMSO was heated in a steam bath for 18 hr with stirring. After 
separating the insoluble salts by filtration, the DMSO was dis- 
tilled from the filtrate a t  water pump vacuum. The residue was 
partitioned between HzO and CHC13. The CHC13 layer was sepa- 
rated and dried (Na2S04) and the solvent removed on a rotary 
evaporator. The residual oil was twice distilled in Cacuo collected 
9.8g (2570yield); bp 172-176" (0.1 m m ) .  
3 -Benzy l  -5  - [ 2- ( 3,5-dimethylphenoxy)ethyl]-2-oxazolidinone 

(11).  In a 2-l., three-necked flask equipped with a mechanical 
stirrer. condenser, thermometer, and dropping funnel was placed 
500 ml of EtOH (absolute). With cooling there was added 11.5 g 
(0.5 mol) of Na. T o  this solution was added 68 g (0.55 mol) of 
3,S-xylenol in 100 ml of E t O H  (absolute) followed by dropwise ad-  
dition of 112 g (0.5 mol) of 5 ,  The solution was heated at  reflux 4 
hr during which time a white precipitate of NaCl formed, which 
was separated by filtration and dried: wt 17 g (58.5% of theoreti- 
cal amount).  The filtrate was concentrated on a rotary evaporator 
to remove the alcohol. The residue was then partitioned between 
cold water and EtzO. The ether layer was washed with dilute 
NaOH and dried (NaZSO4). Cooling this ether solution produced 
a crystalline solid: wt 37.6 g (23%); m p  65-68", Recrystallization 
from i-Pr20 gave a product which melted a t  70-71'. 
3-(2-Cyanoethyl)-3-methyl-2-oxazolidinone (13). A mixture of 

8.2 g (0.05 mol) of 1 and 3.8 g (0.075 mol) of NaCN in 50 ml of 
DMSO was heated on a steam bath overnight. The reaction mix- 
ture was filtered to remove the insoluble, inorganic salts and most 
of the DMSO was distilled a t  reduced pressure. The residue was 
dissolved in approximately 60 ml of H z 0  and the solution was ex- 
tracted with CHC13. The CHC13 solution was dried (SazSO1) and 
the solvent removed on a rotary evaporator. The weight of the re- 
sidual oil was 7.6 g (99%). This oil was distilled in C ~ C U O  and 4.2 
g of slightly yellow oil, bp 166-175" (0.2-0.4 mm) ,  was collected. 
The oil crystallized after standing for several days exposed to  air 
and was recrystallized from a mixture of i-PrOH-i-PrzO: yield 2.8 
g (36%); m p  44-45", 
3-(2-Dimethylaminoethyl)-3-methyl-2-oxazolidinone Hydro- 

chloride (16). Dimethylamine, 18 g (0.4 mol), was dissolved in 
125 ml of anhydrous E tOH contained in a cold stainless steel 
bomb. To this solution was added 33 g (0.2 mol) of 1. The bomb 
was sealed and heated at  90" for 15 hr. The resulting clear yellow 
solution was concentrated to dryness on a rotary evaporator. The 
residual waxy solid was dissolved in dilute NaOH and extracted 
with CHC13. The CHC13 solution was dried (KazSO4) and con- 
centrated on a rotary evaporator. The oily residue was dissolved 
in 175 ml of i-PrOH and made acid with ethereal HC1. The solid 
precipitate was separated by filtration, washed with i-PrzO, and 
dried in air: yield 29.7 g ( i l a ) :  mp  197-199". Recrystallization 
from i-PrOH gave a white crystalline solid, mp  198-200". 

Method B. B-Cyclohexyl-5-[2-(~-phenylpiperazino)ethyl]-2- 
oxazolidinone Hydrochloride (28). A solution of 11.5 g (0.5 mol) 
of 1 and 16.0 g (0.10 mol) of 4-phenylpiperazine (an equivalent 
amount of KzC03 may be substituted for the excess of amine) in 
100 ml of EtOH (or i-PrOH) was heated a t  reflux for 8 hr.  The 
dark solution was dehydrated by distilling with C& on a rotary 
evaporator. On cooling, a white precipitate formed which was 
separated by filtration and dried in air. This was the hydrochlo- 
ride of the starting amine (4 g. mp 235-238"). The filtrate was 
concentrated on a rotary evaporator to remove the EtOH. The 
residue was suspended in H 2 0  and made alkaline with dilute 
KaOH. A viscous brown oil precipitated. The supernatant was 
decanted and the oil washed several times with water and finally 
dissolved in E tOH and dried by distilling with CsH6 on the rota- 
ry evaporator. The volume was brought to  100 ml with absolute 

EtOH. The solution was made acid with ethereal HCl. The white 
solid precipitate was separated by filtration and washed with 
EtOH and with i-Pr20: yield 1 2 . 1  g; mp  270-280" dec. Recrystalli- 
zation of the product from an EtOH-H20 mixture gave 10.1 :: 
(51%). m p  276-279" dec. 

Method C. 5-[2-(4-Phenylpiperazino)ethyl]-2-oxazolidinone 
(21). Na (1.7 g. 0.075 mol) was dissolved in approximately 75 ml 
of liquid SH3 .  To this deep blue colored solution was added drop- 
wise 14.7 g (0.04 moli of 29 in 100 ml of toluene. \Vhen approxi- 
mately 80% of the toluene solution had been added. the blue color 
disappeared. An additional 0.2 g of S a  was added to the reaction 
mixture and the addition ot the  toluene solution was continued. 
Before all of' this solution had been added, a solid formed in the 
reaction flask and thorough mixing became difficult. .After the 
addition was complete, stirring was continued for 1 hr and 3.4 g 
(0.1 mol) of NH4CI was then added. Fi-ith continued stirring the 
"3 was allowed to evaporate. The reaction mixture was then 
extracted with dilute HC1. To thi:, aqueous extract \vas carefully 
added aqueous NH4OH with stirring. The first precipitate \vas a 
brownish gummy oil from which the supernatant liquid was de- 
canted. Continued addition of NH4OH to the supernatant yielded 
a crystalline solid which was separated by filtration. uashed with 
H20. and dried in ~ ' a c u o .  yield 6.8 g: mp  1.'15-110", After two re- 
crystallizations from i-PrOH. 2.8 :: (24%) of a white crystalline 
solid was obtained. mp  151-152°, 
3-[2-[4-(4-Chlorophenyl)- l-piperazino]ethyl]-2-oxazolidinone 

Difumarate  (3.1). .A mixture of 173 g 10.722 mol) of X-benzyl-5- 
(2-chloroethyl1-2-oxazolidinone, 2.2'-diethanolamine (76 g ,  0.722 
mol). anhydrous K*COs (100 g. 0.722 mol). and 300 ml ( 1 1  i i -  

BuOH was stirred and refluxed lor 18 hr. The reaction mixture 
was suction filtered while hot and the n-BuOH removed on a 
steam bath at reduced pressure (approximately 100 mnii .  A 
quantitative yield of crude 3-benzyl-5-[~-(2,2'-diethanol;lmi- 
noiethyl]-2-oxazolidinone was obtained. A solution of 30.8 g (0 .1  
mol) of this product was debenzylated according to method C .  
The residual base \vas dissolved in anhydrous EtOH and the so- 
lution was made acid with anhydrous HC1 and the acidic solution 
was concentrated to an oily residue consisting of crude 5-[2-(2.2'- 
diethanolaminoiethyl]-2-oxazolidinc,ne hydrochloride. 'This crude 
product was stirred 15 min a t  room temperature with 100 mi of' 
SOC12 and then heated 2 hr at  60". The reaction mixture was fil- 
tered and the filtrate concentrated under reduced pressure. The 
residue consisting of 18.1 g (0.062 moli ot' crude 5-[2-[N-(2 .2 ' -  
dichlorodiethylaminoi]ethyl~-2-oxazolidinone hydrochloride was 
dissolved with 26 g ( 0 . 2  mol) of p-chloroaniline in 250 mi (11' 1 -  

PrOH and stirred a t  reflux for 18 hr. The reaction mixture was 
treated with NH3 a t  5-10", the  SH4C1 removed by filtration. and 
the i-PrOH a a s  evaporated at  reduced pressure. I.nreacted p -  
chloroaniline \vas removed by vigorous stirring of the residue with 
200 ml of isooctane at  60". The' dried residue (18.3 p. 0.0386 mol) 
was dissolved in .50 ml 01 EtOXc and treated with 6.9 g (0.0594 
moli of fumaric acid dissolved in a minimum oi SleOH. Recrys- 
tallization of the crude fumarate from EtCOMe gave 4.7 'T 19%) 
of 31, m p  202-206". 
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