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SYNTHESIS OF NEW HEXAHYDRO- AND OCTAHYDROPYRIDO|[1,2-
c]PYRIMIDINE DERIVATIVES WITH AN ARYLPIPERAZINE MOIETY AS
LIGANDS FOR 5-HT,, AND 5-HT,, RECEPTORS. PART III
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Abstract: The preparation of new 4-aryl-hexahydropyrido| |,2—c]pyrimidine derivatives III-XXVI with an
arylpiperazinylbutyl moiety in N-2 position has been described. Multi—stage synthesis techniques were used to
obtain 4-arylhexahydro—1H,3H-pyrido[1,2—c]pyrimidine-1,3—dione Ia~f derivatives, being the starting com-
pounds for further modification. N-alkylation of the imide group in compounds Ia—f followed, using
1, 4—dibromobutane to yield bromobutyl derivatives Ila~f, The final products III-XXVI were obtained by
condensation of aryl— or hetcroaryl- piperazine with the bromobutyl derivatives lla~f. Compounds XH, XIV,
XIX, XX, XXIV-XXVI will be submitted to a pharmacological investigation for their affinity towards 5-HT) 4,
5-HT,, and o, adrenergic receptor, using radioligand. binding assay.

Keywords: Hexahydropyrido| ,2—¢]pyrimidine derivatives; arylpiperazine moiety; ligands for 5-HT,, and

5-HT:, receptors

The neurotransmitter serotonin (5~HT, 5-hyd-
roxytryptamin) is involved in various physiological
and pathophysiological processes (1-4). Particular
attention, over the last decade, has been focused on
5-HTs because this receptor plays an important
role in the central nervous system modulating
a number of behaviours such as impulsivity, sexual
behaviour and food intake (1, 3). Moreover, several
agonists for this receptor have been shown to
exhibit anxiolytic and antidepressant properties in
human (3-7). The development of non-benzodia-
zepine anxiolytics, such as buspirone, a partial
agonist at 5-HT receptors, has substantiated the
correlation between serotonin and anxiety. Bus-
pirone, an arylpiperazine derivative with high af-
finity for the 5-HT 4 receptor, was the first agent to
be approved for clinical use (3, 4, 7, 9). The
arylpiperazines are a relatively new class of psy-
chotherapeutic drugs which possess high affinity
for the 5-HT;s receptor site, however with low
selectivity (Figure 1) (3, 4, 8-19). Most of the
ligands with affinity for the 5-HT,, receptor ex-
hibit a high level of undesired affinity for the
oy—adrenergic receptor, because these receptors
have a high degree of similarity (~45%) in their
amino acid sequence (20). The aim of the present
study was to synthesize the new analogues of
buspirone with hypothetically higher affinity and
selectivity to 5—HT,, receptors. In this study bus-
pirone was the key structure to which certain

modifications were made in the non—pharmaco-
phoric part, namely by introducing the 4-aryl-he-
xahydropyrido| 1,2—c]pyrimidine—1,3—dione  resi-
due (see Scheme 1 and Figure 2). Other modifica-
tions were made by introducing different substitu-
ents at the piperazine ring nitrogen N—4 (phar-
macophoric part) (see Scheme 1).

Thus, we designed and synthesized a number
of new arylpiperazinylalkyl derivatives III-XXVL.
These derivatives contain a fragment of 4-a-
ryl-hexahydropyrido[1,2—c]pyrimidine—1,3—dione
ring system in which the imide group is incor-
porated (Figure 2).

EXPERIMENTAL

The IR spectra (KBr pellets) were recorded on
a Perkin—Elmer FT-IR spectrometer Spectrum
1000, PE Auto IMAGE System. The NMR spectra
were recorded on a Unity Plus Varian 500 MHz
and Avance DMX 400 WB Bruker 400 MHz (500
MHz for 'H, 125 MHz for "*C, and 400 MHz for 'H
and 1000 MHz for *C, respectively). Two—dimen-
sional NMR 'H-'H COSY and 'H-"*C HETCOR
experiments were performed on a Bruker DMX
400 MHz and Varian Unity plus 500 MHz spect-
rometers. For the two dimensional experiménts the
pulse sequences, acquisition and processing para-
meters were taken from standard Bruker and Va-
rian software library.
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R.R'Ar=III-H, H, phenyl; IV-H, H, 2-fluorophenyl; V-H, H,
2-chlorophenyl; VI-H, H, 4-fluorophenyl; VII-H, H, 4-
tolyl; VIII-H, H, 2-(2-trifluoromethylphenyl) ethyl; IX-
Cl, H, 2-chloropheny!; X-Cl, H, 2-(2-trifluoromethyl-
phenylethy!l; XI-F, H, 2-tolyl; XII-F, H, 2,3-xylyl; X1II-
F, H, 2-chlorophenyl; XIV-F, H, 2-pyridyl; XV-MeO, H,
2-chlorophenyl; XVI-MeO, H, 2-fluorophenyl; XVII-
MeO, H, 2-(2-trifluoromethylphenyl)ethyl; XVIII-MeO,
H, 2-tolyl; XIX-MeO, H, 23-xylyl; XX-MeO, H, 3-
trifluoromethylphenyl; XXI-H, CH;, 2-fluorophenyl; XX11-
H, CH;, 2-chlorophenyl; XXIII-H, CH;, 2-(2-trifluoromet-
hylphenylethyl; XXIV-H, CH;, 2-pyridyl; XXV-CHs, H, -
2-pyrimidynyl; XXVI-CH;, H, 3-trifluoromethylphenyl;
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Reagents: (i) 1,4-dibromobutane, K,CO;, acetone, A; (11) 1-aryl or heteroarylpiperazine K,CO;, acetonitrile, A.

Scheme 1.

The flash column chromatography was carried
out on Merck Kieselgel 60 (230-400 mesh). TL.C
was performed on the plates Kieselgel 60 Fosy
Multiformat of Merck, using a mobile phase tolue-
ne, dioxan, ethanol, 25% NH,OH (6:3.2:0.5:0.2
v/v) and visualized using a UV lamp or dyed with
benzene solution of p—chloranil.

Melting points were determined on
Mel-Temp® 3.0 (Barnstead/Thermolyne; USA) in-
strument without corrections.

Microanalytical data were obtained on a Per-
kin Elmer Analyser CHN 2400 in the Department
of Chemistry, Technical University of Warsaw and
are within £0.4 of the theoretical values.

The starting materials 4-aryl-hexahydro—1H,3H—-
pyrido{1,2—c]pyrimidin—1,3—diones Ia—f and 2—(4—
bromobutyl)~4—aryl-hexahydro—1H,3H-pyrido[1,
2~c]pyrimidine~1,3—diones Ila—-d and f were pre-
pared according to the reported procedure (21, 22).

2—-(4-BROMOBUTYL)-4-(2-TOLYL)-HEXA-
HYDRO-1H,3 H-PYRIDO[!,2-C|PYRIMIDINE
—1,3-DIONE IlIe

To the mixture of 0.04 mole of imide Ie, and
70 ml of acetone was added, while stirring 0.06,
mole of K,CO; and 0.12 mole of 1,4-dibromobuta-
ne. The obtained mixture was stirred under reflux.
The time of the reaction was monitored by TLC
(~20 h). After cooling the mixture was filtered and
the filirate was evaporated to dryness. The obtained
residue was purified by flash chromatography (with
CH,Cl,-MeOH, 97:2 v/v) to provide compound Ile
as a colorless solid. Yield: 79.7%, m.p. 78.5-79°C
(from heptane) IR (KBr, cm™) 1691.2, 1643.8
C=0; 'H NMR 2.19 (m, 1H, C-5H,), 2.37 (m, 1H,
C-5H,), 1.61 (m, 2H, C-6H,), 1.85 (m, 2H,
C-7H,), 3.86 (m, 2H, C-8H,), 7.18 (m, 1H,
C-3'H), 7.18 (m, 1H, C4H), 7.14 (m, 1H,
C-5’H), 7.96 (d, 1H, C-6’H), *J=7.2, 3.97 (t, 2H,
C-1*H,), *J=6.8, 1.85 (m, 2H, C-2*H,), 1.78 (m,
2H, C-3'Hy), 3.37 (t, 2H, C—4*H,), *J=6.4, 2.06 (s,
3H, CH;); *C NMR 152.1 C-1, 161.7 C-3, 112.0
C—4, 1499 C4a, 26.8 C-5, 18.9 C-6, 22.2 C-7,
432 C-8, 1379 C-1’, 133.1 C-2’, 130.6 C-3’,
128.5 C—4’, 126.5 C-5, 131.0 C-6’, 40.8 C-1*,
26.7 C-2%, 30.4 C-3%, 33.5 C4*, 20.0 CH;.
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Figure 1.

Anal. Calcd. For ITe: C, 58.31; H, 5.94; N,
7.16. Found: C, 58.32; H, 5.67; N, 7.21.

GENERAL PROCEDURE FOR THE SYNTHE-
SIS OF 2-[4-[4-ARYL OR HETEROARYL-1-PI-
PERAZINYL|BUTYL}-4-ARYL-HEXAHYD-
RO-1H,3H-PYRIDO[!,2-C]PYRIMIDINE-1,3-DI
ONES III-XXVI

The 5 mmole of the appropriate bromobutyl
derivatives Ila~f was added under stirring to a mix-
turecomposed of 80 ml acetonitrile and 5 mmole of

Figure 2.

potassium iodate. The mixture was refluxed under
stirring for about 30 h. The time of the reaction was
controlled by TLC. The cooled reaction mixture
was filtered and the filtrate was evaporated to
dryness. The residue was purified by flash chroma-
tography (with CH,Cl,-MeOH, 97-3 v/v) to afford
the product as a white solid. The purified com-
pounds were crystallized from: III-VII from et-
hanol, IX, XI-XIV, XX~-XXII, XXV, XXVI from
heptane, XVI from hexane. The other products
were obtained as oil. The oil was dissolved in
methanol and then an excess of the solution of
methanol saturated with hydrogen chloride was
added. A white solid was obtained. The obtained
hydrochlorides were crystallized: VII-X from met-
hanol, XV, XVII-XIX, XXIII, XX1V from abs.
ethanol. The reaction yields, melting points, results
of elemental analysis and IR data are given in
Table 1. The results obtained by NMR are collected
in Table 2 ('"H NMR) and Table 3 ("*C NMR).

RESULTS AND DISCUSSION

The new compounds described in this paper
III-XXVI were obtained as shown in Scheme 1.
The starting substances for the synthesis were
4—aryl-hexahydropyrido[1,2—¢]pyrimidine-1,3-di
one derivatives Ia—f, obtained as the final products
of the several-stage synthesis (21). Next the imide
group in compounds Ia—f was N-alkylated by the



FRANCISZEK HEROLD et al.

142

£hol 9801 0€9 €859 -
£691 9601 1£°9 1869 COYNIDIXHED S8IT-LIT 006 [Auaydororyo—g H d X
SHo1 0111 L SEIL -
L69T 0111 6€°L ov' 1L CONALEHD S0E1-$8C1 08 [AIAX~¢"T H d X
€91 40| L 60'1L -
£691 At 61°L 00'1L COPNACHSD SSITPIT L'68 14101 H d IX
el 91'8 oL'S ¥I'SS O'HIDHT: TeT-IET [Ayye(1Auayd
7691 vT'8 £6'S SLYS COYNIDAHD Tro 6€9  -TApoworonym-g)-g H D X
Se91 6 $0'9 86'95 OHS'T-1DH 70025861
7691 846 Y19 1695 COYNIDEHRD 9 191-T'091 £0L [AuaydoIoo—g H D X1
9191 81’8 w79 ¥L'9S O°HY' T'IDHT 8LT-LLT [Aysa(jAuayd
9691 €68 879 TL9S COYNEASHD 1o YL | -TApewoIonim~g)-7 H H IIA
0191 L9°11 89°L. Y9EL -
0L91 S8'TT 89°/ 0L €L COPNPFHED) 9Z1-$'STI €8 Ko H H A
0€91 9L 1Y €0'L 19°0L -
0L91 SLTT 869 LSOL COYNAFHRD $901-6°501 €68 [Auaydoxonfy— H H 1A
0¢91 60'T1 €L'9 S1'89 -
0L91 9¢'11 SL9 17'89 TOYNIDHHY ) 121-6°021 9'8L [Kusydoro[yo-g H H A
0191 SLTT 96'9 1S°0L -
0L91 SLTT 869 LSOL YOYNATHR) 701-5°101 T'€L [Auaydosonpy—g H H Al
£€o1 01°C1 So'L LTEL -
$691 1221 L¥'L £eEL COYNPEHY) IH1-6€1 T JAusyd H H I
N H o)
(wo “1gy) punod;/ pofed (Do) dw (%)
(0=0) A1 sIsA[euy r[OULIO] spuofyooIpAH/esed | PPRIA v | | “ON
_<|z\|/2\/\/\z\Fz
_/ =
o)
S|
R

IAXX-IIT spunodwods jo eyep srdossonoads Y pue eondeue ‘edrsiyd | S[qeL



143

Synthesis of new hexahydro- and octahydropyrido[1,2-¢]pyrimidine...

€791 €01 19°9 6599 - [Auayd

6L91 9¢°01 ¥$9 $9'99 COYNEASTH D 16-88 $'96 ~[AyjowoIonyI—¢ H ‘HD IAXX

0€91 eLLY 86'9 0989 -

$691 ILLT €TL 1£°89 YO°NPTHYD 601-501 L6L [AukprunAd—g H ‘HD AXX

9¢91 1'el $8'9 8509 OHS 0" IDHT- 887—L8T

7891 0921 689 ¥$°09 COSNEEHD 1o 019 TApukd—¢ ‘HD H AIXX

91 YLL L¥'9 ¥8°7S OHS #IDHT- 678 Ama(1Auayd

8891 SL'L 169 81°¢S TOPNEASEHED o 0%8 | -IAmewolonu-z)-7 | *HD H IIXX

6£91 7801 16'9 19'89 -

7691 CORE 96'9 6989 COPNIDSTHE?D LST-961 0'ss TAusydoloqyo—g *HO H XX

LEOT ¥6'6 £9°9 w19 IOHT 691-891

7691 76'6 79'9 1819 COYNASEHSD 0T1-611 08 [Auaydorongy~g ‘HO H IXX

0t91 96'6 w9 £7'¥9 - 1Ausyd

0691 LOO1 re'9 €LY SOPNEASEH D YII-LETT 0TS -[Ayjoworon[fu)—¢ H *HDO XX

491 68 'L 08'LS OFHE TOHT: EIT-LTIT

2691 oL'8 L S8'LS FO'NOH'ED [0 LTg AAx—¢7 H *HDO XIX

3¢91 188 61°L SL'6S O%HS T-IOHT- LIT-$'911

0691 676 61°L 08°6S FOPNSH D 1o 3'ee TA101-7 H ‘HDO IDAX

691 w8 vT'9 S6°LS OFHST 0-1DHT: $'8ET-T'8ET TAe(1Auoyd

7691 S Y €9 S0'8S FOTNEASTHED o T6S | -IAypewoIon{ym~g)—g H *HDO IIAX

£€91 8601 66'9 6889 -

$691 SO'11 96'9 $L'89 SOPNASSH D 81111 9°0$ JAuaydorong—g H *HDO IAX

6V91 16'6 Ly'9 0729 IOHT veTTie

v691 1001 87’9 $TT9 FOPNIDSEHED 1o Loy 1Auaydotoyo—g H ‘HDO AX

0r91 Crpl TL9 $8°L9 -

£691 99°+1 SL'9 16'L9 FONASHED S6E1-8¢1 126 TApuAd—g H d AIX
N H o)

(wo “Igy) punod/ pofed Qo) d'w (%)

AOHUV NI mﬁw\ﬁmﬁaﬂ eInuIO] oﬁﬁozoobu%m\ummm PITX Iy HM el "ON

(u02) T 9yqe],




FRANCISZEK HEROLD et al.

144

"©°8=[ ‘(*H9-D ‘HT ‘W) 19T ‘S’L=[ “(*H\S

|
=D ‘HT D 86'C “(H.9-D ‘HI ‘W) 0TL “(H.S SL=, \
~0 ‘H.-D ‘H.£-D ‘HE ‘W) 0€°L ‘§'L="T; H~go+ - 0L=(; - S L=l OvI=I; 09=f; | “H«—D+ ; HibO+
‘“(H..9-0 ‘H1 ‘P) $€'L ‘(H..§~D ‘H..#D ‘HT (Hg ‘w) (HZ D) HZY | Hzw) | He W) | @y w | Hy w) |
W) 9p'L ‘SL= ‘(H£D 'HI P O9'L|  — YLTET 85’1 £0'¥ €6'¢ 61 ' : X
0 1="L, ‘S L= ‘(H. 7D HI ‘PY S6'9 C'T1="1, | | * |
‘0°8="f; ‘(H..9~D ‘HI PP) 0L ‘(H..S 0'L=1,
=D ‘H.9-D ‘HT ‘W) OT'L (H.$-0 ‘H.¥ ‘ Sl So=[; 0°L=f, 0vI=l; 0°9=f; 0°9=I; | *
-0 ‘HZ ‘W) 0€°L ‘SI=T, ‘0'8=7; ‘(H..£ | (H¥ s@) © (Hy sQ) | (HT Y (HT ‘D) (HZ (Hz ‘w) | Hz ‘P B (M b) | (Hz ‘wy
D ‘HI ‘PP) €¢°L ‘(H.£-D ‘HI ‘W) 9&, 80°¢ $9T €LT oY €6°¢ 61 oLT | 6T X1
08=f; ‘("H:9-D ‘HT W) 09T hmsui |
‘CH«S~D ‘HT D 66'C ‘0'8=%; “(H.9 _
-2 'H.T-D ‘HT ‘P) 0TL ‘H D HED
‘H.£-D ‘H..9-D ‘Ht ‘W) 9¢'L-9T°L ‘0'8=7L, - H-go+ S L=f, _ SL=[ S L=, 0 L=f, 0" L=L, T
‘(He 0 HI D 6€°L ‘0 L= (H.S$D (Hg ‘ur) (HT M (HT ‘D) (HT D) e ‘b (HT ‘D) (HZ D
HI D Sb'L ‘S L=f; “(H..£D ‘HI P} 6§°L 9LTErT or'e 851 0L'1 061 891 V 6T A
“(SHD “HE ') 97T “(H..9-D ‘H..T-D ! &
‘HZ Pd) $8°9 “(H..S~D ‘H..£-D ‘HT Pd) 90°L $'9=T; _ $'9=(, V
“(HSO ‘H£-D ‘He ‘W) 61°L ‘HA~D | Hy 1) | @y 9d) | (HZ ) | (He @) | (HT ‘W) HTD) | (D) | HTY
‘HI ‘W) 7¢°L “(H.9-D ‘H.7-D ‘HT ‘W) mmih €1'¢ ‘ 65T N T 09°1 €1 06'1 891 1S°T HA ,
(H.9-D ‘H..7-D M |
‘Hz ‘W) 989 ‘(H..$~0 ‘H..£-D ‘HT ‘W) #6°9 _ $'9={; $9=[; $'9=(,
‘(H.5-D ‘HE-D ‘Hz W 61°L ‘HFD | HY 9 | My ) | (Hz %) | (HZ ‘w) | (Hz ‘W) (HZ ‘D) (HT ‘D) (HT ‘D
HI ‘W) 2¢°L “(H9-D ‘HT-D ‘HT W) 6¢'L| 1I°€ 65T €V 091 Y0t £6'¢ 16°1 891 6T 1A
(H.90 | | “H€-D !
‘HemD ‘HT ‘W) LO°L069 “(H.SD A:i 0'L=f; HTD \ $9=[,
-0 'HZ ‘W) €T°L-ST'L (H.$-D ‘H.£~D | (HY 9D ; (HY *sq) (HT (H9 ‘ur) \ (HZ D
‘H~O ‘H9-D ‘H.T-D ‘HS ‘W) S¥'L—0¢L, LOE 7 £9°C SHT ﬁ YO'v

81061 (394

e

“(H..9-D ‘H.v~D ‘HT
‘) 769 ‘(He$-D ‘Ho €D ‘HT W) €0'L 0'L=(;
“H.S-D ‘H.£D HT ‘un 61°L »E‘Tu\ Hy @) | HY W (HZ ‘B) (HT D
T HI ‘W) z¢°L (H9-D ‘H.T-D ‘Hr ‘W) @mi 01°¢ 97 69°1 €T Al
! 1
H O HI ‘W) $8°9 ‘(H. 9D H..T-D ii ‘ ;
‘W) 76'9 ‘(Ho S~ ‘Ho.£-D ‘HT ‘W) 61°L Se=[, S L=l 0 L=l S9=[, 0 L=l $'9=f; 7
“(H.5-D ‘H.£-D HT ‘W) TL “H&D | (Hy W) ‘ (Hp ) (HT 1) \ (Hz ‘w) | (HT ‘u) (HT D (HZ D (Hz ‘b) (Hz D) (HZ D
‘HT ‘W) z€'L (H9-D ‘H.Z-O HT ‘W) 6£°L| 61'¢ P 65T €T \ 091 €L1 Y0¥ £6'¢ 76’1 69°1 (454 I M
sSuw onewory | zH 9o | H©0 N WD | HED | HZD | HID | HS8D | HLOD | HOD | HSD | ON |
I |

JAXXAIIL seanearap surptuAd[o—z*1JopuddoipAyexay jo (zH) sueisuoo Suridnoo pue (wojolofyoouanap ‘widd ‘O]) symys [eonusyd YN H; T 2I9EL



145

Synthesis of new hexahydro- and octahydropyrido{!,2-¢|pyrimidine...

"(CHD ‘HE °8) 1€°7 “(OHD
‘HE ‘S) 6L°€ ‘(H..9-D ‘H b~ ‘HZ ‘W) LO°L $9=[,
-86'9 ‘(H4~D ‘HI ‘W) 81°L ‘(H.S - THYD+ SL=1l, 0'L=f¢ L1=1,
=D ‘H.£=D ‘HT ‘W) OI'L “(H..$~D ‘H..€ (Hy ‘w) | (H9 W) | (Hg ‘W) | (HZ ‘b) (HZ ‘D (Hzg ‘w) | (Hz ‘w) | (Hz ‘o) = (HZ ‘w)
=D ‘HZ ‘W) 17°L “(H9-D ‘HI ‘W) LE'L T9E-LY'E | S€¢0TE L6T L1 86°¢ 16°€ 681 LY1 W't | TOAX
"((HDO ‘HE S} 9L°€ “(*Hx 9-D “HxS—D
‘HY ‘) 61°€ ‘(H.S~D ‘H.£~D ‘HT ‘W) 69 0'L=T¢
‘C1="1, ‘L= {(HO D ‘HI ‘PP) 60°L - H-go+ 09=I; SEeI=(, $o=[, $9=[,
‘(He v—D ‘H#—D ‘HZ ‘W) 1¢°L “(H..9~D ‘H..$D (HR ™) | (Hz ‘w) | (Ht ™) | (Hz ‘w) (HZ ‘D (HZ ‘w) | (HZ ‘w) | (Hg ‘w) Hz D
‘HZ ‘W) 61°L ‘S'L=L ‘(H..£~D ‘HI ‘P) LS'L IS¢ €re 98'1 YLl L6€ ’8°¢ 68'1 99°1 6€T IIAX
0'9=I;
"(FHOO ‘HE ‘S) OL°€ “(H..9-D 89+(, Hee—D
‘He.$™0 Het0 ‘Ho 70 H.ED HED | SH=Le - - - S L=l S¢l=f, 1S9=f; | “H«t—O+ | “Hir-D+
‘H9 W) L0°L—88'9 ‘(H.9-D ‘H-T ‘D) [T'L| (H¥ D (Hp ‘) (He v (Hz w) | (HZ ‘w) | (H9 ‘w) = (Hp ‘w)
‘0=, CL=l ‘HSO HI PP €€L] IT°€ 797 €0y (433 161 8L 1-S61 erT | IAX
m.onhm
‘("HDO ‘HE 8) LL'E 8°9=[ 0'L=I¢
‘(H~D ‘”HI ‘W) 00°L “(H..9-D ‘H..+-D ‘H.S - oD+ - HyE-D+ SEI=l, $9=(, 0LI=(,
-D ‘HE ‘W) TI'L—$0°L “(H9-D H.&D ‘Hz | (Hy W) (H9 W) (Hy'w) (Hz 'w) | (Hz ‘w) | (Hz ‘W) | (HZ ‘@) | (Hz ‘w)
W) 621 (H..S~D ‘H.£~0 HT ‘W) THL—¥EL| €0°€ e 9L°1 YOt 76¢ T6'1 69'1 'z AX
"(He§~0 ‘He£~D ‘HT W) 199 ‘8'8=[ (H.€
=D HI 9 01'L “(H.9-D ‘H.$—D ‘HT ‘W) 61°L 8°9=[ 89=(, H—O+ | HubD+
H.4#0 ‘HI ‘W) €€°L v'8=1 ‘H..¥ | (HY Q) | (Hp ‘sQ) - (HT ‘un) - (Hz ‘D (Hz ‘w) | (HZ ‘b (HY w) | (Hy w)
D HL W S¥'L TE=l (H.9-D 'HI 'P) LIS | L€ | 65T ¥9'1 €0y ¥6°€ w61 (N 8T AIX
(He =D ‘HI ‘W) 969 “(H..9-D /
HI W) $0°L “(H.£-O ‘HI ‘W) 11°L ‘(H.9 TL=L, ¥'9=1;
=D ‘H.$=D ‘HZ ‘W) 6I'L ‘(H..$~D ‘H..€| (HY ‘S) (HY 59} | (Hz W) | (HZ ‘@) | (Hz ‘w) (Hz ‘» (Hz ‘w) (Hz ‘D) (Hz ‘w) | (Hg ‘w)
=D ‘HZ ‘W) ¢T'L ‘(H4D ‘HI ‘W) €€°L| €I'°€ LT 9T 591 LLT Y0t €6'¢ ¥6°1 oLt 6T X
(DIPWEHD “HE ) 02T ‘(0:40°HD
‘HE 8) §2°C ‘(H..$~D ‘H.9-D ‘HT ‘W) 069 - - TL=f¢ 9=l | THTO+ | HyO+
‘(H. -0 H£D ‘HZ W) 80°L ‘(H.9-D | (HY ‘s9) | (Hp ‘sq) (Hg “w) (HZ ‘D (Hz w) | (HZ ‘D) | HY W) | (Hp ‘w)
‘HS-D ‘HTZ ‘W) 61°L “(HHD ‘HI ‘W) 2EL| T6T 9T $9'1 Y0t €6'¢ €61 €Ll 08T 1104
"CHD ‘HE ) 62T
‘9 L=l ‘(H..+=D ‘HI D L6'9 ‘9°L="r
‘(H..9-D ‘HI ‘P) 20°L “(H..£-D ‘HI
‘w) 1172 “(H..$-D ‘HI ‘W) ST°L ‘(H..£D - - TL=L, He-D+ | HPOF
‘HI W) LT°L (HS-D HI ‘W) 972 ‘H.S | HY 59 | (Hy SD (Hz “w) Hz (Hz w) | (He ‘w) | (Hy ‘w) | (Hpy ‘w)
=D ‘HI ‘W) Z7°L “(H =D ‘HI ‘W) v¢'L| S6'C 79T 79'1 YOt £6'¢ ¥6°1 L1 1S IX
sguu JnewoIy ZH 90 H 0D HSD THLED HaD | HID H8—D SHL-D ‘H9-D | HSD | ON ﬁ

(Guod) “Z 9Iqe,



146

(0% apriojyooIpAY se pauutopiod 21em AIXX ‘TIXX ‘XIX-TIAX spuedwod {(,[DQD) soseq sepawiofiad 2104 TAXX-AXX ‘MIXX-XX ‘TAX-III spunodwop
euolenbs ‘2 ‘erxe ‘v Gouenb ‘b erdmopnasd d goydin ¢ aopdnmw ‘w 19[3urs peolq ‘sq ‘19qnopopnasd ‘pd yeiqnop ‘p

FRANCISZEK HEROLD et al.

(HO “HE S)LI'T ‘0°8=I¢ W
‘(H..$~D ‘HI M9¢L “(H..9-D ‘H..+~D ‘HT
wngo’L ‘(H..7—0 ‘HI SderL ‘(H9-O HS-D + TL=L, |
‘HI ‘W80°L “(H.S-D ‘HI “‘wpg’L ‘Hy ! HY %) | (Hy 9) | (He ‘w) | (Hg ‘'w) | (HT ‘W) (Hz D (Hg ‘w) | (Hz ‘W) | (Hz ‘w) | (41 ‘w)
-0 ‘HI ‘WerL ‘(H.ED HI WH6TL. 9T€ €9C LT SOl SLT 80F 96'¢ s61 | T 627 |IAXX
CHD ‘HE W1 ‘8v=I; (H..+D HI 7
DLY9 ‘§p=I; (H..$~D ‘H..£-D ‘HT L=l ,
PES ‘T L=l (H9D HI Pl “(HS-D ‘HI | (HY 9d) | (Hy W) | (HT ‘w) | (HZ ‘™) | (HZ ‘W) HT D (Hz ‘w) | (Hg ‘w) | (HZ ‘w) | (HT ‘w)
Wz, (Hy-OHEI WL'L M. ‘HI ‘WLTL| T8E 6T W 91 LT SOY €6'¢ €61 69'1 LTT AXX
S9=91 “(H..$~D ‘H..+-D ‘HZ W06'HH.I9-D | HXE TH-"D+
‘H.2-0 ‘HT ‘P)0’L ‘S’ L=(H.S~D'H.E-OHT) | “H-*D ) | HD + - 0'L=L; $o=[, S O=[, =D+ 0°'9=(,
STLO L= "(H. 7D ‘HI DL ‘0T="1, ‘L'$="C; | (HF ) | (HC PQ)  (Hy SQ) (Hz ‘w) HZ 9 (HZ 9 Hz D) | (HY w) (HZ D
‘(H..9-D ‘HI ‘PP)ZI'8 ‘GHN ‘HI ‘)€011| 8¥'€ Ity e SL1 L8E 8¢ 181 651 9T | AIXX
(*HD ‘HE ‘$)0€'T ‘(*H«9-D ‘HT
SQOT'E (HxS—D ‘He ‘wq)9¢ € (H.9
-0 ‘H.T-D ‘HT ‘PLOL ‘T'8=L; “H.6D
‘H.£-D ‘HT ‘PQTL ‘H.+=D ‘HI Dév'L T«
“(H..9-D ‘HI ‘P9t ‘(H..S~D ‘HI DLYL|H 0D + - 8°9= £9=(, 99=[; -D+ 99=(,
‘8°L="1; ‘(H..£-D ‘HI ‘P)IL’L “(HsON | (HS Q) (H7 ‘wq) (Ht D) HTZ Y (HT V) HZ D) | (Hy ‘w) (HZY
‘HI ‘Sv6'6 ‘(HN ‘HI S)88'11| 6S€ ST¢ SLT 98°¢ 8¢ 081 8S'1 vr7T | IIXX
(°HD ‘HE *$)9¢7 ‘S'T=[, ‘8"L="T¢ ;
‘(H..t-D ‘HI ‘PV969 ‘S T="T, ‘0'8="L;
“(H..9-D ‘HI ‘PPWOL ‘6°L="1; (H9D 6'L=[¢ 0'L=T¢ ¥'9={ L'9=I; 0 L=l¢ L9=(,
‘H.7-D ‘HZ ‘P)S0°L “(H.SD ‘H.£-D ‘H..§~D ‘HE | (Hy sQ) | (Hz 'sq) | (HT sq) | (Hz ‘w) | (HT D) (HTZ D (HT D (Hz ‘b) (Hz ‘D) (HZ »
WITL ‘ST="M, ‘6L=f; ‘(H..£~D ‘HT ‘PPWWEL| 11°€ 69T 8T ¥9'1 L1 Y0y £6°¢ 61 69°1 ST | XX
FHD ‘HE 9)9€°T ‘(H. . 7—D'H..S~D ‘HT ‘W)L6'9
- 889 (H..9-D ‘H..£~D ‘HT ‘W)LO'L € 1=l €L=l; 9 L=, € L=f, 9=, ¥'9=[¢ L'9=1; L9=f,
- 169 '(H.9D ‘H.T-D ‘HT ‘P)S0’L | (HY 's9) | (HY 'sQ) = (HT D (HT ‘D) (HZ D) (He 9 (HZ ‘D (Ht ‘D) (HZ D) (HZY
9 L="I; ‘(H.S~D ‘H.£D HL POTL| 1T°€ €97 SPT 091 €L €0y 6°€ 161 89'1 £6T IXX
S1="[, ‘0'8="f; ‘(H.£D 0'L=T¢ THeE-D+ “Hyb
‘HI ‘P¥69 “(H.S-D ‘HI PV66'9 ‘(H..9 0°s=I; 0'L=l¢ S¢I=f, S9=f¢ | ‘H«t-O+ O+
-D ‘H..7-D ‘HT ‘WsOL (H..#D ‘H9D| (HF D HY D - - - (Hz (Hz ‘W) | (HZ ‘o) | (H9 ‘w) | (Hpw)
‘HZ ‘PPIOT'L “(H..S—D ‘H&OHT ‘W)eeL| €T¢ 65T YO 6°¢ 161 08'1-55°1 €T XX
(PUEHD ‘HE *8) $TT ((MHD
‘HE “S) LZT “(OFHD ‘HE *S) LLE “(H.9 $9=[; 0 L=f;
=D ‘H.b—D ‘H.S—D ‘HE-D ‘HY ‘W) €0°L - HyED+ $9=f, SEI=l, S L=l S'L=[; 0°LT=(,
—66'9 “(H..S-D ‘H..£-D ‘HT ‘W) L0°L | (HY ‘W) | (Hy w) | (HT ™) (Hy ‘un) (HT VD (Hz ‘w) (Hz ‘D) (Hz by | (Hc ‘w)
‘(H.4~D ‘HI ‘W) 01°L ‘(H.9-0 ‘HI W) Lg'L |ELE-LTE | €9°€-0€€ 0g'¢ 88 1-9L1 S0y 6°€ 161 69'1 T XIX
s3un oneWorY TH 90 H 0D Heb=D | HED | HGCD HeI-D *HS-D HL-D HO-D | HSD | ON

('w02) T 91qBL



147

Synthesis of new hexahydro- and octahydropyrido| I.2-c]pyrimidine...

L ; | oog | rer | | 90
‘ _ L T09 1009 I «§D
HO | |
¥81 | HD D WD | HD k w
6'¢l 6'L1 S £ | €0
I
f
l | | |
70Tl 8021 0611 s$zel vozl [ pe 7911 LI €021 A 0911
90T €Iel 0'TET 9°TEr 90T gIer | geet SESTT 90€l 6811 U621
8¢l 6LET ezl 6'8T1 J0'LST sect £ 96IT
| 9L 8CET $9T1 | §'6cl GESTT $'L G911 16Tl
881 6T€1 97l | 98T | L8TI 8L | 79Il SLIL | L8t oL'SST 0911
T'6v1 6081 TOPL | J68ET £6b1 oLSEL T6VI ST | PerI JZOpT 96v1
305 615 91¢ | 8TS 6T LTS | 96y 008 [AtS 90§ I'6¥ g0
TS L'€S L'€S r'es £'€s 626 | TES €S VES | €€S £'€s 0-D
1'8S €8S 85 T8¢ T8¢ EIEES T8¢ €8S v'8S v'8S O
g€ | Tt Tye T 1'vC 1ve | e £1C v ¥ v (AL €D
95T 95T L'st 9T 95T L'sT L'st L'st -0
vy Sy oy | v | Sy 91y 91y 91¥ x1-D
oeel | oet ogel | oorer | 81 '8zl c8cl | s8ul
TYer | T YU | 1L 1Lzl Eﬁ LOEL | L0gl L0g1 801 8'0€T
00€T 001 00e1 | L6T L'6TT v'LT1 ol | 9w | Ll L'LTT ULl
6ST1 8'SI1 6611 | g6t 9zel | SOeT [ LO€r LOET 80T
0651 7681 T6ST | TSEr T'SEl Tsel | vse ¥'8C1 sszl | gse 14
S0t 801 0611 LIET STET TEEL | el X PEEL el PEET
6T 8Ty 6T 6tr | TIS vy STy 542 9Ty 9Ty 9T
T | sue 81z 81c | 81t | 8IC $Ie LT L1z 81 81 8T =)
'8l 781 81 v8i | v81 | w81 | €8l Ssi_ | csl 9'81 981 981 9-D
s soz §'9T $9C sot | o vor [ <9t 99z 99z £t | L9 L9t )
_ £est 6051 01T 6°0ST 60SL | 1OST v 0ST S'6b1 961 gerL | el VISt |
8601 | 1'90I 1'901 1901 6SIT | TOII T0T1 k41 €7 | sUl | ST ST )
0¥o1 [ ¥I9I 7191 7191 L191 | TI9I TI91 L191 8191 8191 | 6191 0791 0791 €D
SeST | L6 LIST LIST | LISt LTSI 8'IST SIS | 971 9IST LIST | LIST LIST -0
| AX | AKX X X | IX X XI A A 1A A Al 1

TAXX-III spunodurod jo eyep [enosads YN D1 '€ QqeL



FRANCISZEK HEROLD et al.

‘prepuels Tewrul se SL “(O%T) opuoyooIpAy se pawtopiad arom ATXX ‘IIIXX “XIX-IIAX spunodwod

{EDAD) soseq se pouioprad a19m JAXX—AXX ‘IIXX-XX TAX-III spunoduros i(wdd ‘p}) sraqumnu pjoq ut udArd are sSuu [{usyd pue ourprunidopuAd o jo swop uoqred osdl oy Jo SYIYS [eDIUAYD Dy
6'S=5, ‘C6T="l ‘PPLT=RL, MIXX 0°€="5L, ‘6 T="1; ‘6 L="[ ‘CV1T=" L, ‘T9v¢="1; IXX V1=, (Dz~0.)

GTG= g “L6T=L, Y ELT=HL, TMAX ‘T TT=M ‘TE=51, ‘8 L=¥[¢ "L'€="°L; ‘L'8=""[; ‘8"S¥T="%; TTAX 6 1=[1 Q=00 TH="1 ‘Th="f ‘91E€="5I; ‘STLI="P[; ‘XX '6'T=""(¢ ‘0'9=*[; ‘8'6T=""I; ‘6 ELT=1,
X6 T= I 0G0  L6T=C, 6 LET=RL, (IIA (=, (g L= 07 TTE oL, (8T TA ST ST L, =L o e =T o L g= ‘90T= 1, R SHT= A, AT (D) [n WUBISHOD Fut[dno)
1o1din se teadde — o “9[qnop se seadde — q “orrenb se readde — e

- - - - - I ost ] -
— — — — — R°/LG T —
o) 10 HD 0yl ‘HO g o) 7
£VC1 - - Rad! Y6l LLT Y1 | -
HD HD *HO OHO | OHD OHD O'HD O°HD
80T | TIT [t oS'SS 09 6'S 9 9'¢s
611 | ozl vpzl | S6Tt | 0811 8011 | gzl | aval
6'CEl 971 gTel 8T1el | pTEl | 6801
LLST LTI LTl 9¥zI LT 6TT1
8671 - LOTT 0'9C1 90¢1 S'6€L vLTL 0921 [ Il
6601 0'991 8'PST SLTL 8871 9471 [R5 8°SST
sest | - - L'0ST £6b1 p*0ST L'0ST psel €01
067 L'y 10V 00F 608 <08 98Y L0S 06 68 908
£€s I'eS 008 L'ly TEs T€s 0€s 9°¢S €TS8 . Ser £€S
0'6S 7’88 ¢S 8¢S T8¢ €8S €8S 9'LS 798 ¥'8¢S
0'sT €vC | 90t 01 01T €T | €T
09T LSt ¥ Lsc | L'ST
L1y vy T SIy LOY ST
I'Tel LOg1 LOET | 80¢l L 9°0¢l SOEl vTel PEel T'gel 1€l v el
0Lzl 79zl L8zl | Lsa 6Tl (454 8021 6121 0’1zl | 8
98zl 1'8C1 POEL | V9L v'LET £LEL S6tl 60¢l 661 f
9°0¢1 £0¢1 L8l | LS 7621 T6cl 1111 £zl L 6111 ‘
£EEr o€l | Logt | 80€l 9°0¢T SOET b'LST 0'6ST '8ST |
0°8€T oLET | 80EL | LOEI £0€T £0€L |44 el S'€Tl
Ty 6Tk st | T 544 STh s | £y R
(444 61T 01e S0z 81T 81C 61T 74
0’61 L1 ] 8LI 6L1 931 981 8l L0T
6'9C S92 9T 79T L9z L9z €9z | SLe
8'6v1 v 6rL v6r1 oSt | S'EST
XAl (&4l 9801 | 9601 |
1291 07291 L191 091
8 1SI Trrer T o 439 gIsl R LTSI -0
IAXX AXX AIXX XX nmxx | IXX ﬁ XX | XIX MIAX | [AX | IAX R

(u0d) € ojqe]



Synthesis of new hexahydro- and octahydropyrido[1,2-c]pyrimidine... 149

Table 4. Binding affinities data for 5-HT,,, 5-HT,4 and {al receptors in compounds 1-5*

R
O
Ny N> N-Ar
o) n_/

R/Ar=H, 2—-pyrimidynyl, 1;
2-F, 2-pyrimidynyl 2;
2—Cl, 2—-pyrimidynyl 3;
2-0OCH;, 2—pyrimidynyl 4;
2—F, 3~trifluoromethyl phenyl 5;

Ki (nM) Selectivity versus 5-HT,

No 5-HT, 5-HT;A o receptor Ki ratio
[’H] 8-OH-DPTA [*H] Ketanserin [*H] Prazosin 5-HT,4 o,

1 45.6 336 1202 7.4 26.4
2 69.2 374 742 54 10.7
3 78.7 607 642 7.7 8.2
4 56.4 871 1597 154 28.3
5 72.2 216.9 2300 3.0 31.8

* see ref. (22), data for compounds signed 1-4 and (23) for compound 5.

1,4—dibromobutane, yielding the monobromobutyl
derivatives Ia—f (22).

The final products in the series of 4—aryl-he-
xahydropyrido[1,2—c]pyrimidine III-XXIV deriva-
tives were obtained by the condensation of the
appropriate 1-aryl— or 1-heteroarylpiperazine with
the above described monobromobutyl derivatives
Ha—f.

All new compounds III-XXTV were identified and
proven by the IR and elemental analysis C, H,
N (Table 1), 'H (Table 2) and *C NMR (Table 3).

The 'H-NMR spectra of the compounds non-
substituted in ortho position of the aromatic ring in
4-aryl-hexahydropyrido[1,2—c]pyrimidine are ty-
pical; the shape of proton signals of piperidine ring
points to fast dynamic processes of the type: chair
<> chair. Similar results were obtained for the
piperazine ring. Substitution in the ortho position
(the aromatic ring in 4-aryl-hexahydropyrido
[1.2—c]pyrimidine) hinders inversion of the ring
and, as a result, distinct signals of equatorial and
axial protons can be observed. For the protons of
piperidine ring some multiplets with geminal and
vicinal coupling constants were noted. The
*C-NMR spectra are typical. After substitution of
the aromatic ring by fluorine, the C~F couplings
were observed. ‘

In our further study on the synthesis of new ligands
with potentially higher affinity and selectivity to
5-HT,, receptors, the investigations have been
restrained to the derivatives of 4-aryl-hexahyd-
ropyrido[I,2—c]pyrimidine. Formerly, 21 com-
pounds representing a series of 4—aryl-hexahydro—
and 4-aryl-octahydropyrido[1,2—c]pyrimidine de-
rivatives were examined and it was shown that the
4-aryl-hexahydropyrido[1,2—c]pyrimidine deriva-

tives were definitely more selective to 5-HT,4
receptors regarding to receptors 5-HT,, and o, as
compared with the derivatives of 4-aryl-octahyd-
ropyrido[1,2—c]pyrimidine (22, 23). Within tested
group of compounds, 5 display high selectivity to
5-HT,, receptors regarding to receptors 5-HT,,
and o, (see Table 4).

Moreover, we have noted that the increase of

affinity for the receptor 5-HT,, and also higher
selectivity of the studied ligands are closely related
to the presence of substituents F, OCH;, CI and
H located in the ortho-position in the rest of
4-aryl-hexahydropyrido[1,2—c}pyrimidine (22,
23). It was also observed that the presence of
2—pyrimidynyl(compounds signed 1-4) and 3—trif-
luoromethylphenyl(compound 5) radicals bonded
to piperazine in the pharmacophoric part has in
influence on affinity and seléctivity of investigated
compounds.
From among the derivatives III-XXVI obtained,
seven new compounds (XII, XIV, XIX, XX,
XXIV-XXVI) were selected for the study of their
affinity to 5-HT,, 5-HT,s and o, adrenergic
receptors, using radioligand binding assay. The
investigations will be carried out in the Institute of
Pharmacology of the Polish Academy of Sciences
in Cracow and the results will be published elsew-
here.
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