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920. A4 New Synthesis of 2:3:5: 6-Substituted 4-Pyrimidones.
By BenjaMIN STASKUN and HENRY STEPHEN.

2:3:5: 6-Substituted 4-pyrimidones are readily synthesised by condens-
ation of imidoyl chlorides with methyl or ethyl «-alkyl-B-aminocrotonates.

THE present synthesis involves condensation of imidoyl chlorides (I) with the amino-group
of methyl or ethyl a-alkyl-B-aminocrotonates (1I), followed by ring closure to 2:3:5: 6-
substituted 4-pyrimidones (III), the reaction being analogous to the synthesis of quin-

N
R \Me
R'CCIINR' +  MerC(NH,)ICRCOX —> iy |R,,
n an fo) (1

azolones from imidoyl chlorides and methyl anthranilate.! The methyl and the ethyl
ester of the same «-alkyl-g-aminocrotonic acid give, of course, the same pyrimidone.

The synthesis was modified by preparing imidoyl chlorides by rearranging ketoximes
with phosphorus pentachloride,? which has the advantage that certain imidoyl chlorides,
e.g., Me:CCLIINPh, which are difficult to prepare from the amides, can be obtained and used
in sitw, and it is unnecessary to remove the phosphorus oxychloride produced during the
rearrangement since it has no action on «-alkyl-8-aminocrotonic esters under the experi-
mental conditions. Since hydrogen chloride and methanol or ethanol produced during the
condensations react with imidoyl chlorides and «-alkyl-B-aminocrotonic esters the yields of
pyrimidones were 50—65%, when equimolecular proportions of the reactants were used.
Improved yields (70—809,) were obtained by using an excess of either imidoyl chloride or
ester.

EXPERIMENTAL

o-Alkyl-B-aminocrotonic esters were prepared by Conrad and Epstein’s method,? and stored
over phosphoric oxide.

General Procedures (cf. Table 1).—(a) The imidoyl chloride (0-01 mol.) and «-alkyl-8-amino-
crotonic ester (0-005, 0-01, or 0-02 mol.) were refluxed in dry chloroform (40 c.c.) for 3—4 hr,
(method A) or allowed to remain at room temperature for 2—3 days (method B). These
methods furnish pyrimidones in poor yields from relatively unreactive imidoyl chlorides. In
such cases the imidoyl chloride and ester were heated (paraffin-bath) in the absence of a solvent
(method C), hydrogen chloride and alcohol being evolved. The products (any of the methods)
were acidified with dilute hydrochloric acid and steam-distilled; this hydrolysed unchanged
ester to give steam-volatile or water-soluble products, and converted unchanged imidoyl chloride

* Levy and Stephen, J., 1956, 985.

2 Stephen and Staskun, J., 1956, 980.
3 Conrad and Epstein, Ber., 1887, 20, 3056.


http://dx.doi.org/10.1039/jr9560004708
http://pubs.rsc.org/en/journals/journal/JR
http://pubs.rsc.org/en/journals/journal/JR?issueid=JR1956_0_0

4709
View Article Online

dones.

vimi

6-Substituted 4-Py

5

3

2

[1956]

VL gL 681 Lg PO HTD Y E Y g1 ¥ ¥
€9-L 0-8 181 03 EN"OTH'™D ELE 4 31 S oW ud ZHPOMOPM)-¢ 1P 1 8
€8 £-8 18T 13 IO*NO¥H®) “Iq § ‘.991 ‘O 31 SN wld .
9-8 88 9¥I L9 DNO“TH™D 1y § ‘o991 O g1 g 3T yq 'H'D-¢
6 1-6 L81 L ENOH")D gV 1:6 L 1z .
<9-6 c¥-6 311 08 NO*'H®'D EUE Y 1:3 SN o uq SN H?D-0
g 11 g3 11 811 19 ENOPTHEID g ¢ g g1 1d ol
€21 e-21 (4] gL *NO''H"D g g g g1 il ¥ 1" ud
(4] 90-8 21 Lg DPNOYH™) "1y § 981 ‘O 3:1 eI ald
9-8 78 8¥I 69 1D°NO*'HYD 14 § ‘.81 O Z:1 ¥ IC| 'H*O¢ ud
06 0-6 g1 e IO'NOT'H'D iU 091 O 1:1 ol S0 10"H O~ ud
9-8 ¥8 361 e IPNOTHMO 19 § 0L1 O 1:6 g 3d
06 56 Ie1 eI 1D*NOTH®'D Iy g Y 1:6 ki 9N D'H®O-0 Yd
38 Q-8 $81 oy INOY*H) gy 1 ki | 3q
98 $-8 681 0g *NO*TH®D g g v g 1 54 AN tH"Dg ud
9-8 28 PLI ¥9 ENO*TH®D 1 gV g1 tic oI EHTO 1 4d
— — — 8¢ — 1q § ‘091 ‘D 31 ¥d i
g1 ¢g-31 091 ¥3 ENCOUTHD Iy £ 501 O 311 SN G|
— — — £ 45 — 1y § 50%1 ‘O | ¥ N
I-e1 £-€1 6S1 29 NSO HD Ay § 0% O i1 oIy oI YH*DFON-u¢ ud
78 g8 £91 ¢g ENCORHYO  ay § .8ST O 31 AN wld
cL8 oL-8 191 18 INFOMH"D g 'g %1 1 E1G | YH*D-0°IN-¢ ud
88 98 9%1 £8 ENO®*H™) gy 1:3 oy Eic
— — — — o= gy 1:3 ¥d SN
%6 16 441 g8 NO*"H")D Iy g vV 1:¢ oI SN THPO%WN-T:%:2 ud
56 56 38T gL ENO"™H0 g g 31 3d LIc|
€9-6 L6 9¥1 LL ENO''H®*'D gy i1 N o AW H D¢ ua
- I gy g1 g £
%6 $-6 981 LL INOYHD 14§ ‘001 O 1:1 oI ra
— — — 8% C = 14 § ‘5001 D T:1 G oI
89-6 26-6 631 1€ INOPTH®D 14§ ‘5001 O 151 SN SN S H*D-w ud
€6 %6 3e1 08 NO"H**) gy Y g1 L ¥
99-6 96 1241 £g ENOPTHMD Yy gy I:1 SN SN SIN'HD-0 ud
$9-6 9-6 691 6L ENOPTH®TD gy Y 1 1T L
S1-01 gg-01 oLST <5 2 INO'H®'O 19 § L0%1 O 11 1q AW
— -— — — - g ¥ 0P D 101 s SN yd ud
Anxm N (RN d'W (%) PPRIXA  emwiog pouleIy (11) : (D) X Pt A q
“pbay ‘punoyg o1jel Ie[OJ] 2. (3 R h v g
N - - X*00-, MO FHN)O- I AN
jonpoig

“SQUOPIMIIAG ponasgnS-9 1 Qg g T ATAV]

80/0009564C/6£0T 0T 0p | B10°as.'sqnd//:dny uo 956T Arenuer TO UO pausiidnd
€102 AfenicgeH €2 Uo 1yoa.nn 1eiseAIUN Ag pepeojumog


http://dx.doi.org/10.1039/jr9560004708

Downloaded by Universiteit Utrecht on 23 February 2013
Published on 01 January 1956 on http://pubs.rsc.org | doi:10.1039/JR9560004708

4710 Carrington, Ingram, Schonland, and Symons: Structure and

View Article Online

into the amide. After cooling, the latter was filtered off, and the filtrate, on treatment with
charcoal and ammonia, deposited the crude pyrimidone which crystallised from dilute methanol
or ethanol in colourless needles.

(b) To a solution of the ketoxime (0-01 mol.) in chloroform (50 c.c.) at 0° finely powdered
phosphorus pentachloride (0-01 mol.) was rapidly added and the whole shaken for 1—2 min. to
dissolve the pentachloride. The solution was removed from the ice-bath and treated according
to one of the following procedures. The solution was refluxed for 15 min. to complete the
rearrangement of the ketoxime, the g-alkyl-8-aminocrotonic ester (0:02-—0-03 mol.) in chloro-
form (10 c.c.) was added, and refluxing continued for 2—3 hr. (method D). Alternatively, the
solution after remaining at room temperature for 2 hr. was cooled (10°), the ester (0-02—

TABLE 2.
Pyrimidone

Rin Yield Found, Reqd.,

Ketoxime Me'C(NH,):CR'CO,X Method Formula (%) M.p. N (%) N (%)
PhMeC:N-OH ......... Et E C,H,ON, 65 126° 125 128
(p-C¢H Me)MeC:N-OH Et E  C,H;ON, 65 82 116 116
. Me D  C,H,0N, 65 146 122 12:3
2-C,,H,"CMe:N-OH ... Et F  C,H,,ON,,HCl 65 130 84 89
PhPr2C:N-OH ......... Et E  Cy,H,ON, 72 106 113 116
v eeeeaes Me E 1H 1,0N, 35 73 121 123
(p-CeH Me),C:N*OH... Me F C,oH,,ON, 73 128 9-5 9-2
N Et F  C,H,,0N, 60 140 90 88
Ph,CIN:OH ...........s Et D Table 1 55 157 — —

0-03 mol.) in chloroform (10 c.c.; 10°) was added, and the mixture allowed to remain for 1—
2 days at room temperature (method E).

The following method (F) gave good yields of pyrimidones. The rearranged solution of the
ketoxime, after remaining for 2 hr. at room temperature, was distilled at 40—45°/30 mm. to
remove solvent (30 c.c.) and some phosphorus oxychloride. The a-alkyl-B-aminocrotonic ester
(0-02—0-03 mol.) in chloroform (30 c.c.) was added and the mixture stored for 1—2 days at
room temperature. The products were treated as described previously. Results are recorded
in Table 2. The pyrimidones crystallised in colourless needles from methanol or ethanol.
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