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Continuing the search for new analgesics among derivatives of azahetarylcaboxylic acids by the reaction of ethyl
2-hydroxy-9-methyl-4-oxo-4H-pyrido[1,2-aJpyrimidine-3-carboxylate and benzylamines in boiling ethanol the cor-
responding group of N-(benzyl)-2-hydroxy-9-methyl-4-oxo-4H-pyrido[1,2-a]pyrimidine-3-carboxamides has been
synthesized. The structure of the compounds obtained has been confirmed by the data of elemental analysis
and NMR "H spectroscopy. It is noted that the signals of aromatic protons of pyrido-pyrimidine nuclei are shifted
downfield and generally form a typical AMX spin system. At the same time, the signals of aromatic protons of
benzilamide fragments on the contrary are shifted upfield in all cases and focused on very narrow segments of the
spectra, thereby undergoing strong distortion. According to the results of the primary pharmacological screening
it has been found that using the standard model of “acetic acid writhings” all N-(benzyl)-2-hydroxy-9-methyl-4-
oxo-4H-pyrido[1, 2-aJpyrimidine-3-carboxamides without exception have analgesic properties to a greater or lesser
degree. Practically the same regularities of the benzylamide fragment structure —biological effect relationship as in
the case of 4-hydroxyquinolin-2-ones analogues have been found. Based on it the conclusion about bioisosterism
of 4-hydroxyquinolin-2-one and 2-hydroxy-9-methyl-4-oxo-4H-pyrido[1, 2-aJpyrimidine nuclei has been made.

CUHTE3 TA AHAJITETUYHI BJIACTUBOCTI N-(BEH3UIT)-2-IOPOKCU-9-METNI1-4-OKCO-4H-MIPUOO[1,2-a]
MPUMIONH-3-KAPBOKCAMIAIB

I.B.Ykpaineub, T.B.Anekceeea, 0.0.[JasudeHko, B.B.IpiHeHKO

Knrovoei crnoea: amidysaHHs; 2emepoyuKiyHi noxioHi mpukapboHinmemaHy; 2-2idpokcu-4-okco-4H-nipudo
[1,2-aJnipumiduH-3-kapbokcamiou; cuHmes; bioisocmepuyHi MepeMileHHs;, aHarneemuy4Ha akmueHicmam
[podoexyrodu nowyK HoBUX aHarzemukie ceped noXiOHUX azacemapurikapbOHOBUX KUCIIOM, peakuiero emurt 2-2i0poKcu-
9-memur-4-okco-4H-nipudo[1, 2-aJnipumioun-3-kapbokcunamy 3 6eH3unamiHamu y KUriassHoMy emaHosii Mu 30itcHUnu
cuHmMe3 epyrnu 8idnoesioHux N-(6eH3urn)-2-2idpokcu-9-memuri-4-okco-4H-nipudof[1, 2-ajnipumiduH-3-kapbokcamidie. ns rio-
meepOxeHHs1 6y0o8uU 00epXKaHUX Pe4Yo8UH 8UKOpUCMaHI erleMeHmHUll aHarnia ma criekmpockornis 'H SIMP. [NomiveHo,
W0 cueHanu apoMamuy4HUX MPOMOHI8 nipudo-nipumMiouHo8o20 sidpa 3CyHymi'y criabke rore i 8 YoMy ymeoproomb
muriogy AMX criiHogy cucmemy. B moli xe yac cueHasiu apoMamuyHUX rpoImoHie beH3unamiOHUX gopacMeHmie Ha-
8raKu 8 ycix aunadkax 3milieHi y 8i0HOCHO curibHe rosie ma 3o0cepedxeHi Ha Oyxe 8y3bKUX 8idpi3kax criekmpis, 3a pa-
XYHOK 4020 niddarombcst 00CUMmb CUbHOMY CIIOMBOPEHHI0. 3a pe3yrbmamamu rnepeuHHO20 (hapMaKosIo2idHO20 CKpU-
HiH2y 8CIMaHoBIIeHO, W0 Ha cmaHAapmHIti MOOErTi OUMOBOKUCIIUX «KOpYie» &ci 6e3 sukiitodeHHs1 N-(6eH3ur)-2-2i0poKcu-
9-memun-4-okco-4H-nipudo[1, 2-ajnipumiduH-3-kapbokcamiou 8 miti Yu iHWIt Mipi BUSIENSIOMb aHarleemuYHi eracmueocmi.
lMpu ubomy 3HalOeHi MpakmMu4YHO mi X 3aKkoHoMipHocmi erinugy 6ydosu beH3unamioHozo chpazmeHma Ha bionoaiyHull
eghbekm, wo U y sunadky 4-2i0pOKCUXIHOMIH-2-0HO8UX aHariozie. Ha nidcmasi Ub020 3p0bsieHO 8UCHOBOK Wiodo bio-
i3ocmepHocmi 4-2i0pOKCUXIHOMIH-2-0HO8020 ma 2-2id0poKcu-9-memur-4-okco-4H-nipudof1, 2-ajnipumiouHogozo sidep.

CUHTE3 U AHAJTIbFETUYECKNE CBOUCTBA N-(BEH3MUJ)-2-r'MAPOKCH-9-METUJI-4-OKCO-4H-NMUPULO
[1,2-a]lTAPUMULONH-3-KAPEOKCAMUL4OB

WN.B.YkpauHeu, T.B.Anekceeesa, A.A.[JasudeHko, B.B. puHeHKO

Knroueenie cnoea: amuduposaHue; eemepoyukiudyeckue npou3eodHbie mpukapboHunmemaHa; 2-2uGpoKcu-
4-okco-4H-nupudo[1,2-aJnupumuduH-3-kapbokcamudbi; cuHme3; buouzocmepuyeckue nepemMew,eHusl; aHallb-
eemuyecKkasi akmueHOCMb

[Mpodomkasi MoUCK HOBbIX aHaslb2emuKo8 cpedu rPoU3BO0HbIX azazemapurikapboHO8bIX KUCIom, peakyueld amurs
2-2udpokcu-9-memuri-4-okco-4H-rupudo[1, 2-ajnupumuduH-3-kapbokcunama ¢ beH3unamuHaMu 8 KUrsauwem smaHorsie
MbI ocyujecmeunu cuHme3 2pyrrsi coomeemcmayroujux N-(6eH3un)-2-2udpokcu-9-memur-4-okco-4H-nupudof1,2-aj
nupumMuduH-3-kapbokcamudos. L1t nrodmeepx0eHus CMPOEHUST MOSTyHYeHHbIX 8eULeCM8 UCIOMb308aHb! SlIEMEHMHbIU
aHasnu3s u criekmpockonusi 'H SIMP, OmmedeHo, 4mo cuzHarlbl apoMamu4eCcKUX fpomoHos rMupudo-nupumMuduHoO8020
s0pa cOsuHymbI 8 criaboe rnorie u 8 uesiom obpadyrom muru4Hyro AMX criuHosyro cucmemy. B mo e epemsi cugHarbl
apoMamu4ecKux npomoHo8 beH3uUnamMudHbIX ghpacMeHmMo8 Haobopom 80 8CeX CrTy4asix CMeUeHb! 8 OIMHOCUMESTbHO
CUIbHOE r1os1e U COCPEOOMOYEHbI Ha O4EHb Y3KUX OMpe3Kax CrIeKmpos, 3a cHem Ye20 npemepriesaom CurlbHoe UCKa-
JKeHue. o pe3ynbmamam rnepeuyHo20 hapMaKoIo2Uu4eCKo20 CKPUHUHaa YCIMaHoBIeHo, Ymo Ha cmaHOapmHoU Mo-
deru yKCyCHOKUCTIbIX «Kopdel» ece 6e3 uckrrodeHusi N-(6eH3ur)-2-audpokcu-9-memur-4-okco-4H-nupudol1, 2-ajnupu-
MUQuH-3-Kkapbokcamudb! 8 mou urnu uHou cmeneHu obnadarom aHarbeemudeckuMu ceoticmeamu. [pu a3mom obHapy-
JKEHbI MPaKMUYeCcKU me e 3aKOHOMEPHOCMU &1USIHUS cmpoeHuUsi 6eH3unamudHo20 ghpaeMeHma Ha buonoaudeckuli
aghgbekm, Umo u 8 criydae 4-2udGPOKCUXUHOIIUH-2-OHO8bIX aHai0208. Ha amom ocHosaHuUu cOeniaH 81800 O bUOU30-
cmepHocmMu 4-2udpPOKCUXUHOMUH-2-0HOB020 U 2-2UQpOoKcU-9-memur-4-okco-4H-nupudo[1, 2-ajnupumuduHogoezo sdep.
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Among the world population it is almost impos-
sible to find someone who would be unfamiliar with
frightening and something paradoxical sensation of
pain. On the one hand, the pain in its nature has a
specific and necessary role for the survival - it in-
stantly signals the occurrence of external or internal
factors that can cause harm to the body. However,
on the other hand, pain is able to exhaust the re-
sources of the body very quickly and lead to serious
disorders of its vital functions. This explains why the
mankind is searching for means of dealing with pain
throughout the history of its existence, and the de-
sire to create an “ideal analgesic”, which would meet
all modern requirements for efficacy and safety, have
not lost their relevance today [1-6].

The interesting objects of study in this respect are
the numerous N-(benzyl)-4-hydroxy-2-oxo-1,2-dihyd-
roquinoline-3-carboxamides of the general formula
(1) and their heterocyclic analogues studied earlier.
Among them promising lead compounds far exceed-
ing the analgesic effect of narcotic analgesics official-
ly recognized and with a much lower toxicity have
been identified [7-10].
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R

Continuing research in this area we considered
replacement of the 4-hydroxyquinoline-2-ones base
with 2-hydroxy-4-oxopyrido[1,2-a]pyrimidine nucle-
us that is similar by its structure as one of the pos-
sible ways to optimize analgesics of formula (1). The
theoretical precondition for such modification was
the methodology of bioisosteric replacements wide-
ly and effectively used by modern medical chemistry,
involving the replacement of one group in the mo-
lecule close to it by the properties [11, 12]. It should
be remembered that the bioisosteric groups are groups
that are the same not only in size or volume, but have
similar physical and chemical properties, and there-
fore, reveal a similar pharmacological effect [13-15].

In other words, the structural similarity of 4-hydroxy-
quinoline-2-ones and 2-hydroxy-4-oxopyrido[1,2-a]
pyrimidine heterocycles itself does not guarantee their
bioisosterism. Only the experimental study will show
whether the compounds synthesized can exhibit the
real analgesic effect.

The synthesis of the objects of research was car-
ried out by the reaction of ethyl 2-hydroxy-9-methyl-
4-oxo0-4H-pyrido[1,2-a]pyrimidine-3-carboxylate (2)
and benzylamines in boiling ethanol. As known, py-
rido[1,2-a]pyrimidine esters of type (2) not only form
rather stable salts with the primary amines, but also
lose much in the reactivity [16]. Therefore, for suc-
cessful amidation it is necessary to introduce at least
a double excess of amine in the synthesis and signifi-
cantly increase duration of the reaction.

[tis interesting to note that in contrast to the ini-
tial ester (2) N-(benzyl)-4-hydroxy-2-oxo-1,2-dihyd-
roquinoline-3-carboxamides (3a-n) obtained do not
form stable salts with the excess of the correspond-
ing amine in the reaction mixture (apparently due to
decrease of the 2-OH-group acidity [16]), and no ad-
ditional procedures are required for their isolation.

All N-(benzyl)-4-hydroxy-2-oxo-1,2-dihydroqui-
noline-3-carboxamides (3a-n) synthesized are colour-
less crystals with a sharp melting points (Table 1),
moderately soluble in DMF and DMSO at room tem-
perature, and practically insoluble in water. To con-
firm their structure the data of the elemental analy-
sis and 'H NMR spectroscopy were used (Table 2).

As a characteristic feature of the 'H NMR spectra
of N-(benzyl)-4-hydroxy-2-oxo-1,2-dihydroquinoline-
3-carboxamides (3a-n) it should be noted a great shift
downfield the doublet signals of aromatic protons in
position 6 of the pyrido-pyrimidine ring; it is caused
by the proximity with a cyclic nitrogen atom. Their
nearest neighbours - H-7 and H-8 - also resonate in
the strongly (about 0.7 ppm) distinct areas, generally
forming a typical AMX spin system (see Fig.). At the
same time, the signals of aromatic protons of ben-
zylamide fragments are shifted in a relatively strong
field in all cases and focused on very narrow segments
of the spectra, thereby undergoing strong distortion
(see, for example, almost a singlet signal of the pro-
tons of H-5 ‘and H-6’ piperonylamide 3K).
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Table 1
Characteristics of benzylamides 3a-n
Empirical C WW o Yield,

Compound formula - alcu Ia-lte , % _ Mp, °C %
3a C, H,.N.0, a4 e 122 161-163 89
3b CH.FNO, T Pt 12761 190102 %
3c C,,H,,CIN,O, ggi ﬁ % 187-189 86
3d C,,H,,CIN,O, gg% % % 196-198 92
3 CoHiN,O, o33 22 1220 176-178 86
3f C,gH N0, 66.95 % % 133-135 90
39 CigHiN;0; % g:—% % 162-164 91
3h C,.H, N.O, 63.80 3z 122 200-202 83
3i CoH NSO, o8 202 T 171-173 87
3) CioHigN;O5 % g:—fg % 168-170 88
3k C,.H,.N.O, s 2 o 195-197 91
3l C,H, N0, % g:—gg % 141-144 81
3m* CoHN,O, T 227 122 144-146 84
3n** C,gH N0, % % % 144-146 82

*[a]?%, = + 23.2; ¢ = 5; DME.
**[a]®, = -23.2; ¢ =5; DMF.

All biological experiments were carried out in full
accordance with the European Convention on the Pro-
tection of Vertebrate Animals Used for Experimen-
tal and Other Scientific Purposes and the Ukrainian
Law No. 3447-1V “On protection of animals from se-
vere treatment” (2006).

The analgesic activity of the compounds synthe-
sized was studied on nonlinear white mice weighing

18-23 g (10 animals per each substance tested) using
the standard model of “acetic acid writhings” [17].
The nociceptive effect was reproduced by intraperi-
toneal injection of 0.6% acetic acid solution in the
amount of 0.1 ml per 10 g of the body weight 1 hour
after administration of the test sample. The animals
were observed for 20 min, counting the number of
“writhings”. The analgesic effect was assessed by the

H-6 H-8 H-7 H-2' H-5'.6'
%0 8 g0 75 70 "opm

Fig. The fragment of '"H NMR spectra (signals of aromatic protons) of amide 3k.

11
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Table 2

'H NMR Spectra of benzylamides 3a-n

Compound Chemical shifts, 6, ppm (J, Hz)

3a 15.89 (1H, s, 2-OH); 9.97 (1H, t, J= 5.9, NH); 8.82 (1H, d, J= 7.0, H-6); 7.97 (1H, d, J = 7.0, H-8); 7.39-7.33 (5H,
m, Ph); 7.28 (1H, t, J = 7.0, H-7); 4.60 (2H, d, J = 5.8, CONHCH,); 2.43 (3H, 5, 9-Me)
15.84 (1H, s, 2-OH); 9.96 (1H, t, J = 5.8, NH); 8.80 (1H, d, /= 7.0, H-6); 7.96 (1H, d, J = 7.0, H-8); 7.40 (2H, dd, J

3b =7.7and 5.4, H-3)5;7.27 (1H,t,J=7.1,H-7); 7.16 (2H, t, = 8.9, H-2,6"); 4.57 (2H, d, J = 5.8, CONHCH,); 2.41
(3H, s, 9-Me)

3c 15.68 (1H, s, 2-OH); 10.03 (1H, t, J= 6.0, NH); 8.83 (1H,d, J= 7.1, H-6); 7.97 (1H, d, J = 6,9, H-8); 7.51-7.24
(5H, m, H-7 + H-34,5'6"); 4.66 (2H, d, J = 6.2, CONHCH,); 2.42 (3H, 5, 9-Me)

3d 15.82 (1H, s, 2-OH); 9.99 (1H, t, /= 6.0, NH); 8.81 (1H, d, /= 7.0, H-6); 7.97 (1H, d, J = 6.9, H-8); 7.41-7.37 (4H,
m, H-2,3'56"); 7.28 (1H, t, J = 7.0, H-7); 4.58 (2H, d, J = 6.0, CONHCH,); 2.42 (3H, s, 9-Me)

30 15.82 (1H, s, 2-OH); 9.85 (1H, t, J = 5.8, NH); 8.77 (1H, d, J = 6,9, H-6); 7.93 (1H, d, J = 6.9, H-8); 7.29-7.10 (5H,
m, H-7 + H-3/4,5'6"); 4.57 (2H, d, J = 5.8, CONHCH,); 2.40 (3H, s, 9-Me); 2.31 (3H, s, 2'-Me)

3f 15.91 (1H, s, 2-OH); 9.94 (1H, t, J=6.1,NH); 8.80 (1H, d, J= 7.1, H-6); 7.95 (1H, d, J = 7.1, H-8); 7.32-7.04 (5H,
m, H-7 + H-24'5/6"); 4.55 (2H, d, J = 6.1, CONHCH,); 2.41 (3H, s, 9-Me); 2.28 (3H, s, 3'-Me)
15,88 (1H, s, 2-OH); 9,87 (1H, t, J = 5,8, NH); 8,76 (1H, d, J= 7,1, H-6); 7,93 (1H,d, J= 7,1, H-8); 7,25 (1H, t, J =

39 6,9,H-7); 7,20 (2H, d, J=8,0,H-2,6"); 7,13 (2H, d, J = 8,0, H-7 + H-3/5'); 4,52 (2H, d, /= 5,9, CONHCH,); 2,39
(3H, s, 9-Me); 2,25 (3H, s, 4'-Me)
15.93 (1H, s, 2-OH); 9.95 (1H, t, J = 6.0, NH); 8.81 (1H,d, J= 7.1, H-6); 7.95 (1H, d, J = 7.1, H-8); 7.33-7.21 (3H,

3h m, H-7 + H-3)5'); 7.03 (1H, d, J = 8.0, H-6"); 6.91 (1H, t, J = 7.6, H-4'); 4.54 (2H, d, = 6.0, CONHCH,); 3.83 (3H,
s, OMe); 2.41 (3H, s, 9-Me)

3 15,94 (1H, s, 2-OH); 9,87 (1H, t,J= 5,8, NH); 8,78 (1H, d, J= 7,1, H-6); 7,95 (1H, d, J = 7,0, H-8); 7,32-7,20 (3H, m,

H-7 +H-3)5;6,89 (2H, d, J= 8,7, H-2/6'); 4,50 (2H, d, J = 5,8, CONHCH,); 3,71 (3H, 5, OMe); 2,41 (3H, s, 9-Me)

(3H, s, OMe); 2.42 (3H, s, 9-Me)

15.96 (1H, s, 2-OH); 9.89 (1H, t, J= 6.0, NH); 8.80 (1H, d, /= 7,0, H-6); 7.95 (1H, d, J= 7.0, H-8); 7.27 (1H, t, J =
3j 6.9, H-7); 6.99 (1H, s, H-2); 6.92-6.87 (2H, m, H-576"); 4.50 (2H, d, J = 6.0, CONHCH,); 3.73 (3H, 5, OMe); 3.71

15.90 (1H, s, 2-OH); 9.89 (1H, t, J= 6.0, NH); 8.80 (1H, d, J = 7.1, H-6); 7.95 (1H, d, /= 7.0, H-8); 7.27 (1H, t, J

m, H-7 + Ph); 5,17 (1H, q, J=7.3, CONHC_),24

3k =7.0,H-7); 6.93 (1H, s, H-2'); 6.88-6.82 (2H, m, H-5'6"); 5.98 (2H, 5, O-CH,-0); 4.48 (2H, d, J = 6.0, CONHCH,);
2.40 (3H, s, 9-Me)

30 15.73 (1H, s, 2-OH); 9.98 (1H, d, J=7.3,NH); 8.82 (1H, d, J = 7.1, H-6); 7.96 (1H, d, J = 7.0, H-8); 7.44-7.28 (6H,
m, H-7 + Ph); 5.17 (1H, q, J = 7.3, CONHCH); 2.41 (3H, s, 9-Me); 1.53 (3H, d, J = 7.3, CH-Me)

3m 15.73 (1H, s, 2-OH); 9.98 (1H, d, J=7.3,NH); 8.82 (1H, d, J = 7.1, H-6); 7.96 (1H, d, J = 7.0, H-8); 7.44-7.28 (6H,
m, H-7 + Ph); 5.17 (1H, g, J = 7.3, CONHCH); 2.41 (3H, 5, 9-Me); 1.53 (3H, d, J = 7.3, CH-Me)

3n 15.73 (1H, s, 2-OH); 9.98 (1H, d, J=7.3,NH); 8.82 (1H, d, J = 7.1, H-6); 7.96 (1H, d, J = 7.0, H-8); 7.44-7.28 (6H,

(

3H, s, 9-Me); 1.53 (3H, d, J = 7.3, CH-Me)

ability of compounds to reduce the number of “writhings”
in the groups under study compared to the control
and expressed in percentage (Table 3). Testing was
carried out in comparison with such known non-nar-
cotic analgesics as Piroxicam (Jenapharm, Germany),
Diclofenac (KRK, Slovenia) and Nabumetone (Smith-
Kline Beecham, Germany). All substances under study
were administered orally in the screening dose of
20 mg/kg as a thin aqueous suspension stabilized with
Tween-80. Medicines were used similarly or as aqueous
solutions in the doses corresponding to their ED,, for
this experimental model [18]. The animals of the cont-
rol group received an equivalent amount of water and
Tween-80. The results of all biological tests were statis-
tically processed using the Student’s t-test [19].

The analysis of the experimental data presented
in Table 3 shows that the replacement of 4-hydroxy-
quinoline-2-one nucleus on the 2-hydroxy-4-oxopy-

12

rido[1,2-a]pyrimidine one was really bioisosteric since
all compounds, without exception, revealed a more
or less pronounced analgesic effect.

A comparative analysis with the parameters of the
corresponding benzylamides of 1H- and 1-allylsub-
stituted 4-hydroxy-6,7-dimethoxy-2-oxo-1,2-dihyd-
roquinoline-3-carboxylic acids studied under simi-
lar conditions shows approximately the same struc-
tural and biological regularities - the similar effect
of the nature and location of substituents in the aro-
matic ring of the benzylamide moiety of the molecu-
le can be traced in most of the examples (Table 3).
Methylation of the methylene bridge separating phe-
nyl and amide nitrogen - amides 31-n - regardless of
the peculiarities of the spatial structure of the chiral
fragment formed leads to the almost complete loss of
analgesic properties, and therefore, it is undesirable.
Of all groups of the compounds tested N-(benzyl)-
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Table 3
The analgesic properties of benzylamides 3a-n
Analgesic activity
Compound — -
Average number of “acetic acid writhing” %*
3a 39.7+1.3 52.3 (66.6 & 30.9)
3b 56.9+2.2 31.5(44.5&15.6)
3¢ 55.9+1.1 32.7 (455 & 14.4)
3d 40.6x£1.4 51.2(54.0 & 56.9)
3e 73.3%£1.8 11.8
3f 68.8+£1.6 17.1
39 69.5+£2.5 16.4 (12.4 &24.3)
3h 60.9+1.2 26.7 (37.7 & 10.8)
3i 61.9+1.4 25.6 (36.5 & 26.3)
3j 47.8+£1.0 42.4(53.6 &39.4)
3k 59.0+1.7 29.1 (53.4&15.4)
3l 68.1+1.3 18.2 (40.7 &9.50)
3m 69.1+£1.5 16.9
3n 68.6+1.1 17.5
Piroxicam (92 mg/kg) 41.6+1.8 50.0
Diclofenac (5 mg/kg) 40.14+2.3 51.6
Nabumetone (50 mg/kg) 41.0+3.3 50.6
Control 83.2+1.3 -

* In parentheses there are the indices of the analgesic activity of the corresponding benzylamides of 1H- and
1-allylsubstituted 4-hydroxy-6,7-dimethoxy-2-oxo-1,2-dihydroquinoline-3-carboxylic acids studied under similar conditions [20 & 9].

4-hydroxy-2-oxo-1,2-dihydroquinoline-3-carboxamide
(3a) and its 4-chloro-substituted analogue (3d) ex-
hibiting the analgesic activity at the level of Piroxi-
cam and Nabumetone but in much lower dose are of
the most interest.

Experimental Part

The 'H NMR spectra were recorded on a Varian
Mercury-400 spectrometer (400 MHz) in DMSO-d,
solution, the internal standard was TMS. Elemental
analysis was carried out on a EuroVector EA-3000
microanalyzer. Melting points were determined in
capillaries on a SMP10 Stuart digital melting point
analyzer. The values of specific rotation of the opti-
cally active amides 3m,n were determined on a Po-
lamat A polarimeter. These syntheses use commer-
cially S(-)- and R(+)-1-phenyl- and 1-(4-methoxyphe-
nyl)ethylamines from Fluka with the optical purity
of atleast 99.5 and 99.0%, respectively. The starting
ethyl 2-hydroxy-9-methyl-4-oxo-4H-pyrido[1,2-a]py-
rimidine-3-carboxylate (2) was synthesized accord-
ing to the literature procedure [21].
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