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PHOSPHORUS PENTOXIDE IN ORGANIC SYNTHESIS XXXX.
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Abstract - Pyrrole[2,3-dlpyrimidin-4(3H}~ones (2a-j) were prepared in
18-51% yields by heating 2-acetylamino-3-pyrrolocarbonitriles (1) with a
mixture of phosphorus pentoxide, N,N-dimethylcyclchexylamine hydrochlo-

ride, water, and an appropriate arylamine hydrochloride at 180°C.

Methyl cor ethyl 2-amino-3-pyrrolecarboxylates are co¢bvicusly promising as the
starting materials for the synthesis of pyrrolo(?,3-dlpyrimidin-4(3H)-cnes by the
method similar te that used in the synthesis of 4(35)—quinolinones from antranilic
acid derivatives. However, the synthetic methods leading to methyl or ethyl
2-amino-3-pyrrclecarboxylate derivatives are very scarcely reported in the litera-
ture, Gewald and coworkers have reported2 the synthesis of 2-amino-3,4-diethoxy-
carbonylpyrrole. Its reaction with 4-chlorcacetanilide in the presence of
phosphorus oxychloride was shown to give 3-(4-chlorophenyl)-S-ethoxycarbonyl-2-
methyl—s,7-dihydro-4g-pyrrolo[2,3—g]pyrimidin-4-one3 in 11% yield. In 1985 the syn-
thesis of methyl 2-amino-1-benzyl-4,5-dimethyl-3-pyrrolecarboxylate was reported.A
In a recent work from our laboratories5 we treated its 2-acetylamino derivative
with a mixture of phosphorus pentoxide, fTriethylamine hydrochloride and anilines
and obtained the corresponding 3-aryl-7-benzyl-3,7-dihydro-2,5,6-trimethyl-4H-pyr-
rolo[2,3—g]pyrimidin—4—ones in 44-66% yields,

Recently6 we have circumvented the request of 2-amino-3-pyrrolscarboxylates for the
synthesis of 3-arylpyrrolo[2,3-d]pyrimidin-4{3H)-ones by applying our phospherus
reagent to reactions of 2-amino-3-pyrrolecarbonitriie derivatives. Thus, we tried
the reaction of Nl—substituted 2-acetylaminc-3-pyrrolecarbonitriles with a mixture
of phosphorus pentoxide, N,N-dimethylcyclohexyiamine hydrochloride, water, and
appropriate aniline hydrochlorides. The reaction mixtures were worked up by use of

preparative silica gel tle to afford N7—substituted 3-arylpyrrolol2,3-d]lpyrimidin-
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4(3H)-cnes as the main products and the corresponding 3-unsubstituted pyrrolo-

[2,3-dIpyrimidin-4(3H)-ornes as by-products.
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1a: R'=2CHy: R¥zCH,CgHg
1b: R'=CH5: R%:H
1c: R1=CgHg: RZ=H

Scheme 1

In the present investigation we have extended our method to the synthesis of 7-un-
substituted 3-arylpyrrolel2,3-dlpyrimidin-4(3H)-ones (2a-j) by reaction of 2-ace-
tylamino-3-pyrrolecarbonitriles {1) with a mixture of phosphorus pentoxide, N,N-di-~
methyleyclohexylamine hydrochleride, water, and appropriate aniline hydrochlorides
at 180°C for 1 h. The products (2) were isclated easily by crystallization in
yields of 18-51%. The structures of products 2 were assigned on the basis of

elemental analyses (Table 1), ir, ms, 1H nmr (Table 2), 13C nmr spectroscopies

(Table 3}, and by compariscn of spectral data with those of reference compounds.5-8

3-Aryl-3,7-dihydro-4H-pyrrolof 2,3-d|pyrimidin-4-ones (2a-j)

General procedure:

The arylamine hydrochloride (B0 mmol), N,N-dimethylcycloheéxylamine hydrochloride
(9.8 g, 60 mmol), and phosphorus pentoxide (8.5 g, 60 mmcl) were mixed in a flask
with mechanical stirring and protected by a drying tube (CaClg). Distilled water
(2.16 g, 120 mmol} was added cautiously, and the flask was heated in an oil bath at
200-220°C (oil bath temperatuﬁe) until a homogeneous mixture was achieved., The cil

bath temperature was adjusted to 180°C and the starting pyrrole derivative (1)9’10

(15 mmol) was added., After heating for 1 h the reaction mixture was allowed to coocl
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Table 1. Synthesis of 3-aryl-3,7-dihydro-4H-pyrrolo[2,3-d]pyrinidin-4-ones 2a-j.

HETEROCYCLES, Val. 31, No. 2, 1990

Analysig
Yield Mol., Formula Calcd /Found
2 R r! r? [%] mp [°C] (Mol. Weight) H
a H CH,  CH,C/H. 51 206-207 T, H, N0 76.57 5.B1 12.76
(329.4) 76.11 5.81 12.64
b 4-CH, CH, CH,C.H. 39 210-211  C ,H, N,0 76.94 6.16 12,23
(343.4) 77.28 6.25 12,09
¢ 3-F CHy  C H.C Hg 18 208-209  C, H N OF 72.81 5.22 12.10
(347.4) 72.43 5,18 11.88
d 4-F CH, CH,C_H. 35 251-252  C, H JN.OF 72.61 5.22 12,10
(347.4) 72.52 S5.30 11.90
e 4-01 CHy  CHLCgH 22 249-250 €, H, N,OC1 59.32 4,98 11.55
{363.8) 69,26 4,92 11.32
f 4-C,H, CH, CH,C/Hg 37 191-182 €, H N 0v1/4H,0 76.32 6.54 11,61
(362.0) 76.56 6.45 11.64
g 3-CFy CHy  CH,C.H. 22 242-243  C,,H, N.OF, 66.49 4,57 10.57
{397.4) 66.86 4.54 10,44
h H CH, H 35 250-251 €, H N0 70.28 5.48 17.56
(239.3) 70,02 5.4 17.36
i 3-F CH, H 26 218-219  C,H,  N,OF-1/8H,0  64.79 4.76 16.19
(259.5) 64.87 4.78 15.81
j H CHe H 18 311,312 CygH, N0 75.73 5.01 13.94
(301.3) 75.51 5.04 13.65
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Table 2. Spectral properties.

2 Ir (KBr} (cm_l)

Ms m/z (%)

1H—Nmr {6 in DMSO—ds)

a 1670(C=0),3420-3220(NH)

b 1670(C=0),3420-3220(NH)

¢ 1670(C=0),3420-3220(NH)

da 1670(C=0},3420-3220(NH}

e 1670(C=0),3420-3220(NH)

f 1670(C=0),3420-3220(NH}

g 1670(C=0),3420-3220(NH)

h 1685(C=0),3430-3220(NH)

i 1685(C=0),3430-3220{NH)

i 1685(C=0),3410-3220(NH)

329(M*, 100)

343(%, 100)

347(M", 100)

347(M%,100)

363(M7,100)

357(M",100)

397(m*, 100}

239(M", 100}

257(M%,100)

3o1({M*,100)

2.06(s,3H),2.26(s,3H),3.96(s,2H),
7.33-7.66{(m,10H),11.63(s,1H)

2.06(s,3H),2.26(s,3H),2.40(s,3H),3.96
{s,2H),7.26-7.46{m,9H),11.63(s, 1H)

2.06(s,3H),2.26(s,3H),3.96(s,2H),
7.26-7.70(m,9H),11.83(br s,1H,NH)

2.06(s,3H),2.26(s,3H),3.96(s,2H),
7.26-7.46({m,9H),11.63{br s,1H,NH)

2.06(s,3H),2.26(s,3H),3.96(s,2H),
7.23-7.70(m,9H),11,73(br s, 1H,NH)

1.30(3H,t,J=7Hz),2.06(s,3H),2.26{(s,3H),
2.70(2H,q,J=7Hz),3.96(s,2H4),7.03-7.63
{m,9H},11.63(br s,1H,NH)

2.06(s,3H),2.26(s,3H),3,96(g,?H),
7.23-7.90(m,9H),11.63(br =,1H,NH)

2.08(s,3H),2.26(s,3H),56.80(s,1H),7.20
(m,5H),11.56(br s,1H,NH)

2.10(s,3H),2.30(s,3H),6,80(s,1H),
7.30-7.46{m,4H),11.63(br s,1H,NH)

2.13(s,3H),7.26(s,1H),7.43-7.53(m, 10H),
12.16(br s,1H,NH)
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Table 3. 13C—Nmr spectra (3§ in DMSO-dG).a

HETEROCYCLES, Vol. 31, No. 2,

c 2a 2b 2c 2d Pe 21 2g Zh 21 23
2 151.7 151.9 151.5 151.8 151.5 152.0 151.4 152.3 162.1 153,
4 159.1  159.1  159.0 159.1 159.¢ 159.2 159.1 158.3  1%59.2 158.
4a 104,2  104.2 104.2 104.2 104.2  104.2 104.2 103.9  103.9 102.
5 109.5  109.5 1C9.6 109.5 109.6 10%9.5 109.7 113.6  113.7 118.
6 128.5 128.5 128.7 128.6 128.7 P 128.8 117.2  117.3 120.
7a 145.9 145.9  145.9 145.9 145.7  145.9  146.0 146.8 146.7 148.
1° 139.7 135.9  140.2(d) 134.8(d) 137.5 136.2 139.7 136.5 140.1{d) 138.
{10.1) {3.4) {10.1)
2t 128.3  128.3  115.5(d) 130.8(d) 129.3  128.3 125.9 128.7 115.5{d)  128.
(20.8) {9.3) (20.8)
3r 129.2  129.7  162.2(d) 116.0(d) 130.7 12B.6 130.2(g) 129.3 162.2(d) 129.
(244.7) (23.0) (32.1) (244.7)
ar 128.6 139.7 116.4{d) 161.6(4) 133.0 143.9 125.9 128.4 116.4(d)  128.
(23.3) {245.1) (22.8)
5° 130.7{d} 130.5 130.8(d)
(8.8) (8.8)
6 125.2(d) 133.2 125.2(d)
(3.1} (3.2)
i 138.5 137.7 139.7 139.7 139.7 139.7 139.5 134,
p-Al 128.0 127.9 128.0 128.0 128.0 128.0 128.0 125.
3n 128.6 128.5 128.7 128.3 128.3 128.4 128.3 128.
an 125.9 125.9 125.9 125.8 125.9 125.3 125.9 127.
2-CH, 23.7 23.7 23.6 23.8 23.7 23.8 23.8 23.8 23.7 23.
5-CH, 9.5 9.5 9.5 9.5 9.5 9.5 9,5 11.1 11.0
L
4'CH, 20.6
LI
4'-CH,CH, 15.4
4*~CH,CH_ 27.7
6-CH, 30.7 30.7 30.7 30.7 30.7 30.7 30.7
3'-CF‘3 123.8(q)
(272)

&alues in parentheses refer to C-F couplings in Hz.

b . .
Assignment uncertain.
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to about 100°C and 2M NaOH solution {ca. 250 ml) was added (pH 9-11). The mixture

was stirred =zt room temperature until the reaction cake was digested. Then the
alkaline aqueous solution was extracted with CH2C12 (3 x 100 ml), CH2012 was
stripped off and N,N-dimethylcyclohexylamine was distilled off at 10 mmHg. The

unreacted aniline derivatives were distilled off at 1 mmHg at 100°C., The crude

product was recrystallized from methanol.
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