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The work is devoted to the diastereoselective synthesis of 6-aryl-4-methyl-2,8,10-
triphenyl-2,3,7-triazaspiro[4,5]deca-3,7-dien-1-ones and 2,4-dimethyl-7,9,11-triaryl-2,4,8-
triazaspiro[5,5]undec-8-en-1,3,5-triones by reaction of 1-phenyl-3-methylpyrazolin-5-one
and 1,3-dimethylbarbituric acid with chalcones and aromatic aldehydes in the presence of
ammonium acetate. The stereochemistry of the compounds obtained has been determined

using NOE experiment.

PaGora mocBslleHa IuacTepeoCeleKTUBHOMY cuHTesy 6-apmi-4-merui-2,8,10-rpudenn-
2,3, 7-rpuasacnupo[4,5]rexa-3,7-quen-1-ouvos u 2,4-gumernn-7,9,11-rpuapuin-2,4,8-Tpuasac-
nupo[5,5]yunex-8-eu-1,3,5-rpruonoB B peaknuax rereponukindeckux CH-gmemor — 1-
deHnN-3-MeTUATUPA30IUH-b-0Ha U 1,3-TUMeTUN6apOUTYPOBOI KUCIOTH ¢ XaJKOHAMU U apo-
MaTUYeCKUMHU aJbJerujaMu B TPUCYTCTBUU alretrata aMMoHuUdA. CTepeoXUMUS IeJeBhIX
IPOAYKTOB ompenenena ¢ nmomolnbio NOE-skcmepumenTa.

It is known that pyridine, barbituric acid
and pyrazolin-5-one derivatives exhibit a
high pharmacological potential. This pro-
vides a continuous attention of researchers
to heterocyclic ensembles integrating these
fragments. Thus, spirocompounds based on
barbituric acid show a high hypnotic and
sedative activity [1]. Earlier we investi-
gated spiropyrolines obtained from 5,6-
diamino-1,3-dimethyluracil and o,B-unsatu-
rated ketones [2]. The purpose of the pre-
sent work was synthesis and investigation
of spirotetrahydropyridines based on such
typical heterocyclic CH-acids as 1,3-di-
methylbarbituric acid and 1-phenyl-3-
methylpyrazolin-5-one.
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The synthesis of spirotetrahydropyridi-
nes from 3-phenylisoxazolin- and 1,3-
diphenylpyrazolin-5-ones, chalcones, and
benzaldehyde in the presence of NH,OAc
was described before [3]. However, spirans
were not obtained from substituted benzal-
dehydes. Authors [3] explained this fact by
steric and electronic effects.

In order to decrease steric hindrances in
the molecule of 1,3-diphenylpyrazolin-5-
one, we have replaced phenyl radical in the
position 3 of pyrazolone ring by methyl
radical and reproduced the conditions of the
spiran synthesis [3]. The intermediate (-ad-
duct 3 was obtained by the well known
method [3] and consequently brought in re-
action with aldehydes 4 (scheme 1). As a
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result of the interaction,

o}
Ph
Me //‘ Me Ph o
| EtOH / NHsOAc
+ —_— + Ar ——
N\ A EtoNa “N Ny EtOH
I O o pn ' o
Ph Ph
1 2 3 4

5:a Ar=Ph, b Ar=4-MeOCgHg,
¢ Ar=4-NO,CgHy, d Ar=4-FCgH,,
e Ar=4-CICgH,, f Ar=4-BrC¢H,

NH;OAc H H
1+2+4a EtOH N J J\ N
N \\O O/ N

Ph Ph
6
Scheme 1
A‘H O Ay O O‘ Ary I
me_ || - Me \ \ Me,
N N Ar, 4 N Arp
)\ * J\ A NHOAS | A A S
o ’T‘ o O/ Arp O/ N %O 4 O/ I‘\l \oAr
Me Me
7 A

€  9a-p

2, 8a—d: a Ar;= Ar,=Ph; b Ar;= Ph, Ar,= 4-CI-C¢H,; ¢ Ar;=Ar,= 4-MeO-CgHy;

d AF1= 4—Me—CeH4, Ar2= 4'MeO—CeH4.

9a-e:Ar,= Ary= Ph; Ar: a =Ph, b = 4-MeO-CgHy, ¢ = 4-NO>—CgHy, d = 4—-F-CgHg;
e= 4—BI‘—CQH4; 9f—k: Arq=Ph; Ar2=4—C|—CeH4; Ar f= Ph, g= 2—MeO—CeH4,

h= 4—MeO—CeH4, i= 4—N02—CBH4, j = 4—F—CBH4, k = 4—BF—CH4.

9|, m: Arq = Arp = 4—MeO—CeH4; Ar: I4—MeO—CeH4, m= 4—BI‘—CGH4,

9In—p: Arq = 4—-Me—CgHy; Arp = 4—-MeO—-CgHgy; Ar: n = 4-NO,—CgHy, 0 = 4—CI-CgHy,
p = 4-Br—CgHjy.

Scheme 2.

2,8,7-triazas-

1,3,5-triones 9a-9m which typically did not

piro[4,5]deca-3,7-dien-1-ones 5a-5f were iso-
lated at rather high yields (Table 1).

The attempt of one-pot synthesis of spi-
rans 5 was unsuccessful and led to the for-
mation of bis-adducts 6a. Their physico-
chemical and spectral characteristics are iden-
tical with the literature data [5] (Tables 1, 2).

To expand the library of spirotetrahy-
dropyridines, we have obtained new com-
pounds belonging to this series. 1,3-Di-
methylbarbituric acid (7) was used as a CH-
acid. The intermediate (-adducts 8a-d were
synthesized starting from chalcones 2a-d
and acid 7 in methanol in the presence of
Et;N following the literature procedures
[6, 7]. A short-term refluxing (15-30 min)
of intermediates 8 and aldehydes 4 with an
excess of NH,OAcC in ethanol led to the for-
mation of 2,4,8-triazaspiro[5,5]undec-8-en-
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require any additional purification (Scheme 2).

The presence of acceptor substitutes both
in the chalcone and in the aldehyde compo-
nent molecules results in an increased yield
of products 9. Using of 2-methoxybenzalde-
hyde decreases the yield (compound 9g) be-
cause of steric effects. In the case of 2-ni-
trobenzaldehyde, the spirans 9 were not iso-
lated at all.

It turned out that compounds 9 can be
obtained in a one-pot procedure also by a
short-term refluxing acid 7 with equimolar
quantity of chalcones 2 and aromatic alde-
hydes 4 in the similar experimental condi-
tions. The reaction duration remains essen-
tially unchanged in this case.

Structures of the obtained compounds
5a-5f and 9a-9p were confirmed by spectral
methods. So, the 'TH NMR spectra thereof

Functional materials, 12, 3, 2005



N.N.Kolos et al. | Diastereoselective synthesis ...

Table 1.Physical properties and analytical data for compounds 5a-f, 6a, 8b,c, 9a-m.

Pro- Formula M.p. Yield, Elemental analysis (calculated/found)
duct °C) % C H N Hal
1 2 3 4 5 6 7 8
Sa Cs2Ho7N3O 173-174 74 81,85/ 5.80/ 8.95/ -
81.83 5.81 8.98
5b C33H29N30, 161-162 63 79.33/ 5.85/ 8.41/ -
79.30 5.88 8.38
3¢ C32HosN4O3 202-203 92 74.69/ 5.09/ 10.89/ -
74.68 5.11 10.89
5d CsoH26FN3O 150-152 66 78.83/ 5.37/ 8.62/ -
78.87 5.34 8.56
Se Cs:H26CIN;O 205-206 86 76.26/ 5.20/ 8.34/ 7.03/
76.28 5.24 8.30 7.00
5f C32H26BrN3;O 220-221 89 70.08/ 4.78/ 7.66/ 14.57/
70.04 4.77 7.63 14.60
6a Co7H24N4O; 159 75 - - - -
160 [5]
8b C21H19CIN,O4 83 76 63.24/ 4.80/ 7.02/ 8.89/
63.20 4.81 7.00 8.92
8c C23H24N»06 110 80 65.08/ 5.70/ 6.60/ -
65.06 5.73 6.61
9a CosHosN303 190-191 78 74.48/ 5.58/ 931/ -
74.46 5.61 9.29
9b CooHo7N304 156-157 66 72.33/ 5.65/ 8.73/ -
72.30 5.04 8.70
9¢ CosH24N4O5 205-206 88 67.73/ 4.87/ 11.28/ -
67.71 4.90 11.28
9d CosH24FN3O3 203-204 56 71.63/ 5.15/ 8.95/
71.59 5.17 8.92

contain singlets of protons H-6 (H-7 for 9a-
9p) at 5.29-5.40 (5.58-6.02) ppm, signals
of protons in the AMX (ABX) system of the
CH5(9)-CH(10) {CH,(10)-CH(11)} fragment
in the 3.14-3.79 (3.14-4.12) ppm range
and multiplets of aromatic protons at 6.80—
8.00 (6.74—-8.16) ppm. One of the diastereo-
topic hydrogens of methylene group in spi-
rans 9 is selectively exchangeable with D,0.
So, the H-D exchange is completed in
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around 48 h and is observed from the col-
lapse of the ABX system into AX system
for compound 9h in the CDCl; solution with
addition of D,O. This gives an evidence of
higher acidity of this proton. This consider-
able difference in exchange rate can reason-
ably be attributed to stereoelectronic con-
trol. In fact, the 3D modeling studies of 9a
show that the CH,-C=N fragment is ori-
ented in such a way that one C—H bond is
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Table 1 (continued).

1 2 3 4 5 6 7 8
9e CosH24BrN303 198 72 63.40/ 4.56/ | 7.92/ 15.06/
921 63.43 4.52 7.91 15.09

of CosH24CIN3O3 | 193-194 | 75 69.20/ 4.98/ | 8.65/ 7.0/
80" 69.18 4.97 8.62 7.84

9g CagH26CIN3Oy 162 44 67.50/ 5.08/ 8.14/ 6.87/
67.54 5.06 8.13 6.90

9h CagH26CIN3Oy 218 79 67.50/ 5.08/ 8.14/ 6.87/
67.48 5.09 8.16 6.84

9i C2sH23CIN,Os 197 83 63.34/ 4.87/ | 10.55/ | 6.68/
63.30 4.85 10.53 6.71

9j CosH23CIFN303 218 84 66.73/ 4.60/ 8.84, | 7.03/
66.70 4.68 8.82 6.99

9k C2sH23BrCIN;O3 218 88 59.54/ 4.10/ 7.44/ | 14.15/
59.51 4.08 7.46 [14.18(Br)

6.28/
6.25 (Cl)

91 C31H31N3O¢ 185-187 | 59 68.75/ 5.77/ 7.76/ -

68.73 5.80 7.77

9m CoH26BrN305 130 38 61.02/ 4.78/ 7.12/ | 18.58/
61.04 4.75 7.10 13.50

9n Cs0H2sN406 164-166 | 42! 66.66, 5.22/ | 10.86/ -

66.69 5.20 10.36

9 CsoH2sCIN3Oy 176 34! 67.98/ 5.32/ 7.93/ 6.69/
67.96 5.29 7.91 6.73

9p CoH28BrN304 185 50° 62.72/ 4.91/ 7.81/ | 18.91/
62.70 4.94 7.29 13.93

LOne-pot synthesis

adjacent to m-orbital of the imine function
whereas the other C—H bond makes angle of
45° with the n-system plane. It is of interest
that the same exchange process for compound
5e goes considerably faster (about 0.5 h).
The 13C NMR spectroscopy data for com-
pounds 5d and 9d, 9e do not contradict the
proposed structure. The most typical signal
of the carbon spiro-atom C-5 (C-6) is local-
ized at 56-59 ppm. Thus, NMR spectros-
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copy data give evidence of spiroimine struc-
ture of the synthesized compounds 5a-5f,
9a-9p.

Mass spectra recorded for compounds 5e,
5f and 9e, 9f, 9h also confirmed the as-
signed structures. Those spectra contain the
molecular ion peaks of a moderate inten-
sity. The fragmentation processes are of the
same character for both types of the com-
pounds and include successive elimination

Functional materials, 12, 3, 2005
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Table 2. 'H NMR and 13C NMR date for compounds 5a-f, 8b,c, 9a-p

Comp.

'H NMR

ba

2.26 s, 8 H (CHy); 3.19 dd, 1 H, 27,4y = 16.4, 3J,x — 8.6 (CH,-9); 3.61 dd, 1 H,
3Jux = 3.6, 3Jyx = 12.4 (CHx-10); 8.78 ddd, 1 H, 2Jzy = 16.4, 3Jyx = 12.4, 5J =
3.0 (CHy-9); 5.32 s, 1 H (CH-6); 7.07-7.43 m, 18 H (Ar); 7.97 m, 2 H (Ar).

5b

2.23 s, 8 H (CHj); 3.19 dd, 1 H, 2J 4y = 17.0, 3J sx = 3.4 (CHA-9); 8.63 m, 5 H,
3Jux = 3.4, 3Jyx = 12.6 (OCH3+CHx-10+CHy-9); 5.27 s, 1 H (CH-6); 6.77 d, 2 H,
J = 8.0 (Ar); 7.11-7.48 m, 15 H (Ar); 7.97 d, 2 H, J = 8.0 (Ar).

5¢

2.31s, 3 H (CHy); 3.25 dd, 1 H, 274y = 16.4, 3J,x — 8.8 (CH,-9); 3.65 dd, 1 H,
3Jax = 3.8, 3Jyx = 12.2 (CHx-10); 8.77 ddd, 1 H, 2Jzy = 16.4, 3Jyx = 12.2, 5J =
2.8 (CHy-9); 5.42 s, 1 H (CH-6); 7.10-7.26 m, 10 H (Ar); 7.43 m, 5 H (Ar); 7.97
d, 2H,J = 7.6 (Ar); 8.11d, 2 H, J = 7.6 (Ar).

5d

2.25s, 8 H (CHy); 3.19 dd, 1 H, 274y = 16.6, 3J4x — 4.4 (CHA-9); 3.59 dd, 1 H,
3Jax = 4.4, 3Jyx = 12.2 (CHx-10); 8.70 ddd, 1 H, 2J sy = 16.6, 3Jyx = 12.2, 5J =
3.0 (CHy-9); 5.30 s, 1 H (CH-6); 6.93 t, 2 H, J = 8.4; 7.09-7.44 m, 15 H (Ar);
7.94d, 2 H, J = 7.5 (Ar).

Se

2.25 s, 8 H (CHy); 8.19 dd, 1 H, 2J 4y = 16.6, 3J5x = 4.0 (CH,-9); 3.60 dd, 1 H,
3Jax = 4.0, 3Jyx = 12.2 (CHx-10); 8.73 ddd, 1 H, 2J 5y = 16.6, 3Jyx = 12.2, % =
3.0 (CHy-9); 5.29 s, 1 H (CH-6); 7.10-7.43 m, 17 H (Ar); 7.94d, 2 H, J = 7.2
(Ar).

5f

2.24's, 3 H (CHy); 8.19 dd, 1 H, 2J 5y = 16.8, 3J5x = 4.0 (CHA-9); 8.59 dd, 1 H,
3Jax = 4.0, 3Jyx = 12.2 (CHx-10); 8.76 ddd, 1 H, 2J 4 = 16.8, 3Jyx = 12.2, 5J =
3.0 (CHy-9); 5.27 s, 1 H (CH-6); 7.14 d, 2 H, J = 8.0 (Ar); 7.24-7.44 m, 15 H
(Ar); 7.94d, 2 H, J = 7.8 (Ar).

13C NMR: 10.0, 25.8, 38.9, 56.3, 61.5, 115.5, 117.8, 121.0, 122.0, 123.0, 1283.6,
128.9, 124.0, 124.5, 125.1, 125.9, 126.5, 132.4, 133.9, 154.7, 162.6, 167.1.

8b

3.05 s, 3 H (CHy), 3.12 s, 3 H (CHy); 8.47 dd, 1 H, 2Jyyq o= 18.0, 3y, p — 4.6
(CHu); 8.96 d, 1H, 3Jyg.py = 8.6 (CH-6); 4.08 dd, 1H, 2Jiy, o = 18.0, 2y, s = 9.4
(CHw ); 4.85 m, 1 H (CHp); 7.10 m, 2 H (Ar); 6.26 m, 3 H (Ar); 7.45d, 2 H, J =
8.5 (Ar); 7.96 d, 2 H, J = 8.5 (Ar).

8c

3.07 s, 3 H (CHg), 8.12 s, 8 H (CHy); 8.42 dd, 1 H, 2Jp14r= 18.0, 3Jqp = 5.5
(CH,); 8.75 s, 3 H (OCHg); 8.87 s, 3 H (OCHg); 8.94 d, 1H, 3Jyg.p5 = 4.4 (CH-6);
4.03 dd, 1H, 2Jjg-o = 8.0, 3J5, ;=9.0 (CHw); 4.31 m, 1 H (CHy); 6.77 d, 2 H,
J = 8.8 (Ar); 6.91-7.08 m, 4 H (Ar); 7.99 d, 2 H, J = 8.8 (Ar).

9a

2.79 s, 3 H (CHj); 3.02 5,3 H (CHj); 3.21 dd, 1 H, 2J o5 = 18.5, 3Jsx =5.1(CH,-10);
3.55 ddd, 1 H, 2J,p = 18.5, 3Jpx = 11.9, 5J = 3 (CHp-10); 4.11 dd, 1H, 3Jax=5.1,
8Jpx = 11.9 (CHx-11); 5.69 s, 1 H (CH-7); 7.10-7.45 m, 13 H (Ar); 7.97-8.01 m,
2 H (Ar).

9b

2,83 s, 3 H (CHy); 3.02 5,3 H (CHy); 3.21 dd, 1 H, 2J 45 = 18.5, 3Jax =5.1(CHA-10);
8.55 ddd, 1 H, 2Jp = 18.5, 3Jpx = 11.9, 5J = 8 (CHp-10); 4.11 dd, 1 H, 3J4x=5.1,
3Jpx = 11.9 (CHx-11); 5.69 s, 1 H (CH-7); 7.10-7.45 m, 18 H (Ar); 7.97-8.01 m,

2 H (Ar).

9¢c

2.82's, 3 H (CHj); 3.02 s, 8 H (CHs); 3.25dd, 1 H, 2J,5 = 18.8, 3Jax = 5.8 (CH,-
10); 3.46 ddd, 1 H, 2J,5 = 18.8, 3Jpx = 12.0, 5J = 3.0 (CHp-10); 4.03 dd, 1 H,
3Jux = 5.8, 3Jpx = 12.0 (CHx-11); 5.93 s, 1 H (CH-T); 7.12 m, 2H (Ar); 7.26-7.48
m, 8 H (Ar); 7.95-7.99 m, 2 H (Ar); 8.16 d, 2H, J = 9.0 (Ar).

9d

2.82's, 3 H (CHy); 3.02 s, 8 H (CHs); 3.25 dd, 1 H, 2J .5 = 18.8, 3Jax = 5.8 (CH,-
10); 3.46 ddd, 1 H, 2J, = 18.8, 3Jpx = 12.0, 5%J = 3.0 (CHp-10); 4.03 dd, 1 H,
3J4x = 5.8, 3Jpx = 12.0 (CHx-11); 5.93 s, 1 H (CH-T); 7.12 m, 2H (Ar); 7.26-7.48
m, 8 H (Ar); 7.95-7.99 m, 2 H (Ar); 8.16 d, 2H, J = 9.0 (Ar).

9e

2.85s, 83 H (CHy); 3.01's, 8 H (CHs); 8.17 dd, 1 H, 2J 5 = 17.7, 3J sx = 6.0 (CH,-
10); 3.48 ddd, 1 H, 2J,p = 17.7, 3Jpx = 11.6, 5J = 2.8 (CHp-10); 4.04 dd, 1 H,
3J4x = 6.0, 3Jpx = 11.6 (CHx-11); 5.72 s, 1 H (CH-T); 7.03-7.46 m, 12 H (Ar);
7.95-7.99 m, 2 H (Ar).

13C NMR: 28.1, 28.8, 30.6, 46.0, 58.8, 68.3, 121.5, 127.0, 128.3, 128.8, 128.9,
129.3, 130.1, 180.9, 131.7, 138.3, 138.8, 139.3, 149.8, 166.2, 167.1, 171.1.
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Table 2 (continued).

Comp.

'H NMR

of

2.80 s, 3 H (CH;); 3.02 s, 3 H (CHg); 3.17 dd, 1 H, 2J,5 = 18.8, 3Jax = 5.5 (CHA-10);
3.52 ddd, 1 H, 2J,p = 18.8, 3Jpx = 11.8, 5J = 3.0 (CHp-10); 4.10 dd, 1 H, 3J,x = 5.5, 3Jpx
= 11.8 (CHy-11); 5.67 s, 1 H (CH-7); 7.09-7.26 m, 10 H (Ar); 7.40 d, 2 H, J = 8.2 (Ar),
7.93 d, 2 H, J = 8.2 (Ar).

9g

2.73 s, 3 H (CHy); 3.03 s, 3 H (CHy); 3.16 dd, 1 H, 2J,p = 18.8, 3J,x = 6.4 (CHA-10);
3.57 dd, 1 H, 2J,5 = 18.8, 3Jpx = 11.8 (CHp-10); 8.74 s, 3 H (OCHg); 4.11 dd, 1 H, 3J,x =
6.4, 3Jpx = 11.8 (CHx-11); 6.02 s, 1 H (CH-7); 6.79 d, 1 H, J = 7.6 (Ar); 6.90-6.98 m, 3 H
(Ar); 7.14-7.30 m, 5H (Ar); 7.88 d, 2 H, J = 8.0 (Ar); 7.90 d, 2 H, J = 8.0 (Ar).

9h

2.83 s, 3 H (CHy); 3.01 s, 3 H (CHy); 3.15 dd, 1 H, 2J,p = 18.6, 3J,x = 6.2 (CHA-10);
3.48 ddd, 1 H, 2J,p = 18.6, 3Jpx = 11.7, 5J = 2.8 (CHp-10); 3.76 s, 3 H (OCHj); 4.07 dd, 1
H, 3J5x = 6.2, 3Jpx = 11.7 (CHx-11); 5.62 s, 1 H (CH-7); 6.78 d, 2 H, J = 8.2 (Ar); 7.03 d,
2 H, J = 8.2 (Ar); 7.15 m, 2 H (Ar); 7.26 m, 8H (Ar); 7.39d, 2 H, J = 8.4 (Ar); 7.92 d, 2 H,
J = 8.4 (Ar).

9i

2.84 s, 3 H (CHy); 3.01 s, 3 H (CHy); 3.19 dd, 1 H, 2J,5 = 18.0, 3J,x = 6.0 (CHA-10);
3.43 ddd, 1 H, 2J,p = 18.0, 3Jpx = 11.4, 5J = 3.0 (CHg-10); 4.02 dd, 1 H, 3J,x = 6.0, 3.Jpx
= 11.4 (CHx-11); 5.91 s, 1 H (CH-7); 7.10 m, 2 H (Ar); 7.26-7.44 m, 7 H (Ar); 7.92 d, 2 H,
J = 8.6 (Ar); 8.14 d, 2 H, J = 8.6 (Ar).

9j

2.84 s, 3 H (CHy); 3.02 s, 3 H (CHy); 3.16 dd, 1 H, 2J,p = 18.4, 3J,x = 6.2 (CHA-10);
3.47 ddd, 1 H, 2J,p = 18.4, 3Jpx = 11.5, 5J = 2.8 (CHg-10); 4.05 dd, 1 H, 3J,x = 6.2, 3Jpx
= 11.5 (CHx-11); 5.69 s, 1 H (CH-7); 6.92-6.01 m, 2 H (Ar); 7.08-7.14 m, 4 H (Ar); 7.27 m,
3 H (Ar); 7.40 d, 2 H, J = 8.2 (Ar); 7.91 d, 2 H, J = 8.2 (Ar).

9k

2.85 s, 3 H (CHy); 3.01 s, 3 H (CHy); 3.16 dd, 1 H, 2J,5 = 18.4, 3J,x = 6.2 (CHA-10);
3.44 ddd, 1 H, 2J,p = 18.4, 3Jpx = 11.9, 5J = 2.6 (CHp-10); 4.02 dd, 1 H, 3J,x = 6.2, 3Jpx
= 11.9 (CHx-11); 5.69 s, 1 H (CH-7); 7.01 d, 2 H, J = 8.4 (Ar); 7.12 m, 2 H (Ar); 7.27 m, 5
H (Ar); 7.40 d, 2 H, J = 8.4 (Ar); 7.91 d, 2 H, J = 8.4 (Ar).

91

2.83 s, 3 H (CHy); 3.04 s, 3 H (CHy); 3.16 dd, 1 H, 2J,5 = 16.8, 3J,x = 5.6 (CHA-10);
3.43 ddd, 1 H, 2J,p = 16.8, 3Jpx = 11.4, 5J = 2.2 (CHp-10); 3.67 s, 6 H (OCH;); 3.85 s, 3 H
(OCH,); 4.02 dd, 1 H, 3J,x = 5.6, 3Jpx = 11.4 (CHx-11); 5.58 s, 1 H (CH-7); 6.77 d, 4 H,

J =8.6(Ar); 6.92d, 2H, J = 7.0 (Ar); 7.05 t, 4 H, J = 8.0 (Ar); 7.93 d, 2 H, J = 7.0 (Ar).

9m

2.84 s, 3 H (CHy); 3.04 s, 3 H (CHy); 3.14 dd, 1 H, 2J,5 = 18.2, 3J,x = 6.0 (CHA-10);
3.89 ddd, 1 H, 2J,p = 18.2, 3Jpx = 12.0, 5J = 8.0 (CHp-10); 3.77 s, 3 H (OCHy); 3.85 s, 3 H
(OCH,); 8.98 dd, 1 H, 3J,x = 6.0, 3Jpx = 12.0 (CHx-11); 5.65 s, 1 H (CH-7); 6.78 d, 2 H,

J = 8.4 (Ar); 6.93 d, 2 H, J =8.4 (Ar); 7.00-7.06 m, 4 H (Ar); 7.39 d, 2 H, J = 8.2 (Ar);
7.92d, 2 H, J = 8.2 (Ar).

9n

2.41 s, 3 H (CH;); 2.83 s, 3 H (CHy); 3.04 s, 3 H (CHs); 3.18 dd, 1 H, 2J,5 = 18.0, 3Jx
= 5.8 (CH,-10); 3.39 ddd, 1 H, 2J,5 = 18.0, 3Jgx = 11.8, 5J = 2.6 (CHg-10); 3.74 s, 3 H
(OCH,); 3.98 dd, 1 H, 3J,x = 5.8, 3Jgx = 11.8 (CHx-11); 5.88 s, 1 H (CH-7); 6.79 d, 2 H,
J = 8.0 (Ar); 7.02d, 2 H, J =8.0 (Ar); 7.24 d, 2 H, J = 8.0 (Ar); 7.35 d, 2 H, J = 8.0 (Ar);
7.86d, 2 H, J = 8.0 (Ar); 8.13 d, 2 H, J = 8.0 (Ar).

90

2.39 s, 3 H (CHy); 2.83 s, 3 H (CHg); 3.04 s, 3 H (CHg); 3.15 dd, 1 H, 2J,p = 18.4, 3J,x
= 6.0 (CH,-10); 3.42 ddd, 1 H, 2J,5 = 18.4, 3Jpx = 12.0, 5J = 2.7 (CHg-10); 8.77 s, 3 H
(OCH,); 8.97 dd, 1 H, 3J,x = 6.0, 3Jpx = 12.0 (CHx-11); 5.68 s, 1 H (CH-7); 6.78 d, 2 H,
J = 8.4 (Ar); 7.02-7.10 m, 4 H (Ar); 7.23 d, 4 H, J = 8.4 (Ar); 7.85 d, 2 H, J = 8.2 (Ar).

9p

2.39 s, 3 H (CHy); 2.83 s, 3 H (CHg); 3.04 s, 3 H (CHg); 3.16 dd, 1 H, 2J,p = 18.0, 3J,x
= 5.6 (CH,-10); 3.41 ddd, 1 H, 2J,5 = 18.0, 3Jpx = 11.6, 5J = 2.6 (CHg-10); 3.76 s, 3 H
(OCH,); 8.98 dd, 1 H, 3J,x = 5.6, 3Jpx = 11.6 (CHx-11); 5.66 s, 1 H (CH-7); 6.78 d, 2 H,
J = 8.4 (Ar); 7.00-7.06 m, 4 H (Ar); 7.23 d, 2 H, J = 8.4 (Ar); 7.38 d, 2 H, J = 8.4 (Ar);
7.85d, 2 H, J = 8.2 (Ar).

1 13C NMR in DMCO-d6.
2 § H-7 for minor diastereoisomer; contents: 9m - 20%, 9n - 10%, 90 - 5%, 9p - 10%.
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N0
Ph
m/z 298 (296)
i
PhCH=CHC= NHPh! H NN
iz 376 (374) ~—— s T,
)\‘ NN o)\w \O Br
Me Br Me

m/z 170 (168) mz 531 (529) miz 324 (322)

Scheme 3.

Table 3. Mass spectra data for compounds 5e,f, 9e,f,h

Product

m/z, (%)

He

505 [M*] (2), 503[M*] (7), 298 (20), 297 (15), 296 (55), 262 (22), 261
(10), 207 (2), 185 (84), 178 (11), 163 (10), 129 (5), 127 (14), 103 (13), 91
(21), 77 (100).

5f

549 [M*] (62), 547 [M*] (60), 548(23), 340 (12), 262 (43), 261 (20), 207
(2), 206 (13), 185 (29), 182 (12), 108 (17), 93 (16), 92 (183), 91 (25), 77
(100).

9e

531 [M'] (41), 529[M*] (37), 324 (50), 376 (6), 374 (4), 323 (100), 322
(50), 210 (20), 209 (25), 207 (16), 206 (40), 196 (16), 186 (28), 184 (16),
171 (13), 169 (9), 102 (32), 101 (67), 91 (9), 77 (36).

9f

487 [M*] (3), 485 [M*] (9), 332 (1), 330 (3), 245 (7), 244 (49), 243 (100),
242 (4), 240 (10), 186 (48), 130 (12), 116 (11), 104 (39), 102 (58), 89
(16), 77 (19).

9h

517 [M'] (12), 515 [M'] (23), 362 (2), 360 (5), 275 (14), 274 (91), 273
(100), 243 (15), 242 (4), 240 (8), 216 (30), 160 (24), 146 (17), 134 (27),
121 (9), 117 (17), 104 (10), 103 (20), 102 (20), 91 (27), 77 (36).

of hydrogen radical from M* and of a cat-
ion-radical of iminochalcone which results
in formation of the corresponding styryl
(Scheme 3).

Elimination of 1,3-dimethylbarbituric
acid residue (M-155) and consequent decom-
position of the daughter fragment are typi-
cal of compounds 9. It is of interest to note
that two initial fragmentation stages of
compounds 5 are connected with simultane-
ous formation of both substituted and non-
substituted styryls.

Stereochemistry of spirotetrahydropyrid-
ines 5a-5f and 6a-6p was determined using
NOE experiment. Irradiation of H-6
(6 = 5.27) in compound 5f resulted in NOE
enhancement for H-10 (6 = 3.59), the orto-
protons of aryl ring at C-6 and the methyl
protons at C-4 (5 = 2.24), indicating a cis-
spatial relationship between these protons
and the Me in C-4. In the light of these
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results, spiroimines 5a-5f have 5R, 6R and
108 configuration. A similar procedure for
spiran 9f (irradiation of H-7 (& = 5.67) re-
sulted in increase H-11 (8 = 4.10) and orto-
protons intensities on the aryl ring (at C-7)
and gives an evidence of 7R, 118 configura-
tion of the chiral centers. In addition, 'H
NMR spectra of compounds 9m-9p contain
an additional signal of H-7 shifted to the
low field by 0.1 ppm. This signal belongs to
the minor 7S, 118 diastereomer, its amount
doing not exceed 20 % (Table 2).

Thus, the formation of spirotetrahy-
dropyridines 5a-5f and 9a-9p proceeds via
cascade Michael addition of CH-acids 1 or 7
to chalcones 2 resulting in compounds 3 or
8, correspondingly. Subsequent interaction
of 8 or 8 with aldehydes 4 in the presence
of NH,OAcC led to the intermediate A which
undergoes exo-trigonal cyclization forming
tetrahydropyridine ring.
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To conclude, the synthesis method of
new 6-aryl-4-methyl-2,8,10-triphenyl-2,3,7-
triazaspiro[4,5]deca-3,7-dien-1-ones 5 and
2,4-dimethyl-7,9,11-triaryl-2,4,8-triazaspiro-
[6,5]Jundec-8-en-1,3,5-triones 9 consisting in
the cyclization reaction of B-adducts 3 and
8 with aromatic aldehydes and ammonia has
been developed. Structures of all synthe-
sized compounds were proved by their NMR
and MS spectral characteristics. The stereo-
chemistry of obtained spirans was deter-
mined using NOE experiment.

All melting points were determined using
a Kofler apparatus and were not corrected.
The 'H NMR spectra were recorded in
CDCl; at 200 MHz on a Varian Mercury
VX-200 spectrometer. The 13C NMR spectra
were taken in DMSO-d6 and CDCl; on a
Varian Mercury 400 (400 MHz) spectrome-
ter. Chemical shifts are given in ppm
(8-scale), the coupling constants (J), in Hz.
NOE experiments were made on a Varian
Mercury VX-200 apparatus at 200 MHz in
CDCl;. Mass spectra were measured on a
Varian CP-3800 spectrometer at the ioniza-
tion chamber temperature 300°C, ionization
voltage 70 eV, emission current 100 pA.
Elemental analysis was done using a Carlo
Erba 1106 instrument.

6-Aryl-2,8,10-triphenyl-4-methyl-2,8,7-tri-
azaspiro[4,5]deca-3,7-dien-1-ones 5a-5f. Gen-
eral Procedure. A solution of compound 3
(1 mmol), appropriate aldehyde 4 (1 mmol),
NH,OAc (15 mmol), and HOAc (0.48 mL) in
ethanol (10 mL) was refluxed for 5-15 min.
The crystals formed were filtered off and
washed with ethanol or crystallized from etha-
nol (for 5a and 5b). The new 1,3-dimethylbar-
bituric acid derivatives 8b,c were prepared by
the literature procedure [6, 7] similar to those
for the described adducts 8a, d.

7,9,11-Trisubstituted-2,4-dimethyl-2,4,8
-triazaspiro[5,5]Jundec-8enel,3,5-triones 9a-
9m. General Procedure. A solution of an
appropriate B-adduet 8 (1 mmol), aldehyde
4 (1 mmol), H40Ac (15 mmol), and HOAc
(0.48 mL) in ethanol (10 mL) was refluxed
for 15-30 min. The crystals formed were
filtered off and washed with ethanol.

One-pot preparation of 7,9,11-trisubsti-
tuted-2,4-dimethyl-2,4,8-triazaspiro[5,5]un-
dec-8-ene-1,3,5-triones 9e, 9f, In-p. General
Procedure. A solution of an appropriate
chalcone 2 (1 mmol), acid 7 (1 mmol), alde-
hyde 4 (1 mmol), NH,OAc (15 mmol), and
HOAc (0.48 mL) in ethanol (10 mL) was re-
fluxed for 0.5 h. The crystals formed were
filtered off and washed with ethanol.

The work has been done according to the
Contract No.F7/554-2001 dated 28.11.2001,
Project #03.07/00154 "Novel ensembles of hy-
drogenated azoloazines”, State reg.
No0.0102U003999, financially supported by
Ukrainian Ministry for Education and Science.
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JliacTepeoceIeKTUBHUN CHUHTE3 CHipONMipUAMHIB
Ha OCHOBi rerepounukigiuaux CH-kmcior

H.M.Konoc, T.B.Bepvoskina, @.I''Ipemenko,
JI.C.€nina, B.I.Mycamoeé

PobGory npucsadeHo piacrepeoceleKTHBHOMY cUHTe3y 6-apuia-4-merui-2,8,10-rpudeni-

2,3,7-rpuasacmipo[4,5]rerka-3,7-gien-1-ouie

Ta 2,4-mumerun-7,9,11-rpuapuin-2,4,8-rpu-

asacmipo[5,5]ynzgen-8-eu-1,3,5-rpuonis y pearkniax rerepouukiaiunux CH-gucmor—1-gpenin-3-
MeTuAIipasosin-5-ony Ta 1,3-guMerna6ap0iTypoBol KMCIOTH 3 XAJKOHAMM Ta apOMATHUYHU-
MU aJbAerizamMm y mnpucyrHocTi amerary amoxiro. Crepeoximiio I[ifbOBUX IIPOLYKTIB

BusHaueHo 3a gonomorox NOE-exkcumepuMeHTy.
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