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A number of substituted lJ4diaxabicyclo[4.4.O]decanes have beeh synthesized and evaluated for their pharma- 
cological activity. Some of these compounds show marked hypotensive activity. 

The present investigation is concerned with the 
synthesis of lJ4-diazabicyclo [4.4.0]decanes having sub- 
stituents in the 4 and 10 positions. In 1960, Freed and 
Day1 described the preparation of both 1,4-diazabi- 
cyclo [4.4.0]decane (I) and 1,4-diazabicyclo [4.3.0]no- 
nane (11) by treating ethyl 2-piperidinecarboxylate and 
ethyl 2-pyrrolidinecarboxylate, respectively, with ethyl- 
enimine. The resulting lactams were reduced by 
lithium aluminum hydride to I and 11. 

I I1 

In the current study tn70 new series of 1,4-diazabi- 
cyclo 14.4.01decanes having substituents a t  the 4 and 10 
positions were prepared. Treatment of ethyl 6-methyl- 
2-piperidinecarboxylate (111) with ethylenimine gave 
very poor yields of 10-methyl-lJ4-diazabicyclo [4.4.0]- 
decan-5-one. The poor yield prompted the use of 
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A second series of compounds was prepared from di- 
methyl piperidine-2,6-dicarboxylate as shown in Scheme 
11. These compounds are listed in Table 11. 

111 a NH 
I\' 

1-p-nitrobenzoylethyleniinine as the amino-ethylating 
agent.2 The resulting product, ethyl 1-(2-p-nitro- 
benzamidoethyl)-2-piperidinecarboxylate was heated 
with hydrochloric acid to give the desired product 
(IV) in good yield. 

An alternative method, involving several steps 
shown in Scheme I, proved to be more useful. The 
pseudo-mustard (VII) was fairly stable and was kept 
in the cold for several months with minimal discolora- 
tion and quaternization. The 4-substituted 10-methyl- 
1,4-diazabicyclo [4.4.0]decanes are listed in Table I. 
Attempted distillation of XIV and XV resulted in 
decomposition and these compounds were isolated in 
pure form only as hydrochlorides. Compounds XVI 
and XVII were prepared by treating IX with phenyl 
isothiocyanate and 1-p-nitrobenzoylethylenimine, res- 
pectively. XIX is the reduction product of XVII and 
XVIII is the hydrolysis product of XIX. 

(1) M. E. Freed and .i R. Day, J .  Org.  Chem.. 25, 2108 (1960) 
(2) P. Thyru rn  and A.  R. Day, J .  M e d .  Chem., 8 ,  107 (1965). 
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Pharmacological Test Results.3--Coi~iiio~iii[ls XI1 
XI' n cre first evaluated in a general behavioral 
(Table 111). These four compounds wcre alio teytcd 
i i i  n series of aiitagoriism studkc. S o n e  of the coni- 
I>ouiids possesied any significant ability 10 i ci-er-e thc 
c1ffec.t of pentylenetetrazole (aiiticoiivulwit art ion) 
ivmyiiie (antidepressant effcrt), Treinoriiie jailti- 

iiarkin~oiiisni action). or clectrodiock (aiitirorii u l w i l  
W I  ion). 

Llinimal dose at u-liicli resIionse 
was olxer\ -ed,  nig 'kg 

,.. ~~ Comporintl ~- 
S I 1  SI11 x1v XI-  
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TABLE I V  Anal. Calcd for C18H26N306: C, 59.49; H, 6.94; N, 11.56. 

1O-Methyl-l,4-diazabicyclo[4.4.0]decan-5-one.-Ethyl 6- 
1,4-DIAZABICYCLO [4.4.0]DEChNES methyl-l-(2-~-nitrobenzamidoethyl)-2-pip~idinecarboxylate 

(11.5 g, 0.032 mole) was suspended in 100 ml of 6 N HC1 and the 
mixture was refluxed for 24 hr. It was cooled and the pnitro- 

Found: C, 59.55; H,7.11; N, 11.66. HYPOTENSIVE EFFECTS FOUND WITH 10-SUBSTITUTED 

Blood pressure Heart rate, 
-(systolic/diastolic), mm- beats/min 

.. _ .  _ _  
N O .  

XI1 

XI11 

XIV 

XV 

XVIII 

XXI 

XXII 

XXIII 

XXIV 

Dose, 
m d k g  

1 .o 

5 . 0  

10.0 
1 .o 
5.0 

10.0 
0 . 5  
5.0 
1 
5 

10 
1 .o 
5.0 
1 . 0  
5.0 

10.5 
20.5 
1 .o 
5.0 

10.0 
1 . 0  
5 . 0  

10 .0  
20.0 
1 .o 
5.0 

Before 
drug 

110/75 

110175 

105/70 
145195 
140185 
155/90 
190/140 
195/145 
140/80 
155180 
150/85 
175/110 
160/105 
135/100 

145/105 
145/110 
145/105 
145/100 
149/95 
145/90 
150/95 
145/95 
125/85 
135/90 
120/75 

140/100 

Before Max 
drug change benzoic acid was removed by filtration. The filtrate was evapo- 

rated and the residue was heated with 2-propanol to yield a 
+25/+15 crvstalline hvdrochloride. A samule was recrvstallized from 

Max 
change 

+25/+15 

+25/+15 

0 

-20/-15 

-2o/-15 

+ 10/0 
+5/+5 

+-5/+5 
+10/+5 
+10/+5 
- 751 - 45 
-75/-55 

0 
- l5/0 
-351-20 
-451 -35 
-5/-5 

- 35/ - 30 
+5/+5 

-35/-30 
- 145/- 110 

-101-5 

0 
- 15/ - 15 
- 50/ - 50 
-5/-lO 
- 351 - 35 

156 
162 
162 
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144 
132 
138 
168 
184 
156 
138 
162 
168 
162 
108 
120 
114 
180 
174 
162 
144 
150 
138 

0 
0 

-6 
- 12 
- 78 

0 
+12 

+6 
- 24 
- 30 

0 
- 18 
- 30 + 12 
-6 

0 
-6 
-6 
-6 
- 30 

0 
- 24 

+ 24 

XIV acts by a mechanism other than a ganglionic 
blocking action. 

The presence of some hypotensive activity in six out 
of nine compounds tested, as well as the sharp differ- 
ences between the 4-benzhydryl and 4-(2-aminoethyl) 
substituents in the two potent compounds, suggests 
that the hypotensive activity is primarily attributable 
to the 1,4-diazabicyclo [4.4.0]decane system but is 
augmented or diminished by the nature of the sub- 
stituents. The hydroxymethyl group appears to have 
lowered the activity. Compound IX was observed to 
have little or no activity. 

Experimental Section 
The melting points reported are uncorrected and were de- 

termined in a Thomas-Hoover melting point apparatus. 
Ethyl 6-methyl-2-piperidinecarboxylate was prepared from 6- 

methyl-2-pyridinecarboxylic acid.4 The free base boiled at  
89-91' (4 mm), 12% 1.4510, l k 4  bp 99-100" (13 mm). 

Bnal. Calcd for CsH17N02: C, 63.12; H, 10.01; N, 8.18. 
Found: C, 62.98; H, 10.17; N, 8.21. 

Reference 4 gives mp 213-215' for the hydrochloride but our 
hydrochloride decomposed at  232-234". 

dnal. Calcd for CgH&lN02: C, 52.01; H, 8.73; S, 6.74. 
Found: 

Ethyl 6-Methyl-l-(2-~-nitrobenzamidoethy~)-2-piperidinec~- 
boxy1ate.-Ethyl 6-methyl-2-piperidinecarboxylate (5.0 g, 0.029 
mole) was heated on the steam bath with 1 p-nitrobenzoylethyl- 
eniminez (5.63 g, 0.029 mole) for 3 hr. After cooling, the oil was 
stirred with hexane until the oil solidified. The solid was re- 
crystallized from hexane-petroleum ether (30-60"); mp 76-78', 
yield 70%. 

C, 51.94; H, 8.94; N, 6.46. 

(4) .\I. V. Rubtsov, E. 5'. Sikitskaya,  and V. S. Usolskaya, J .  Gen.  Chem. 
U S S R ,  26, 129 (1956). 

ethanol, dec i t  266'. 
Anal. Calcd for CgH17ClN20: C, 52.80; H, 8.37. Found: C, 

52.62; H, 8.47. 
The hydrochloride was dissolved in water, the solution was 

made basic (NaOH) and extracted with chloroform. The ex- 
tract was evaporated, and the residue was recrystallized from 
ethyl acetate; mp 124-127", yield 537,. 

Anal. Calcd for CgH16N20: C, 64.25; H, 9.59; N, 16.65. 
Found: C, 64.11; H, 9.65; K, 16.43. 

lO-Methyl-1,4-diazabicyclo[4.4.0]decane (IX).-A solution of 
1.5 g (0,009 mole) of l0-methyl-1,4-diazabicyclo[4.4.0]decan-5- 
one in 15 ml of tetrahydrofuran was added dropwise to a slurry 
of 0.57 g (0.015 mole) of LiAlH4 in 20 ml of tetrahydrofuran, 
and the mixture was refluxed for 12 hr. The excess LiAlH4 
was decomposed by the cautious addition of 2.5 ml of water. 
2-Propanol was added, and the mixture was stirred until the 
solid was colorless. The solid was removed by filtration and 
washed with 2-propanol. The solvents were evaporated and the 
resulting oil was dissolved in dry ether and treated with dry 
HCl. The dihydrochloride (very hygroscopic) was recrystallized 
from 2-propanol-acetone and obtained in 20% yield, mp 255- 
258" dec. 

Anal. Calcd for CgH2oClzNz: C, 47.58; H, 8.87; C1, 31.21; 
N, 12.33. Found: C, 47.48; H, 8.93; C1, 30.97; N, 12.42. 

A larger batch of product was prepared from 21.5 g (0.128 
mole) of IO-methyl-1,Pdiazabicyclo [4.4.0]decan-5-one and 7.3 g 
(0.192 mole) of LiAlH4. The reaction mixture was worked up as 
above to the point where the solvents were evaporated. The 
residual oil was distilled a t  66' (0.63 mm), yield of free base 

l-(2-Hydroxyethyl)-6-methyl-2-piperidinecarboxylic Acid 6- 
Lactone (V).-Ethyl 6-methyl-2-piperidinecarboxylate (6.8 g, 
0.04 mole) was dissolved in 25 ml of methanol. To this was 
added a solution of 2.22 g (2.5 ml, 0.05 mole) of ethylene oxide in 
10 ml of methanol. The mixture was heated, in a pressure bottle, 
on a steam bath for 24 hr. The solvent was removed zn vacuo 
and the remaining oil distilled, bp 129-134' ( 2  mm), n Z 5 ~  1.4894, 
yield 70%. 

Anal. Calcd for CgH16N02: C, 63.88; H, 8.94; N, 8.28. 
Found: C, 63.81; H, 8.90; pu', 8.14. 

1-(2-Hydroxyethyl)-2-hydroxymethylpiperidine (VI). Method 
1.-A solution of 4.3 g (0.025 mole) of V in 25 ml of anhydrous 
ether was slowly added to a stirred suspension of 1.1 g (0.029 
mole) of LiAlHI in 35 ml of anhydrous ether. The mixture wa5 
refluxed for 12 hr. The excess LiAlH4 was decomposed by the 
careful addition of 5 ml of water. The resultant white precipi- 
tate was removed by filtration and washed with 2-propanol. 
The combined washings and filtrate were evaporated to dryness 
and the resulting oil was distilled, bp 164" (5 mm), 1 ~ 2 6 ~  1.5015, 
yield 40Yc. 

Anal. Calcd for CgH19N02: C, 62.39; H, 11.05; N, 8.09. 
Found: 

Method 2.-Ethyl 6-methyl-2-piperidinecarboxylate (0.05 
mole) in 25 ml of dry ether was slowly added to a stirred suspen- 
sion of 4.4 g (0.116 mole) of LiAlH4 in 150 ml of dry ether. The 
mixture was refluxed for 20 hr. The excess LiAlH4 was carefully 
decomposed with water and the precipitate was removed by fil- 
tration and washed with 2-propanol. The combined filtrate 
and washings was evaporated zn vacuo and the 2-hydroxymethyl- 
6-niethylpiperidine was recrystallized from petroleum ether, 
mp 83-83.5", yield 71y0. 

-4naZ. Calcd for C7HIENO: C, 65.07; H, 11.70; K, 10.84. 
Found: C, 64.93; H, 11.53; N, 10.73. 
2-Hydroxymethyl-6-methylpiperidine (6.8 g, 0.053 mole) was 

dissolved in 25 ml of methanol. To this solution was added a 
solution of 2.58 g (0.059 mole) of ethylene oxide in 15 ml of meth- 
anol. The solution was heated in a pressure bottle on a steam 
bath for 36 hr. The solvent was removed ~n DUCUO and the oily 
semisolid was recrystallized from petroleum ether. This solid 
proved to  be starting material (SOY0).  The filtrate R-as evapo- 
xated, the oily residue was dissolved in 15 nil of methaiiol coil- 

8070, ~L"D 1.5006. 

C, 62.14; H, 10.93; N, 8.18. 
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iairiirig 2.58 g of ethylene oxide, and the solution was heated as 
before, on a steam bath, for 5 days. Evaporation of the solvent 
arid distillation of the residual oil gave a 29%> yield of 1.1, based 
on 0.053 mole of starting material. 

1-(2-Chloroethyl)-2-chloromethyl-6-methylpiperidine (VU).---- 
I -( 2-Hydroxyethyl)-2-hydroxymethyl-6-methylpiperidine (1 3.9 g, 
0.08 mole) in 50 ml of chloroform was added dropwise to a stirred 
,solution of 23.5 g (0.2 mole) of SOCIZ in 50 nil of CHC13. The 
solut,ion was gently refluxed for 2 hr. The solveiit was evapo- 
rated in aacuo. The resulting dark residue was dissolved in water, 
and the solution was made basic (Na2C03) and then extracted 
with ether. After removing the ether, t,he residual oil W H ~  
distilled to give a 57yo yield of product, bp 127' (6  m m j ,  nZ8ri 
1.4!197. 

Anal. CMcd for C9H17C12N: C, 51.43; €1, 8.16; C1, 33.74; 
N, 6.67. F o u ~ ~ d :  
4-Butyl-lO-methyl-l,4-diazabicyclo[4.4.0] decane (X). Method 

A.-Butylamine (4.2 g, 0.0576 mole) was added dropwise to 3 g 
(0.0143 mole) of VII. To this mixture was added 50 ml of 
:ic)etoiie and 25 nil of water. The resulting solutioii was refluxed 
for 12 lir. The bulk of the solvent was removed in t~acuo, the 
reniaining solut,ion rnade basic (NaOH) and extracted with ether. 
After removing the ether, the remaining oil n-as distilled in z'aci~o 
(Table I) .  

. I r~ (d .  Calcd for CZ5&N8014: C, 44.91: 11, 4.b;Z; X, 16.76. 
Fuiiri t l :  C, 44.81; H, 4.64; ?jl 16.72. 

4-Benzyl-lO-methyl-l,4-diazabicyclo[4.4.0]decane (XI). 
Method B.-Benzylamine (4.1 g, 0.0383 mole) in 25 ml of chloro- 
form was added dropwise to a solution of 7.3 g (0.0348 mole) of 
\'I1 and 7.0 g (0.0696 mole) of triethylamine in 50 ml of CHCls. 
The d u t i o n  was refluxed for 18 hr. The solverit was evaporated, 
the residue was dissolved in n-ater, and the solution was made 
basic with RaOH. The mixture was t,heii extracted (CHC1,). 
Afier removing t,he chloroform by distillation, the residual oil 
was distilled in uaruo (Table I). The dipicrate decomposed :ii 

C, 51.36; H, 8.11; C1, 33.99; 3, 6.84. 

The dipicrate decomposed at 240". 

240-260". 
.Inul. Calcd for C:28H30N6014: C, 47.46; Ii, 4.W; X, 1' 

Found: C, 48.01; 1-1, 4.52; N, 15.61. 
4-(2-Diethylaminoethyl)-lO-methyl-l ,4-diazabicyclo [4.4.0] - 

decane (XU).-Method B was used with the same molar quanti- 
t.ieh as above. The free base could not be dist,illed without de- 
c:oniposition. It was converted to its trihydrochloride by dis- 
solvitig in dry ethanol, passing in dry hydrogen chloride, aiid 
f i idly adding dry ether. It was quite hygroscopic. I t  was 
reclrystallized from methanol and acetone, mp 236-242" dec. 

AAna/. Calcd for C15H3&13N3: C, 49.65: H, 9.45; C1, 29.32; 
K, Il..-S. Found: C, 40.39; H, 9.i3; C1, 29.26; Y, 11.48. 

The  frec: base was obtained by dissolving the hydrochloride i n  
xvater, iietitraliziiig the sollition (NaOIL), atid e 
chloroforni. After drying (K&O3), the CEICls w 
yield t,he pitre bave (Table I). 

44 2-Hydroxyethyl)-lO-methyl-l,4-diazabicyclo L4.4.01 decane 
(XIII).---hlethod H was used with the same molar quantities. 
The frce base was quite hygroscopic: ; dihydrochloride, nip 255--. 
25-0 I , from niet~hanol-2-propa1ioI-acelo11e. 

.I nu/ .  W c d  for CllH24C12N20: C, 4 
26.14; N, 10.33. 1:ountl: (1, 48.73; €1, 
10.14. 

[hnipoiiiid XI11 wab also prepared from IS. 10-lIethy1-1,4- 
bic?.c,lo[4.4.0]decane ( 5  g, 0.0325 mole) arid 1.79 g (0.0407 

r n o l ( ~ )  of ethylene oxide in 50 ml of methanol were placed iii it 

prebsure bottle aiid heated for 12 hr. After removing the meth- 
:itlo1 in tmcuo, the residual oil ~ v i w  distilled in z'aciio. This 
r iwt  hod gave somewhat better yields (Table I). 

4-Benzhydryl-lO-methyl-1,4-diazabicyclo[4.4.0] decane (XIV) .  
.\lethod 15 was used with the same molar qnantities. The di- 

Iiydroc:hloride of SIV \\-as prepared by dirsolving the oil, from 
tlie CHC13 solution, in dry acetone atid adding dry HC1. The 
addition of pet,roleuni ether or diethyl ether precipitated a gum. 
This was tiissolved i n  2-propanol mid acetone was carefully 
:tdded t(J produce a solid. The latter was recrystallized from 
nietli:itiol-ethyl acetate (Table I) .  A pure sample of the free 
hisr cwuld not be obtained. 
44 2-Piperidinoethyl )-l0-methyl-1,4-diazabicyclo[4.4.0]decane 

(XV).-~-llethod I3 was used and the oil was converted to a tri- 
hytlroc:hloride by the procedure used for XIV. The salt was 

4-Phenylthiocarbamyl-lO-methyl-1,4-diazabicyclo [ 4.4.01 dec - 
ane (KVI).---Phenyl isoihiocyaiiale (0.S75 g, 0.0065 mole) 
\v:L. :ttlticti dropwise to a solutioii of IS  (1 g, 0.0065 iiiole) ill 11.) 

,t:illized from ~~tli:inol-:tc.etc~iif!. 

sultiiig precipitutc \vas rec 

-( 2-p-Nftrobenzamidoethyl)-lO-methyl-1,4-diazabicyclo- 
[4.4.0]decane (XVII).--A solution of 3 g (ij.019,i mole) of I S  :rn t l  
3.74 g !0.0193 riiulc) of 1-p-nitrobeiizoylethylenitiiitie i n  I00  i i i l  1 1 i '  

iic:etoiit. \van refluxed fnr 24 hr. The .solvetit \\-:is reiiiove~l 7'0 
~'(zciio and i hr residu:il oil was solid 
leuiii ether. Tlir product 1va;i rec 
( n b i e  I L 

4-( 2-Aminoethgl)-l0-methyi-l,4-diazabicycloj4.4.0jdecane 
(XVIII j.-- -..1 solution of XVII in 6 .I' HCl \\-as refluxed for 2 hr .  
The precipitated p-iiitrohenzoic acid wa4 removed hy f i l r rx t i ( i r~ .  
Tlie filtrate w i q  nintle basic (PTaOH) :itid extr:icuted (CHCII). 
After reriiiiviiig the chloroform, the remaining oil was disi i l le t l  
in tocuo (Table I!. The t,rihydrochloride of thi? base w : i -  

foriiie(1 froin an i i ce t~ne  solution hy adding dry HCI. It \\-:is 

from i i  mixture of methniiol aiid L'-propaiinl: ti i1) 

.-I mti. Calcd for (:ilHZ6C&?;a: 
N,  13.70. Foiind: C, 43.05; 1-1, 

4-( 2-p-Aminobenzamidoethyl)-lO-methyl-l,4-diazabicyclo- 
[4.4.0]decane (XIX).---A solution of 3.46 g (0.01 mole) (.if SVII  
iri 100 nil  (if ethanol was hydrogenated over platitiuiii. 'The 
catalyst x-as removed by filtration and the filt,rate was evaprir 
i n  i w i r o .  The semisolid residue could not be obtained in ana 
cally pure furrii. 
acetonr and treated with dry HCI. 
ride was recryitallized froni 
pariol I Table 1 I .  

Dimethyl 2,6-Pyridinedicarboxylate.--.4 solution of 43 g ( ( I .  
mole) of 2,B-pyridiiif.dicarboxylic acid iii 150 nil SOC12 w:i> I W  

fiusetl for I S  hr. The SOCl, was evaporated in V(ICILO leaviiif: ; I  

io1 was added carefully with cooling : r r i i l  

eridinedicarboxy1ate.-Uiiiiethy I 2,Gpyri- 
tliiirtiic'3rbo.uyl3te (49.5 g, 0.254 mole) wa.q dissolved i n  250 nil of 
WWIII  g1aci:il acetic, acid :tnd hydrogenated over It i -  
;tdvi.~able t o  keep the .elution at 50-60" to keep the solute frotii 
precipitating; yield 605, ,  nip 92-93". 

Dimethyl 1-(2-~p-Nitrobenzamidoethyl)piperidine-2,6-dicar- 
boxyIate.----A PoIutioii of 3.23 g (0.nl61 rnole) of dimethyl 2 ,8 -  
~~iperidiriedicnrt~oxy1:~tt~ atid 3.OY g (0.0161 mole) of I-p-nitro- 
beiizoyleth\leuiiiiine i t1  50 in1 of dry ethanol \\-as refluxed for 
12 Iir. The wlvent \\-a> evaporated in t ' uc~ io ,  arid the resrilting 
solid TI-V~I, estrac*ted with benzene. The benzene solution \\-as es- 
1,raded with dilute HC1, and the wid snlution WLS made basics 
( S:i2COJ) :iiitl extracted (CHCI,). The chIoroform solution w:ih 

tlrietl (Ii2CO3j niitl then evaporated. Thc reniaitiiiig solid \V:I,- 

recrystallii.,ed ironi petroleum ether: yield Slc;~:~, nip 101-104". 
, I  nul. (,':ilcd for ( : lxt  1.%5; 11, 5.S9; S, 10.68. 

Foilnd: (', 54.91; 11, 5 
.5-0xo-1,4-diazabicyclo[4.4.0]decane-l0-carboxylic Acid.--- .\ 

.oluiioli of 3 g (0.0077 mole) of dimethyl 1-(2-p-tiitrobeiiz;tiii~~~l- 
et li~l!piperitlitic-~,(i-tfica~l,o 
fluxed frir 4 lir. The prec ated p-nitrohenzoic :wid \v:ic w- 
nioved by filtraiiuii, the filtrate was extract,ed with ether. :iiiil 
the11 the filtrtite ~ ~ 2 i s  ev:iporaied t c i  drytiess. The residue \\':is 
washed with acetune arid then with diii~ethylforiiiarnitie; yield 
of fiydrc~chloride NC;, inp 272-274" der:. The produri w : t ~  
:iii:dyti(dly purc1 without further purification. 

Anmi. (*:~lcd for C9H1,C1?;203: C, 46.06; 11, 6.41; Cl, 16.1 1 ; 
S,  11.04. I.'oiiiid: C, 46.05; 11, 6.tiO; Cl, 15.12; 3, 11.72. 

diazabicyclo[ 4.4.O]decane-lO-carboxylate. 
111 [4.4.0]decane-lO-rarbosylic~ acid w:is 
I arid saturated with dry HC1, aiid thcs 

niixturc refluxed f o r  I 2  lir. 'I"hc inethanol \\-as romoved i i i  

pucuo atLd the residue ~ v : i . ~  tli-solved i i i  water. The water solu- 
tion w:1,5 made ba:ica (Ii0E-I j :tnd extracted (CHClr). The chloro- 
forrri solutic)n \v:is tlried (K?C03) and the cahloroform then wits 
removeci by  diatilhit ion. The residue was recrystallized from 

I t  wts dissolved in :i mixture of chloroforni aii i l  
The resulting hydroc~b1i~- 

mixture of  ~ r i e ~ h a ~ i o l  :inif 2-pro- 

98E: mp 123-12*i0.6 

te i n  100 ml of 6 .I' HCI 

I0-Hydroxymethyl-l,4-diazabicyclo[4.4.0]decane (XX).--A 
>tJ lu t i c l i (  ( J f  1,; R (0.0: d e )  of m t  11x1 :j-oxo-l,4-diazabicy~~lo- 
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was added dropwise to a suspension of 8.1 g (0.212 mole) of 
LiAlH4 in 50 ml of tetrahydrofuran The mixture was refluxed 
for 48 hr. The excess hydride was destroyed by the careful 
addition of water, and the white precipitate was removed by 
filtration and washed with 2-propanol. The combined washings 
and filtrate was evaporated to leave a heavy oil. The latter 
was distilled in vacuo, bp 156-166” (2 mm) (Table 11). 

4 4  2-Diethylaminoethyl)-lO-hydroxymethyl-l,4-diazabicyclo- 
[4.4.0]decane (XXI). General Procedure.--A solution of 3 g 
(0.0176 mole) of XX in 50 ml of acetone was added dropwise to 
a stirred solution of 2.79 g (0.0176 mole) of 2-diethylaminoethyl 
chloride hydrochloride and 3.55 g (0.0352 mole) of triethylamine 
in 50 ml of water. The solution was refluxed for 24 hr, evapo- 
rated to half volume, made basic (KOH solution), and extracted 
(CHCb). The chloroform extract was dried (K2C03) and 
evaporated to yield an oil. The latter was dissolved in dry 
acetone and treated with dry HC1. The resulting trihydrochlo- 
ride was recrystallized from a mixture of methanol and 2-pro- 
panol (Table 11). 

4-Phenylethyl-lO-hydroxymethyl-1,4-diazabicyclo [4.4.0] - 
decane (XXII) was prepared by the general procedure, for XXI, 
withphenethyl bromide as the halide, and using 0.120 M amounts. 
The mixture was evaporated to dryness and the residue was 
heated with a small amount of 2-propanol and cooled to cause 
crystallization. It was then recrystallized from a mixture of 
methanol and 2-propanol (Table 11). 

4 4  2-Piperidinoethyl-lO-hydroxymethyl)-1,4-diazabicyclo- 
[4.4.0] decane (XXIII) was prepared by the general procedure 
with 1-(2-~hloroethyl)piperidine as the halide and using 0.020 
M quantities of the reagents (Table 11). 

4-Benzhydryl-l O-hydroxyme thyl-l,4-diazabicyclo 14.4.01 decane 
(XXIV).-The general procedure was followed in this case 
with benzhydryl chloride as the halide, and using 0.020 M 
quantities of the reagents. The dihydrochloride was recrystal- 
lized from methanol-ethyl acetate; mp 213-214” dec. The 
salt was dissolved in water and the solution made basic (NaOH). 
The resulting free base was removed, washed with water, and 
dried (Table 11). 
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A number of 3- or 4disubstituted amino-1-aryl-2-pyrrolidinone derivatives have been prepared, some of 
which were found to possess a potent antiinflammatory effect when administered intraperitoneally. These 
compounds were obtained by the reaction of 2-disubstituted aminobutyrolactonea with aniline derivatives, or by 
alkylation of 3- or 4amino-1-aryl-2-pyrrolidinones. 

Some new derivatives of propionanilide, N-t-amino- 
alkylpropionanilides (111), were reported by Wright 
and co-workers’ as effective analgesic agents. The 
compounds in this series are considered analogs of 
methadone (I) and isomethadone (11), in which the 
quaternary carbon atom and one of the phenyl groups 
are replaced by a nitrogen atom. We had previously 
prepared various analogs of N-t-aminoalkylpropionani- 
lides such as IV,2 V13 VI14 VII14 and VIII15 in order to 
study the relation between their chemical structure 
and pharmacological activity, and found that some of 
them have strong analgesic, antipyretic, and anti- 
inflammatory activities. 

This paper is limited to a report on the synthesis 
and antiinflammatory activity of a series of 3- and 4- 
disubstituted amino-1-aryl-2-pyrrolidinones. 3-Disub- 
stituted amino-1-aryl-2-pyrrolidinones and their 5- 
methyl homologs were prepared by methods A and B as 
illustrated below. RIethod A was applied to  the coin- 
pounds, in which R’ and R” form a morpholino, 
piperidino, and pyrrolidino ring. According to Berti’ss 
or Scheradsky’s7 method, a-bromo-y-butyrolactone 

(1) W. B. Wright, Jr.. H. J. Brabander, and R. A. Hardy, Jr., J .  A m .  Chem. 
SOC., 81, 1518 (1959). 

(2) N. Shigematsu, Chem. Phar f i .  Bull. (Tokyo), 9, 970 (1961); N. 
Sugimoto, K. Okumura, N. Shigematsu, and G. Hayaahi, Annual Report of 
Tanabe Seiyaku Co., Ltd., Vol. 6, Tanabe Seiyakd Co., Ltd., Osaka, Japan, 
1961, p 67. 

(3) N. Sugimoto, K. Okumura, N. Shigematsu, and G. Hayashi, Chem. 
Phorm. Bull. (Tokvo). 10. 1061 (1962). 

1 ,  

(4) K. Okumura and I .  Inoue, %bid., l a ,  718 (1964). 
( 5 )  Presented a t  the Kinki Local Meeting of the Pharmaceutical Society 

(6) B. A. Berti. Gazz. Chim. Ital., 84, 420 (1954). 
(7) T. Soheradsky, Y. Knohler, and M. Frankel, J .  Org.  Chem., 26, 1482 

of Japan. Nov 23, 1962. 

(1961). 
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(X) was treated with morpholine, piperidine, and 
pyrrolidine to give 2-disubstituted aminobutyrolactone 
(XI), which yielded 3-disubstituted amino-l-aryl-2- 
pyrrolidinone (XII) on reaction with aniline or its 


