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ABSTRACT 

Interaction of potassium 1-phenylcyclopentanecarbosylate and 2-diethylaminoethyl chloride 
in a b s o l ~ ~ t e  ethanol proveti the most satisfactory of four nietllods esami~ied for the preparation 
of 2-diethylaminoethyl 1-phenylcyclopentanecarbosylate hydrochloride (Parpanit). This 
procedure was used to obtain 2-(ethyl-2'-tluoroethyla11~i11o)ethyl ( I ) ,  2-(ethylisopropyla~~~i~io)- 
ethyl ( I I ) ,  3-diisopropylaminoetli~~l ( I I I ) ,  2-pyrrolidinoethyl (IV), and 2-pipericlinoeth).1 (V) 
1-phenylcyclopentanecarbox~~1nte hyclrochloridcs. 2-Dicthylaminoethyl 1-(p-nitrophenyl)- 
cyc!opentanecarbos).late hydrochloride (111) was also preparcd in this way but was obtained 
Inore coliveniently by direct nitration of 2-diethyla1ninoeth).I l-pl~enylcyclopentanccarboxy- 
late. The preparation of intermediates required in thesc syntheses is described. 

P r e l i ~ n i n a r ~  results are glven on the potency of these compounds as  substitutes for atropine 
sulphate in the llsual osime and atropine sulphate treatment of mice which have bcen poisoned 
with Sarin. 

I n  connection with extension of our studies on the usefulness of substitutes for atropine 
in the treatment of Sari11 poisoning (1,2) it became necessary to  prepare certain analogues 
of 2-dietliylaminoetl1>~l 1-phenylcyclopentanecarboxylate hydrochloride, which is ltnown 
co~nmercially as Parpanit, Panparnit, Caranliphe11 hydrochloride, or Pentaphen. i\/Iany 
compounds of this type have been synthesized previously and the method nzost frequeiltly 
employed has been interaction of the acid chloride with the requisite aminoalcohol in an  
aromatic solvent (3-8) (method 1). Other procedures which have bee11 utilized less fre- 
quelltly include transesterification of ethyl 1-phenylc~~clope~~tai~ecarbosylate  with an 
an~inoalcohol and sodium in xylene (8-11) (method 2) ;  interaction of an alltali ~ne t a l  
salt of the acid and an aminoalltyl halide in a hyclrocarbon s o l v e ~ ~ t  (5,7, 12-14) (method 3) ;  
treatment of the acid chloride with an a~~~inoa lcohol  hydrochloride in a llydrocarbo~i 
solveilt ( 5 )  (method 4) ;  and heating the acid with an aminoalltyl chloride hydrochloride 
in an alcohol (5) (method 5). J/Iethod 2 was considered unsuitable for preparation of the 
co~llpounds required because it sometimes furnishes very poor yields (11). I t  was not 
clear, however, which of the other four procedures referred to  above ivoulcl be most 
satisfactory. Accordingly, the merits of methods 1, 3, 4, and 5 were briefly exa~ni~zecl with 
respect to yield and ma~lipulative c o ~ ~ v e ~ ~ i e n c e  for preparation of 2-diet l~ylarninoet l~~~l  
1-phenylcyclopenti~~~ecarboxylate hg~drochloride (3). 

Interaction of equi~nolar quantities of 1-phenylcyclopentanecarboxylic acid chloride 
and 2-dietllylami11oetl1a1~0l in anhydrous benzene under reflux for 2 hours furnished the 
ester hydrochloride in 65y0 yield. Prolonging the period of reflus did not improve the 
yield (method 1).  

When potassium I-pl1e1~ylcyclopentnnecarboxy1ate was heated under reflux in absolute 
ethanol for 18 hours with a 20 mole% excess of 2-dietl1~lami1zoetI1yl chloride, followed 
by treatment with hydroge~l cl~loricle, a n  SOYo yield of 2-dieth)~laminoetIlyl l-phenyl- 
cyclopentanecarboxylate hydrochloride was obtained. Lengthening the period of reflux 
did not improve the yield but the latter decreased to ca. GOY0 when Iieati~lg periods 
s11o1-ter than 12 hours were emplo\.ed (method 3). 

1Issr1ed as  D.R.C.L. Report No. 374 
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I~lteractioli of equimolar quantities of 1-phe~iylcyclopentanecarboxylic acid chloride 
and 2-diethylaminoethanol hydrochloride in dry benzene a t  reflux telnperat~lre for 48 
hours gave a 51yo yield of the desired material. The yield decreasecl sharply when shorter 
reflux periods were used (method 4). 

When equimolar quantities of 1-phenylcyclopentanecarboxylic acid and 2-diethyl- 
anlinoethyl chloride hydrochloride were heated under reflux in absolute ethanol for 48 
hours only a 29y0 yield of the desired ester hydrochloride was obtained  netho hod 5). 

Fro111 the foregoing results it is evident that  method 3 is superior to the others examined 
on the basis of yield. I t  is also best from the standpoint of nianipulative convenience, 
since the other nlethods either required much longer periods of heating under reflux 
and/or furnished products of inferior quality, which necessitated nl~iltiple recrystal- 
lizations to  provide rnaterial equivalent to  that obtained by method 3. This method was 
therefore adopted for preparation of the esters shown in Table I1 and was satisfactory 
in all cases. 

1-Phenylcyclopenta~~ecarbonitrile was prepared by i~lteractio~l of phenylacetonitrile 
and tetraniethylerie dibroinide with sodamide in liquid ammonia, followi~lg the general 
method of Case (15) as modified by Tilford and co-workers (9). The nitrile was hydrolyzed 
to the acid in 93% yield by the action of 48% hydrobrornic acid, by niodification of the 
method used by \Veston (5) for preparation of 1-phenylcyclohexanecarboxylic acid. 
Interaction of the acid and thionyl chloride in dry benzene furnished the acid chloride 
in 79y0 yield. Potassium 1-phe~iylcyclopentai~ecarboxylate was obtained in 97y0 yield 
by neutralization of an alcoholic solution of the acid with 10% alcoholic potassiuin 
hydroxide. I-(p-Nitrophenyl)cyclopentanecarboxylic acid was prepared in 80y0 yield by 
nitration of 1-pl~enylcyclopentar~ecarboxylic acid. The nitro group was concluded to be 
para to the phenylcyclopenta~~ecarboxylic acid group on the basis of the infrared 
absorptioii pattern of the compound in the 1650- to  2000-cm-I region (16). The potassium 
salt of this acid was readily obtained by the nlethod erllployed for preparation of potassium 
1-pl~enylcyclopentanecarboxylate. 
2-(Ethyl-2'-fluoroet1~ylan~ino)ethanol was prepared in 78y0 yield fro111 2-ethylanlino- 

ethanol and 2-fluoroethyl bromide (17), which were caused to  react in dry benzene in the 
presence of anhydrous potassium carbonate. 2-(Ethylisopropylami~~o)ethanol was 
obtained similarly and in 41y0 yield from isopropylan~inoetl~a~lol and ethyl bromide 
and was characterized as the halogen acid salts shown in Table I .  Isopropyla~ninoethanol 
was prepared from isopropylamine and ethylene oxide following Biel's method (18) and 
characterized as the hydrochloride. 

2-Diethylaminoethallol, N-(2-hydroxyethyl)pyrrolidine, N-(2-hydroxyethyl)piperidine, 
2-(ethyl-2'-fluoroethylamino)ethanol, 2-(ethylisopropylamino)ethanol, and 2-diisopropyl- 
anlinoethanol were converted to the corresponding chloride hydroclllorides in the yields 
given in Table I by treating them with thionyl chloride in dry chloroforin (cf. Bartlett 
et al. (19)). These salts were treated with 2OyO aqueous sodium hydroxide and the free 
bases were recovered by ether extraction. The latter compounds were not analyzed but 
were kept a t  4' until required in the esterifications. 

Finally, 2-diethylarninoethyl 1-(P-~~itrophenyl)cyclopentanecarbox~late hydrochloride 
(VI), which had been obtained by esterification of potassium 1-(p-nitropheny1)cyclo- 
pentanecarboxylate with 2-diethylaminoethyl chloride, was prepared in 65% yield by 
direct  litr ration of 2-diethylaminoethyl 1-plie~~ylcyclopentanecarboxylate. The identity 
of the two samples was established by co~nparison of melting points and infrared spectra. 

'The effectiveness of Parpanit analogues I-VI (Table 11) as  substitutes for atropine 
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TABLE 1 
2-Aminoethanol derivatives 

Analysis 

Solvent for Calculated % Found % m > 
M.p. '% recrystalli- Empirical Z 

Co~npound ("c)  yield zation for~uula C H N  S C H N S 2 
F 

2-Isopropylan~inoethanol 69-70 75 Ethanol- CsHlrNOCI 43.01 10.11 10.03 25.40 43.13 9.91) 10.OI) 25.46 ' 
hydrochloride ether 

2-(Ethylisopropylarnino)ethanol 85-86 73 Ethanol- CiH18NOCI 50.14 10.82 8 .35 21.15 50.23 10.80 8 .32 21.17 
z 

hydrochloride ether F 
2-(Ethylisopropylan~ino)ethanol 71-72 7 2  Ethanol- CiH18NOBr 39.(i3 8 .55  6.60 37.67 30.!)0 8 .68  6.65 37.59 

hydrobromide ether > 
2-(Ethylisopropyla~nino)ethanol 7G-77 38 Ethanol- C7HI8N01 32.44 7 .00 5 .41 48.98 32.50 6.95 5 .56 49.28 

hydriodide ether L 
2-(Ethylisopropyln~nino)ethpl 120-121 92 Acetone- CiIH17NCI? 45.17 11.21 7 .53  38.10 15.11 9 .40  7 .63 38.01 2: 

chloride hydrochloride ether 5 
2-(Ethyl-2'-Huoroethyla~~~i~~o)- 147-147.5 66 hilethanol- CGH1dNCI?E' :37.!)l 7 .42 7 .37 37.73 7 .30 7 .30 > z 

ethyl chloride hydrochloride ether > 
2-Diisopropyla~ninoethyl chloride 130-131* 84 Acetone- C8HI9NCI2 48.00 9 .57 7.00 35.43 48.27 9 .44 6.!)6 95.44 Or 

hvdrochloride ether 0 
P 

2-~;rrolidinoeth~l chloride 169.5-170.5t 77 Ethanol- CGHloNCI:! 42.37 7.70 8 .24  41.69 42.60 7.61 7.97 41.56 
hydrochloride ether I / )  

2-Piperidinoethyl chloride 225-227 1 79 Ethanol C ; H , I S C I ~  45.66 8 .21 7.61 38.52 45.84 7.99 7.49 38.40 
hvdrochloride 

*J. B. Wright e l  a l .  (23 )  report m.p. 132'. 
tJ. B. Wright e l  al. (24) report m .p  173.5-174". 
tJ. G. M. Du111op (25) reports m.p. 231'. 
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sulphate in the usual pyridine-2-aldoxime methanesulphonate (P-2-S) ancl atropine 
treatn~ent of Sarin-poisoned mice is shown in Table 111. The method of bioassay was 

TABLE I11 

-\tropine substitute activity of Parpanit analogues 
in protection of Sarin-poisoned mice 

Atropine substitute i I Atropine substitute 
activity activity 

Compound PR-1" Compound PR-l*  

I I 

*PR-1 = (LDao Sarin in treated animals)/(LDao Sarin in  untreated controls). 

identical with that described previously (I). Con~pounds 111 and IV are the only members 
of the group which exhibit greater protective ability than atropine sulphate. The inarlted 
improvement in protective effectiveness displayed by the diisopropyl analogue 111 relative 
to  Parpanit suggests that further iinproveinent in atropine substitute activity in the 
Parpanit molecule may result by placing suitable bulky electron-donating substituents 
on the nitrogen atom. 

EXPERIMENTAL?,  

I -  Phenylcyclopentanecarbonitrile 
This compound was prepared in 64% yield (b.p. 144-148" a t  12 mm pressure; ?ZD?~ 1.5323) using the 

procedure of Tilford and co-workers (9), who report b.p. 148-153' a t  20 mm pressure. 

I -  Pkenylcyclopentanecarboxylic Ac id  
1-Phenylcyclopentanecarbonitrile (34.2 g, 0.020 mole) was heated under reflux with 487h hydrobromic 

acid (140 ml) for 3 days. The precipitated acid was collected by filtration, washed with water, and dissolved 
in ether (500 ml). The ether solution was extracted with 10yo sodium hydroxide (2X 150 ml) and the alltaline 
extract was acidified with 10% hydrochloric acid. The resultant precipitate was recrystallized from aqueous 
alcohol, yielding 35.5 g (93.4y0) of light fawn plates, m.p. 159-160". Case (15) reports m.p. 158-159". 

I-Pke?zylcyclopenta~zecarboxylic Acid  Chloride 
Thionyl chloride (11.9 g,  0.10 mole) was added dropwise to a n~echanically stirred solution of l-phenyl- 

cyclopentanecarboxylic acid (9.5 g,  0.05 mole) in anhydrous benzene (100 ml). Stirring \\,as continued for 
2 hours a t  room temperature, after which the solution was heated under reflux for 2 hours. Distillation 
i n  vac?~o furnished 8.20 g (78.5y0) of pale yellow oil, b.p. 114-115" a t  4 nlm pressure; ? ~ n ? ~  1.5418. Levshina 
and Sergievskaya (13) report b.p. 149-150" a t  20-23 nlm pressure. 

Potassiu?tz I-P1zenylcyclo~entanecai.bosylate 
A solution of 1-phenylcyclopentanecarbosylic acid (3.80 g, 0.020 mole) in absolute ethanol (100 1111) mas 

titrated with 10% ethanolic potassiunn hydroxide using phenolphthalein as external indicator. Removal of 
the solvent i n  vacuo followecl by two recrystallizations from ethanol-ether gave 4.42 g (07.070) of fine colorless 
needles which did not melt below 350". Calc. for C1?H13021<: C, 61.07; H, 5.74; I<, 17.137G. Found: C, 
61.18; H ,  5.74; K, 17.08%. 

I -(p-Nitropl~eny1)cyclopentanecarborglic Arid 
1-Phe~~~lcyclopentanecarboxylic acid (5.00 g,  0.0263 mole) was added portionwise with stirring to 

fuming nitric acid (75 ml) kept a t  -10'. Stirring was continued for a further hour a t  0°, after which the 
reaction m i x t ~ ~ r e  was poured onto crushed ice (300 g). The resultant precipitate was collected by filtration 
and recrystallized from methanol, yielding 4.93 g (80.07') of colorless to light tan platelets, m.p. 179-182O. 
Calc. for C 1 ~ H 1 ~ N O ~ :  C,  61.27; H, 5.57; N, 5.96%. Found: C, 60.94; H ,  5.52; N, 5.98%. This procedure is 
based on that used by Rubin and LYishinsky (20) for preparation of 1-(p-nitrophenyl)cyclohesanecarboxylic 
acid. 

2.411 nlelting points and  boiling points are uncorrected. 
3~1~ici.oanalyses were peijormed by  J .  G. Hel ie  of these laboratories. 
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Potnssizlnr 1-lp-iVitropheny1)cyclopenlanccarboxylate 
This compound was prepared in 96% yield from the corresponding acid, using the method described for 

potassium 1-phenylcyclopenta~iecarboxylate and was obtained as  fawn needles, m.p. 225", after recrystal- 
lization from methanol-ether. Calc. for C1?H~?NOII<: C, 50.56; H, 4.43; N, 5.12; K, 14.31%. Found: C, 
50.81; H, 1.57; N, 4.93; I<, 14.38%. 

2-(Etltyl-2'-fEuorocthylanzi?to)ctltanol 
I\ mixture of 2-ethyla~~~inoethanol (Eastman, 67.0 g ,  0.750 mole), 2-fluoroethyl bromide (120 g,  0.940 

mole) (IT), anhydrous p o t a s s i ~ ~ ~ n  carbonate (103 g, 0.750 mole), and dry benzene (475 1111) was heated under 
reflux with stirring for 40 hours. The solid which separated from the cooled sol~rtion \vas collected by filtration 
and washed with benzene. The benzene was removed by distillation and the residue fractionated in vaczro, 
yielding 79.0 g (78.0%) of 2-(ethyl-2'-fl~1oroetl1ylamino)ethanol as  a colorless liquid, b.p. 71-73" a t  8 m m  
pressure; ?aoZ5 1.4330. Eq~~iva len t  weight: Calc. for C6HlrKOF: 135. Found: 13-1. 

2-Isopropylnin~inoethanol 
2-lsopropyla~~~inoethanol, b.p. 169-17O0, ? a ~ ? j  1.4388, was prepared in 78% yield by the method of Biel 

(18), who reported b.p. 160-171". This cornpo~~ncl was characterized as  the hydrochoride, m.p. 69-50" (see 
Table I). 

2-(Etla:vlisopropyla~i~ino)c~laanol 
A mixture of 2-isopropylaminoethanol (28.8 g, 0.280 mole), anhydrous potassium carbonate (38.7 g ,  

0.280 mole), ethyl bromide (30.5 g,  0.280 ~nole),  and anhydrous benzene (50 ml) was heated under reflux 
with stirring for 5 hours. The solid was removed by filtration and discarded. The filtrate was dried over 
anhydrous magnesium sulphate, then distilled in  vaczro, yielding 15.2 g (39.4y0) of colorless oil, b.p. 95" a t  
57 mm;  EDz6 1.4380. Brill (21) reports b.p. 175O. This compound was further characterized as  the hydro- 
chloride, 111.p. 85-86O, and hydrobro~nide, m.p. 71-72", which were prepared by conventional methods (see 
Table I). The hydriodide was prepared directly as follows. A mixture of 2-isopropylaminoethanol (11.3 g, 
0.11 ~nole),  ethyl iodide (15.6 g,  0.10 mole), and 'JOY0 ethanol (50 ml) was heated under reflux for 24 hours, 
then kept a t  room temperature for 3 days. Volatiles were re~noved in  vacito; the oily residue was dissolved 
in water (100 ml) and extracted with ether ( 6 x 1 5  ml). The aqueous layer was concentrated and dried a t  
0.001 mm pressure, yielding an oil \vhich crystallized on standing. Three recrystallizations from ethanol- 
ether gave 11.88 g (39.7Y0) of 3- (e thyl isopropyla~~~ino)e tha~~ol  hydriodide as  colorless needles, 1n.p. 76-77" 
(see Table I ) .  

Dialkyln~t~b~aoctla~~l Chloride Hydroclalorides 
These compounds \irere all prepared in the same manner, by interaction of thionyl chloride with the 

dialkylaminoethanol in anhydrous chloroform. The preparation of 2-diisopropylaminoethyl chloride hydro- 
chloride is typical. 

A solution of thionyl chloride (5 ml, 8.3 g ,  0.07 mole) in dry chlorofor~n (5 ml) was added dropwise to a 
stirred solution of 2-diisopropylaminoethanol (7.26 g, 0.05 mole) in dry  chloroform (50 ml) kept a t  -lo0. 
7 .  I he rnixture was heated under reflux for 6 hours, and methanol (5 1111) was added. Removal of solvents, 
first a t  water pump pressure, then a t  0.001 111111, followed by recrystallization of the solid residue from 
acetone-ether, gave 7.25 g (72.5%) of 2-diisopropylaminoethyl chloride hydrochloride as  colorless needles, 
111.p. 130-1:3lo. The dialkylaminoethyl chloride hydrochlorides prepared are shown in Table 1. 

Dialkylniizinoet11.yI Clzlorides 
These compounds were prepared from the corresponding hydrochlorides according to the  neth hod used by 

Breslo\\; and co-worlcers lor the preparation of 2-diethylaul~inoethyl chloride (22). The preparation of 
2-(ethylisopropylamino)ethyl chloride is typical. 

A mixture of 2-(ethy1isopropylalnino)ethyl chloride hydrochloride (4.65 g, 0.025 mole), ice-cold 20% 
aqueous sodiunl hydroxide (5 IIII), crushed ice (10 g),  and ice-cold ether (25 1111) was stirred vigorously for 
5 ~ninutes. The ether layer was decanted and the aqueous layer extracted with ice-cold ether ( 2 x 1 5  rnl). 
The combined extracts were dried for 3 hours a t  4' over anhydrous ~nagnesium sulphate. The drying agent 
mas removed by filtration and the ether was re lno~ed in  oaczio, yielding 2.85 g (76.0%) of colorless oil. No 
attempt \\.as made to  characterize the product ancl it was used immediately in the esterification conducted 
according to method 3. The dia1l;ylaminoethyl chlorides are ~ ~ n s t a b l e  on storage a t  room te~nperature but  
Inay be kept a t  4" for periods up to 2 weeks without separation of solid, which is considered to be the cyclic 
dimer (cf. Breslow el nl. (22) and \\'right el a]. ('34)). The following diall;ylar~~il~oethyI chlorides were prepared 
by this method ant1 yields are given in parentheses: 2-(ethylisopropyla11~i11o)ethyl ( i6) ,  2-(ethyl-2,'-fluoro- 
cthy1amino)ethyl (87), 2-diisopropylaminoethyl (89), 2-pyrrolidinoethyl (82), 2-piperidinoethyl (83). 

Dialkylanainoetkyl 1-Pl~e?zyl- and I-(p-Nitropheny1)-cyclope?zlanecarboxylate Hydroclzlorides 
(a) iVIetlzod 1.-Freshly distilled diethylaminoethanol (Eastman, 5.85 g, 0.050 mole) dissolved in dry 

benzene (25 ml) was added dropwise with stirring to a solution of freshly prepared l-phenylcyclopentane- 
carboxylic acid chloride (10.4 g, 0.050 mole) in dry benzene (100 ml) a t  25O. The solution was heated under 
r e f l ~ ~ s  with stirring for 2 hours, during which time a precipitate separated. The lnixture was cooletl to room 
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temperature and a n h y d r o ~ ~ s  ether (400 ml) was added to co~nplete precipitatio~l. 'The precipitate was 
recrystallized three times from acetone, yielding 10.9 g (69.0y0) of 2-diethylaminoethyl l-phenylcyclo- 
pentanecarl~oxylate hydrochloride as colorless needles, m.p. 142-143". Swiss Patent 234,452 (3) reports 
m.p. 145-146" for this compound. 

(0)  illethod 8.-Potassium 1-phenylcyclope~ltanecarboxylate (2.28 g, 0.01 mole) dissolved in absolute 
ethanol (25 ml) \\,as added in one portion to  freshly prepared 2-diethylaminoethyl chloride (1.62 g,  0.012 
mole) dissolved in absolute ethanol (10 ml). 'The solutio~l immediately became turbid and a precipitate 
began to separate. The ~nis ture  was heated under reflus for 18 hours and, after cooling to 0°, the precipitated 
inorganic salt was collected and discarded. The filtrate was evaporated to dryness i n  vnczfo and the oily 
residue was extracted with anhydrous ether ( 4 x 2 5  1111). The ether solution on s a t ~ ~ r a t i o n  with dry hydrogen 
chloride gave a precipitate which was recrystallized once from acetone, yielding 2.61 g (80.070) of colorless 
rieedles, m.p. 145-147". 

( c )  ililethod 4.-A mixture of 1-phenplcyclopentanecarboxylic acid chloride (4.18 g, 0.02 mole), 2-diethyl- 
aminoethanol hydrochloride (Eastman, 3.07 g,  0.02 mole), and dry benzene (50 1111) was heated under rellux 
for 2 days. The precipitate which separated 011 cooling was collected and the filtrate was evaporated to 
dryness i n  vaczlo. The conibined residue and precipitate were recrystallized from acetone, yielding 3.32 g 
(51.0%) of colorless needles, m.p. 140-141.5°. 

( d )  Method 5.-A mixture of 1-phei~ylcyclopentanecarboxylic acid (1.90 g, 0.01 mole) and 2-diethyl- 
anlinoethyl chloricle hydrochloride (1.72 g, 0.01 mole) in absolute ethanol (50 ml) was heated under reflux 
for 2 clays. 'The dark precipitate was collected, discarded, and the filtrate was evaporated to dryness in  vaczfo. 
The residue was recrystallized three times from acetone, yielding 0.96 g (28.6%) of colorless needles, m.p. 
144-146". 

The products from the four inethods were show11 to be idelltical \vith an  authentic sample of Parpanit 
(2-diethylaminoethyl 1-phenyIcyclope~~tanecarbox>~Iate hydrochloride), kindly provided by Geigy Phar~iin- 
ceuticals, i\.Ioiitreal, by comparison of melting points and infrared spectra. 

The other esters of 1-phenplcyclopei~tanecarboxylic acid and l-(p-nitropheiiyl)cYclopei~tanecarbox~~li~ 
acid shou~n in Table I1 were prepared by method 3. 

2-Dietltylat)~il~oethyl 1-(p-NitropAe~zyl)cyclopc~tta~zecarbo.vylnte Hydrochloride ( V I )  by iVitralion of 2-Dietltyl- 
ami?zoelAyl 1-Phe~zylcyclopenlnnecarbox'ylntc 

2-Diethylan~inoethyl 1-phe~iylcyclopentanecarboxylate (5.00 g, 0.0153 mole) was added portionwise mith 
stirring during a period of 1 hour to fuming nitric acid (75 ml) kept a t  -15". The  reaction mixture was 
stirred a t  0' for ari additional hour then poured onto crushed ice (200 g). The  resultant mixture was neutral- 
ized with ice-cold 10(yO sodium hydroxide and extracted with ether (-4x50 ml). The extract was driecl over 
allhydrous magnesium sulphate, filtered to remove the desiccant, and saturated with hydrogen chloride. 
The precipitated solid was recrystallized twice from ethanol-ether, yielding 3.G3 g (65.2%) of colorless 
crystals, m.p. 182-182.5' alone ancl in admisture with all authentic samplc of 2-diethylanlinoethyl 
1-(p-nitrophenyl)cyclopcntanecarboxylate hydrochloride (VI). The infrared spectra of the two samples 
were also idelltical. 
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