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Abstract : The reaction of N-silylated iminoethers with 2-substituted acetyl chlorides yields activated 2-azadienes. These
were shown to react with electron-deficient acetylenic dienophiles to yield pyridones. They also react with quinones to give
the corresponding aromatized cycloadducts in good yields. The reaction of 2-azadienes with activated nitriles provided a very
practical route towards polysubstituted pyrimidones. A multicomponent protocol is reported which combines a
N-z-butyldimethylsilyl iminoether, an acetyl chloride derivative and a dienophile in the presence of triethylamine without
isolation of any intermediate. This provides an extremely practical and versatile route to various mono- and polycyclic
azaaromatics with a predictable substitution pattern. Yields ranged from 43 % to 94 % for thc complete sequence.
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The Diels-Alder reaction appears nowadays as the most powerful method of synthesis of six-membered

rings The availability of highly functionalized dlenes and the development of efficient catalysts have

0
considerably widened the scope of the reaction. > Tn 1975, when we reported on the hi

v
4
nowadays, a wide variety of azadienes have been prepared and shown to react with dienophiles.

In our earlier papers, we have underlined the lmportance of substitution of 2-azadienes at C-3 {or the selection
of a reaction site by the dienophile (Scheme 1).~ 56
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When R was a methyl group, the cycloaddition took place with great ease, probably as a resuit of
an increased population of the cisoid conformation. When R=H, no cycloaddition was observed but both
dienes and dienophiles quickly disappeared to give tars. This was ascribed to a reaction of the dienophile
with the nucleophilic nitrogen atom of the most abundant transoid conformation of the azadiene.

Bearing these observations in mind, we designed a new class of 2-azadienes which was expected
to fit all structural requirements for a good enophile (Scheme 2). The important feature of this class of

2-azadienes is the presence of a trialkylsilyloxy group at C-3. This substituent should increase the

nucleonhilicity
AAAAAAA pauicity.

1

R
Y == \,ZNH + RlcHcoo + G)—L
Nao X R®
\é: X = H, Oalkyl, OSialks
(S)) = trialkylsily!
L = leaving group
Scheme 2

IS Ty S TR S

should be readily prepared by an appropriate assembly of an imine providing the C=N fragment and a
substituted acetic acid derivative providing the C=C fragment.

A full account of the synthesis of a wide variety of azadienes according to the strategy of Scheme 2
has already appeared.7 Also, in preliminary reports, we have demonstrated the high reactivity of these
2-azadienes in Diels-Alder cycloatdditions.f)‘8 Herein we report in detail on the reaction of 2-azadienes with
activated acetylenes and nitriles and on a practical three-component synthesis of substituted pyridones and

pyrimidones based on the [2+2+2] strategy outlined in Scheme 3.
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1 Acetylenic dienophiles

2-Azadienes 1 were prepared by the described pmcec‘h.u’cs.'7 They readily reacted with dimethyl
acetylenedicarboxylate (DMAD) and with methyl propiolate to give a primary adduct which spontancously
lost a molecule of alcohol or silanol. Hydrolysis or methanolysis gave good yields of substituted
pyridones 2 (Scheme 4, Table 1).
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1a, R'=H, R°=H, R*=t-BuMe,Si
1b, R'=H, RZ=H, R*=i-Pr

1c, R'=Me, R2=H, R*=i-Pr

1d, R'=Cl, R?=H, R*=i-Pr

1e, R'=H, R%=Me, R*=tBuMe,Si

Scheme 4
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Yields %
1 2 3 4 ..
Entry R R R R Conditions of 2

a H H CO,Me -BuMe,Si  benzene, 1 h 30, reflux 2a, 64°
1. 8t r OV NS : D Fal & 7o TR 1 TORDUY. TN 2. &n?
o] Il n LU VI i-ri Cnlis, 50, relux 8, OU
¢ Me H CO,Me i-Pr benzene, 3 h, refiux Z2b, 40
d Cl H CO,Me i-Pr benzene, 3 h, reflux 2c, 28
e H Me CO,Me t-BuMe,Si  benzene, 2 h, reflux 2d, 63
f H Me CO,Me Et benzene, 3 h, reflux 2d, 61
g H H H r-BuMe,Si  benzene, 18 h, reflux 2e, 64
h H Me H r-BuMe,Si  benzene, 8 h, reflux 2f, 52
i Me H H i-Pr CHCl,, 7 h, reflux 2g, 50
j F H H i-Pr benzene, 18 h, reflux 2h, 24
k Me H Me -Pr benzene, reflux 0

a : 8 % of compound 3a were also produced (see Scheme 6).
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Lower yields were obtained w'nen R'= Cl, F (entry d and j). This is probably due to the use of a
mixture of diastereoisomeric azadlenes Only those bearing the halogen atom cis to the trialkylsilyloxy
group would allow the azadiene to adopt the cisoid conformation required for a successful cycloaddition
{Scheme 5).
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In most cases, non-polar solvents such as benzene, toluene or chloroform gave the best results.
Acetonitrile usually gave lower yields. No cycloadduct could be obtained when R’= Me (entry k).
However no attempts were made to use high pressure or Lewis acid catalysis to increase the rate of this
reaction.

The structures of pyridones 2 followed from the examination of their spectral properties or by

n with authentic samples. The regioselectivity of the reactions with methyl propiolate is in full

In the reactions corresponding to entries a and b of Table 1, we were able to isolate £ 8 % of an
isomer 3a of the main product 2a. The structure of 3a was confirmed by comparison with an authentic
sample. This minor product could result from a [2+2] cycloaddition of DMAD to the C=N bond of the
azadiene followed by a fast electrocyclisation of the resulting push-pull azetine 4 to give the isomeric
azadiene 5. A second electrocyclisation followed by aromatization would give the observed pyridone 3a

(Scheme 6).
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2. Quinones

The reaction of benzoquinone with azadiene 1a gave an adduct which was directly acetylated to
yield the isoquinoline derivative 6 (Scheme 7). Similarly, 2-azadiene 1a reacted with 1,4-naphtoquinone

to give a good yield of azaanthraquinone 7.
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nitriles 8 (Scheme 8, Table 2). Here again the primary adduct could not be identified : it spontaneously

aromatized to give the pyrimidone derivatives 9 after methanolysis. Table 2 shows that these hetero Diels-

Alder reactions allowed the preparation of a wide variety of polyfunctionalised pyrimidones.
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Table 2 : Cycloaddition of 2-azadienes 1 with activated nitriles
Entry R' R R® R* Conditions Yields %
of 9

a H H p-Tos i-Pr benzene, 30 min., 25° C 9a, 93
b Me H p-Tos i-Pr benzene, 30 min., 50° C 9b, 76
c F H p-Tos i-Pr benzene, 1 h, 50° C 9¢, 59
d Cl H p-Tos i-Pr benzene, 1 h, 50° C 9d, 51
e Bu H p-Tos i-Pr benzene, 1 h, 50° C 9e, 60
f H H Cl,C i-Pr neat, 15 min., reflux 9f, 94
g Me H CILC i-Pr neat, 3 h., reflux 9g. 73
h Bu H ClC i-Pr neat, 10 h, reflux Oh, 49
i H Me ChC i-Pr ncat, 3 h, reflux 0 84
j H H CO,Et i-Pr CHCl;, 1 h, reflux 9j, 82
k Me H CO,Et i-Pr benzene, 12 h, reflux 9k, 63
J H Me CO,Et Et neat, reflux 0

THREE-COMPONENT SYNTHESIS OF PYRIDONE AND PYRIMIDONE

MNMETDTY A MTULC
DLRIVALLVLED

The broad scope of the cycloaddition reactions of 2-azadienes led us to examine whether the
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of an iminoether 10, an acid chioride 11 and a dienophile into the corresponding heterocycies 2, 6, 7 or

9 in a one-pot process (Scheme 9, Table 3).
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Table 3 : Synthesis of azaaromatics 2, 6, 7 and 9 from iminoether 10, acid chiorides ii
?

Product R' R’ “E;S?S ) Time ‘Y(;sf&g ) ;f;d(z)
Process process
H CO,Me 2 1h30 81 44
Me CO,Me 1.5 3h30 65 31
. Ph CO,Me 1.5 16 h 30 76 -
oo g al CO,Me 2 18 h 63 20
:T\;[ H H 2 3110 78 56
, oM Me H 1.5 3h25 85 39
Ph H L5 16 h 60 -
cl H 2 23h 43 42
F H 2 20h 43 13
OAc
FONTSTS | & £ 12 s eqb
i o - - - 1.0 Il 4/ JL
5 on
(0]
O\'/\AKI'/\ - - 2 3h 52 63"
HN _~# /
-
e
O\])\.l/ e H p-Tos L5 35 min.” 94 69
'””“"\f N Me p-Tos 1.5 Ih 66 59

a : the cycloaddition step was done at 25° C.
b : from 2-azadiene 1a.

The optimised protocol first involves the addition of the acid chloride 11 to a solution of the iminoether 10
and triethylamine in toluene. We found that both triethylamine hydrochlioride and excess triethylamine had
to be eliminated before addition of the dienophile. Heating the azadiene in the presence of triethylamine
hydrochloride led to extensive decomposition. Also, some highly electrophilic dienophiles (e.g. DMAD)

can rcact with excess triethylamine. The cycloaddition was effected by heating the solution of the diene

and the dienophile in toluene at 85° C. The on mixtur orked-up with concentrated HCI and
then neutralised with sodium bicarbonate. Table 3 clearly shows that this protocol gave in general much

better yields than the two-step process involving the synthesis and isolation of 2-azadienes.
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CONCLUSIONS

In summary, we have developed a concise and highly convergent approach towards
polysubstituted pyridones and pyrimidones from simple and readily accessible starting materials. The
method should provide access to a wide range of substitution patterns which are defined by an appropriate
choice of the starting materials. The three-component protocol is the most practical and gives the best
yields. The stepwise procedure involving the isolation of the 2-azadiene will only be used in special cases.

These findings are now being extended to the synthesis of piperidine derivatives.
DVDILI'DIRARATRATT AT TA DM
DArLRIIVILRINTI AL TAKI

Melting points were taken using a Leitz-Wetzlar HM-Lux microscope equipped with a hot plate. IR spectra
were recorded on Perkin-Elmer 297 or 681 spectrometers. 'H NMR spectra were obtained on Varian T-
60, XL-100, XL-200, VXR-200 or Gemini-300BB spectrometers [8=0 (TMS), CDCl;, J in Hertz].
PC NMR spectra were recorded at 20 MHz on Varian CFT-20, at 50 MHz on Varian XL-200 or VXR-

200, at 75 MHz on Gemini-300BB (8 in ppm relative to internal TMS, J in Hertz). Mass spectral data
were measured on Varian MAT-44 or FINNIGAN MAT-TSQ-70 spectrometers (electronic impact 70 eV

100 eV with 200 pibar isobutane as ionising gas). Benzene, toluene and diethylether
odium-benzonhenone ketvl Petroleum ether and triethvlamine were distilled from

AVATUVLRLVPOLLVIED B a. DLV UIL Ll Gl LUy IGLUUUT WL L WIS U v

calcium h ride. Acid chlorides were distilled immediately before use. All azadienes were prepared and

purified according to the published procedures.7

General nrocedures:

Method A refers to the cycloaddition using a purified diene and the dienophile (neat or in CHCl,, benzene,
toluene). Work-up protocols 1 or 2 were applied except in specified cases.

Method B refers to the three-component strategy from N-7-butyldimethyisilyl iminoether i@, the
appropriate acid chloride 11 and the dienophile :

A solution of acid chloride (3.26 to 4.97 mmol) in 1 ml of dry toluene was added dropwise (o a solution
of N-z-butyldimethylsilyl iminoether 10 (3.26 to 4.97 mmol) and triethylamine in 2.5 ml of dry toluene.
The resulting mixture was stirred for 2 hourq at room temperature. Then 3 ml of petroleum ether (bp:

40-60° C) were added in one portion. The cipitate of triethylamine hydrochloride was filtered off under
dry argon, washed with 3 portlons of 1 ml of petroleum ether. Removal of the solvents at reduced
pressurc (oil pump) and addition of 3.5 1 of dry toluene gave a solution of the azadiene to which 1

nt o F tha dianoshila vone addad Tha e wag haatad ot Q80
equivalent of the dienophile was added. The mixture was heated at 85° C.

Two different work-ups have been used :
Work-up 1 : Addition of 4 ml of mcthanol to the reaction mixture at room temperature followed by
removal of the solvents (rotavapor). Addition of small amount of diethylether to the residue gaves a

oructallina matarial
Clystaniic mdiciidr.

Work-up 2 : The reaction mixture was quenched with 0.5 ml of concentrated hydrochloric acid at room
temperature. The mixture was concentrated in vacuo and the residue was taken up in chloroform to give a
solution which was washed with 5 % NaHCOj; in water. The organic layer was dried over MgSOy,.

Removal of the solvent and addition of r‘llpthylpthpr gave r\rycmlhnp material. In all cases, the r‘rycmlc were

..... VLG

of satisfactory purity. Analytical samples were obtained after recrygtalhzatlon or chromatography on silica
gel.

4,5-bis(methoxycarbonyl)-2-pyridone 2a (RN: 80658-29-3)
Method A: 1.03 gr (3.27 mmol) of azadiene 1a, 0.8 ml (6.5 mmol) of DMAD, 3 ml of benzene, 1 h 30
at reflux. Work- up 2. Chromarography on silica gel (AcOEt). Yield 2a: 0.445 gr (64 %). Rf

0.3 (AcOEt). mp: 151-152° C. 'H NMR (CDCli;, TMS, 60 an,, ppm): 3.82 (s, 3H); 3.92 (s, 3H); 6.53
1LY\, o 1 1LTY. 12 42!’\

£ 1212 7¢ 1IN TD /LI DCs¢ \ IANND 1TAK 1720 1670 140N .
\:s, 1r1); 6.1 {s, iy, J-13.0 (S, 111). u\ (Cnlis, 05, ¢m ) 340U, 1745 150, 1670 164U (e

1300; 1120; 1080. MS (EI) m/e=211 (M*, 4 %); 180 (M*-CH;0', 10 %); 159 (M"-C,H,0, 6 %); 128

(159-CH:O", 7 %); 100 (159-CO,CHzx, 31 %). Exact mass calcd for CoHgNOs requires m/e 211.0480;
found m/e 211.0472. Minor isomer: 4,5-bis(methoxycarbonyl)-2-pyridone 3a (RN: 32383-11-

2): Yield 3a: 0.053 gr (8 %). R¢: 0.26 (AcOEt). 'H NMR (CDCly, TMS, 60 MHz, ppm): 3.99 (s, 3H);

>
- 1
s 1
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PSt, cm'') 3640; 3300 1740 (broad) 1660 (broad) 1640 1555 1495 1465 1440 1280 1250 1150
1130; 10705 1025; 850; 760. MS (EI) m/e = 211 (M 27 %), 180 (M ~CH3O 43 %); 179 (M"-CH;0H,

44 %Y. 149 (180-CH.O. 19 %): 148 (180-CH 190 71770
5 70, 177 (10U-LIKI3NT L, 17 0, 1406 (10U- \,u;Uﬂ, 10 /0), 141 \Lou-\,uz\_,rlg, 32 /o), 12U (1 /Y-

CO,CHjy, 28 %); 92 (100 %).
Method A (from azadiene lb) 0.60 gr (2.47 mmol) of azadiene 1b, 0.610 ml (4.96 mmol) of DMAD, 5
ml of CHCl3, 3 h at reflux. Work-up 2. Chromatography on silica gel (AcOEt). Yicld 2a: 0.315 gr (60
%). Minor 1somer: 4,5-bis(methoxycarbonyl)-2-pyridone 3a: Yield 3a: 0.042 gr (8 %).

Method B : 0.7 gr (3.48 mmol, 2 eq.) of iminoether 10, 0.48 ml (3.48 mmol, 2 eq.) of E;;N, 0.25 ml
(3.48 mmol 2 eq. ) of acety! chlorlde 0.21 ml (1.74 mmol leq.) of DMAD, 1 h 30 at 85° C. Work up 2.

Yield 2a: 0.298 gr (81 %).

4,5-bis(methoxycarbonyl)-3-methyl-2-pyridone 2b
Method A : 0.359 gr (1.4 mmol) of azadiene 1¢, 0.340 ml (2.8 mmol) of DMAD, 5 ml of benzene, 3 h at
reflux. Work-up 2. Reuystalhzanon from CH3CN Yield 2b: 40 %. mp: 193° C. 'H NMR (CDCl;, TMS,

200 MHz, ppm): 1.96 (d, 3H, b= 0.59Hz); 3 ( 3H); 3.86 (s, 3H); 7.98 (d, 1H, 8= 0.59Hz); 10.4

1LIN l-f‘* NINATY 7T TTAAQ TS NATT. 1L VT, T£E 1Q. 1417 E7. 140 Q7 12" Qr

\S, 111). U INIVIR (UDCUI3, 1IVID, /D VINZ, ppl 107077 103.18; 1023.07] 144.83; 13/.80; 126.09;
107.89; 52.75; 52.26; 13.05. IR (KBr, PSt, cm l) 1750; 1725; 1645; 1620; 1445; 1420; 1380; 1310;
1260; 1200; 1160; 1065. MS (EI) m/e= 225 (M™, 34 %); 210 (M"-CH5, 11 %); 193 (M*-CH,OH,
91 %); 178 (210-CH;0H, 12 %); 166 (M"-CO,Me’, 3 %); 149 (193-CO,, 8 %); 135 (166-CH;0",
29 %) 123 (166-CONH, 2 %), 107 (135-CO, 15 %); 73 (18 %). Exact mass calcd for C;oH;;NOj4
requires m/e 225.0637; found m/e 225.0643.

Method B : 0.654 gr (3.26 mmol, 1.5 eq.) of iminoether 10, 2.26 ml (16.3 mmol, 7.5 eq.) of Et;N,
0.28 ml (3.26 mmol, 1.5 eq.) of propiony! chloride, 0.27 ml (2.17 mmol, 1 eq.) of DMAD, 3 h 30 at 85°
C. Work-up 2. Yield 2b: 0.319 gr (65 %).

3-chloro-4,5-bis(methoxycarbonyl)-2-pyridone 2c

Method A : 0.388 gr(l4 mmol) of azadiene Id 0.340 ml (2.8 mmol) of DMAD 5 ml of benzene, 3h at
reflux. Work-up 2. Recrystalhzatlon from CH;CN. Yield 2¢: 28 %. mp: 219° C. 'H NMR (CDCl;, TMS,
200 MHz ppm) 3.78 (s, 3H); 3.89 (s, 3H); 8.07 (s, 1H); 104 (s, 1H). ”C NMR (CD;SOCD3,

164 22, 169 70. 187 QA4 1A 1L, 1AN TN, 191 A2, ITNL AQ. €2 1MN. £ £77 TN /Di.. DQ
IJ lVlﬂL, ppm) 104,00, 104./7, 10/7.74, 194,19, 14VU./U; 121.40, 1UJD.40, JJ.1<4 S0 IR {ADI, I’DI.,

; .01
cm’') 1750; 1730; 1650; 1450; 1425: 1305; 1250; 1235; 1150; 1100. MS (ED) m/p; 45 (M™, 69 %); 214

D
650; ; 1250, (EI) m/e= 2 gl %), 21

(M"-CH;0, 10() %); 186 (M"-CO,Me", 4 %); 182 (2 CH;0H, 4 %); 171 (182-HNCO, 6 %); 127
(186-C02Me 3 %): 43 (HNCO", 20 %). Elemental analy51s. % calculated C : 44.01 %, H : 3.28 %, Cl :
14.43 %, N : 5.70 %, % found C : 43.97 %, H : 3.12 %, Cl : 14.57 %, N:5.56 %.
Method B : 0.874 gr (4.34 mmol, 2 eq.) of iminoether 10, 0.6 ml (4.34 mmol, 2 eq.)
(4.34 mmol, 2 gr ) of (‘hlnmd_cgtvl chloride, (0.266 ml (2.17 mmol, 1 eq.) of DMAI
Work-up 2. d2c:0333 gr (63 ).
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Method A (from azadiene 1e) : 0.854 gr (2.6 mmol) of azadiene 1e, 0.32 ml (2.6 mmol) of DMAD, 2 ml
of benzene, 2 h at reflux. Work-up 2. Chromatography on silica gel (AcOEt). Yield 2d: 0.368 gr

(63 %). Ry: 0.30 (AcOEY). mp: 157-158° C. ‘H NMR (CDCl;, TMS, 60 MHZ, ppm): 2.53 (s, 3H); 3.79
(s. 3H): 3.85 (s, 3H): 6.55 (s, 1H); 12.7-13.7 (s, 1H). IR (KBr, PSt, cm™") 3430; 3320; 1730; 1715;

1665 1R"N’\ 11/1{'\ 1/1’)(\ 1’2.')< |’)’7ﬂ l’)(O 12000 116 ’)(\ 0<< QQ< '70(’\ ’7Qﬂ 640 MS l!"T\ mie=

Uuidr, FAv.v N y NLbgoan

1 1
226(M+1)". F.lcmcntal analym : ‘7/ calculated C : 53.33 %, H : 4=92 %, N : 6=22 %; %o found C:
53.25%,H 497 %, N :6.21 %.
Method A (from azadiene 1f) : 0.418 gr (1.7 mmol) of azadiene 1f, 0.42 ml (3.4 mmol) of DMAD, 6 ml

of benzene, 3 h at reflux, Work-up 2. Yield 2d: 0.236 gr (61 %).
5-(methoxycarbonyl)-2-pyridone 2e (RN: 66171-50-4)

Method A : 0.500 gr (1.58 mmol) of azadiene 1a, 0.282 mi (3.18 mmol) of methyl propiolate, 5 mi of
]'\nr\r)nnn 1 Q "1 at r‘t&ﬂ ‘II,/\ Yl' n ’) Phrnmnfnnrnnh‘l nn l‘l]lf‘ 0 ﬂD‘ (Fu_ ] /‘ID nU' QIII \ V|Plr‘1 ’ﬁ
UbllL\lll\a 10 11 au lblluf\ Yvuwrn“«T ul/ o \zlll\llllul\lsl “L’“] il dlliva 6\-1 \\./.ILZ\IL FreL LNJAA. Fi .l} L AINANE AN

=z,

0.155 gr (64 %). Ry: 0.30 (CHCL/iPrOH: 9/1). mp: 163-164° C. 'H NMR (CDCl,, TMS, 200 MHz,
ppm): 3.87 (s, 3H); 6.5 (d, 1H, *J=9 Hz); 7.87 (dd, 1H, *J=9Hz, *J=2Hz); 8.1 (d, IH, ‘J=2Hz);
10.3-12 (s, 1H). °C NMR (CDCly, TMS, 50 MHz, ppm): 165.58; 164.52; 140.99; 139.85; 119.49;
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111.03; 52.07. IR (CHCI;, PSt, em’') 3650; 3400; 1720; 1660; 1620; 1440; ; 1120. Exact mass

LU VLRI, ,

caled for C;H,;NO; requires m/e 153.0426; found m/e 153.0427.

Method B : 0.7 gr (3.48 mmol, 2 eq.) of iminoether 10, 0.48 ml (3. 48 mmol 2 eq.) of E»N, 0.25 ml
{2 AQ mmanl D an Y Af aratyl chlarida N 18K 2171 774 mm,\l | s ) UL piolate. 3 h 10 at 85°
\2.40 OiNoL, £ €4.) Of acety: Cuoriae, uv.100 mii (1. /4 minol, 1 €4.) of luu.uyl propioiate, 5 n v at 5o

C. Work-up 2. Yield 2e: 0.207 gr (78 %).

5-(methoxycarbonyl)-6-methyl-2-pyridone 2f

Method A : 1.178 gr (3.58 mmol) of azadiene 1e, 0.636 ml (7.16 mmol) of methyl propiolate, 7 ml of

benzene, 8 h at reflux. Work-up 2. Chromatography on silica gel (CH,Cl1,/iPrOH: 9/1). Yield 2f:

0.311 gr (52 %). Ry 0.36 (CH,Cly/iPrOH: 9/1) mp: 220-221° C. H NMR (CDCl;, TMS, 100 MHz,
ppm): 2.78 (s, 3H); 3.9 (s, 3H); 6.48 (d, 1H, °J=9.4 Hz); 8.1 (d, 1H, "J=9.4 Hz); 13.0-13.5 (s, 1H). IR
(CHCls, PSt, cm’™") 3350; 1705; 1645; 1600; 1430; 1270. MS (EI) m/e = 167 (M*, 73 %); 149 (M"-

H,0, 7 %); 136 (M"-OCH;, 100 %); 135 M" -CH;0H; 30 %); 108 (M™-CO,CHj5’; 22 %); 43
(HNCO"'; 20%). Elemental analysis % calculated C : 57.48 %, H : 5.43 %, N : 8.38 %; % found C :

€T AINO. 1T . S A 7 £ . Q NE o7
2/7.0U Vo, Il 1 0.4 Yo, \J 1 0.LD To.

5-(methoxycarbonyl)-3-methyl-2-pyridone 2g (RN: 66909-31-7)
Method A : 0. 468 gr (1 8 mmol) of azadiene Ic, () 30 ml (3.6 mmol) of methy!
CHC13 7 h at reflux. Work-up 2. Recrystallization from CH3CN. Yield 2g: 0.152

C. '"H NMR ((“ﬁ(‘l , TMS, 200 M}—Tv nnm\ 2,18 (s, 3H): 3.86 (s, 3H): 7.86 (4. 1

A1 i8NG s PV 10 \o, CARJy SOV Sy Jiljy 1.0U 4y

(d, 1H, *1=2 4 Hz); 13 0 (s 1H). C NMR (CDCl;, TMS 50 MHz, ppm): 164. 66 164 32 1 7 07
136.59; 128.43; 109.41; 51.44; 16.09. IR (KBr PSt, cm’') 1725; 1675; 1595; 1575; 1445; 1350; 1310;
1240; 1200; 1150. MS (EI) m/c = 167 (M™, 100 %); 136 (M"-CH,0', 77 %); 108 (M™-CO,Me’, 16 %);
53 (35 %); 43 (HNCO™, 31 %). Elemental analysis % calculated C : 57.48 %, H : 5.43 %, O : 28.71 %:;
Je found C : 57.38 %, H : 5.40 %, G : 28.86 %.

Method B : 0.654 gr (3.26 mmol, 1.5 eq.) of iminoether 10, 2.26 ml (16.3 mmol, 7.5 eq.) of Et;N, 0.28
ml (3.26 mmol, 1.5 eq.) of propionyl chloride, 0.195 ml (2.17 mmol, 1 eq.) of methyl propiolate, 3 h 25
at 85° C. Work-up 2. Yield 2g: 0.31 gr (85 %).

3-fluoro-5-(methoxycarbonyl)-2-pyridone 2h
Method A: 0.860 gr (3.3 mmol) of azadiene 1g, 0.547 ml (6.6 mmol) of methyl propiolate, 3 ml of
benzene, 18 h at reflux. Work-up 2. Chromatography on silica gel (CH,Cl,/iPrOH: 96/4). Yield 2h:

N 120 Y B A » r\ ~ 72} 8 SFal ANS AN £ ¥ ATR ATY - &Y

0.158 gr (28 %). Ry 0.29 (CH,Cl,/iPrOH: 96/4). mp: 206-207° C. H NMR (CDCl;, TMS, 200 MHz,
AnmYe 2 RO« - T 61 (dd TH 410 22 91 1 =11 THY 7 8% (dd 1TH 127 27y Toioe) QH )
}JlJlllj <J.0OU \3, Jll}, IOl \UU, 1, JHH P2 <3 B v 7Py JHF 11, lllL} 71.00 \ Ll 111, JHH FN L/llL J}{F'—U 71 lL}
11.0 (s, 1H). ’C NMR (CD;SOCD;, 75 MHz, ppm): 163.96; 156.09; 150.95; 136.10; 119.89; 107.37;
52.24. IR (KBr, PSt, cm’™") 1710; 1670; 1630; 1485 1445; 1430; 1310 1260; 1230; 1160; 1095 MS
( )m/e— 171 M", 4 %); 140 (M"-CH;0', 5 %); 131 (17 %); 103 (29 %); 51 (37 %); 43 (HNCO",

%). Elemental analysis 1 9% calculated C : 49.1 %, H: 3.5 %, N : 8.2 %; % found C : 48.81 %, H

297 07, W . 7077 0.
Dl O, AN 1T T 0.

Method B : 1 gr (4.97 mmol, 2 eq.) of iminoether 10, 6.9 ml (4.97 mmol, 20 eq.) of Et;N, 0.479 gr
(4.97 mmol, 2 eq.) of fluoroacetyl chloride, 0.222 ml (2 5 mmol, 1 eq.) of methyl proplolate 20 h at 85°
C. Work-up 1. Yield 2h: 0.183 gr (43 %).

4,5-(bismethoxycarbonyl)-3-phenyl-2-pyridone 2]
Method B : 0.654 gr (3.26 mmol, 1.5 eq.) of iminoether 10, 0.45 ml (3.26 mmol, 1.5 eq.) of Et;N, 0.43
ml (3.26 mmol, 1.5 eq.) of phenylacetyl chloride, 0.27 ml (2 17 mmol, 1 eq ) of DMAD. 16 h 30 at 85°

. 717 "9100 ¢ i NMD
C. Work-up 2. Recrystallization {rom LU3L1V Yield 2j: 0.476 gt (76 %). mp: 237-238° C. ' H NMR

(CD,SOCD;, 200 MHz, ppm): 3.51 (s, 3H); 3.74 (s, 3H); 7.19-7.4 (m, 5H); 8.14 (s, 1H); 12.60 (s,
IH). C NMR (CD;SOCDs, 50 MHz, ppm): 166.19; 163.66; 161.46; 142.07; 141.27; 133.63; 129. 65;
128.89; 128.29; 128.00; 105.39; 52.35; 52.23. IR (KBr, PSt, cm™') 3025; 1750; 1715; 1636; 1430;
1325. MS (CI) m/e= 288 (M+1)". Elemental analysis : % calculated C : 62.71 %, H : 4.56 %, N : 4.87

7 O] L d N LN £ 7 IY L AEN L N A QL 7
o, Yo TOUna L I 0£.05 Yo, 11 . 4.04 Vo, IN D 4.00 0.

5-(methoxycarbonyl)-3-phenyl-2-pyridone 2Kk

Method B : 0.654 gr (3.26 mmol, 1.5 eq.) of iminoether 10, 0.45 ml (3.26 mmol, 1.5 eq.) of Et;N, 0.43
ml (3.26 mmol, 1.5 eq.) of phenylacetyl chloride, 0.193 ml (2.17 mmol, I eq.) of methyl propiolate, 16 h
at 85° C. Work-up 2. Recrystallization from CH;CN. Yield 2k: 0.296 gr (60 %). mn 183-184° C. 'H

NMR (CDzSOCDa 300 MHL ppm): 3.77(s, 3H) 7.30-7.72 (m, 5H); 7. 89 (d, 1H, J—2 4 Hz); 8.03 (d,
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1H, “J=2.4 Hz); 13.54 (s, IH). °C NMR (CD,SOCDs, 75 MHz, ppm): 164.58; 161.50; 139.60; 136.60;
135.91; 129.72; 128.34; 128.22; 128.00; 108.67; 52.03. TR (KBr, PSt, cm') 3050; 1720; 1655; 1619;

3,5,8-triacetoxyzsaqumolme 6 (RN 80662-18-6)

Method A : 1.548 gr (4.9 mmol) of azadiene 1a, 0.356 gr (3.3 mmol) of p-benzoquinone, 7 ml of
CHCl;, 6 h at 25° C. Work-up: 10 ml of acetic anhydride and 1 drop of pyridine were added. The reaction
mixture was then heated at reflux for 16 h. After removing the solvents, the residue was purified by
chromatography on silica gel (AcOEt/hexane: 4/6). Yield 6 (oil): 0.56 gr (59 %). R¢: 0.35(AcOEt/hexane:
4/6). 'H NMR (CDCls, TMS, 200 MHz, ppm): 2.40 (s, 3H); 2.44 (s, 3H); 2.46 (s, 3H); 7. 20 (d, 1H,
"J=8.4Hz); 7.32 (d, 1H, YJ=1. 2Hz); 7.34 (d, 1H, "J=8.4Hz); 9.02 (d, IH, *J=1 .2Hz). "C NMR
(CDCl3, 50 MHz, ppm): 168.90; 168.66; 168.58; 154.59; 146.65; 144.56; 142.73; 132.89; 122.74;
121.30; 118.42; 105.04; 20.86; 20.65; 20.51. IR (CH,Cl,, PSt, cm") 1760; 1630; 1595; 1360; 1185
(broad); 1135; 1050; 1000. MS (EI) m/e= 303 (M™,2 %); 261 (M+‘—C2H20; 4 %); 219 (261-C,H,0; 8
%); 177 (219- C2H20, 23 %); 43 (HNCO", 100 %). Exact mass calcd for C,sH;3sNOy requires m/e
303.0743; found m/e 303.0743.

Method B : 0.654 gr (3.26 mmol, 1.5 eq.) of iminoether 10, 0.45 ml (3.26 mmol, 1.5 eq.) of Et3N, 0.23
ml (3.26 mmol, 1.5 eq.) of acetyl chloride, 0.234 gr (2.17 mmol, 1 eq.) of p-benzoquinone, 6 h at 25° C.
Work- -up: 6.5 ml of acetic anhydrlde and | drop of pyndmc were added. The reaction mixture was then
nCd[CG at renux IO[’ 10 l’l AI[CI’ removmg [ne SOlVCllIS tne I'CSIGLIC was purlneu Dy Cnromdlograpny on
silica gel (AcOEt/hexane: 4/6). Yield 6: 0.31 gr (47 %).

benzo[g]zsoquz oline-3,5,10(2H)-trione 7 (RN: 80658-30-6)
1NL .. ) & _“ PG I Y L RPN N VLOY o Y QA e I O P e A Lor SRR B g
lVlC[I’[Uu /‘\ l. IU() gr ool mimn )l) 01 azadiene ia, u.,ovy gf {(<£.24 ININO1) O1 4 Hdpﬂ qumone, / Il OlI
SR o 1 X7 - 12N ..1 f PR Wyt Sy & g [ PR IS QN pupE [V SN 1L
L,I'l\_,lg 3 ll al 1ériux. VVUfK u[} l jolV) j..l.l I concCentrated N1 were aaaeda ana ine IIlleuI'C was bllITC(_l IUI' 10

h at room temperature. After removing the solvents in vacuo, the residue was treated at reflux in a rrnxture
of cthanol and ether (6/4) and the solid was filtered off. Yield 7: 0.378 gr (72 %). mp: 280-285° C. 'H
NMR (CF,COOD, TMS, 200 MHz, ppm): 7.99 (s, 1H); 8.17 (m, 2H); 8.60 (m, 2H); 9.18 (s, 1H). "°C

NMR (CF;COQD, 75 MHz, ppm): 183.30; 183.16; 167.54; 145.37; 141.96; 137.76; 137.30; 134. 69
134.59; 129.71; 129.32; 118.89; 117.97. IR (KBr, PSt, cm™) 3200-2500; 1690; 1670; 1655; 1590;
1550; 1445; 1345; 1295; 1250; 970; 920; 800; 770; 750, 720; 690; 610. MS (EI) m/e= 225 (M™,100 %);
197 (M"-CO; 30 %); 169 (197-CO; 19 %); 141 (169-CO, 11 %); 43 (HNCO", 70 %). Exact mass calcd

NSy N A7 1UFTRRS, 21 T (AN

for C 1 3H7N03 requires m/e 225. 0426 found m/e 225 0424,

Method B : 0.654 gr (3.26 mmol, 2 eq.) of iminoether 10, 0.45 ml (3.26 mmol, 2 eq.) of Et;N, 0.23 ml
{3.26 mmol, 2 eq.) of acetyi chloride, 0.257 gr (1.63 mmol, 1 eq.) of 1,4-naphtoquinone, 3 h at refiux.
Work-up: 90 ul of concentrated HCI were added and the mixture was stirred for 16 h at room temperature.

After removing the solvents in vacuo, the residue was treated at reflux in a mixture of ethanol and ether

(6/4) and the solid was filtered off. Yield 7: 0.19 gr (52 %).

6-(p-toluenesulphonyl)pyrimidin-4(3H)-one 9a

Method A : 1.3 gr (5.35 mmol) of azadiene 1b, 0.968 gr (5.35 mmol) of tosyl cyanide, 10 ml of
benzene, 30 minutes at 25° C. Work-up 1. Recrystallization from CH;CN. Yield 9a: 1.23 gr (93 %). mp:
280° C. 'H NMR (CD3SOCD;, 200 MHz, TMS, ppm): 13.1 (s, 1H); 8.31 (d, 1H, °J=0.9 Hz); 7.88 and
7.50 (AB system, 4H, ’J=8. 3Hz); 7.04 (d, IH, °1=0. 9Hz); 2.44 (s, 3H). BC NMR (CF,COOD, TMS,
20 MHZ ppm): 163.84; 162.75; 152.20; 149. 06 131.25; 130.66; 129.10; 116.00; 20.14. IR (KBr, PSt,
em™) 3600-3300; 3150-2700; 1670; 1600; 1550; 1410; 1330; 1300; 1210; 1160; 1060; 980; 940; 900,

880; 80S5; 750; 745 680; 630 MS (Cl) m/e =251 (M+1)+ 501 (2M+1) F,lemental analysis : %
calculated C : 52.80 % H:400%,N:11.20%, O : 19.20 % S: 1280% % found C : 52.74 %, H :
397 %, N:11.18%,0:19.13 %, S : 1298%

Method B : 0.654 gr (3 26 mmol, 1.5 eq.) of iminoether 10, 0.45 ml (3.26 mmol, 1.5 eq.) of Et3N, 0.23
ml (3.26 mmol, 1.5 eq.) of dcetyl chloride, 0.41 gr (2.17 mmol, 1 eq.) of tosyl cyanide (95 %),
35 minutes at 25° C. Work-up 1. Yield 9a: 0.511 gr (94 %).

5-methyl-6-(p- fnlupnﬂculnhnnvllnvrlmldln 4(3H)-one 9b
eCer O=(P-tOLRENRESRIPRUN FE Py i ald

Method A : 1.197 gr (4.65 mmol) of azadiene Ic, 0. 842 gr (4.65 mmol) of tosyl cyanide (95 %), 10 ml
of benzene, 30 minutes at 50° C. Work-up 1. Recrystallization from CH4CN. Yield 9b: 0.932 gr (76 %).

mp: 212° C. H NMR (CD;SOCD;, TMS, 200 MHz, ppm): 13. 0 (s, 1H); 8.13 (s, I1H); 7.87 and 7.51
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(AB system, 4H, =8, 4Hz); 2.48 (s, 3H); 2.43 (s, 3H). c NMR (CF;COOD, TMS, 20 MHz, nnm)

161.50; 149.62; 149.07; 148.87; 131.94; 131.06; 130.61; 128.34; 19.87; 9.86. IR (KBr, PSt, cm™)
3600-3400; 3100-2700; 1680 1660 1590 1380 1330; 1300; 1170; 1140; 1090; 1040; 920; 800; 690.

RACQ ST s ¥ o s BN /R o -

MS (CI) m/e =265 (1Vl+1) L LY (41v1+1) % calculated C : 54.55 %, H :4.55 %, N : 10.61 %, O :
18.18 %, S : 12.12 %; %o found C : 54.64 %, H : 462 %, N: 1080 %, QO :1805%, S : 1189 %,

LRV S L M |

Method B : 0.654 gr (3.26 mmol, 1.5 eq.) of iminoether 10, 2.26 ml (16.3 mmol, 7.5 eq.) of Et;N,
0.28 ml (3.26 mmol, 1.5 eq.) of propionyl chloride, 0.41 gr (2.17 mmol, 1 eq.) of tosyl cyanide (95 %),
1 h at 85° C. Work-up 1. Yield 9b: 0.377 gr (66 %).

5-fluoro-6-(p-toluenesulphonyl)pyrimidin-4(3H)-one 9c
Method A : 1.719 gr (6.58 mmol) of a7adlene lg, 1 197 gr (6 58 mmol) of tosyl cyamde (95 %), 10 rnl

Afhamarana 1 h ae KN0 M 117000 Da~mrctallioat: o o e N
Ul UCHLCHC, 1 1alt Ju o, YYUIK- up 1 I\CLI_)’DLdIllLdUUl! uuux l.,ﬂ3\,l‘ I.ICIU 7‘. l UJ gl \J‘7 '70) Illp ’DU

C.'HNMR (CD;SOCD;, TMS, 200 MHz, ppm): 13.5 (s, IH); 8.11 (d, IH, ’Jp=1.4Hz); 7.87 and 7.52
(AB system, 4H, *J=8.0Hz); 2.45 (s, 3H). IR (KBr, PSt, cm’') 3400: 3060; 2900; 1700; 1600; 1340;

1310; 1250; 1230; 1185; 1170; 1150; 1085; 830; 815; 690. MS (CI) m/e = 269 (M+)". Elemental
analysis : % calculated C : 49.25 %, H : 3.38 %, N : '10.44 %, S : 11.95 %; % found C . 49.19 %,

TT .2 A1 7 %I . 10 2L . 17 Ng o
n.o41 70, IN 0 1U.J0 /0 S :12.05 o,

5-chloro-6-(p-toluenesulphonyl)pyrimidin-4(3H)-one 9d

Method A : 1.608 gr (5.79 mmol) of ddeiCHC 1d, 1.050 gr (5.79 mmol) of tosyl cyanide (9‘5 %), 1() ml
of benzene 1 hat 50° C. Work- -ip 1. Rcuybla“mauuu from Cu:;pN Yield 9d: 0.841 gr \.)1 /0) mp:
257° C. 'H NMR (CD SOCD;, 200 MHz, TMS, ppm): 13.5- 13 0 (s, 1H); 8.25 (s, 1H); 7.86 and 7.51
(AB system, 4H, J=R. 6Hz); 2.46 (s, 3H). IR (KBr, PSt, cm’ ) 3400; 3100-2900; 1690; 1580; 1330;

1280; 1160; 1130; 1085; 1050; 890; 780; 680. MS (CI) m/e =285 (M+])", 569 (2M+1)*. Elemental
analy51s % calculated C : 46.40 %, H: 3 19 %, N:9.84 %, Cl: 12.45 %, S: 11.25 %; % found C:

12.34 Q. 11 L o7
46.37 /f H: ‘.’.‘737 % N: Y'j’-l‘ %o kl | A% 70 00 11.£L0 0.

5-butyl-6-(p-toluenesulphonyl)pyrimidin-4(3H)-one 9e

Method A 1.198 gr (4 mmol) of azadiene 1i, 0.725 gr (4 mmol) of tosyl cyan (9’5 %), 10 ml of
aENno M Y7, wrobal iﬁno- i Famins LT AT Viald QA N ’7/1[\ e (LN O\ sxveve DIDIKO

UCULCUC 1 11 al JU O, VYUI/( up l I\C\«lybldlllLdUUll 1oin bfl3\,1‘{ LICIU e, V.79V g1 \VV 70). HIP. £40

C.'H NMR /CD SOCD;, TMS, 200 MHz, ppm): 13.0 (s, I1H); 813 (s lH) 7.86 and 7.51 (AB

system, 4H, *J=8.2Hz); 2.97 (m, 2H); 2.46 (s, 3H); 1.15 (m, 4H); 1.00 (t, 3H, *J= 6.8 Hz). "C NMR
(CF,COOD, TMS, 20 MHz, ppm): 160.62; 149.54; 149.00; 147.72; 132.41; 130.63; 128.28; 28.66;

25.66; 22.31; 19.86; 11.69. IR (KBr, PSt, cm™') 3400; 3000-2300; 1660 (broad) 1590; 1390 1310;

1300; 1290; 1240; 1140; 1120; 1070; 820; 720; 680; 650. MS (EI) m/e=306 M", 1%); 277 (M -CHO,

YaaWaNata s 151

12 %); 241 (5 %); 213 (10 %); 200 (100 %); 151 (M"-Tos’, 30%); 139 (10 %); 97 (C,H,", 16 %).
Elemental analysis : % calculated C : 58.80 %, H: 5.92 %, N: 9 14 %, O: 15.67 %, S: 10.46 %; % found
C: 58.90 %, H: 6.01 %, N: 8.83 %, O: 15.75 %, S: 1051%

P& PN PR S N L e ~ma OF
G6-(trichloromethyl)pyrimidin-4(3H)-one 9f

Method A : 0.241 gr (9.91 mmol) of azadiene 1b, 3 ml (30 mmol) of trichloroacetonitrile, 15 mmutes at
reflux. Work-up 1. Recrystallization from EtOH. Yicld 9f: 0.199 gr (94 %). mp: 253° C. 'H NMR
(CD3SOCD;, TMS, 200 MHz, ppm): 13.0 (s, 1H); 8.42 (s, 1H); 6.95 (d, 1H, 5J=0.9Hz). HC NMR
(CF;COOD TMS, 20 MHZ ppm) 162.94; 157.94; 151.41; 111.48; 90.01. IR (KBr, PSt, cm’ 1y 3600-

1280, 13NN, 11EN. QON. QLN ONN. OL5&. QNN. TN L46N RAC
)‘H)U "L\IU AIUU IO)U tl)l()du), lUlU, l‘fAU, 135U] 12UU] 11J5VU] Y0V, YOU; YU, 855, 60UV, /0U, DOU. Vio

(CT) m/e = 213 (M+])". Elemental analysis : % calculated C : 28.10 %, H: 1.41 %, N : 13.11 %, O
7.49 %, Cl : 49.88 %: % found C : 2823 %, H:1.44 %, N : 13.02 %, O : 7.40 %, Cl : 49.91 %.

~rwy

S-meihyi-6-(irichioromethyijpyrimidin-4(3iH)-one 9g
Method A: 0.262 gr (1.02 mmol) of azadiene 1c, 3.0 m! (30 mmol) of trichloroacetonitrile, 3 h At reflux.

P8 s aia2ia008 7 ALAUI00 2%, aleil)

Work-up 1. Recryc.talhmnon from AcOEt/C¢H 5. Yield 9g: 0.169 gr (73 %) mp: 200° C. '"H NMR
(CD;SOCD;, TMS, 200 MHz, ppm): 13.0 (s, 1H); 8.26 (s, 1H); 2.35 (s, 3H). '°C NMR
(CF,COOD,TMS,20 Mhz,ppm): 161.28; 148.46; 146.57; 129.67; 88.30; 12.85. IR (KBr, PSt, cm’ B

e~ n N, IPIN, L8

3600-3300; 3200-2700; 1650, 1600; 1540; 1400; 1380; 1230; 1210; 1120; 930, 880; : 650.
Al

b
datad M 21 &S 0, 1 - D) 1R 07, N » -
Walet v 1 31,05 70,11 £.106 . i

%, Cl1 : 47.08 %.

D
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R LT

AAQ /f'ﬂ'\ [y ke Ta iy A V. O N Blamaant mealooic - O
VD (U l) e =247/ \l\’l'i'l} Cieineiia: a ldlyb > . /0
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46.81 %; % found C : 31.76 %, H : 2.20 %, N :
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5-butyl-6-(trichloromethyl)pyrimidin-4(3H)-one 9h

Method A : 1.631 gr (5.75 mmol) of azadiene 1i, 11.5 ml (0.11 mole) of trichloroacetonitrile, 10 h at
reflux. Work-up 1. Recrystallization from CH;CN. Yield 9h: 0.763 gr (49 %). mp: 192-193° C. 'H
NMR (CD;SOCD;, TMS, 200 MHz, ppm): 13.1 (s, 1H); 8.28 (s, 1H); 2.80 (m, 2H); 1.55 (m, 4H); 1.0
(t, 3H, 3)=6. 2Hz). C NMR ((“F,(‘()(‘)T) TMS, 50 MHz, ppm): 159.64; 157.21; 144 .86; 99.08: 38.65;

38.24; 32.83; 22.28. IR (KBr, PSt, cm’ )3600 3300; 3000 2800 1660; 1595 1380 1240 1120 1080
870; 805-795; 765. MS (EI) m/e=268 (M"", 8 %); 233 (M™-CI, 30 %); 226 (M*-NCO, 35 %): 197 (233-
HCI, 20 %) 191 (233-NCO, 100 %); 190 (226-HCI, 90 %); 163 (191-CO, 8 %); 155 (191-HCI, 20 %);
151 M"-CCly, 100 %); 133 (151- HZO 10 %) Elemental analysm 9% calculated C : 40,01 %, H :

A11 0. N - 1N 20 M. & 0A O . 20 o IT . I AD o .
4. 11 70, IN [ 1U.OY /U \U NN /O,LI.J)'"fU /0, IOIUUHU\_, ‘VULJ “/o,n.‘GIUV/() lVA v.4u 7%, U

6.04 %, Cl: 39.21 %.

2-methyl-6-(trichloromethyl)pyrimidin-4(3H)-one 9i

Method A: 0.282 gr (1.16 mmol) of azadiene 1f, 3.5 ml (35 mmol) of trichloroacetonitrile, 3 h at reflux.
Work-up 1. Recrystallization from AcOEt/C4H,,. Yield 9i: 0.221 gr (84 %). mp: 203° C. '"H NMR

(CD;SOCD;, TMS, 200 MHz, ppm): 12.9 (s, 1H) 6.80 (s, 1H); 241 (s, 3H). e NMR (CF,COOD,
TMS, 20 MHz, ppm): 165.87; 159.77; 152.83; 110.55; 87.02; 17.5. IR (KBr, PSt, cm™") 3600-3200;
3100-2700; 1655; 16()5; 1560; 1470; 1365; 1300; 1230; 1160: 1020; 970; 950; 820-790: 730: 660. MS

(CI) m/e=227 (M+1)". Elemental analysis : % calculated C:31.65 %, H:2.20 %, N : 12.31 %,Cl :
4681 %; % found C : 3177 %, H :2.25 %, N : 1225 %, Cl : 47.12 %.

6- (etkoxycarbonyl)pyrmudm 4(3H) -one 9_]

Method A : 0.229 gr (0.43 mmot) of azadiene 1b, 0.93 mi (9.43 mmot) of ethyl cyanoformate, 2 mi of
CHCI,, 1 h at reflux. Work-up: 3 ml of EtOH was added and the reaction mixture was heated further for
30 minutes. The solvent was removed in vacuo and the resulting brown residue was purified on silica gel

chromatography (CH,Cl,/iPrOH: 9/1). An analytical sample could be obtamcd by recrystallization from

AcOEt/C¢H,,. Yield 9§: 82 %. K, 0.30 (CH,Cl,/iPrOH: 9/1). mp: 211° C.'H NMR (CD+CN, TMS, 200

AMITs ey 109 (¢ 1IN @ 1IN 708 (4 TE 511 AW\ 420 (A AW 37— 1105%. 1 P et
wuxL ppm) 1u1. (s, 1H); 8.18 (s, 1H); 7.05 (d, 1H, "J=1.0Hz); 4.39 (g, 2H, "J=7.1Hz); 1.39 (i, 3H,

Y1=7. 1Hz). *C NMR (CD;SOCD3 TMS, 20 MHz, ppm): 163.78; 161.42; 152.41; 150.91; 117.48;
61.77; 13.99. IR (KBr, PSt, cm™) 3400; 3050; 3000; 2850; 1740; 1690 (broad); 1600; 1550; 1365:

1250; 1100; 1000; 880; 800. MS (CI) m/ec =169 (M+1)"; 337 (2M+])*. Elemental analysis : % calculated
C:50.00%,H: 480 %, N :16.66 %, O : 28.54 %; % found C : 50.05 %, H : 4.93 %, N : 16.40 %,

Q £

MmN £
WU £406.024 0.

6-(ethoxycarbonyl)-5-methylpyrimidin-4(3H)-one 9k

Method A: 0 180 & (7 mmol) of azadiene 1¢, 0.7 ml (0.7 mmol) of ethyl Cyanoformatc 2 ml of
Ao AP 7N N Q sanl AF TeMLT 2xrno ndAdAaAd i tha saantian iy e hantad favelae-

UCHLC“C, 14 H ‘ll. 1cuu)\ YWOUIK- up O 1 UL LAV wWad dUUCU allu lllC roac vl lluAlulC Was fncaieda ruruact

for 30 minutes. The solvent was removed in vacuo and the resulting brown residue was purified on silica

gel chromatography (CH,ClL,/iPrOH: 9/1). An analytical sample could be obtained by recrystalllzatlon
from AcOEt/CgHj,. Yield 9k: 0.080 gr (63 %). Ry 0.30 (CH,Cl,/iPrOH: 9/1) mp: 168° C. 'H NMR

(CD,0D, le 200 MHz, ppm): 10.3 (s, 1H); 8.17 (s, lﬂ), 4.48 (q, 2H, *§=7.2 Hz); 2.28 (s, 3H):
1 A"‘l fe ALY T_"I Io B B PN %I“ AIRATY {I“ﬁ QMTY TRARACQ YN AA R Al. 1 £ NA. 1AQO DD, 1 AT £2.
.47 (L, 211, J=/7.2 It/4). U INNVIRN (ULD30UC D3, 1IVID, LU 1Vlr1£ pplll) lU.) G1, 10204, 147,97, 14/.00,
124.44; 61.42; 14.02; 11.32. IR (KBr, PSt, cm™') 3400; 3100-2700; 1720; 1670; 16'0‘ 1550; 1370;
1340; 1240; 1120; 1060; 940, 880; 860; 760. MS (CI) m/e =183 (M+l) 365 (2M+I) Elementa Ianalysis
1 % calculated C :52.75 %, H :5.49 %, N : 15.38 %, O : 26.37 %; % found C : 52.76 %, :5.63 %,

N. 15.42 %, O : 26.19 %.
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