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Summary The prototype H antagonist is thioperamide (Chart 1)
which is very potenin vitro (Kj = 4.3 nM) but relatively high
) ) . o doses are required vivoto enhance histamine release in the
Histamine has been converted into a non-imidazgleeldeptor  prain (6l This suggests that thioperamide has a limited brain
RI'(?tam'.':.e a?tlal\gomjtbby addmoln fotfha A'Pdhenﬁ'bl.“y' gTrrt])up . Tthﬁenetration, but the direct determination of penetrability
. -postiion 1o OWE by remova ot ihe Imidazole ing. 11e FeSUTty, hich has been reported is somewhat conflicting. Thus, when
ing compoundN-ethyl-N-(4-phenylbutyamine, remarkably has given intravenously to rats, thioperamide was rather rapidly

aKj = 1.3uM as an H antagonist. Using this as a lead compound,? ."*~. . .
a novel series of homologous O and S isosteric tertiary amines waiminated and had low brain levéld but at higher doses,

synthesised and structure-activity studies furnisNe@-phen- ~ given |ntgaper|toneally, the results were more complex to
oxypentyl)pyrrolidine Ki = 0.18+ 0.10uM, for [*HJhistamine  interpret=.

release from rat cerebral cortex synaptosomes) which, more im-Brain penetration is greatly reduced by the LE)resence of polar
portantly, was activén vivo. Substitution of N@into thepara  acceptor or donor hydrogen-bonding gro ?Jéo]. Since
position of the phenoxy group gawe(5-p-nitrophenoxypen-  thioperamide contains an imidazole ring (strong H-bond ac-
tyl)pyrrolidine, UCL 1972 Kj= 39 + 11 nM), EBo= 1.1+  ceptor and donor) and a thiourea moiety (two strongly H-bond
0.6 mg/kgperosin mice on brainelemethylhistamine levels. donating groups and one mild H-bond acceptor) itis ||ke|y
that these act to markedly reduce the penetrability of thiop-
eramide. Although brain penetration is assisted when com-
pounds are lipophilic this is not a sufficient criterion if the
compounds are also strong hydrogen bonders. Previous stud-

Histamine H receptors have been shown to be inhibitories in designing brain-penetrating-receptor histamine an-
presynaptic autoreceptors which modulate the syntﬁésistagonists have served to emphasise these conclisibige
and releas®! of histamine at histaminergic neurones in théherefore sought to devise non-imidazole containing com-
central nervous system (CNS). Inhibition of the action gfounds as klantagonists which should have improved brain
histamine at the klreceptor therefore increases the concermpenetration, aiming also to avoid thiourea and urea-type polar
tration released of the histamine neurotransmitter. The lgroups.
receptors also occur as heterorecepfdrsn non-histamin-  All potent and selective #receptor ligands possess a 4(5)-
ergic neurones modulating the release of other neurotransmittbstituted imidazole ring. A few weakly active non-imida-
ters in the brain and periphery. zole compounds have been described qarttgonists, e.g.

An Has-receptor histamine antagonist entering the braipetahistiné'? (K; = 7uM), phencyclidind!3! (K; = 13uM),
would lead to an increase in histamine transmission througtmaprit 14! (K; = 3uM), the pyridine analogue of thiop-
histaminergic pathways and thereby potentiate the role @famidell®! (Kj = 13uM), and clozapiné16] (Ki = 0.7uM).
histamine in the CNS. Possible therapeutic ggplications Gkenerally, however, replacement of the imidazole ringsn H
such compounds which have been propdééd include antagonists by other heterocycles is accompanied by a loss of
various CNS disorders such as memory and learning deficigstivity [17-18] It should be possible to obtain non-imidazole
Alzheimer’s disease, epilepsy, schizophrenia, sleep dist@ntagonists using one of the foregoing compounds as a lead
bance, and obesity. even though they are only weakly active and, indeed, this

approach has very recently been reported in po&%]rs
L O
/—(O J\ﬁ

Introduction

starting from the compound sabeluzil (Chart 1), which
is a benzothiazole derivative. However, it was attractive to

e
S\”/N oH take a more fundamental line of reasoning, as follows.
Q/N N\)\/o\©\ It is possible to convert an agonist into an antagonist by

HN N introducing additional groups into the molecule which can
Thioperamide Sabeluzole F locate binding sites in the vicinity of the recept®t.
Whether the resulting molecule will be a partial agonist, or a
Chart 1 pure antagonist, probably depends upon whether the agonist
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moieties continue to engage the receptor in the critical mad{(4-Fluorophenyl)butylamine was prepared in 5 steps from
ner required to elicit the receptor respo[ﬁéblfthey donot, the commercially available 3-(4-fluorobenzoyl)propanoic
then the molecule will be an antagonist (see for example thaeid by reduction of the ketone followed by reduction of the
structure-activity relationships forJHeceptor Iigand&zz]) acid, bromination of the resulting primary alcohol and a
and one may question whether the agonist moieties actuaBgbriel synthesis to give the primary amine (Scheme 2).
make any useful contribution to the affinity. If the additiona;B-Phe%lthiopropylamin@7] and 3-phenoxypropyl-
groups are correctly positioned and interact appropriatedynine[ ] were prepared according to published procedures.
with the receptor, the resultant molecule should achieveTae tertiary amin& was made fror by alkylation using the

considerable increase in affinity. Eschweiler-Clarke procedure.
For histamine, the thought arose that it might be possible to
convert histamine into an antagonist by addition of appropri- @_ Et;NH
e . . X(CH,),Br —————» X(CH,),NEt,
ate groups, and then to remove the imidazole ring to yield a
non-imidazole antagonist molecule. It therefore seemed to be
X=0,S, n=36 (10-12, 14-17)

worthwhile applying this analysis to the interaction of hista-
mine at the Hreceptor. The difficulty of the approach reside$cheme 3

in finding out what may be appropriate groups to incorporate.l.h . . I

: . : ; ; I, e diethylamine derivative&0 to 12 and 14 to 17

into the histamine molecule and in which positions the Scheme 3) derive from the corresponding bromides:

should be introduced to achieve a sufficient increase in affi “bromo-3-phenoxypropane and 1-bromo-4-phenoxybutane

ity. i i C - _3- io-
Of various attempts made, the one that appeared to hB Leancéozg mle_ L‘iﬂ%_iﬁﬁg:ﬁ]’i o%)utt);?{%ng’]o igrh O?:g_lg_no

promise was the finding thaN®-(4-phenylbutyl)histamine 801 ]
. : ) . phenoxypentane™!, 1—bromo-6—phenoxyhexal[r°é were
(1) was a pure antagonist of histamine at tgeadeptor with synthesised according to the published methods. 1-Bromo-5-

= [23] " ; i
akK; =0.63uM **=. Removal of the imidazole ring from this phenylthiopentane was prepared in a similar way to its lower

Sggﬁtulgitlﬁ)d artr(1)ir;[2:{e) \‘j’v);]?éuefésmzrr]l?aE?Stmg\sl?gml;\:gﬁ;vehomologues rather than as publisff@li The tertiary amines
phenylouty ' Y, 18 to 26 were also made from 1-bromo-5-phenoxypentane

= - i i ] . L
akj=1.3puM as an Ié're.ceptor h|§tam|ne antagon[%‘i‘. gScheme 4) but under somewhat different conditions.
Thus removal of the imidazole ring had led merely to

twofold drop in affinity and had successfully produced th @_ Br(CHy)5Br =\ g RE O
necessary lead to generate a non-imidazeleetleptor his- gx_ 7 " WA TRy OCHNRE
tamine antagonist. (18.29,3135

) ) Scheme 4
Chemical Synthesis The substituted phenoxypentylpyrrolidir@ato 29 and31

to 35 were made from the appropriate substituted 1-bromo-

primary amine by acetylation followed by reduction of thé—phenoxydpentar;]es VIVhigh Tl?dl t;een _styr/]ntlhgs?gd from the
amide with borane or lithium aluminium hydride (Scheme 1 ;r:;ef’sp;?er'ggf) enols by alkylation wi »>-aibromopen-

The ethylamineg, 4to7, 9, and13were prepared from the

(i) CH,COC! HCO,H The aniline8 and30were obtained from the aromatic nitro
rX(Cl —_——  ArX(CH,);NHE! —_— ] ] . . .
A N, ATy, CHRNHE — o AXCHNMEEC compoundss and 32 respectively by reduction with hydra-
X=CHy 5,0 2.47.9.13) ® zine hydrate or hydrogen in the presence of palladium on

carbon catalyst (Scheme 5).

Pd/C
OZNOX(CHZ)“NR'RZ o HZNOX(CHZ)HNRlRZ
The requisite primary amines were obtained as follows. 4-( o

Methoxyphenyl)butylamine was prepared in 3 steps frol  X=CH0, n=3,5 @, 30)
4-(4-methoxyphenyl)butyric acid by conversion of the acid ., ... 5

to the acid chloride, reaction with ammonia and reduction of

the amide with lithium aluminium hydride. 4-(4-Nitro-
pheny[lzgutylaminéz‘r’] and 4-(4-chlorophenyl)butyl-

Scheme 1

Pharmacological Results and Discussion

aminel?8 were prepared according to published procedures, . : )
The compounds were tested for histamine antagonism at the
ZoMg BH. Has-receptor in atin vitro functional assay on synaptosomes
, : ’ . 3] - : ;
APCO(CH,),COH  ————= Ar(CH);,CO,H  ——=  Ar(CHy0H of rat cerebral cortel®3! and,in vivo, given orally to mice for
their effect on brairtelemethylhistamine level§3l. The
PBr; KN:Phth HCl structures and activities of the compounds are given in Ta-

Ar(CHBr ArCHDNF AERAL T hle 1.N-Methylation to give the tertiary amine did not appear

to change affinity. Substituents were introduced intg#ra
Ar' = F—@— , N:Phth = phehalimido position of the phenyl ring to probe for electronic effects and
were found to have some influence: OMe and, @ ups
(compoundst and5 respectively) did not alter the potency,
Scheme 2 whereas F, Cl, or Njarkedly decreased potenéy8) 341,

Arch. Pharm. Pharm. Med. Chem. 331, 395404 (1998)
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Table 1. Structures and potencies of compounds gaseldeptor histamine antagonists.

R'R’N(CH,), X
\ e
No. Rl R2 n X R3 In Vitro® In Vlvob
K+ SEM ED5( + SEM
M) (mg/kg/po)
1 HN /\/ CHCt 11 3 CIlp I 0.70 + 0.34
—N

2 Colls 11 3 CIIp 11 13+0.5¢ ndd
3 Calls ClI3 3 Cll 11 1.1+0.1¢ ndd

4 Colls 11 3 CIIp 4-0ClII3 12+03 >10

5 Colls 11 3 CIlp 4-NO2 0.8+0.1 > 10

6 Colls 11 3 CIlp 4-F cas >10

7 Colls 1I 3 Cllp 4-Cl cas >10

8 Colls 11 3 CIlp 4-NIIp >5 >10

9 Colls 1 3 S 11 >5 ndd
10 Colls Colls 3 S 11 0.18+0.04 >10
1 Colls Colls 4 S I 0.19+0.03 >10
12 Colls Colls 5 S 11 0.34+0.08 cals
13 Colls I 3 0 I cas nd.d
14 Colls Colls 3 o) II 0.15+0.01 >10
15 Colls Colls 4 o 11 0.11+0.02 >10
16 Colls Colls 5 o) II 0.23 +0.06 17+4
17 Colls Colls 6 o) 11 ca0.2 >10
18 Cll3 ClII3 5 o) II 0.31+0.10 >10
19 Colls ClIl3 5 o) 11 0.36+0.15 cal0
20 C3lly Colls 5 o I 0.46+0.11 >10
21 C3ll7 C3ll7 5 o) 11 cals >10
22 CII2(ClIp)-Cllp 5 o I 0.18+0.10 34+17
23 CII>(ClIp)3-CIIy 5 o 11 0.14£0.07 6.9+3.1
24 CII2-(ClIp)4-Cllp 5 o I 0.12+0.05 > 10
25 (CTI2)2-0«CII2)2 5 6] 11 0.64 +0.28 >10
26 (CII2)2-N(CII3)«(CII2)2 5 0o I 28+0.7 > 10
27 CII(ClIp)-CIIy 5 o 4-F 0.11+0.03 51+18
28 CII2(ClIp)-CIlp 5 (¢} 4-Cl 0.13£0.05 73+3.4
29 CII(ClIp)p-CIIy 5 o 3-Cl 0.21+0.06 cal0
30 ClI>~(ClIp)p-ClIy 5 o) 4-NIlp 0.10 £0.05 26+0.9
31 CII(ClIp)-ClIy 5 o 4-ClIl3 0.11+0.05 ca 20
32 ClI>~(ClIp)p-ClIy 5 o) 4-NO7 0.039+0.011 1.1+£0.6
33 CII»~(CIIp)p-CIIy 5 o 3-NO2 0.10 +0.04 cal0
34 ClIp«(ClI)-CII 5 o) 4-CN 0.019 + 0.007 19412
35 CII(ClIp)-Cllp 5 0o 3-CN 0.073 +0.020 ca 10

 functional assain vitro for [3H]histamine release from rat cerebral cortex synaptosé’?riﬂsr,ivo assay in mice for effect
on braintelemethylhistamine levels, Egvalues calculated as mg free base pe?)kgeasured on rat cerebral cortex slices;

% h.d. = not determined.

Arch. Pharm. Pharm. Med. Chem. 331, 395404 (1998)
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In retrospect it is of interest to note that compoénid a Conclusion

partial structure of sabeluzole. Inthe ab ruct vty tioati hich
In order to improve the accessibility of compounds ang'" '€ a@bOVE Structuré-activity iInvestigation, which SUCCess-

, . ; : lly led to the design of a non-imidazole &htagonist, one
facilitate the structure-activity exploration, ether isoster Y ; : '
were examined. The sulfur isoste8) 6f 2 was not active Can see that the histamine substructure of compblaudtes

. . . ) iries the receptor and the additional group [Ph&zHcontributes
.bUt’ surprlsmegN-ethylatlon to give the tertiary ami to affinity. Sincel is not a partial agonist, it appears that the
increased affinity by nearly an order of magnituée =

. histamine substructure is no longer able to engage the recep-
0.18uM). Homologuesrf = 4-5) were also examined (com- 9 gag P

tor in the productive manner required for stimulating it to
poundsl1-12) and found to be similarly active vitro and, respond. P d g

interestingly, con;pounﬁz (n=5)was activén vivo(EDso=  The imidazole group it can be removed without substan-
15 mg/kgper 09 [34], _ _ _tial loss of affinity and molecular manipulation has furnished
Similar results were obtained with the oxygen ether seriegitaple affinity groups. Hence it now appears that the imida-
The oxygen isosterel) of 2 had some activity, and the zole group in the antagonist is not even required for locating
N-ethyl derivative {4) was approximately 30 fold more the receptor so long as appropriate affinity groups have been
potent Kj = 0.15uM). Homologues1f = 4-6) (5-17) were dentified. In such antagonist structures it is therefore appar-
similarly activein vitro (Kj = 0.11—0.23i1M) and 16 was entthat one is no longer building on the affinity of the agonist.
activein vivo (EDsg= 17 mg/kgper 09 [34], The agonist structure merely served as a tool to probe for the
The phenoxypentylamine structure was then optimised faecessary binding sites at the receptor.
activity with respect to the tertiary amino group. The amine
series NMe (18), NMekEt (19), NEt (16), NEtPr @0) showed
little variation in activityin vitro (K; = 0.23-0.46M), but
NP (21) was less activel9, however, was also active This work was supported by the Commission of the European Communi-

i ~ ; _ ties under the Biomedical and Health Research Programmes Biomed 1
vivo (EDsg= 10 mg/kgper 09. The compounds with pyr (CT92-1087) and Biomed 2 (BMH4-CT96-0204). We thank Ms Farah

rolidino (22), piperidino @3), and homopiperidino2¢) Siddigi for the synthesis of compoun2land3 and we gratefully acknow-
groups were all of similar potencigsvitro (Kj = 0.12-0.18), ledge the excellent technical assistance of Mme N. Defontaine and Mr P.
but the morpholino45) andN-methylpiperazinoZ6) com-  Brugioti during the pharmacological testing.

pounds were distinctly less active. Most important, however,

was the finding that the pyrrolidino and piperidino comgyperimental

pounds were active oralip vivo, with the former being of

special interest, having an Epvalue of 3.4 mg/kg. It is Chemistry

appa_rent that the amino grpup 's a determinarin ofivo Melting points (open capillaries) were determined using an Electrother
SCI:II\(”Ct)I%;) g;ﬁr;ind (eCCzrﬁZl)SCeZSHIQ;[ T\T(gggi; CNZ éliij_iul:lghceﬂze) EI) S mal® elegct‘r)ically hegted CE block apparatus and are uncc?rréHGMMR

. . . / spectra were recorded on a Varian XL-200 (200 MHz) or a Varian VXR-400
no obvious overall correlation, either with carbon content QEOO MHz) spectrometer on tBescale relative to TMS as internal reference.

size. Elemental analyses, C, H, N and CI (all withid.4% of the calculated values
Substituents were then introduced into the phenoxy grougless indicated) were determined by A.A.T. Stones and G.A. Maxwell in

of the pyrrolidine derivativ2 and the compounda7-35 the Department of Chemistry, Unive_rgity College London. Column chror_na—

were testedh vivo, Activity was found to be in the potency tography was performed on Merk silica gel 60 (70-230 mesh). Analytical

. and preparative HPLC were performed on a Gilson HPLC apparatus fitted
order:p-NOz >p-CN >p-NHz>p-F >p-Cl >m-CI~m-NO2 i, e romasil Gs 5 Um reverse phase column 286@.6 mm (analytical)

= mCN >p-Me. ThEp'NOZ andp—CN compound§2 and34 or 250x 22 mm (preparative) with a flow rate of 1 mL ﬁﬁr@analytical) or

being the most potent (EP= 1.1 and 1.9 mg/kger 0S 18 mL min? (preparative) and a detector at 215 nm. Fast atom bombardment
respectively). This represents a very important finding sinceass spectrometry was performed on a VG ZAB-SE double focussing mass
the potency is similar to that of the standard referense |gpectrometer by the Mass Spectrometry Service in the Department of Chem-

. . . [33] istry, University College London. All compounds were at least 98% pure by
antagonist, thioperamide (p= 1.0+ 0.5 mg/kgoer 09 *analytical HPLC and their mass spectra were consistent with their attributed

Since these structures are generically phenylalkylamines @{ictures. A few compounds retained an excess of oxalic acid (see Table 2).
phenoxy(thio)alkylamines, and various alkylamines are

known to act at biogenic amine receptors, it will be vergeneral Method A

Important ,to es_tabllsh that the compounds have, SeIeCtIVltyA solution of the appropriately substituted alkylamine (40 mmol) and
towards histamine ¥ireceptors. Studies to determine seleGriethylamine (2 equiv.) in dry dichloromethane (60 mL) was stirred under
tivity will certainly have to be undertaken before any of thesetrogen and cooled to 0 °C. Acetyl chloride (1.5 equiv.) was added dropwise
compounds or related structures can be considered as pof)@ﬁ_the resulting mixture was stirred_ at room temperature for 3 h. Watgr
tial clinical candidates. (50 mL) was added and the organic layer was separated, washed with

aqueous HCI (4N), then with saturated NaCl, dried over magnesium sulfate
The.p'NOZ .and p-CN compounds32 and_34 were also and concentrated under reduced pressure to give the crude amide. A solution
examinedn vitro and found to have approximately only ones the amide (23 mmol) in dry dichloromethane (50 mL) was added to a
fifth to one tenth Ki =19-39 nM) of the potency of thiop- molar solution of borane in THF (60 mL, 60 mmol) stirred at 0 °C under
eramide in this test. Presumably, theref@2and34 are nitrogen. The mixture was then heated under reflux for 16 h with stirring
. . . . . der nitrogen. After cooling to 0 °C, an aqueous HCI solution (6N, 20 mL)
|r_1herently less a?t"_’e atthe _r(_aceptor_than IS thloperamlde 5 slowly added and the resulting mixture was evaporated to dryness. The
since they are similarly activia vivo, it suggests that they, crude hydrochloride salt was dissolved in water and the solution was basified
indeed, have a better brain penetrability. with an aqueous NaOH solution (10N). The free base was extracted with

Acknowledgements
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Table 2.Chemical and physical data on tested compounds.

No. Formuld Anal. Yield M.p. Cryst. Synth.
(%) (°C) solverft scheme

2 C12H19N; HCI C,H,N,Cl 56 152-154 A 1
3 Ca3H21N; CoH204 C,H,N 44 110-112 A 1
4 Ci13H21NO; CH204 C,H,N 18 178-180 A 1
5 C12H18N202; C2H204 C,H,N 26 183-185 B 1
6 Ci12H18FN; CoH204 C,H,N 21 203-205 C 1
7 Ci12H18CIN; C2H204 C,H,N 23 203-205 B 1
8 C12H20N2; 2.6 GF3OzH C,H,N 15 ¢ D 5
9 C11H17NS; GH204 C,H,N 5 210-212 C 1
10 C13H21NS; GH204 C,H,N 42 109-111 C 3
11 C14H23NS; GH204 C,H,N 33 95-97 C 3
12 Ci15H2s5NS; 1.1 GH204 C,H,N 30 83-85 C 3
13 C11H17NO; CH204 C,H,N 30 191-193 C 1
14 Ci13H21NO; 1.6 GH204 C,H,N 51 91-92 C 3
15 C14H23NO; 1.05 GH204 CH,N 60 111-113 C 3
16 Ci15H25NO; CH204 C,H,N 47 107-109 C 3
17 C16H27NO; C2H204 C,H,N 57 88-91 C 3
18 C13H21NO; 2 GH204; 2 H,0 C,H,l\fj 52 129-130 D 4
19 C14H23NO; CH204 C,H,N 58 122-124 C 4
20 Ci16H27NO; C2H204 CH,N 11 90-91 D 4
21 Ci17H29NO; CH204 C,H,N 62 112-114 C 4
22 Ci15H23NO; C2H204 C,H,N 56 153-155 C 4
23 Ci16H25NO; CoH204 C,H,N 36 143-145 C 4
24 Ci17H27NO; CH204 C,H,N 33 132-134 C 4
25 C15H23NO2; C2H204 C,H,N 48 166-168 C 4
26 C16H26N20; 2 HCI C,H,N 56 208-210 C 4
27 Ci15H22FNO; GH204 C,H,N 66 149-150 C 4
28 C15H22CINO; CoH204 C,H,N,CI 52 139-141 C 4
29 C15H22CINO; GH204 CHN,Cl 77 131-132 Cc 4
30 C15H24N20; 2.1 GH204 C,H,N 63 120-122 C 5
31 C16H25NO; CoH204 C,H,N 47 138-140 C 4
32 Ci15H22N203; C2H204; 0.2 HO C,H,N 32 145-147 C 4
33 C15H22N203; C2H204 C,H,N 69 130-131 C 4
34 Ci16H22N20; 1.1 GH204 C,H,N 41 129-130 C 4
35 Ci16H22N20; GH204 C,H,N 38 119-120 C 4

3 CyH204 = oxalate; GF30zH = trifluoroacetate? A = ethanol:methanol (9:1); B = ethanol:methanol (1:1); C = ethanol;
D= isopropanol,c) hygroscopic glassy soli} N: calcd, 3.31; found, 3.87.

Arch. Pharm. Pharm. Med. Chem. 331, 395404 (1998)
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diethyl ether (8100 mL) and the combined extracts were dried over magnd-(4-Methoxyphenyl)butanamide
sium sulfate and concentrated to give the crude base as an oil. The base WRS,o1ution of 4-(4-methoxyphenyl)butanoic acid (24 g, 124 mmol) in

purified by column chromatography on silica gel eluting with a 9:1 mixtur eshly distilled thionyl chloride (60 mL, 820 mmol) was stirred and heated

of chloroform and methanol and _the pure product‘was_converted.into fider reflux for 3 h. The excess thionyl chloride was distilled off to give the
oxalate salt by adding an ethanolic solution of oxalic acid (1.5 equiv.), and

: A . . ude acid chloride (26.28 g, 100%).— A solution of aqueous ammbsia (
the resulting oxalate was crystallised from the solvent indicated in Table 88, 20 mL) was stirred and cooled to 0 °C and the acid chloride (18.43 g,

86.65 mmol) was added dropwise. The mixture was stirred at 0 °C for 30 min
General Method B and the crude amide collected by filtration (16.74 g, 100%)NMR

A solution of the suitable bromoalky! derivative (9 mmol) in a large exced§DCls) 8=7.26 (m, 2H), 6.83 (m, 2H), 3.70 (s, 3H), 3.34 (br, 2H), 2.48 (m,
of diethylamine was heated at 50 °C for 48 h. The excess amine was remoe8d 2.02 (t, 7.5 Hz, 2H), 1.73 (m, 2H).
under reduced pressure and the residue dissolved in water (100 mL), the
solution basified with sodium hydroxide and the free base extracted in‘{
diethyl ether (8100 mL). The combined extracts were dried over magne-
sium sulfate and concentrated to give the crude base as an oil. The base wasolution of 4-(4-methoxyphenyl)butanamide (16.7 g, 86.73 mmol) in dry
purified by column chromatography on silica gel eluting with a 9:1 mixtureichloromethane (10 mL) was added dropwise to an ice-cold solution of
of chloroform and methanol and the pure product was converted into th&ium aluminium hydride (10 g, 260 mmol) in dry THF (50 mL) under
oxalate salt by adding an ethanolic solution of oxalic acid (1.5 equiv.). nitrogen. The resulting mixture was heated under reflux for 96 h. After
cooling to 0 °C, a saturated solution of sodium sulfate was cautiously added.
General Method C The resulting mixture was heated under reflux and the solution filtered hot.
. ) o _ The residue was extracted with boiling THF and filtered. The combined
A solution of the suitable bromoalkyl derivative (1 mmol) and pyrroliding;jirates were dried over magnesium sulfate and concentrated under reduced
(10 equiv.) in absolute ethanol (10 mL) was stirred and heated under reflypessure. The crude amine was purified by column chromatography on silica
for 24 h. The solvent and excess amine were removed under reduced pg%ﬁeluting with 9/1 chloroform/methanol to give a yellow oil (2.2 g, 14%).—

sure, the residue dissolved in water (40 mL) and sodium hydroxide was addgdyvr (DMSO @) 8 = 7.10 (m, 2H), 6.82 (m, 2H), 3.69 (s, 3H), 2.71 (t,
to reach a basic pH. The free base was extracted into diethyl ethém(®) 7 o Hz, 2H), 2.49 (m, 2H), 1.52 (m, 2H).

and the combined extracts were washed with water, dried over magnesium

sulfate and concentrated to give the crude base as a brown oil. The base was

converted into the oxalate salt by adding an ethanolic solution of oxalic adidEthyl[4-(4-methoxyphenyl)butylJamine oxalat® (

(1.5 equiv.).

9(4-Methoxyphenyl)butylamine

Prepared according to general method A from 4-(4-methoxyphenyl)buty-
lamine.—'H NMR (DMSO ) 3= 7.11 (m, 2H), 6.84 (m, 2H), 3.71 (s, 3H),
2.89 (m, X2H), 2.52 (t, 2H), 1.57 (m,x2H), 1.16 (t, 7.3 Hz, 3H).

A suspension of the appropriately substituted phenol (15 mmol), 1,5-di-
bromopentane (2 equiv.), and water (30 mL) was vigorously stirred and ) )
heated under reflux. A solution of sodium hydroxide (1.5 equiv.) in watd¥-Ethyl[4-(4-nitrophenyl)butyllamine oxalat&)(

(20 mL) was added dropwise and the mixture was then stirred and heate . A :
under reflux for 4 h. After cooling, the organic layer was extracted intp Brepared according to general method A from 4-(4-nitrophenyl)buty

L 25] 1 —
chloroform (3x 40 mL) and the combined extracts washed with wateIamlne ~—"HNMR (DMSO @) 5 = 8.15 (m, 2H), 7.51 (m, 2H), 2.90 (m,

(40 mL) and dried over magnesium sulfate. After removal of the soIveéfQH)' 2.74 (t, 7.6 Hz, 2H), 1.63 (mx2H), 1.15 (t, 7.3 Hz, 3H).
under reduced pressure, the residue was distilleatuo(oil pump) to yield
first the excess of 1,5-dibromopentane and then the product as an oil. 4-(4-Fluorophenyl)butanoic acid

General Method D

N-Ethyl(4-phenylbutyl)amine hydrochlorio) ( A mixture of zinc wool (162 g, 2.48 mol), mercury(ll) chloride (12.8 g,
28] ] 47 mmol) and concentrated hydrochloric acid (10 mL) in water (220 mL)

4-Phenylbutyl acetamid& (7.12 g, 37 mmol) was added dropwise t0 ayas stirred for 5 min. The liquid was then decanted and to the amalgam was
stirred suspension of lithium aluminium hydride (4.10 g, 110 mmol) igdded water (70 mL), concentrated hydrochloric acid (150 mL), toluene
25 mL dry THF kept at 0 °C under nitrogen. The mixture was subsequentlyp mL) and 3-(4-fluorobenzoyl)propanoic acid (50 g, 255 mmol). The reac-
heated under reflux overnight with stirring under nitrogen. The reactiafbn mixture was stirred and heated under reflux for 48 h with regular
vessel was then cooled in an ice and water bath and sodium sulfate decalitions of concentrated hydrochloric acid (50 mL) every 6 h. After cooling,
drate was added portionwise followed by 5 mL THF. After 2.5 h, the resulting,q layers separated. The aqueous layer was diluted with water (200 mL)
white suspension was filtered, dried over magnesigm_ sulfate anq the cruglg) extracted into diethyl ether¥a00 mL). The combined organic phases
product obtained after removal of the solvent was distiffecicuoto yield  \yere dried over magnesium sulfate and concentrated under reduced pressure.
a colourless liquid (3.67 g, 56%, bp = 90-94 °C/ 0.3 To¥-Phenyl-  The crude product was distilléd vacuoto give an orange oil (39.57 g,

butyl)ethylamine (1.08 g, 61 mmol) was converted into the hydrochloridgzo. 11y NMR (CD =71 2H 2H). 2.64 (t. 2H). 2
salt by adding a cooled ethanolic solution of HCIHNMR (DMSO d§52(;_)|) 1.92 (m (ZCH)_Cb)é 16 (m. 2H), 6.95 (m, 2H), 2.64 (t, 2H), 2.35

ds/TMS) & =9.10 (m, 2H), 7.25 (m, 5H), 2.86 (ms2H), 2.61 (m, 2H), 1.67
(m, 2H), 1.22 (t, 8 Hz, 3H).
4-(4-Fluorophenyl)butan-1-ol

N-Ethyl-N-methyl(4-phenylbutyl)amine oxala ( To a solution of borane (1 M) in THF (180 mL, 180 mmol) stirred at 0 °C

To N-ethyl(4-phenylbutyl)amine (see compou®.03 g, 11 mmol) was under nitrogen was slowly added a solution of 4-(4-fluorophenyl)butanoic
added formic acid (2.75 g, 60 mmol), and formaldehyde (37% aqueoasid (25 g, 137 mmol) in dry dichloromethane (150 mL). The resulting
solution, 1.1 g, 40 mmol). The mixture was heated to 65-70 °C in a wag#lution was then heated under reflux for 16 h. After cooling to 0 °C, a 1:1
bath with stirring for 4.5 h. After cooling, the mixture was poured into an icenixture of water and THF (75 mL) was cautiously added, the aqueous phase
and water mixture and made strongly basic by adding sodium hydroxid@s saturated with potassium carbonate, the organic layer separated and the
pellets. The base was extracted into diethyl ether and the crude prodmeiduct extracted into diethyl ether 6100 mL). The combined organic
obtained after concentration was distiliedvacuo(1.23 g, 56%, bp = 90— phases were dried over magnesium sulfate and the solvent removed under
94 °C/0.8 Torr)N-Methyl-N-4-phenylbutyl)ethylamine (1.00 g, 4.4 mmol) reduced pressure to leave an oil that was purified by column chromatography
was converted into the oxalate salt by adding an ethanolic solution of oxatic silica gel eluting with chloroform to give a colourless oil (10.19 g, 44%).—
acid (432 mg, 4.8 mmol)tH NMR (DMSO a/TMS)3=7.27 (m, 5H), 3.02 *H NMR (CDChk) & = 7.16 (m, 2H), 6.94 (m, 2H), 3.63 (t, 2H), 2.59 (t, 7.4
(m, 2x 2H), 2.67 (m, 2H+3H), 1.60 (mx2H), 1.18 (t, 8 Hz, 3H). Hz, 2H), 1.62 (m, 22H).
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1-Bromo-4-(4-fluorophenyl)butane N,N-Diethyl(3-phenylthiopropyl)amine oxalatE}

To a solution of 4-(4-fluorophenyl)butan-1-ol (4.98 g, 29.6 mmol) in dry Prepared according to general method B from 1-bromo-3-phenylthio-
dichloromethane (200 mL) stirred at 0 °C under nitrogen was added drqropand?®.— *H NMR (D20) & = 7.29 (m, 5H), 2.99 (m,<@H), 1.79 (m,
wise a solution of phosphorus tribromide (6 mL, 17.1 g, 63.2 mmol). TheH), 1.08 (t, 7.3 Hz, 23H).
reaction mixture was then heated at 60 °C for 14 h. After cooling to 0 °C,
water was cautiously added and the organic phase separated. The proﬁulﬁt_
was extracted into dichloromethanex(30 mL) and the combined organic
solutions were dried over magnesium sulfate. The solvent was removedPrepared according to general method B from 1-bromo-4-phenylthiobu-
under reduced pressure to leave an oil that was purified by column chrore®®.— *H NMR (D20) & = 7.27 (m, 5H), 3.01 (t, 7.3 Hz, 2H), 2.91 (m,
tography on silica gel eluting with chloroform to give a yellow oil (3.62 g3x2H), 1.59 (m, 22H), 1.04 (t, 7.3 Hz, 23H).

53%).—'H NMR (CDCk) 5 = 7.10 (m, 2H), 6.95 (m, 2H), 3.40 (t, 2H), 2.60

(t, 7.4 Hz, 2H), 1.62 (m,22H). 1-Bromo-5-phenylthiopentat’

Diethyl(4-phenylthiobutyl)amine oxalatel)

. A mixture of thiophenol (1.82 g, 16.6 mmol), 1,5-dibromopentane (9.28

N-[4-(4-Fluorophenyl)butylphthalimide g, 40.4 mmol), sodium hydroxide ( 1.05 g, 26.3 mmol), water (50 mL),
Potassium phthalimide (8 g, 43.2 mmol) was added to a solution tfluene (50 mL) and a 40% aqueous solution of tetrabutylammonium hy-

1-bromo-4-(4-fluorophenyl)butane (6.64 g, 28.74 mmol) in anhydrous DM8&roxide (1 mL) was stirred at room temperature under nitrogen for 25 min.

(200 mL) under nitrogen. The reaction mixture was then heated at 90 °C Tdre organic layer was separated, washed with 10% aqueous sodium hydrox-

16 h. After cooling to room temperature, chloroform (200 mL) was addeitle, water and dried over magnesium sulfate. After removal of the solvent

followed by water (200 mL). The two layers separated and the product wasder reduced pressure, the oil was distilledsacuo (2.28 g, 53%).—

extracted into chloroform (8100 mL), the combined organic solutions wereH NMR (CDCB)d=7.23 (m, 5H), 3.39 (t, 2H), 2.90 (t, 2H), 1.72 (m28Bl).

dried over magnesium sulfate and the solvent was removed under reduced

pressure to leave a \{vhite solid. The grude product was purified by COI“'NF,N—DiethyI(5—pheny|thi0pentyl)amine oxalafe?)

chromatography on silica gel eluting with chloroform to give the pure product ] )

as a white solid (5.55 g, 65%)'*H NMR (CDCk) & = 7.82 (m, 4H), 7.20 Preplared according to general method B from 1-bromo-5-phenylthiopen-

(m, 2H), 7.05 (m, 2H), 3.58 (t, 2H), 2.57 (t, 2H), 1.52 (wR13). tane.—'H NMR (DMSO ) 3 = 7.24 (m, 5H), 3.00 (m,*2H), 1.50 (m,

3x2H), 1.15 (t, 7.3 Hz, 3H).

4-(4-Fluorophenyl)butylamine

A mixture of N-[4-(4-fluorophenyl)butyl]phthalimide (5.03 g, 17 mmol),
glacial acetic acid (150 mL) and concentrated hydrochloric acid (150 mL)Prepared according to general method A from 3-phenoxypropylamine
was stirred and heated under reflux for 36 h. The mixture was evaporateth—*H NMR (DMSO ) = 7.28 (m, 2H), 6.93 (m, 3H), 4.03 (t, 6.1 Hz,
dryness, the white residue was dissolved in water, anhydrous potassig), 2.98 (m, 4H), 2.04 (m, 2H), 1.17 (t, 7.2 Hz, 3H).
carbonate was added and the free base extracted into chlorofoxm (3
100 mL). The combined extracts were dried over magnesium sulfate and ghe-Diethyl(3-phenoxypropyl)amine oxalafef
solvent removed under reduced pressure to leave the product as a yellow oil )
(11797 mmol).—lH NMR (DMSO &) 8 = 7.17 (m, 4H), 3.58 (t, 2H), 2.50 Prepared alccordlng to general method B from 1-bromo-3-phe-
(m, 2H), 1.52 (m, 22H). noxypropane.=H NMR (D20) 6 = 7.25 (m, 2H), 6.90 (m, 3H), 4.03 (t, 2H),

3.12 (m, ¥2H), 2.04 (m, 2H), 1.15 (t, 7.3 Hzx3H).

N-Ethyl(3-phenoxypropyl)amine oxalates)

N-Ethyl[4-(4-fluorophenyl)butyl]amine oxalaté)(
N,N-Diethyl(4-phenoxybutyl)amine oxalafés)
Prepared according to general method A from 4-(4-fluorophenyl)buty- _
lamine —H NMR (DMSO &) 3 = 7.23 (m, 2H), 7.09 (m, 2H), 2.88 (m, Prepiared according to general method B from 1-bromo-4-phenoxybu-
2x2H), 257 (t, ZH), 1.56 (m,QH), 1.14 (tv 73 Hz, 3H) tane.=H NMR (DZO) 0=7.24 (m, ZH), 6.90 (m, 3H), 3.98 (t, 5.9 Hz, 2H),
3.07 (m, ¥2H), 1.71 (m, 22H), 1.13 (t, 7.3 Hz, 23H).
N-Ethyl[4-(4-chlorophenyl)butyl]amine oxalaté)(
) N,N-Diethyl(5-phenoxypentyl)amine oxalaié)(
Prepared according to general method A from 4-(4-chlorophenyl)buty-
lamine8 _ 14 NMR (DMSO @) 8 = 7.32 (m, 2H), 7.24 (m, 2H), 2.89 (m, 30Prepared according to general method B from 1-bromo-5-phenoxypentane
2x2H), 2.59 (t, 2H), 1.58 (M 2H), 1.16 (t, 7.3 Hz, 3H). %0 _H NMR (D20) & = 7.24 (m, 2H), 6.93 (m, 3H), 3.95 (t, 6.3 Hz, 2H),
3.00 (m, ¥2H), 1.62 (m, 22H), 1.36 (m, 2H), 1.12 (t, 7.3 Hzx3H).
N-Ethyl[4-(4-aminophenyl)butyl]Jamine trifluoroaceta® (
. . . N,N-Diethyl(6-phenoxyhexyl)amine oxalat&)(
N-Ethyl[4-(4-nitrophenyl)butyllamine (770 mg, 3.47 mmol) was dis-
solved in absolute ethanol (30 mL) and the solution heated to 50 °C. PallaPrepared according to general method B from 1-bromo-6-phenoxyhexane
dium (5%) on carbon (100 mg) was added followed by hydrazine hydra{t”é].— 1H NMR (D20) 6 = 7.23 (m, 2H), 6.89 (m, 3H), 3.93 (t, 6.4 Hz, 2H),
(4.12 g, 82.3 mmol) in 0.5 mL portions over 10 minutes. Additional palle2.99 (m, ¥2H), 1.58 (m, 22H), 1.31 (m, 2H), 1.11 (t, 7.3 Hz, Z3H).
dium (5%) on carbon (100 mg) was added and the mixture was stirred at
50 °C for 72 h. After cooling, the catalyst was filtered off and the so'“tioﬂl,N-Dimethyl(5-phenoxypentyl)amine oxalaté)(
concentrated to dryness. The base was purified by preparative HPLC eluting
with 90% water and 10% methanol, both containing 0.1% TFA. After 1-Bromo-5-phenoxypentane (200 mg, 0.82 mmol) was added to a solution
concentration, the product was dissolved in isopropanol, filtered and conce@h-dimethylamine (2M) in THF (20 mL, 40 mmol) and the mixture was
trated to give the product as a hygroscopic brown glassy sOHANMR ~ heated at 55 °C for 48 h. After cooling, the solvent and excess amine were
(DMSO ) 5 = 8.37 (br, 2H), 7.16 (m, 2H), 7.00 (m, 2H), 2.90 (x212), ~ removed under reduced pressure and the residue dissolved in water (100 mL),
2.54 (t, 6.7 Hz, 2H), 1.54 (mx2H), 1.14 (t, 7.3 Hz, 3H). the solution basified with sodium hydroxide and the free base extracted into
diethyl ether (83100 mL). The combined extracts were dried over magne-
sium sulfate and concentrated to give the crude base as a yellow oil (151 mg,
94%). The base was purified by column chromatography on silica gel eluting
Prepared according to general method A from 3-phenylthiopropylamimeth a 3:2 mixture of chloroform and methanol and the pure product (147 mg,
271 _14 NMR (DMSO ) & = 7.27 (m, 5H), 2.97 (m@H), 1.85 (m, 2H), 0.71 mmol) was converted into the oxalate salt by adding an ethanolic
1.14 (t, 7.3 Hz, 3H). solution of oxalic acid (126 mg, 1.4 mmol)l.H NMR (D20) & = 7.23 (m,

N-Ethyl(3-phenylthiopropyl)amine oxalat) (
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2H), 6.88 (m, 3H), 3.95 (t, 6.3 Hz, 2H), 2.99 (t, 2H), 2.71@H, 1.65 (m,  give the crude base as an oil. The base was converted into the oxalate salt by

2x2H), 1.37 (m, 2H). adding an ethanolic solution of oxalic acid (400 mg, 4.4 mm&.NMR
(DMSO ) 6 = 7.27 (m, 2H), 6.93 (m, 3H), 3.96 (t, 6.3 Hz, 2H), 3.20 (br,
N-Ethyl-N-methyl(5-phenoxypentyl)amine oxalais) ( (ZXZH)1)3-04 (m, 2H), 1.77 (mx2H), 1.72 (m, 22H), 1.59 (br, 22H), 1.42
m, 2H).

A solution of 1-bromo-5-phenoxypentane (511 mg, 2.1 mmolN-in
methylethylamine (1.24 g, 21 mmol) was stirred at room temperature for .
48 h.yTheyexcess ;minegwas remov)ed under reduced pressufe, the res%qJSéPhenoxypentyl)morphol|ne oxalagsy
dissolved in water (40 mL) and sodium hydroxide was added to reach a basia solution of 1-bromo-5-phenoxypentane (785 mg, 3.2 mmol) in mor-
pH. The free base was extracted into diethyl ethe4@3nL) and the pholine (3.06 g, 35 mmol) was stirred and heated under reflux for 48 h. The
combined extracts were washed with water, dried over magnesium sulfateeess amine was removed under reduced pressure, the residue dissolved in
and concentrated to give the crude base as a yellow oil. The base waer (40 mL) and sodium hydroxide was added to reach a basic pH. The
converted into the oxalate salt by adding an ethanolic solution of oxalic adide base was extracted into diethyl ether4BmL) and the combined
(180 mg, 2 mmol).—lH NMR (DMSO &) & = 7.28 (m, 2H), 6.92 (m, 3H), extracts were washed with water, dried over magnesium sulfate and concen-
3.95 (t, 6.3 Hz, 2H), 3.05 (q, 7.2 Hz, 2H), 2.98 (m, 2H), 2.66 (s, 3H), 1.7ated to give the crude base as a brown oil. The base was purified by column

(m, 2x2H), 1.44 (m, 2H), 1.18 (t, 7.2 Hz, 3H). chromatography on silica gel eluting with a 1:1 mixture of chloroform and
methanol. After removal of the solvents, the pure product was converted into
N-Ethyl-N-propyl(5-phenoxypentyl)amine oxala26)( the oxalate salt by adding an ethanolic solution of oxalic acid (225 mg,

2.5 mmol).-*H NMR (DMSO @) & = 7.26 (m, 2H), 6.90 (m, 3H), 3.95 (t,

A solution of 1—br0m0—5—phenoxypentane (360 mg, 1.5 mmol) Nnd 6.3 Hz, 2H), 3.75 (br,@H), 3.02 (bl’, XZH), 2.90 (m’ 2H), 1.70 (m?QH),
ethylpropylamine (1 g, 11 mmol) in absolute ethanol (10 mL) was stirred apd,, (m, 2H).

heated under reflux for 48 h. The excess amine and the solvent were removed
under reduced pressure, the residue diluted with aqueous sodium hydro.
(40 mL) and the free base was extracted into diethyl ethdO(BIL). The
combined extracts were washed with water, dried over magnesium sulfaté solution of 1-bromo-5-phenoxypentane (510 mg, 2.1 mmolN4n

and concentrated to give the crude base as a brown oil. The base wmashylpiperazine (2.2 g, 22 mmol) was stirred and heated under reflux for
converted into the oxalate salt by adding an ethanolic solution of oxalic a&8 h. The mixture was diluted with aqueous sodium hydroxide (40 mL), the
(150 mg, 1.7 mmol).lH NMR (DMSO &) 8 = 7.27 (m, 2H), 6.92 (m, 3H), free base was extracted into diethyl ether4d@BmL) and the combined

3.95 (t, 6.2 Hz, 2H), 3.06 (m, 2H), 2.96 (m2H), 1.68 (m, 32H), 1.44 (m,  extracts were washed with water, dried over magnesium sulfate and concen-

)ﬂﬂslethyl-1-(5-phenoxypentyl)piperazine dihydrochlori2e) (

2H), 1.16 (t, 7.1 Hz, 3H), 0.89 (t, 7.3 Hz, 3H). trated to give the crude base as a brown oil. The base was converted into the
hydrochloride salt by adding aqueous 4N HCI (5 mEp-J—NMR (DMSO
N,N-Dipropyl(5-phenoxypentyl)amine oxalad) de) 5=7.28 (M, 2H), 6.93 (m, 3H), 3.96 (t, 6.3 Hz, 2H), 3.44 (k2H), 3.12

Prepared according to general method B from l—bromo—5—phenoxype¢\)—r' 2H), 2.81 (br, 3H), 1.76 (Mx2H), 1.45 (m, 2H).
tane, using dipropylamine and heating at 110 °C for 48HNMR (D20) 1B 5-(4-f h
&= 7.24 (m, 2H), 6.89 (m, 3H), 3.96 (t, 6.3 Hz, 2H), 2.96 (2B, 1.53 1 -Bromo-5-(4-fluorophenoxy)pentane

(m, 5x2H), 1.31 (m, 22H), 0.80 (t, 7.4 Hz,%3H). Prepared according to general method D from 4-fluorophenol.— bp:
~140 °C/1 Torr.2H NMR (CDCk) 5 = 6.94 (m, 2H), 6.81 (m, 2H), 3.90 (t,
1-(5-Phenoxypentyl)pyrrolidine oxalat2?) 6.3 Hz, 2H), 3.42 (t, 6.7 Hz, 2H), 1.92 (m, 2H), 1.78 (m, 2H), 1.60 (m, 2H).

A solution of 1-bromo-5-phenoxypentane (788 mg, 3.24 mmol) in pyr- .
rolidine (2.56 g, 36 mmol) was stirred and heated under reflux for 24 h. THeld-(4-Fluorophenoxy)pentyljpyrrolidine oxalaté?)
excess amine was removed under reduced pressure, the residue dissolvedbifepared according to general method C from 1-bromo-5-(4-fluorophe-
water (40 mL) and sodium hydroxide was added to reach a basic pH. Thgy)pentane.2H NMR (DMSO &) & = 7.11 (m, 2H), 6.94 (m, 2H), 3.94

free base was extracted into diethyl etherdBmL) and the combined (t 6.3 Hz, 2H), 3.23 (br,X2H), 3.09 (m, 2H), 1.92 (br,x2H), 1.71 (m,
extracts were washed with water, dried over magnesium sulfate and CONCBIHLY 1 44 (m, 2H).

trated to give the crude base as a yellow oil. The base was converted into the

oxalate salt by adding an ethanolic solution of oxalic acid (303 m

3.4 mmol).-*H NMR (DMSO &) & = 7.27 (m, 2H), 6.92 (m, 3H), 3.95 (t,

6.3 Hz, 2H), 3.21 (br,2H), 3.07 (m, 2H), 1.91 (mx2H), 1.70 (m, 22H), Prepared according to general method D from 4-chlorophehdINMR

1.42 (m, 2H). (CDCl3) 8= 7.23 (m, 2H), 6.82 (m, 2H), 3.93 (t, 6.3 Hz, 2H), 3.44 (t, 6.7 Hz,
2H), 1.94 (m, 2H), 1.80 (m, 2H), 1.62 (m, 2H).

q.’—Brom0—5—(4—chIorophenoxy)penta[ﬁ@

1-(5-Phenoxypentyl)piperidine oxala@s{

A solution of 1-bromo-5-phenoxypentane (780 mg, 3.2 mmol) in piperid]:—[S—(4—ChIorophenoxy)penlyl]pyrrolidine oxalateg)

ine (2.93 g, 34 mmol) was stirred and heated under reflux for 48 h. The exces@repared according to general method C from 1-bromo-5-(4-chlorophe-
amine was removed under reduced pressure, the residue dissolved in W@é&y)pentane.—lH NMR (DMSO o) & = 7.30 (m, 2H), 6.94 (m, 2H), 3.95
(40 mL) and sodium hydroxide was added to reach a basic pH. The free b@‘sglg Hz, 2H), 3.20 (br,»2H), 3.06 (m, 2H), 1.90 (br,x2H), 1.70 (m,

was extracted into diethyl ether® mL) and the combined extracts Were oxoH), 1.42 (m, 2H).

washed with water, dried over magnesium sulfate and concentrated to give
the crude base as a yellow oil. The base was converted into the oxalatef,_ﬂ
by adding an ethanolic solution of oxalic acid (288 mg, 3.2 mnis) NMR
(DMSO &) & = 7.26 (m, 2H), 6.90 (m, 3H), 3.94 (t, 6.3 Hz, 2H), 3.06 (br, Prepared according to general method D from 3-chlorophenol.— bp: 145-

trom0-5-(3-chIorophenoxy)pentane

2x2H), 2.95 (m, 2H), 1.70 (m@H), 1.52 (br, 2H), 1.42 (m, 2H). 150 °C/1 Torr.2H NMR (CDCk) 6=7.19 (t, 8.1 Hz, 1H), 6.92 (dd, 0.8 and
8.9 Hz, 1H), 6.89 (dd, 2.1 and 2.4 Hz, 1H), 6.78 (ddd, 0.8 and 2.4 and 8.4
1-(5-Phenoxypentyl)homopiperidine oxala2d)( Hz, 1H), 3.96 (t, 6.3 Hz, 2H), 3.45 (t, 6.8 Hz, 2H), 1.94 (m, 2H), 1.82 (m,

2H), 1.63 (m, 2H).

A solution of 1-bromo-5-phenoxypentane (520 mg, 2.1 mmol) in ho-
mopiperidine (2.64 g, 26.6 mmol) was stirred and heated under reflux for 41r3
The mixture was diluted with aqueous sodium hydroxide (40 mL), the free
base was extracted into diethyl ethex48 mL) and the combined extracts Prepared according to general method C from 1-bromo-5-(3-chlorophe-

were washed with water, dried over magnesium sulfate and concentratemuxy)pentane.lH NMR (DMSO &) 6 = 7.28 (t, 8.1 Hz, 1H), 6.98 (m, 2H),

[5-(3-Chlorophenoxy)pentyl]pyrrolidine oxalat29g)
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6.89 (dd, 2.3 and 8.4 Hz, 1H), 3.98 (t, 6.3 Hz, 2H), 3.21 @2, 3.07 (m,  1-Bromo-5-(3-cyanophenoxy)pentane

2H), 1.90 (br, &2H), 1.70 (m, &2H), 1.42 (m, 2H). Prepared according to general method D from 3-hydroxybenzonitrile.—
"4 NMR (CDCh) 5 = 7.36 (dd, 7.5 and 7.2 Hz, 1H), 7.23 (ddd, 7.6 and 1.2
1-[5-(4-Aminophenoxy)pentyl]pyrrolidine dioxalat&0] and 1.2 Hz, 1H), 7.13 (m, 2H), 3.98 (t, 6.3 Hz, 2H), 3.45 (t, 6.7 Hz, 2H), 1.92

. . o (m, 2H), 1.84 (m, 2H), 1.64 (m, 2H).
A solution of 1-[5-(4-nitrophenoxy)pentyl]pyrrolidine oxalate (see com-
pound 32, 210 mg, 0.57 mmol) in a mixture of methanol (10 mL) an(? -
absolute ethanol (10 mL) was vigorously stirred at room temperature un éL5-(3-Cyanophenoxy)pentyl]pyrrolldlne oxalafzbf
hydrogen in the presence of palladium (5%) on carbon (100 mg) for 3 h. ThePrepared according to general method C from 1-bromo-5-(3-cyanophe-
catalyst was filtered off and the solvents removed under reduced PfeSSHES(y)pentane.lH NMR (DMSO o) 5= 7.49 (dd, 7.8 and 7.9 Hz, 1H), 7.40
The residue was dissolved in methanol and oxalic acid was added (100 T§; 2H), 7.28 (m, 1H), 4.05 (t, 6.4 Hz, 2H), 3.23 (br281), 3.10 (m, 2H)
11 mmol).—lH NMR (DMSO d&) & = 6.70 (m, 4H), 6.50 (br, 2H), 3.85 (t, 1 g2 (br, %2H), 1.77 (m, 2H), 1.69 (m, 2H), 1.45 (m, 2H).
6.3 Hz, 2H), 3.27 (br,22H), 3.10 (m, 2H), 1.92 (brx2H), 1.60 (m, X2H),

1.42 (m, 2H). Pharmacology. General Procedures

1-Bromo-5-(4-methylphenoxy)pentane In vitro

. 1
Prepared according to general method D fipana cresol.—"H NMR Compounds were tested for their potencies as histamgeeddptor
(CDCly) 3=7.09 (m, 2H), 6.81 (m, 2H), 3.96 (t, 6.3 Hz, 2H), 3.45 (t, 6.8 HzZantagonists in an assay usintrévoked depolarization-induced release of

2H), 2.30 (s, 3H), 1.95 (m, 2H), 1.81 (m, 2H), 1.63 (m, 2H). [3H] histamine from synaptosomes of rat cerebral cortex as desktiibed

1-[5-(4-Methylphenoxy)pentyl]pyrrolidine oxalatgl) In vivo

Prepared according to general method C from 1-bromo-5-(4-methylphe-The compounds were testéd vivo by administration as the salt form
noxy)pentane.lH NMR (DMSO d) & = 7.05 (m, 2H), 6.79 (m, 2H), 3.90 indicated in Table 2 as a suspension in 1% methylcellplesasto groups
(t, 6.3 Hz, 2H), 3.20 (br,52H), 3.06 (M, 2H), 1.90 (br,<2H), 1.68 (m, Of at least six male Swiss mice (weighing 18-22g) as described
2x2H), 1.42 (m, 2H).
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