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Pyrimidine Derivatives and Related Compounds. XVILV
Hydrolysis of 5-Cyanouracil Derivatives?

Suiceo Senpa, Kosaku Hirora and Jrvoyr NOTANI
Gifu College of Pharmacy®
(Received November 17, 1971)

When 1-substituted 5-cyanouracils, 3-substituted 5-cyanouracils or 1,3-disubstituted
5-cyanouracils (substituents: phenyl, cyclohexyl, methyl) were heated to reflux in conc,
HBr, the cyano group in the 5-position was removed and 1-substituted, 3-substituted or
1,3-disubstituted uracils were obtained, respectively. When warmed with conc. H,S0,,
they gave 5-carbamoyluracil derivatives. Refluxing of the 5-carbamoyluracil derivatives
with conc. HCl in AcOH, produced 5-carboxyuracil derivatives. Detailed consideration
was made on mechanism of hydrolysis and decarboxylation of 5-cyanouracil derivatives
under acidic conditions. Furthermore, hydrolysis of 5-cyanouracils under alkaline con-
ditions was investigated.

The present study has been carried out in order to provide a method for a rational syn-
thesis of 5-carboxyuracil derivatives by hydrolysis of the corresponding 5-cyanouracil deriva-
tives. Hydrolysis in an acidic solution of 5-cyanouracil derivatives [substituents: 1-C,Hj,
8-H (1); 1-cyclohexyl, 3-H (2); 1-H, 3-C¢H; (3); 1-H, 3-cyclohexyl (4); 1-C;H;, 3-CH, (5);
1-cyclohexyl, 8-CH; (6); 1-CHg, 3-C¢H; (7); 1-CH,, 3-cyclohexyl (8)] prepared in the preced-
ing report? was at first investigated. Thus, the 5-cyanouracil derivatives (1—8) were heated
to reflux in 10%, HCI but only the starting 5-cyanouracils were recovered due to their very
low solubilities. They were then heated to reflux in a large volume of conc. HCl, but due
to their low solubilities in hot conc. HCI, the desired reaction scarcely proceeded and gave
the desired 5-carboxyuracil derivative in only very low yields such as 2 to 39%,.

Refluxing in conc. HBr was then attempted. However, the desired 5-carboxyuracils
were not obtained but uracils lacking a nitrile group in the 5-position were produced in com-
paratively high yields such as 50—799, (Method A in Table I).

When 1—8 were warmed in conc. H,SO, at 456—55°, 5-carbamoyluracils (17—24) were
obtained in comparatlvely high yields (61—99%,) (Method D in Table II). Since we found
that refluxing of 7 in an equi-volume mixture of acetic acid and conc. HCI gave 5-carboxy-
1-methyl-3-phenyluracil (81) in 179, yield, we applied this reaction condition to the hydro-
lysis of 5-carbamoyluracils (17—24) and succeeded in producing the desired 5-carboxy-
uracils (25—32) in comparatively high yields (Method E in Table III).

From the above experimental results, the best route to synthesize 5-carboxyuracils
from 5-cyanouracils is to change the nitrile group in the 5-position of the 5-cyanouracil com-
pounds to carbamoyl using conc. HySO, and then hydrolyzing in AcOH-H,SO, to convert
to carboxyl.

The afore-mentioned reaction in which uracils without a 5-nitrile group were produced
by heating 5-cyanouracils in conc. HBr was further investigated. The hydrolytic removal
of the nitrile group is presumed to proceed in the following manner: CN—CONH,—»COOH,
and the resulting carboxyl group was decarboxylated. In order to confirm the process,
b-carbamoyluracils (17—24) and 5-carboxyuracils (25—28) were heated to reflux in conc.

1) Part XVI: 8. Senda, K. Hirota and J. Notani, Chem. Pharm. Bull. (Tokyo), 20, (1380), (1972).

2) Some part of this work was presented at the 90th Annual Meeting of the Pharmaceutlca.l Society of
Japan, Sapporo, July, 1970. Abstract Papers Part IT—44.

3) Location: Mitahora, Gifu. .
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HBr and the corresponding uracils (9—16) were found to be produced easily (Method B and
Method C in Table I). When the gas generated by heating 5-cyanouracils in conc. HBr
'was bubbled through an aqueous solution of Ba(OH),, a white precipitate of BaCO, was
produced. Accordingly, the following experiments were carried out in order to examine
the decarboxylation mechanism of the 5-carboxyuracils.

(i) Hydrolysis and decarboxylation of 5-ethoxycarbonyl-3-phenylcytosines [1-H (33)V;
1-CH; (34)] (Chart 2): When 33 and 34 were heated to reflux in conc. HBr, the ester group
in the 5-position was easily hydrolyzed giving 5- carboxy-3 phenylcytosines (35, 36) but no
further decarboxylation took place. From this fact, it is believed that the carbonyl group
in the 4-position played some part in the decarboxylation of the 5-carboxyuracils.

(ii) Intramolecular hydrogen bond of 5-carboxy-8-methyl-1-phenyluracil (29) (Chart 2):
According to determination by infrared (IR) spectra, an absorption of 29 due to OH was
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oy oy oy
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observed in the wide range of 2640-—2740 cm~'. Since its methyl ester 37 was free of any
intramolecular hydrogen bond, the absorption of 4-CO existed at 1663 cm~! while that of
29 existed at 1638 cm™1, a 25 cm! lower wave number. An OH absorption of 5-carboxy-
1-cyclohexyl-3-methyluracil (38) which did not have an intramolecular hydrogen bond occur-
red at 3100 cm~! while that of 29 was shifted down 360 cm~. These facts showed that,
unlike 37 and 38, 29 had an intramolecular hydrogen bond between the 4-carbonyl and 5-
carboxyl moieties.

(iii) Additional experiments: Besides the afore-mentioned decarboxylation in conc. HBr,
refluxing of 5-carbamoyl-3-cyclohexyluracil (20) in conc. HCI-AcOH was carried out and a
small amount of 3-cyclohexyluracil (12) was isolated. The yield was 89,. Heating of
b-carboxy-1-cyclohexyluracil (24) in quinoline for 2 hours at 240°, however, did not cause
decarboxylation and only the starting material was recovered.

From the results of the above experiments (i), (ii) and (iii), the authors have presumed
the decarboxylation mechanism to be as follows (Chart 38).
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Chart 3

Thus the 5-carboxyuracil forms a six-membered structure (A) having an intramolecular
hydrogen bond and, when it is treated with a strong acid such as HBr, a cationic structure:
shown at (a) first contributes® by protonation and then decarboxylation proceeds by electron:
transfer as shown at b. After the decarboxylation, a cationic structure (d) results via c.
When d is diluted or neutralized, a proton is removed and a uracil (B) is formed.

Hydrolysis of b-cyanouracils in an alkaline solution was then studied. When 5-cyano-
uracils were hydrolyzed with 5—109%, aqueous NaOH solution, the uracil ring was usually
opened and a favorable result was not obtained. However, if 5-cyano-1-cyclohexyluracil (2)
was hydrolyzed with 10%, aqueous NaOH solution, 1-cyclohexyl-5-carboxyuracil (26) was.
obtained in 509, yield.

When 1,3-disubstituted 5-cyanouracil (C) is kept in aqueous alkali solution, it is believed
that OH- attacks a carbon atom of 4-carbonyl in the uracil ring forming a ketal structure
(e) which is ring-opened to form fin most cases. Therefore, if there is no alkyl substituent
at the nitrogen atom in 3-position (Rz=H), then 2 is comparatively stable even in alkali solu-
tion in order to inhibit the attack of OH~ to a carbonyl carbon in 4-position by a contribu-
tion of g or an a-effect due to a negative charge of a nitrogen at 3-position (Chart 4).

In order to synthesize 5-carboxyuracil derivatives having a methyl group in the 6-posi-
tion, l-substituted 5-cyano-6-methyluracils [substituents: 1-CgH;, 3-H (89); 1-cyclohexyl,

4) R. Wagner and W. von Philipsborn, Helv. Chim. Acta, 53, 299 (1970).
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nyl-6-methyluracils? [substituents: 3-H
(43); 3-CH, (44)] were hydrolyzed with
a 5%, aqueous NaOH solution to give
5-carboxy-1-cyclohexyl-6-methyluracils
(45, 46). The yield of 46 was very low
due to low solubility of 44 in alkali.

Hydrolysis of 43 with AcOH and
conc. HCl did not yield 45 but gave
1-cyclohexyl-6-methyluracil (47) which
was a decarboxylation product of 45.
The reason why 45 is easily decarboxyl-
ated may be that a cationic structure
(h) is more stable due to a hyperconju-
gation of a methyl group in the 6-

position or the uracil ring becomes more susceptible to be subjected to protonation by the

I-effect of the methyl group.

Nevertheless, even if 5-cyano-6-methyluracils (39—42) could

belhydrolyzed by heating in acid, the resulting 5-carboxy-6-methyluracils may be easily
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decarboxylated and, therefore, this method is not suitable for the synthesis of 5-carboxy-
6-methyluracils (Chart 5).

When 1-substituted (or 3-substituted) 5-carbamoyluracils (17—20) and 5-carboxyuracils
(25—28) obtained in the above hydrolysis were methylated with dimethyl sulfate in 109
NaOH, 1,3-disubstituted 5-carbamoyluracils (21—24) (Method F in Table II) and 1,3-di-
substituted 5-carboxyuracils (29—382) (Method G in Table III), respectively, were obtained
in comparatively high yields. In the latter methylation reaction, two moles each of NaOH
and dimethyl sulfate were used for each mole of substituted uracil starting material and,
‘in general, N-methylation took precedence over esterification of the carboxyl group in the
5-position. In case of methylation of 5-carboxy-1-phenyluracil (25), however, 5-methoxy-
carbonyl-8-methyl-1-phenyluracil (37) and 29 were obtained.

Experimental

1,3-Substituted Uracils (9--16) (Table I) Method A: To 25—35 ml of 489, HBr was added 5 g of a
5-cyanouracil (1, 2, 5, 7 or 8) and the mixture was refluxed for 2 hr. After the reaction, the mixture was
poured over ice water or the reaction solution was evaporated in vacuo, H,O was added to the residue, and
the solution was neutralized with Na,CO,. The precipitated product was filtered off and washed with H,0.

Method B: To 25—40 ml of 489, HBr was added 5 g of a 5-carbamoyluracil (17—24), the mixture was
heated to reflux for 2 hr and treated the same as in Method A. '

Method C: To 10—15 ml of 48% HBr was added 0.5 g of a 5-carboxyuracil (25—28), the mixture was
heated to reflux for 2 hr, and treated the same as in Method A.

Tasre I. 1,3-Substituted Uracils

Q
Re-N"
O?I\N/
|
Ri
_ Appearance®  Yield (%) Analysis (%)
Compd. mp (Recryst. — P N
No. R, R, (°C)  solv.) A B C Formula C H N
e ‘needles Caled. 63.82 4.20 14.89
9 GH, H 251 \eOH) 51 71 98 CuHON:  pound 6371 4.28 14.61
/ prisms Calcd. 61.83 7.27 14.42
10 <_> H 20 (eom 75 79 80 CuHyON:  pound 6172 7.42 14.44
= - needles Caled. 63.82 4.29 14.89
1 H CeHs 253 ‘\eoH) — 54 50 GCuHO:N:  pound 6371 439 14.93
- prisms _ Caled. 61.83 7.27 14.42
12 H <__> 270 (EtoH) 36 95 CwHiONe  gound 6163 7.44 14.21
needles Caled. 65.33 4.98 13.86
13 GH; CH, 138 g0 50 71— CuhON:  pound 6549 4.93 13.86
N\ prisms _ . Caled. 63.44 7.74 13.45
14 <__> CHy 103 {ligroin) 42 CuMieO:Ne  Found 63.31 7.60 13.42
prisms _ Calcd. 65.33 4.98 13.86
15 CHs G, 134 {c0Ry 79 90 CuMioO:Ne  Found 65.22 4.92 13.57
: a prisms . Calcd. 63.44 7.74 13.45
16 CH, <__> 127 tigroin) 70 54 CulliOoNa  Found 63.47 772 1371
a) All compounds are colorless crystals. b) A:method A, B:method B, C:method C

1,3-Substituted . 5-Carbamoyluracils (17—24) (Table II)—Method D: To 0.1 mole of a 5-cyanouracil
(1—8) was added 1.8 ml of H,0, the uracil was dissolved by adding 125—150 ml of conc. H,SO, thereto and
the mixture was warmed at 45—55° for 3 hr. After the reaction, the mixture was poured over ice and the
precipitated product was filtered off and washed with H,O.

Method F: To 0.1 mole of 5-carbamoyluracils (17—20) was added 80 ml of 5%, aq. solution of NaOH and
the resulting suspension was made to react for 2—3 hr under dropwise addition of 12.6 g (0.1 mole) of di-
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methyl sulfate with stirring. After the reaction, the precipitated product was filtered off and washed with
H,0.

TaBLE II. 1,3-Substituted 5-Carbamoyluracils

0O
Il
Rs—N/ \[i ,CONH;
O?I\N/
!
R:
Yield (9%)® Analysis (%)
Compd. mp  Appearance®) ——— ————
No. R, R, (°C)  (Recryst. solv.) D F  Formula C H N
needles Caled. 57.14 3.92 18.18
17 H =300 (xcom) 9. — CuHONs  goung 5715 4.06 17.89

C.H,
— prisms B Caled. 55.68 6.37 17.17

18 <_> H 306 (MeOH) 95 CuMisONs  pound 55.91 6.12 17.49
H

19 CH, 308 QoW 9 — CuMON  Toud Bii 41 1797

200 H (>3 bime % — G0N Fond 296 o 1745

2 CH, CH, 26 Gon 6 81 CuHLON,  Toud Ssoo a8 177

2 () om e GEoh, 61 8¢ CultnONe  Toumi 5764 693 1664

2 CH, CH, 315 Goo 6 71 CFON.  Fomd Ssdo 491 1689

uocH (w6 PSRme % 8 G0N i 78 0T 165
a) All compounds are colorless crystals. b) D:Method D, F: Method F.

1,3-Substituted 5-Carboxyuracils (25—32) (Table III) a) Method E: 5-Carbamoylurcils (17—24) were
added to a mixture of 250 ml of AcOH and 250 ml of conc. HCl and the mixture was heated to reflux for
5—7 hr. After the reaction, the mixture was concentrated i» vacuo and H,0 was added to the residue
whereupon a crude product separated out.

b) 5-Carboxy-1-methyl-3-phenyluracil (31): To a mixture of 30 m! of AcOH and 30 ml of conc. HC}
was added 3.0 g of 5-cyano-1-methyl-3-phenyluracil (7) and the mixture was heated to reflux for 8 hr. After
the reaction, the reaction solution was concentrated in vacuo, H,O was added to the concentrate, and the
precipitated product was filtered off. It was dissolved in 50 ml of saturated aq. solution of NaHCOjy, the
solution was filtered, the mother liquor was acidified with HCl, and the precipitated product was filtered off.
The crude product melted at 204°, The yield was 0.6 g (17%,). Recrystallization from AcOEt gave colorless
prisms of mp 208°, It was confirmed to be identical with the compound 31 obtained in Method E by IR
comparison,

¢) 1-Cyclohexyl-5-carboxyuracil (26): To 50 ml of 109, aq. solution of NaOH was added 4.6 g (0.02 mole)
of 5-cyano-1-cyclohexyluracil (2} and the mixture was heated to reflux for 10 hr. After the reaction, the
mixture was allowed to cool, acidified with HCl, the precipitated product was filtered off and washed with
H,0 to give 2.6 g (509%,) of crude product, mp 303—305°. Recrystallization from dioxane gave colorless
needles of mp 316°. It was confirmed by IR comparison to be identical with the compound 26 obtained by
Method E.

d) Method G: In 8 ml of 109, aq. solution of NaOH were dissolved 0.01 mole of a 5-carboxyuracil
(26—28), the mixture was stirred for 1—2 hr with 0.02 mole of dimethyl sulfate, the reaction solution was
filtered, the mother liquor was acidified with HCI, and the precipitated product (30—32) was filtered off and
washed with H,O.

Methylation of 5-Carboxy-1-phenyluracil (25) In 8 ml of 109% aq. solution of NaOH was dissolved
2.4 g (0.01 mole) of compound 25, 2.6 g (0.02 mole) of dimethyl sulfate was added dropwise thereinto, and
the mixture was stirred for 2 hr. After the reaction, the separated product was filtered off and washed with
H,0 to give 1.4 g (560%) of crude 5-methoxycarbonyl-3-metbyl-1-phenyluracil (37), mp 185—200°. It was
dissolved in AcOEt, the solution was purified by column chromatography using activated alumina and
recrystallized from AcOEt to give colorless needles of mp 221°. It was confirmed by IR comparison to be
identical with compound 37 obtained by esterification of 29. The filtrate in the above procedure was acidified
with HCl to give 1.2 g (49%) of 5-carboxy-3-methyl-1-phenyluracil (29). -

NII-Electronic Library Service



No. 7 1395

Tasre ITI. 1,3-Substituted 5-Carboxyuracils

0
ReN” "\ /COOH
O’/‘\N/
|
R:
o N ,, Yield (%) Analysis (%)
ompd. mp Appearance ——
No. R, R, (°C) (Recryst.solv.) E G Formula C H N
prisms . Caled. 56.90 3.47 12.07
25 GH, H 278 (AcOEY) 80 CubleON:  Found 56.87 3.44 12.98
- needles Caled. 5545 5.92 11.76
26 <_> H 316 (gioxane) 50—  CuliOMN:  gound 5524 619 1159
powder B Caled. 56.90 3.47 12.07
27 H CoHs 267 {dioxane) 66 CullO:Ne  found 57.12 355 11.79

'— needles Caled. 55.45 5.92 11.76
28 H <_ 235 dioxane) 30 —  CuHuOMNe  gond 5572 584 11.75

prisms - Caled. 5853 4.09 11.38
29 CHy, 208 (AcoEY 70 499 CupHyOlNy  pond 58047 418 11.45

C.H
"' needles Caled. 57.13 6.39 11.11

30 <_> CHy 208\ ioEt) 64 96 CopH,ON,  gind 57.12 658 11.03
CH,

plates Calcd. 58.53 4.09 11.38
31 Cells 199 {5cOEY 0 8 CuMON:  pound 5826 416 1148

, - needles Caled. 57.13 6.39 11.11
32 CH, <_> 233 (AcOEY) 70 71 CopHiON:  pound 5713 646 11.13

@) All compounds are colorless crystals. b) E:Method E, G: Method G. ¢) By-product:
5-Methoxycarbonyl-3-methyl-1-phenyluracil (47) (50%)

5-Ethoxycarbonyl-1- methyl-3-phenylcytosine (34)——In 100 ml of MeOH was dissolved 7.5 g (0.025
mole) of 5-ethoxycarbonyl-3-phenylcytosine (33), 5.5 g (0.05 mole) of Na,CO, was added thereto, 3.3 g
(0.025 mole) of dimethyl sulfate was added with stirring, and the mixture was further stirred for 4 hr. In-
soluble residue was filtered off, 200 m1 of H,O were added to the filtrate, and the mixture upon standing
gave 7.6 g (92%) of crystalline product, mp 145—148°. Recrystallization from MeOH-H,0O gave colorless
needles of mp 150—152°, A4wnal. Caled. for C,,H,;0,N;: C, 61.53; H, 5.53; N, 15.38. Found: C, 61.59; H,
5.56; N, 15.32.

5-Carboxy-3-phenylcytosine (35) To 30 ml of conc. HBr was added 5.2 g (0.02 mole) of 5-ethoxycar-
bonyl-3-phenylcytosine (33), the mixture was heated to reflux for 20 min, the precipitated product was filtered
off, and washed with H,O to give 4.0 g (93%) of crude product, mp 273—276°. Recrystallization from a
mixture of DMF and H,O gave colorless needles of mp 284—286°. A#nal. Calcd. for C;;H,0;N;: C, 56.90;
H, 3.47; N, 18.17. Found: C, 56.81; H, 3.86; N, 18.46.

5-Carboxy-1-methyl-3-phenylcytosine (36) To 20 ml of conc. HBr was added 2.0 g of 5-ethoxycar-
bonyl-1-methyl-3-phenylcytosine (34) and the mixture was heated to reflux for 2 hr. After the reaction,
conc, HBr was evaporated in vacuo, H,O was added to the residue, the resulting crude product was filtered
off, and washed with H,O to give 1.0 g of crude product. mp 275—278°. Recrystallization from MeOH gave
colorless needles of mp 275—280° (decomp.j. Awal, Caled. for C;,H,,0,N,: C, 58.77; H, 4.52; N, 17.14.
Found: C, 58.50; H, 4.80; N, 17.01. .

5-Methoxycarbonyl-3-methyl-1-phenyluracil (37)——Into 100 ml of MeOH were dissolved 2 g of 5-
carboxy-3-methyl-1-phenyluracil (29), HCl gas was bubbled thereinto for 30 min, and the mixture was
heated to reflux for 4 hr. After the reaction, the MeOH was evaporated off, the residue was washed with
H,0 and then with an aq. solution of NaHCO;, and recrystallized from AcOEt to give 1.2 g of colorless
needles, mp 221°. Awnal. Calcd. for C,3H,,0,N,: C, 59.99; H, 4.65; N, 10.77. Found: C, 60.03; H, 4.71;
N, 10.54.

5-Carboxymethyl-1-cyclohexyl-3-methyluracil (38) i) 5-(1-Cyclohexyl-3-methyl-2,4-dioxo[1H,3H]-
pyrimidyl)-acetothiomorpholide: To 10 g (0.04 mole) of 5-acetyl-1-cyclohexyl-3-methyluracil were added
1.6 g (0.05 mole) of sulfur and 20 ml of morpholine and the mixture was heated to reflux for 8 hr, After
the reaction, 20 ml of EtOH and activated carbon were added to the reaction solution and the mixture was
filtered. The filtrate was evaporated and ether was added to the residue to give 8.0 g (57%) of crude
product, mp 133—136°. Recrystallization from acetone-H,O gave yellow needles, mp 145°. Anal. Calcd.
for C;Hy0O;N,S: C, 58.10; H, 7.17; N, 11.96. Found: C, 58.30; H, 6.94; N, 11.74.

ii) 5-Carboxymethyl-1-cyclohexyl-3-methyluracil (38): To a mixture of 30 ml of AcOH and 30 ml of
conc. HCI were added 3.5 g (0.01 mole) of 5-(1-cyclohexyl-3-methyl-2,4-dioxo[1H,3H]pyrimidyl)-acetothio-
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morpholide and the mixture was heated to reflux for 5—6 hr. After the reaction, the mixture was concent-
rated in vacuo, H,0O was added to the residue, and the precipitated product was filtered off and washed with
H,0 to give 80% of crude product, mp 195—200°. Recrystallization from AcOEt gave colorless needles
of mp 202°. Anal. Caled. for C,;H,,O,N,: C, 58.68; H, 6.81; N, 10.52. Found: C, 58.88; H, 6.93; N, 10.33.

Hydrolysis of 5-Carbamoyl-3-cyclohexyluracil (20) with conc. HCl-AcOH A mixture of compound
20 (15 g), AcOH (100 ml) and conc. HCI (100 ml) was refluxed for 5 hr, After the reaction, the mixture was
concentrated in vacuo, H,O was added to the residue, the precipitated product was filtered off and washed
with H,0. The resulting crude product was added to a saturated aq. solution of NaHCO,, the mixture was
filtered, the insoluble residue was dissolved in acetone, and the solution was chromatographed on activated
alumina to give 1.0 g (8%) of crude product, mp 267—268°. Recrystallization from acetone-H,0O gave
colorless needles of mp 272°. It was confirmed by IR comparison to be identical with 3-cyclohexyluracil
(12). The mother liquor (NaHCO, solution) was then acidified with HCl and the precipitated crystals were
filtered off and washed with H,O to give 5.0 g (80%) of crude 5-carboxy-3-cyclohexyluracil (28), mp 238—
241°, Recrystallization from dioxane-H,O gave colorless needles, which were found to be identical by a
mixed melting point with the compound 28 previously synthesized.

Hydrelysis of 1-Cyclohexyl-5-ethoxycarbonyl-6-methyluracils® (43, 44) a): To 20 ml of 59, aqueous
solution of NaOH was added compound 43 (10 g) and the mixture was heated to reflux for 1 hr. After the
reaction, the mixture was acidified with HCl with cooling to give 7.9 g (90%) of crude 5-carboxy-1-cyclo-
hexyl-8-methyluracil (45), mp 208—215°. Recrystallization from benzene gave colorless needles of mp 219°.
Anal. Caled. for C,H,,O,N,: C, 57.13; H, 6.39; N, 11.11. Found: C, 57.64; H, 6.43; N, 11.16.

b): A mixture of compound 44 (3 g), 30 ml of dioxane and 30 ml of 5% NaOH solution was heated to
reflux for 1 hr., After the reaction the mixture was concentrated % vasuo, 30 ml of H,O was added to the
residue, the mixture was filtered, and the mother liquor was acidified with HCI to give 0.3 g (10%,) of crude
5-carboxy-1-cyclohexyl-3,6-dimethyluracil (46), mp 151—160°. Recrystallization from benzene gave color-
less needles of mp 192-—193°. Anal. Calcd. for C;H,;O,N,: C, 58.63; H, 6.81; N, 10.52. Found: C, 58.88;
H, 6.74; N, 10.42.

¢): To a mixture of 20 ml of AcOH and 20 ml of 10% HCI were added 2.5 g of 43 and the mixture was
heated to reflux for 2 hr. After the reaction the mixture was concentrated in vacuo, H,O was added to
the residue, the precipitated product was filtered off and washed with H,0O to give 1.75 g (99%) of crude
1-cyclohexyl-6-methyluracil (47), mp 212—222°, Recrystallization from AcOEt gave colorless needles of
mp 230°. It was confirmed by IR to be identical with an authentic sample of compound 47.9

5) S. Senda, K. Hirota and K. Banno, J. Med. Chem., 15, 471 (1972).
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