September 1968

distilled. The crude product was dissolved in 500 ml of 1:1
CsHs~Et20, and excess dry HCl was used to prepare the dihydro-
chloride salt, which was crystallized from 75 ml of EtOH;
vield 22 g (799 ) mp 158-160°. The pKa. in 669 DMF was
4.5 and 9.1. Anal. (CoH;;N3-2HCI) C, H, N.
2-(2-Aminoethyl)imidazole (3) Dihydrochloride.—2-8-Amino-
ethyl-1-benzylimidazole dihydrochloride, 5.48 g, was dissolved
in 100 ml of liguid NHj, and to the solution were added with
stirring small pieces of sodium until a blue color persisted (1.6-
1.9 g). The mixture was stirred for 10 min, after which 2 g of
NH,CI was added, and the NH; was allowed to evaporate com-
pletely. The residue was extracted with 50 ml of hot EtOH.
Sodinm chloride was filtered, and excess dry HCI was passed into
the EtOH extract. The product was filtered and washed with
EtOH and Et,O; yield 2.82 g (769). It was recrystallized
from 50 ml of 1:4 H;O-EtOH; mp 265-266°; pK. in 667
DMF was 5.4 and 9.3. Anal. (C;H,N;3-2HCIL) C, H, CI, N.
2.Cyanomethylimidazole.—To a solution of 8.83 g of 1-benzyl-
2-cyanomethylimidazole (10) in 100 ml of lignid NH; were added
sodinm pieces with stirring 1ntil a blue color persisted (2.6 g).
The mixture was stirred for 10 min, after which 6.05 g of NH,CI
was added, and the NH; was evaporated completely. The residne
was extracted with hot EtOH, and the crude produect (4 g) was
obtained by concentrating the extract. The product was re-
crystallized from H.O; mp 166.5-167.5°; pK.in 665, DME was
4.05 and 13.8. Anal. (C;H:;N;) C, H.
1-Benzyl-2-(2-dimethylaminoethy!)imidazole (22).—2-(2-Ami-
noethyl)-1-benzylimidazole dihydrachloride (5.0 g) was converted
to the free base using 509, NaOH. The amine was extracted
with C¢Hs-Et,0, and the solution was dried over KOH. Removal
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of the solvents left 3.7 g of amorphons base that was then dissolved
in 150 ml of EtOH and 50 ml of 379, formaldehyde. The
solution was hydrogenated for 20 hr at 3-4 atm hydrogen pressure
using 1.5 g of 59, Pd—C. The catalyst was filtered, and the sol-
vents were distilled ¢n vacuo. The crude praduct was dissolved
in CH:Cl;, and the solntion was extracted with aqneous HCI.
The extract was made basic (NaOH), and the product was
reextracted into CH2Cl:. Concentration left 1.9 g of product as
an oill. A dipicrate salt was prepared and recrystallized from
Me,CO, mp 180-185°. Anal. (CidH1oN;-2CHN30,) C, H, N.
The same dimethyl derivative (22) was also prepared by methyla-
tion of the primary amine (12) with formaldehyde—formic acid.

2.(2-Dimethylaminoethy!)imidazole (23) Dihydrochloride.—
The benzyl derivative above (22), 1.6 g, was dissolved in 30 ml
of liquid NHs, and sodium pieces were added with stirring until
a blue color persisted. After 15 min 0.37 g of NH,CI was added,
and the NH; was evaporated completely. The residite was
extracted with hot EtOH, excess dry HCl was added, and the
solvent was distilled. The crnde proditet was recrystallized
from EtOH-Me,CO; yield 0.6 g, mp 213-216°.  Anal. (C:H;3N;-
2HCI) C, H, N.
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The metabolism of brompheniramine-1*C has been investigated in the dog and the hnman.
have been identified and quantitated in dog 1irine and five of these have also been fotnd in human urine.
account for approximately 509, of the dose in each species.
The following were found to be present in the rine after an oral dose:

been synthesized as possible metabolites.

Six metabolites
These
Nine brompheniramine-related compounds have

nnchanged brompheniramine, the mono- and didemethylated derivatives, 2-{p-bromo-a-[2-(dimethylamino)-
ethyl]benzyl}pyridine N'-oxide (not found in the human), 8-(p-bromophenyl)-2-pyridinepropionic acid, and its

glycine conjugate.

Brompheniramine maleate is an antihistamine used
extensively for the prevention and control of allergic
reactions. Chemiecally it is 2-{p-bromo-a-[2-(amino)-
ethyl]benzyl}pyridine maleate.

The metabolism of this drug has not been presented
previously and it is the purpose of this report to submit
the findings from a study of its metabolism in dogs and
humans. Chlorpheniramine, the chloro derivative of
pheniramine, s metabolized to the mono- and di-
demethylated derivatives.! Corresponding metabolites
have been found to occur from brompheniramine ad-
ministration and, in addition, other metabolites have
been identified and quantitated.

Experimental Section

The experimental part of this study involved two phases:
synthesis of metabolites and identification of these metabolites
in the urine of dogs and humans given oral doses of bromphenir-
amine maleate.

Preliminary investigation by tle of the base extractables of
nrine, from dogs that had received brompheniramine, indicated
that unchanged drug and at least two additional related com-
pounds were present. Brompheniramine-1*C was then syn-

(1) E. Peeto, R. Weinstein, and 3. Symehtwiey, Pharmacologict, 9, 216
11967).

thesized so that fitrther investigation of these and other metabo-
lites could be carried out. A number of related compounds were
also synthesized as possible metabolites.

Metabolism Studies.—Oral doses of 7.5 mg/kg of bromphenir-
amine-}*C were administered to mongrel dogs weighing 8.5-
10 kg. Urine and feces were collected for 96 hr and stored in the
freezer 1ntil analyzed.

Normal, male, hnman subjects were given four oral doses of
brompheniramine-*C of 8.0 mg each over a period of 12 hr.
Following the first dose and continning for 48 hr after the final
dose, each nrine void was collected in separate containers.
After that time, pooled 24-hr specimens were collected for 5
days. Feces were collected for 3 days.

Analytical Methods. Isotopes.—Radioactivity in lignid sam -
ples was measitred 1sing a Packard liquid scintillation spectrom-
eter, Series 314E. The aqiteons phosphor consisted of toluene—
dioxane~-EtOH (4:4:2.4) containing 80 g of naphthalene and
5 g of PPO/L.

Feces were counted after oxidation to CQO.. They were dried
in a vacuum oven at 53° and ground in a blender. The dried,
groiind samples were combusted in a combustion furnace by a
modification of the method described by Peets, ef al.? The
liberated CO, was counted in a phosphor consisting of 4 g of
PPO/L. of toluene.

Chemical Analysis.—The chemical method of analysis involved
the oxidation of brompheniramine to p-bromophenyl 2-pyridyl
ketone and its snbsequent determination by glpe, nsing chlor-

(2) E. A, Peets, J. R. Florinj, and D. A. Buyske, dnal. Chem., 82, 1465
(1960).
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pheniramine s an mternal <tandard. The method = 10 he
pmblished and is sensitive to less than 2 ng/inl of sample.

Synthesis. * 2-1 p-Bromo-a-!2-(dimethylamino)-1,2-11( -
ethyl|benzyl|{pyridine Maleate (1) (Brompheniramine-!*(!).- - A
300-mg sanmple (3.0 mCli, 4.00 nmmoles) of 1,2-1C-dimethylamino-
cthanol hydrochloride was dissolved m 6 ml of SOCL.  After
15 nmin the exeess reagent was removed /n vacro, and the erystal-
line residne was dissolved in & ml of 11,0 which was then made
alkaline and extraeted three thmes with 200 ml of cther. The
ether solntion was dried (MgRO () and concentraced to 10 nd.
This =olmtion wax added to 30 ml of hgmd N1l contaioing 340
mg (6.8 mmoles) of KNI (genermed /v xite) and 1,385 g
8 mmoles) of 2-tp-bhromobenzyDpyridine.  Alier <timing mt
reflnx (or 44 I the N1l was evaporated and the residne wos
partivioned between MH,0-Cgll,.  The bewzene laver was ox-
tracted with 13 ml of H,0 eontaining 2.81 ml of 1.0 N 1.
When this was made alkaline and reextracted (Csllo), 451 mg of
ernde base wag obtained.  This was chrommnatographed on a
small Florsil eolmm and the resulting base was converted to
ervstalline maleate salv Ly the addition of an egnivalem amonn(
of maleie acid. Two recryvetallizations rom -PrO1 gave I87
mg, sp oact. 3,78 wClmg 11770 of theoryy, mp 133 134.5° v
speetra were identical with spectra of anthemic material wnd the
frec bage gave a single spot on tle.

2-{ p-Bromo-a-|2-(methylamino )ethyl!benzyl|{pyridine Oxalate
(10T 75 ml of refiuxing lignid NIl containing 2.20 g (40.0
ramoles) of KN {generated (o sita) and 3.00 g (20.0 mmoles)
ol 2-(p-bhromobenzyDyoridine was added all a1 onee L.60 g (20.0
mmoles) of methyvlammaethyl chloride hydroehloride and the
reaction mixture was stirred for 3 e After removal of the Nllq,
the residne was partitioned (Cgllg-11401) The Cgllgextraet con-
tained 4.95 g of residne which was chromaographed on 10 g of
erade 11 acid-washed ahmina. MeOll- 0 ¢1:3) removed the
less polar comyponents and the colmmn was finally stripped with
107, LtNH-I56:0 which gave 1.7 g of free buse (1697 vieldwn
I"romn this base there was obtamed 825 mg of a crystalline oxalate
salt from MeOll. Speetra were consistent with the assigned
stractire. A sample reervsallized for aralvsis lad mype 192
1930 Anal. (Cy LGNy ¢ LN

2.} p-Bromo-a-j2-(amino )ethyl | benzyl | pyridine Maleate (111).

To 155 ml of refluxing lignid N1y eontaining 2.66 g (485.4
mnoles) ol KN (generated én siti ) and 6.00 g (44,20 mmoles) of
- p-bromobenzyl)ioridine was added in o <ingle jornion 2.44 g
(21.0 mimoles) of chloroethylmnine lwdroehloride and the =oln-
tion was stirred Tor 3 hr. After evaporation of NIy vhe residne
was extraeted (Cells) and this solntion was hack-extracted with
a1} containing 4.0 mmoles of HCL Alkalinization and Cellg
exiretion gave 3.24 g of hrown gnme This was fractionated on
a O-g colimn of nentral alnmima (grade [1). The fractions were
monitored with tle, asing 40 MeOI-Cull on nentral almnn
lavers.  Une gram of one-spot frec buse was obrained (147
vield rwhich gave 0,000 g of ervstalline maleate, A sonple was
reervs(allized from FOH-100 Tor analvsis,  Spectra were
consistent with the assigned strmebnwe.  Anel. (Cy1HBrNOQ
1N

2-|p-Bromo-w-{2-idimethylamino jethyl|benzyl{pyridine N'-
Oxide Oxalate (IV).—A 7.35-g sample of brompheniramme wax
dissolved in a =olution consizting of 50 ml of 1077 11,05 and 33
ml of McOH.  Afrver 16 hr at voomn temperature, a thin laver
(57, MeOH-Cslls on nentral almninay plate indicated that no
starting material remained and a <ingle prodnet had famed.
Iixcess peroxide was spent with P10y the solvent was pimped
off, and a1 eqnivalent amomnt of oxalie acd was added. A 954
vield o ervstalline oxide oxalate was obtiined whieh, after
recryvstallizing from KGO, had mp 165-163.5°0 1ts specira were
corsistent. with the assigned stmenne, Anall (CiglTd3rNLOq0
¢, N,

3-1 p-Bromophenyl )-2-pyridinepropionic Acid (V).-1'v 130 ml
ol liquid N1z eontaining 5.65 g (0.066 mole) of KNH, (formed
(nositi) ad 130 g (0.0603 mole) of 2-( p-bromobenzyljpyridine
was added 10.69 g (0.092 mole) ol =adium ehloroacetate. The
solntion was stirred far 8 hr, NH; was allowed to evaporate, and
the residne was dissolved i 11,0.  After the aqueons solntion
was extracted (Colls), s pll wax adjnsted to pH 5.5, and the
resulting ervatalline Daetion was eolleeted Ly filtration.  Re-
erystallization from MetHT-E1O1] gave 14.8 g (8077). Spectra

b Wlocr atdyses aee tadiea) ed arly Ly =yvmbaolz ol Qe clemetds or Hype
sops, oy eies) cesal s olaataed Tar Qose eletents s Frpetions were witlie
0.1 vt v theoarmeal vicates.
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werce consistent with its assigned stractire, A sample reervstal-
lized from LKtO1 for analvais gave mp I8L183° dee (zample
mtmdneed to bath at 179°),  Anal. {CrlhLBrNOG ¢ LN

N-ig«t y-Bromophenyl! )-3-(2-pyridyl)propionyl)glycine Vi,
CHCL 775 mb) containing 5.0 g (16.4 mmolesi of 3+ p-bromo-
phenyl)-g-cL-pyrdyDpropionie aeid, 1.66 g (164 mmolesi ol
NIy, 2,48 ¢ 16,4 mmoles) of ethyl glveinate hydrochloride, and
3AT g (164 mmoles) of dievelohexvearbadiimide was s1ired
ut room temperature for 4 hr. A prevpitate was removed Dy
filtration from the darkened solntion and vhe filtrate was <haken
with an egnal volmme of dilnte N1LOLL The CHL.CL was
cvaporated leaving 6.0 g of residue which was dissolved in 50l
of dioxane ronraining 23 ml of 1.V NaOd1, and, alter standing for
b5 Iy the now lighter in color solntion was nemralized with
5l of 1V HCL After remmoval of the dioxuine, the prodiet
crvs(allized from agneons solntion and was recrvstallized from
ItOd] dalso tremed with decolorizing charveosd . Crystalline
material 3 g, 519, 1 was obtained whose spectia were consizient
with il assigned struetire and a sample reervstallized severn!
thmes Tor analvsizs had mp 1385159570 A, (CllaBrNuDy
¢, H, N,

p-Bromopheny! 2-Pyridyl Ketone (V1lj.-—A ‘t-g (0.1N0-molce)
samtde of p-bromphenvi-2-pyrridyvimethane was reflnxed with 211
g 10146 mole) »f KNnOyin 1.3 1L of 1.0 for 3.5 After cooling
the mixture, 1$tOIT was added to spend the excess permanganate.
The MnOs was vemoved by filtration, qaud the fiktrate was ex-
tracted with o large volime of CHClL  The extraet wax con-
centrated ¢ reene and 1he reanltant ol eryvstallized.  This
prodnet was reervstallized rom petrolenm ether {hp 30-4307%1
MeOI 1o yield 185 g of prodact which melted ot 45-507,
vield 8337, el (CrdLBENUY) ) 1] N

3-t p-Bromophenyl)-3-hydroxy-2-pyridinepropionic Acid 1 V111).

‘A B-g sample of N N-dimethyl-3-(p-bromophenyl)-g-hydroxy-
propdaonamide was refluxed 15 mibc in 100 ml of &5 N HCL
The solmion was cooled and the ptl was adjnsted vo 5 with N1,-
UL The reanlting gnnuny precipitate was dissolved in hot
FAO1l and filiered to remove residnal salt. The prodnet was
ervstallized from 1O1 (o yield 14 g of white powder whieh
melted at 146- 1477 (vield 50970, dnal. 1 CuaHeBrNOy) COH, N

3-{ p-Bromophenyl! }-N,N-dimethy|-3-hydroxy-2-pyridinepro-

pionamide (IX). - A mixture of 5.0 g (0.019 mole) of p-bromo-
phenyl 2-pyridy] ketone, 246 g 10.025 mole} of NyN-dimethyl-
acetamide, and 645 g (0.028 mole) of LiNIe (generated dn situ)
i 100 ml of N1 and 45 ml of dry <60 was stirred for 45 min.
N was allowed to evajorate and the residoe was panitioned
(Celle Ty, The Cslla extract gave the erystalline amide whieh
amoimted to 3.4 g after reerystallization (Cslda): mp 117 118
5190 vield, Aned 1CHTHBrNLOx) ¢ 1L N

Thin Layer Chromatography---I"om syvsiems were Tonnd o
be satisfactory for the separation of the hrompheniramine deriva-
tives: A, #-BnOH AcOH-11.0 40:11:25) one silien gel (3
B, n-BuO11-957, 150105 N NH O (4:1:1) on siliea gel (&
¢, CHCly-heptane -, N1 (45:45:10) o siliea gel 3 and D,
Colly MeOH (96:410n nentral alumina (i Spots were visnalized
by exjosure of plares to 1, vapor or by spraying with Dragendortl™s
reagent.  Radionclive componuds were detected by exposire
of plates (o Xeray film either overnight or for several days. The
Neray film was developed in vhe nsnal manner. The £ valnes
of o immber of these compramds are shown in Table 1.

Tavsue t

- i}t;
L\, l (‘——@—-Br
R

Iy Yanres oF BroaMpeENIRAMINE-RELATEIC COMPOLNDS
e SOIVROL SySLENT

Ra A I (& 1

No. R )
1 H CH,CH3N(CH;)o 0.63 0.32 0.36 V.75
11 H CH.,CH.NHCH, 0.67 0.1< 0.153 0.25
I H CH,CH.NH. 0.75 0.20 0.0% 0.15
()
t
18Y% 1T CHLCHyN (CH;)q 0.47 0.29
vV H CH,COOH 0.80 0.42
V1 H CIHL,CONHCH,COO1L  0.65 v.37
Vil RiRy = =0 V.70 0.86
VIl ol ClH.Conll 1.8y 077
IX O CTLCONCH 85 104
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Isotope Dilution.—Isotope dilution experiments were carried
ont by adding nonradioactive compounds to the urine of dogs
that had received brompheniramine-1*C. The compound of
interest was isolated by procedures described below and recrys-
tallized to constant specific activity.

Urine Extraction.—The metabolites in urine were partitioned
into two groups: ether-soluble basic metabolites and polar
metabalites. The pH of an aliquot of nrine was adjusted to 12
with alkali, and the urine was extracted five times with twice
its valime of ether. The resulting ether solution was evaporated
to yield the ether-soluble amines. The pH of the residual irine
was adjusted to 7 and extracted with two equal portions of
n-BuOH. This yielded 97-1009, of the radioactivity present,
The BuOH was evaporated to dryness ¢n vacuo. The residue was
taken up in H.O and passed throngh a small Amberlite CG-30
(H* form) column. The colimn was washed with 7 vol of
H,O and finally elnted with 2 & NH,OH which removed all of
the radioactivity. The NH; solution was evaporated to drvness
to give the polar fraction.

Results and Discussion

The results from the analysis of urine samples from
the dog and human, for total radioactivity, are shown in
Tables IT and III, respectively. These results indicate

TasLe I
TH KXCRETION oF RADIOACTIVITY EXPRESSED
As BROMPHENIRAMINE MALEATE BY A Doc THAT RECEIVED
AN OraL Dosg oF 60.3 mg (2.28 uCi)
oF BROMPHENIRAMINE-14C MALEATE

-

—Brompheniramine maleate—:

Time after Urin Feces
dosing, hr meg % of dose mg % of dose
0-74 21.84 36.22 8.07 13.39
5473 3.98 6.60 3.79 6.28
73-96 2.59 4.30 2.79 4.62
Totals 28.41 47.12 14.65 24,29
TasLg 111

Excrenon or Rabioactiviry EXPRESSED
As BROMPHENIRAMINE MALEATE BY T'wo HuMaN SUBJECTS
WHo REcCEIVED OrRAL DosEs or 32 mg
OF BROMPHENIRAMINE-!4C MALEATE

~~——UC as Bromphenjramine excreted, mg"—
Excreted in A B
Urine
0-24 hr 2.14 5.56
24-48 hr 5.19 5.43
48~72 hr 4.44 4.20
72-96 hr 2.30 2.65
96-120 hr 2.67 1.49
Total 16.74 (52.3) 17.33(54.2)
I“eces (72 hr) 0.44(1.4) 0.84(2.6)
Total recd 17.18(53.7) 18.17(56.8)

= Values in parentheses are per cent of dose.

that approximately 479 of the dose was excreted in the
urine and 249 in the feces of the dog. In man, 52-549
was excreted in urine, whereas only 1.4-2.69, was
excreted in the feces. The feces from man were col-
lected for only 72 hr while they were collected for 96 hr
from the dog.

The preliminary investigations of metabolites were
carried out with dog urine, since this had a much higher
specifie activity than the urine obtained from humans.
The ether-soluble amines were chromatographed in
systems A-D. This revealed three main drug-related
compounds and a fourth minor component was seen
with systems A and D. This minor component has not
been identified but it amounts to less than 29 of the
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radioactivity in the urine. The three major com-
ponents cochromatographed with brompheniramine
(1), its primary amine (II), or its secondary amine (I1I)
in all four tle systems, giving a preliminary identifica-
tion. The identity of each eomponent was then estab-
lished by isotope dilution, which also gave the quantity
of each present in the urine. These results are shown in
Table IV,

TaBLE 1V
BROMPHENIRAMINE DERIVATIVES AND THE QUANTINMES
of KEacd Founp 1v Doc anp Hoemax Uring

9 of dose

solvent for Dog Human
Compd (Salt) recrystn urine urine
I (maleate) AMeCOEt-EtOAC 2.5 10.5
11 (oxalate) EtOH-Lt,0 2.1 11.5
11T (maleate) EtOAC 14.9 9.9
IV EtOH 1.2 0
v EtOH-Et,0 1.4 4.2
VI MeCN 3.1 1.6

Tle of the polar fraction in system A gave four radio-
active zones at R; 0.45, 0.55, 0.65, and 0.80. The four
zones were removed from the plate and extracted with
methanol, and the extracts were chromatographed on
the same plates with synthesized compounds. The
R:0.80 fraction cochromatographed in systems A and B
with B-(p-bromophenyl)-2-pyridinepropionic acid (V).
The R: 0.65 fraction cochromatographed in the same
two systems with B-(p-bromophenyl)-2-pyridinepro-
pionylglycine (VI). The R; 0.55 fraction cochromato-
graphed in system A with 2-{p-bromo-a-[2-(amino)-
ethyl Jbenzyl}pyridine (III) and this zone was probably
due to some unextracted remainder of this compound
that was not removed by the initial ether extraction.
Zone 4, R; 0.45, consisted of several different compounds
very close together. In system B, these compounds
were better separated and one of the components
cochromatographed with 2-{p-bromo-ea-[2-(dimethyl-
amino)ethyl |benzyl}pyridine N’-oxide (IV). The R;
values were also identical in system A. In order to
confirm the identity of these metabolites and to deter-
mine the amounts excreted, isotope dilution experiments
were carried out (Table IV).

Similar studies were carried out with urine from
humans who had received brompheniramine-'“C. Iso-
lation by the procedures described above showed the
presence of corresponding metabolites (Table IV).
Approximately two-thirds of the radioactivity excreted
by humans was separated as ether-soluble amines.
The three amines were excreted in approximately equal
amounts in human urine. In the dog the primary
amine (III) acecounted for 769 of the excreted amines.
The unidentified amine that occurred in dog urine was
also present in human urine. No amine oxide (IV)
could be detected in human urine. The polar fraction
of human urine contained at least four bromphenira-
mine-related components. Two of these were identified
as the propionic acid (V) and its glycine conjugate (VI).
The free acid in this case occurred in the larger amount,
whereas the reverse was true for the dog.

The remaining three compounds synthesized and
listed in Table III could not be identified in either dog or
human urine, indicating that hydroxylation of the
benzyl a-carbon did not occur to a significant extent.
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Isignre to=Blood levels of a dog that recelved nn oral doge of 4.4
myg of brompheniramine-Ct

If the ketone VII were formed, *COs <hould appear in
the expired air.  In order to investigate this possibility,
a dog was administered an oral dose of bromphenira-
mine-*#C (I) and placed in a cage? s« that expired CO»
could be collected and counted for a 24-hr period. Na
radioactivity could be detected.  Since both earbons of
the ethyl chain are labeled with “C, extensive metabo-
lism of this portion of the moeleule does not appear ta
oceur.

Blaod levels and exeretion were studied in o tlog that
received an oral dose of 4.4 mg of brompheniramine-'#C
(I).  Samples were analvzed for radioactivity and by
the chemical method. Thest results are shown in
Table V and in Figure 1. The larger dose (7 mg/kg)
was nat administered in this case because it would have
necessitated a large dilution of the samples for the
chemical method of analysis.  The total wrinary exere-

1) R. B. Bruee and J. 1. Newwa, Ddeca. J. L ppl. Radiution Isotupes,
n press.
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2448 41 0,608 .01
AR-72 1), 286 0. 5NN 1456
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tion in thix dog agrees well with that found from the dog
receiving the Llarger dose. T the ease of the lower dese,
339 was excreted it the urine and 179 i the feves,
The urine value alsa agrees with thase faund far ho-
Malls.

The rutio of the result= found for the excretion by 1the
isotope method and chendeal methad s of dnteresc
The chemical method deterniines anly basic campeountls,
whereas the isotope methotl determines any eampomnd
that has the radionetive earbon present.  Bromphenir-
amine and its metabolites are slowly excreted aver along
period and one would expert the ratio of the isotope ta
the chemieal method to inerease with time. However,
this is not the eaze. The ratio remains canstant for the
144-hr period, This would zeem ta indieate that the
drng is readily abzorbed into the tissues and 1= then
slawly relensetl (o he wetabahzed and exeveted, The
blood fevels Ffgnre 1) confirm this, Fddlowing an
equihbration pertod, the curves remain alinost parallel
far the 144 hir. 1 1= hkely that the amine being =lowly
released Ly the tissues ix not unchanged Laeomphenira-
mine but one ai its lasie metabalites (IT or T sinete the
half-life of the tatal baste campounds in the anman is
apprexhmately twive that of unchanged bromphenira-
mine (unpublished resulis),

Synthesis and Biological Activilty of Some |-Substituted 3-Pyrrolidinylureas

Grover C. HELsuey, BErNard V. Fravko, Winniaw J. Wensresao, axo Cawn DL Lussrorn

Rescarch Laboratories, Ao H. llobins Company, Tnes 1ichwiond, Virgiia

Rtecelvol April 25, 1408

A serlex of f-snbstilnted 3-pyrrolidinynrens was synthesized ad evalaated Tor pharmacologie amivity. Seme
of the activities obzerved were CNS deporessant, :tiarvhythmic, loeal winesthetie, and hypoglyeemie,

It has been reported that alkyl arvyl «r avalkyl de-
rivatives of urea possess anticonvulzant, hypnotie, seda-
tive, and depressant activity.! This paper describes
the syvnthesis and pharmaedlogical properties of o
series of l-substituted 3-pyrrolidinviureas (I).
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(1) Vorrelercaees wo i bis aclivity cefec o P Aehedi . Clogerey, aml W
2o Monlihar, 0 Med, Cheme, 10, 636 (10671

The general svnthetie schente ntilized
iHustrated 1t

Chemistry.
it prepariung the urea devivatives =
Chart L.

The 3-nmitopyrralidines (II)  were prepared o
the reaction of the 3-chloropyrrolidines® with patassinm
phthalimide ut dimethyl sulfoxide® and subsequeint
treatment «f the resulting 3-phthalimidopyirolidine
(Table I) with hydrazine. or by the nucleophilic
displacement of the tosyvlate of a 3-pyrrolidinol.
The latter method of preparing 1-substituted 3-amino-
pyirolidines has been reported.  The properties of the

t2) B. V. Feaoko aod €. 10 Lunsloed, bId., 2, 523 11960,

31 GL L Melsley, Ul 8. Padend 3,316,276 (April 25, 1967).

thy WL Welsteod, Jeoo 2 I DaVauzo, G O Helstey, €0 DL Loustord
and G R Tuavlee, Yoo o Ved, Chep, 10, 1O15 (1RBT 1L
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