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A Facile Synthesis of Some Condensed Ring 1,3-
Dialkyl-1,3,5-triazine-2,4-dione Derivatives

Masami SAWADA*, Yoshiro FURUKAWA, Yoshio TAKAIL, Terukiyo
HANAFLISA*

The Institute of Scientific and Industrial Research, Osaka University,
&-1, Mihogaoka, Ibaraki, Osaka 567, Japan

Recently, we reported the preparation of 1,3-dialkyl-1,3,5-tri-
azine-2,4-diones from 4-pyridones'. The overall reaction is
characterized as a combination of successive addition of alkyl
isocyanate and intramolecular Michael addition to afford a
triazine-dione ring: a new sequence of cycloaddition to form a
6-membered ring™*. We now describe a simple and easy syn-
thesis of a variety of 1,3-dialkyl-1,2,3.4,5,8,9,9a-octahydropyri-
do[1,2-a}-s-triazine-2,4,8-triones (5) and benzo derivatives,
2,4-dialkyl-1,2,3,4,4a,5,6,11-octahydroquinolino[ ,2-a]-s-tri-
azine-1,3,6-triones (4).

The general procedure consists of reaction of 4-pyridone (1a)
or 4-quinolone (Ib) and excess alkyl isocyanate (2-10 equiv)
in the presence of 1,1,3,3-tetramethylguanidine as a base cata-
lyst (0.1 equiv) in dry dimethylformamide solution at room
temperature under nitrogen atmosphere. In most cases, the
progress of the reaction was monitored by H.P.L.C.?. A series
of 1:2 cycloadducts, (4) and (5), which consist of one pyri-
done or quinolone and two alkyl isocyanate moieties, were
observed to reach a maximum content during 5 to 25 min-
utes”.
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Table. Compounds 4a-¢ prepared

SYNTHESL

Product Equiv of Yield* m.p. Molecular M.S.  LR.(Nujol) 'H-N.M.R. (CDCly) BC-N.M.R. (CDCl,)
No. RYR?  Isocyanate [%] [eCp Formula® mie  Ve—olem™'  § [ppm] 8 [ppm] (C=0)
da CH: 2.3 78 188° CuHENO: 259 1710, 1680, 297 (d, tH, J=10.5 150.3; 150.5;

(dec) (259.3)

4b C,H;s 5.5 91 143-145°  C;sH\;N;O5 287
(287.3)
4c n-C,Hy 5.7 ~ 100 86-87°  C,gHysN;O; 343

(343.4)

1670 Hz); 3.00 (d, 1H, 190.9
J=49 Hz); 3.09 (s,
3H); 3.29 (s, 3H): 5.17
(dd, 1H, J=10.3 Hz,
49 Hz); 7.3-8.1 (m,
4H)
1.24 (1, 3H, J=7.1 Hz); 149.7; 150.1;
1.27 (t, 3H, J=7.1 Hz); 191.2
2.9-3.0 (m, 2H); 3.23
(g, 1H, J=7.1 Hz);
380 (q 1H, J=7.1
Hz); 390 (q, 2H,
J=7.1 Hz); 5.0-5.3 (m,
1H); 7.3-8.1 (m, 4H)
1720, 1690, 0.93 (t,3H, J=7.4 Hz); 150.2; 150.5;
1670 0.95(t,3H,J=7.4Hz); 1913
1.2-1.8 (m, 8H): 2.9-
3.0 (m, 2H); 29-3.2
(m, 1H); 3.6-39 (m,
1H); 385 (t, 2H,
J=7.4 Hz); 5.0-5.3 (m,
1H); 7.3-8.1 (m, 4H)

1730, 1700,
(1690, sh)

* Yield of crude product.
b Recrystallized from chloroform/hexane.
¢ Satisfactory microanalyses obtained: C 0.2, H £0.2, N +0.1.

A two-step addition of two different alkyl isocyanates gave
successfully a 1,3-dialkyl-1,3,5-triazine derivative having dif-
ferent alkyl groups in the triazine skeleton.

Reaction conditions for the preparation are mild. Isolation
procedures are simple and easy except for the case of 4e and
4f, where chromatographic separation is required to obtain
the desired product from a mixture of by-products. The over-
all yields are 16% to quantitative, strongly depending on the
structure of the alkyl isocyanate (primary alkyl > secondary al-
kyl). In contrast, the reaction of an aryl isocyanate such as
phenyl isocyanate with 4-pyridone under the same basic con-
ditions gives a cyclic trimer of phenyl isocyanate (triphenyl
isocyanurate)® as the main product. The results are summar-
ized in the Table.

2,4-Dibenzyl-1,2,3,4,42,5,6,11-octahydroquinolino|1,2-a]-s-triazine-
1,3,6-trione (4d; R'=R*=C4HsCH,); Typical Procedure:

To a solution of 4-quinolone (1b; 0.50 g, 3.4 mmol) in dimethylform-
amide (7.5 ml) containing 1,1,3,3-tetramethylguanidine (40 mg, 0.35
mmol) is added benzyl isocyanate (2.34 g, 17.6 mmol) dropwise at
room temperature under nitrogen. The solution is stirred for 1 h. After
evaporation of the solvent and the excess isocyanate, the product is
purified by column chromatography [silica gel 60, 40-63 um; eluent:
7 : 3 chloroform/hexane]. After evaporation of the eluent, the adduct is
recrystallized from chloroform/hexane to give colorless needles of 4d;
yield: 1.04 g (73%); m.p. 143 °C (dec).

CasH2iN;O5 calc. C7311 HS5.14 N 1043

411.5) found 73.11 5.05 10.43

LR. (Nujol): v=1720, 1690, 1680 cm ~' (C=0).

'H-N.M.R. (CDCly): §=2.8 (m, 2H); 4.29 (d, 1H, J=15.4 Hz); 5.07
(d, 1H, J=15.4 Hz); 5.0-5.1 (m, 1 H); 5.08 (s, 2H); 7.2-8.0 ppm (m,
14 H).

BC-N.M.R. (CDCl,): § = 150.4, 150.7, 190.0 ppm (C==0).
M.S.:m/e=411 (M™).

2,4-Diisopropyl-1,2,3,4,4a,5,6,11-octahydroquinolino[1,2-a]-s-triazine-
1,3,6-trione (de; R'=R*=i-C;H;); Typical Procedure:

To a solution of 4-quinolone (1b; 1.50 g, 10 mmol) in dimethylform-
amide (22.5 ml) containing 1,1,3,3-tetramethylguanidine (0.12 g, 1.0
mmol) is added isopropyl isocyanate (9.5 g, 112 mmol) dropwise at
room temperature under nitrogen. H.P.L.C. monitoring” shows that
equilibrium is reached after 2 h, when the relative amounts of the com-
ponents 1b, 2e (2; R'=i-C3H;), and de, do not change any more.
Then, after stirring for 2 h and evaporation of excess isopropyl isocya-
nate and dimethylformamide at room temperature under reduced
pressure, the yellow oily products obtained are purified by column
chromatography on silica gel (eluent: 95 : 5 chloroform/ethyl acetate)
to give colorless products; crude yield: 525 mg (16%). Recrystalliza-
tion from chloroform/hexane affords the pure compound de; yield:
370 mg (11%); m.p. 164-165°C.

C7H3 N304 cale. C6474 H671 N 1332

315.4) found 64.54 6.85 13.20

L.R. (Nujol): v=1720, 1690, 1670 cm ' (C==0).

'H-N.M.R. (CDC1;): §=1.29 (d, 6H, J=6.8 Hz): 1.44 (d, 3H. J=6.8
Hz); 1.47 (d, 3H, J=6.8 Hz); 2.7-3.3 (m, 2H); 4.4-49 (m, 2H); 5.15
(dd, 1 H, J=12.0 Hz, 3.2 Hz); 7.3-8.0 ppm (m, 4H).

BC-N.M.R. (CDCly): §=150.4, 151.2, 191.9 ppm (C=0).

M.S.: m/e=315(M*).

2-Methyl-4-benzyl-1,2,3,4,4a,5,6,1 1-octahydroquinolino] ,2-aj-s-tri-
azine-1,3,6-trione (4f; R'=CH;, R*=CH:CH,):

4-Quinolone (1b; 1.00 g, 7 mmol) is suspended in an excess of methyl
isocyanate (5.5 g, 96 mmol) and the mixture is stirred for about 24 h at
room temperature under nitrogen. After evaporation of methyl isocya-
nate under reduced pressure, the crude 1:1 adduct, N-methylamino-
carbonyl-4-o0xo-1,4-dihydroquinoline (2a), is obtained as colorless crys-
tals which are pure according to 'H-N.M.R. spectra; yield: 1.3 g
(93%): m.p. 203--204 °C; which is used without further purification.

To a solution of 2a (1.00 g, 5 mmol) in dimethylformamide (11 ml) is
added an equimolar amount of benzyl isocyanate (0.67 g, 5 mmol)
containing 1,1,3,3-tetramethylguanidine (59 mg, 0.5 mmol) dropwise at
room temperature under nitrogen. The solution is stirred for 30 min

Downloaded by: University of Liverpool. Copyrighted material.



July 1983
’ Communications 595
and poured into water (50 mi). The products are extracted with chloro-
form (3 x 50 ml), the extract is washed with water (3 x 30 ml), and dried
with anhydrous magnesium suifate. After evaporation of the solvent,
the product is separated by column chromatography on silica gel
(eluent: 9: 1 chloroform/ethyl acetate) into the desired compound 4f
and the accompaning products 4d and 4a; yields: 0.66 g (40%), 0.36 g
(18%), and 0.18 g (14%), respectively. Recrystallizations from chloro-
form/hexane give the pure adduct 4f; yield: 0.44 g (26% yield); m.p.
176-177 °C.

CioH7N;04 calc. C68.05 HSI1 NI12.53

(335.4) found 67.78 5.15 12.47

L.R. (Nujol): v=1720, 1680, 1670 (sh) cm "' (C==0).

'H-N.M.R. (CDCl3): §=2.8-3.1 (m, 2H); 3.34 (s, 3H); 435 (d, I H,
J=15.3 Hz); 5.08 (d, 1 H, J=15.3 Hz); 5.08 (dd, 1 H, J=10.3 Hz, 4.9
Hz); 7.32 (s, 5H); 7.2-8.0 ppm (m, 4H).

BC-N.M.R. (CDCly): 6 =150.6, 150.9, 191.0 ppm.

M.S.: m/e=335(M").

1,3-Dimethyl-1,2,3,4,5,8,9,9a-octahydropyrido|1,2-al-s-triazine-2,4,8-
trione (5):

To a solution of 4-pyridone (1a; 1.0 g, 11 mmol) in dimethylformam-
ide (20 ml) containing triethylamine (1.1 mg, 1.08 mmol) is added me-
thyl isocyanate (6.2 g, 109 mmol) dropwise at room temperature under
nitrogen. The solution is stirred for 24 h and the excess methyl isocya-
nate and dimethylformamide are evaporated under reduced pressure.
After addition of water, the crude precipitate is collected, washed with
water, and dried in vacuo; yield: 2.73 g (~ 100%). Recrystallized
from acetonitrile; yield: 1.02 g: m.p. 168 °C (dec).

CoH N30, calc. C51.67 H 530 N20.09

(209.2) found 51.61 5.32 20.35

LR. (Nujol): v=1720, 1670, 1660 sh cm ' (C==0).

"H-N.M.R. (CDCl): §=2.6-3.0 (m, 2H); 3.04 (s, 3H); 3.30 (s, 3 H):
5.13 (dd, 1H, J=13.1 Hz, 5.0 Hz); 5.58 (dd, 1 H, J=8.3 Hz, 1.0 Hz):
8.13 ppm (d, 1 H, J=8.3 Hz).

BC-N.M.R. (CDCLy): 6=148.7, 151.6, 189.9 ppm (C==0).

MS.: m/e=209 (M™).

We are grateful to Mr. Hitoshi Yamada, Mrs. Fusako Fukuda, and Mr.
Takanori Tanaka (Material Analysis Center in ISIR, Osaka University)
Sor their kind measurements of mass spectral, microanalytical, TG-DTA,
and other spectral analyses.
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In the case of 4e, stirring for 2 h is required.
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Toluene (3.4 g) was added as an internal standard for H.P.L.C.
monitoring.
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3. K. Whitesell, M. A. Whitesell, Synthesis 1983 (7), 517-536:
Compound 14 (p. 521) should be named 3-methoxycarbonylmethyl-
8a-methyl-5-methylene-2-0x0-6-(2,2-dimethylpropanoyloxy)-trans-
decalin. The structure of compound 25 (p. 522) should be:

0

H3C0 H3Co

25

T. Kolasa, Synthesis 1983 (7), 539:
The heading for the 6th column in the Table should be (Z/E)-Ratio.

S. Kano, Y. Yuasa, T. Yokomatsu, S. Shibuya, Synthesis 1983 (7),
585-387:

Compounds § should be named 3-0x0-2,3.4.5-tetrahydro-1H-aze-
pino[4,3-b][1]benzothiophenes.

M. Sawada, Y. Furukawa, Y. Takai, T. Hanafusa, Synthesis 1983 (7),
593-595:

Compounds 4 and 5 should be named 2.4-dialkyl-1,3,6-trioxo-
2,3,4,4a,5,6-hexahydro-1H-{1,3,5]triazino[1,2-a]quinolines and 1.3-
dimethyl-2,4,8-trioxo-1,2,3,4,7,8-hexahydro-8aH-pyrido[1,2-a]
[1.3,5]triazine, respectively.

Table 1. 4-Substituted 3-Piperidinosulfonylpyridines prepared

R.B. Cheikh, R. Chaabouni, A. Laurent, P. Mison, A. Nafti, Synthesis
1983 (9), 685-700:

The first substrate in Table 3 (p. 689) should be:

CeHs _~ Br

Y. Imai, A. Mochizuki, K. Kakimoto. Synthesis 1983 (10), 851:
The title compounds 4 should be named 4H-1,2,4-benzothiadiazine
1,1-dioxides.

R. Rastogi, S. Sharma, Synthesis 1983 (11); 861-882:

Compound 109 (p. 870) should be named: 7,12-dioxo-6,7-dihydro-
12H-benzimidazo[1,2-b][2,4]benzodiazepine.

P. Kutschy, J. Imrich, J. Bernat, Synthesis 1983 (11), 929-931:

The title compounds 4 should be named 2-amino-4-oxo-4H-[1]benzo-

thieno[2,3-¢]-1,3-thiazines.

P. Breant, M. Marsais, G. Quéguiner, Synthesis 1983 (10), 822-824:

The following data should be added to the 'H-N.M.R. spectra of
compounds 3a-¢ (p. 824):

For compounds 3a-¢, Jyqps = 8 Hz; Jysue = 5 Hz; Jyupe = 2
Hz; J"_L]Lz =2 Hz.

Tables 1 and 2 (p. 823) should be read as follows:

El (a)__{b)
(5)H ~ $S02—N {b)
S | fa) (b
(6)H" N” “H)
Ba,7a-10a
Electrophile El Prod- Yield m.p. Molecular 'H-N.M.R. (CDCIy/TMS)
uct [%]  [°C) formula® 3 [ppm)®

@—(:H:o O 127°
0 ]

r r O i
0 CH=0 0 CH— T7a 60 80°

fH3C)3Si —Cl {H3C);Si — 8a & <50°

0
1] S
7/ N —< } c 6a 95 195°
= Q\ (406.5)
OH
Q—m:o Q-c‘u— 10a 53 168 CullNOS
(360.4)
OCH; OCH;
- - 12 - - -«
- - 13 - - =

CHN,0:8
(330.4)

C,eHN,058
(dec) (374.4)
C,HyN,0,88i
(296.5)

<>—s—s—<> <>—s— % 80 8°  CHiNOsS,
(332.9)

(‘2?}1 32N2()3S

1.5 [m, 6 H(b)}; 3.1 [m, 4 H(a)]; 4.0 (m, OH); 5.3 (m, 1 H);
6.7 (m, 5 H); 7.53 (d, H-5); 8.63 (d, H-6); 8.93 (s, H-2)

1.6 [m, 6 H(b)]; 3.2 [m, 4 H(a)}; 5.96 (s, 2 H); 6.63 (s, 1 H);
6.9 (m, 3 H); 7.50 (d, H-5); 8.86 (d, H-6); 8.93 (s, H-2)
0.50 (s, 9H); 1.7 [m, 6 H(b)]; 3.2 [m, 4H(a)]; 7.70 (d, H-5);
8.70 (d, H-6); 8.95 (s, H-2)

1.7 [m, 6 H(b)]; 3.2 [m, 4 H(a)}: 6.70 (d, H-5); 7.56 (s, SH):
8.30 (d, H-6): 8.93 (s, H-2)

1.5 [m, 6 H(b)]; 3.2 [m, 4 H(a)]: 6.70 (s, OH); 6.75 (d. H-5);
7.30 (s. 10 H); 8.51 (d, H-6); 9.06 (s, H-2)

1.7 [m. 6 H(b)]; 3.2 [m. 4 H(a)]; 3.70 (5. 3 H); 4.2 (m, OH);

6.70 (s, 1 H); 7.15 (d, H-5); 7.5 (m, 4 H); 8.80 (d. H-6);

9.06 (s, H-2)

1.7 [m, 6 H(b)}; 3.3 [m, 4 H(a)]; 4.6 (m, OH): 5.96 (d, 1 H,
= 3 Hz); 7.85 (d, H-5); 8.86 (d, H-6); 9.00 (s, H-2)

1.7 [m, 6 H(b)|; 3.3 [m. 4 H(a)]; 5.83 (d, 1 H, J = 3 Hz);

7.60 (d, H-5); 8.83 (d, H-6); 9.13 (s, H-2)

2 Satisfactory microanalyses obtained: C £0.38, H £0.32, N +0.14;

exception: 7: C ~0.70%.

Jis e = 5 Hz for all products.
¢ See 1ext.
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