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Pyrimidine Derivatives and Rglatéd Compounds. XXIL.Y Synthesis and
~ Pharmacological Properties of 7-Deazaxanthine Derivatives

SHIGEO SENDA and Kosaku HiroTA
Gifu College of Pharmacy® -

(Received October. 15, 1973)
) For investigation of the structure-activity relationship of xanthine derivatives,
" 9,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidines (A), which belong to 7-deazaxanthine
derivatives, were prepared from the corresponding 6-aminouracils and chloroacetaldehyde,
and then were catalytically reduced to give 2,4-dioxo-1,2,3,4,5,6-hexahydropyrrolo[2,3-d]-
pyrimidines (B). A new method for synthesis of compounds (A) was found by heating
6-hydrazinouracil derivatives with aldehydes or ketones.
Diuretic, cardiac, and central nervous system stimulating activities of compounds
(A and B) were tested to be compared with those of caffeine. Compounds (A and B)
showed caffeine-like activities.

Xanthine derivatives such as caffeine (1) and theophylline (2) have been used as a diuretic
cardiotonica for a long time. 6-Aminouracil derivatives such as 3-allyl-6-amino-1-ethyluracil
(8: Aminometradine)® and 6-amino-1,3-diethyl-5-isopropyluracil (4)» had once been used
as a synthetic diuretic drug.

In the present paper, 7-deazaxanthines such as 2,4-dioxo-1,2,3,4-tetrahydropyrrolo-
[2,3-d]pyrimidines (A) and 2,4-dioxo-1,2,3,4,5,6-hexahydropyrrolo[2,3-d]pyrimidines  (B)
were synthesized and their diuretic, cardiac, and central nervous system (CNS) stimulating
activities were tested to investigate their structure-activity relationship. It is because
theoretically the chemical structares of A are derived by a replacement of the nitrogen atom
at 7-position of xanthine ring with a methine group and those of B are derived by a ring-closure
between 6-amino group and 5-alkyl group of 5-alkyl-6-aminouracil compounds.

’I‘n this connection, diuretic, cardiac, and CNS stimulating activities of 2,4-diox0-1,2,3,4,6,7-
hexahydro-6H-cyclopenta[d]pyrimidines (C),” namely, those of 7,9-dideaza-8,9-dihydroxan-
thine derivatives, were also tested in order to research a role of the nitrogen atom at
9-position of 7-deazaxanthines and the 6-amino group of uracils on their pharmacological

properties..

-0 0 9 ¢} 0
n , I : o I i
CHe-N  \—N-R R1~N/\”/R2 R-NTY - RN R-N N
C)Vl\N/\lﬂ'Vl ‘ ()7’\N/\‘N'I-I2 ‘O?I\N/\N/\RG O’/‘\N/\N/ OV‘\N/\/
: | , Lo '
CHs CHs R R R R CHs
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1) Part XXI: S. Senda, K. Hirota, and O. Otani, Yakugaku Zasshi, 94, 571 (1974).

2) Location: 492-36, Mitahora, Gifu. : ‘

3) V. Papesch and E.F. Schroeder, J. Org. Chem., 16, 1879 (1951).

4) W. Stoll, Ger. Patent 938846 (1956) [Chem. Absty., 53, 6273 (1959)]; W. Stoll, Jap. Patent 244973 (1958).
5) S. Senda, K. Hirota, and K. Maeno, Chem. Pharm. Bull. (Tokyo), 21, 1894 (1973). . :
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Chemistry

Up to now, some syntheses of 2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-dJpyrimidines or
7-deazaxanthines have been reported.® According to the method of Noell and . Robins,®»
6-aminouracils (I) were heated with chloroacetaldehyde in the presence of sodium acetate
so that a ring closure took place to give 2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidines
(IL: 5—20 in Table I). Methylation of II with dimethyl sulfate in an aqueous solution of
sodium  hydroxide gave 7-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidines
(III: 21-—27 in Table I). When these pyrrolo[2,3-d]pyrimidine derivatives (IT and III) were
reduced in ethanol at 50—60 atm and 100—120° in the presence of Pd-C, 2,4-dioxo-1,2,3,4,5,6-
hexahydropyrrolo[2,3-dlpyrimidines (IV: 28—42 in Table II) were prepared. The 1-allyl
groups of 13 and 14 were further reduced by the above mentioned catalytic reduction to give
the corresponding 1-propyl compounds (34, 35). 1-Benzyl-3-methyl-2,4-dioxo-1,2,3,4-tetra-
hydropyrrolo[2,3-d|pyrimidine (17) was reduced and debenzylated under the same conditions
described above to yield 29. ) .
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" Chart2

Then the authors investigated” a new method for synthesis of 5-substituted or 5,6-disub-
stituted 2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidine derivatives (VIII) by heating
6-hydrazinouracil derivatives (V: 43—46) with aldehydes or ketones. Thus 1,3-disubstituted
6-hydrazinouracil (V) was refluxed in ethanol or xylene with acetaldehyde, propionaldehyde,
butyraldehyde, valeraldehyde or methyl ethyl ketone and the resulting hydrazones (VI:
47—59 in Table I1I) were refluxed for 2—38 hours in ethylene glycol or tetraline to give 5,6-
disubstituted 2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidines (VII: 60—64, 76, 82 in
Table IV) with an evolution of ammonia (Method A). When 6-hydrazinouracil derivatives
(V: 43—46) were refluxed in ethylene glycol or tetraline with aldehydes or ketones, the desired
products (VII: 63—80 in Table IV) were obtained without isolation of the intermediates (V1)
(Method B). : ‘ ,

Pyrrolo[2,3-]pyrimidines (89, 90) having a ethoxycarbonylmethyl group at 5-position
were hydrolyzed in an aqueous solution of sodium hydroxide to give b-carboxymethyl deriva-
tives (91, 92), and the hydrolysis of 89 in hydrochloric acid gave the decarboxylated compound
(64). '

6) a) R.K. Robins and G.H. Hitchings, Brit. Patent 812366 (1959) [Chem. Abstr., 54, 592 (1960)]; 5)
- C.W. Noell and R.K. Robins, J. Heterocycl. Chem., 1, 34 (1964); . ¢) E.C. Taylor and E.E. Garcia, J.
Org. Chem., 30, 655 (1965); d) H. Ogura, M. Sakaguchi, and K. Takeda, Chem. Pharm. Bull. (Tokyo)
20, 404 (1972). N S , I
7) A part of this work has been reported in a communication: S. Senda and K. Hirota, Chemisivy Leit.,
1972, 367. . 4 : :
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Tasie I. 1,3,7-Trisubstituted 2,4-Dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidines
o
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6 Me Me H Y '5_4. WED cmon, S B0 50 B4
T B H O OH 8 6 ries CHLON,  Face B8 S s
8 Bt Me H BEBO 55 MOD cmon, Gld 209 574 2T
o Et meow 2 s 280D o, Gl 5796 692 20.28
10 P mom B o HED cmox, lkd 35 574 2T
L wePr Me H P e ZB0Q . caon, Gl TR SR NE
129 -Pr #w-Pr H o : '
1 cmomcm, B oom %, s ZE8 oy, Qed sest 4T 2
U cHonCH, Me W 9. s 9 cron, Gld 5853 540 2048
5 wBn B H Fop o ou HTB GllONe G o i
16 wBu we w B w ZED cmon, il 7168 18,99
17 CHPR Me H g0 uo 42 gtd CuHGON,  fRets 87 5.8 18
18 Ph H H J0hno 3 smel CeHON, gaed .45 3.9 18.49
13 Ph Me H -%’?SOH.—I-IzO 82 ‘333%2223 CuBuOiNs  Fownd 17a 499 1769
2 pMern M H By s BTN cumon, QU B8 5.1 1040
21 Me Me Me o000 e SO 0N, gaed B8 ST
22 Et we Me Ho P 7 HST-E comonN,  Gued o790 052 2.2
8 Bt B Me o ® om B0E camonN, Rt B0 SN e
2 CHCHCH, Me Me 12 7g 2L cmon, G 0.2 5.9 100
B CHFh Me Me SO e TG0 oo, Gied 6030 .61 1561
% P Me we T m 206D ooy, gld B8 513 1046
27 pMePR Me Me FOouo 7 RGY CuHON, Foty 890 28 B0
Ph—phenyl = -

@) 1it.%) xop 330° &) J. Davoll, J. Chem. Soc.; 1980, 181, UV AW2Q(H 681 1y (05 10~3): 243 (7.1), 275 (6.3) ¢) lit. 40 mp 2932945
@) This compound was not purified and reduced directly to give 36 (in Table II). ¢) H,O was confirmed by IR spectra. :
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Tasre II. 1,3,7-Trisubstituted 2,4—Diox9-1,2,3,4,5,6—hexahydropyrrolo[2,3—d]pyrimidines
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Compd. g R® R Iﬁ‘é’cﬁyﬁl ‘ff;l)d III{Z l(fé’t:: Formula | Ané{YSis ;(%)
A solvent 0 1073) C H N
2 o®m o® o ow ggy o1 R0 CHON  fomd ee 4o ol
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s Emoomoow @0 so  ZROTE CHLON. Thmd Sag 051 o
iom owe om B, 3000 cmon B B3 6
Booom Eom 2o e SEETE GO mi N 7o sl
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a) V.-G. Granik and R. G. Glushkov, Kkim.—Farm. Zh., 1 (5), 16 (1967) [Chem. Absir., €8, 12941 (1968)], mp >300°
b) H,O was confirmed by IR spectra. c¢) prepared from 13 4) prepared from 14
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Chart3

The 5,6-double bond of such 5,6-disubstituted 2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-2]-
pyrimidines (VII) were generally resistant to catalytic reductions except 64 which was
reduced to give 1,3,5,6-tetramethyl-2,4-dioxo-1,2,3,4,5,6-hexahydropyrrolo[2,3-d]pyrimidine
(93). )
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Tapre ITI. 1-Substituted 6-Alkylenehydrazino-3-methyluracils

-9
CH-N'Y s
OV\N/\N'N;__C
Tl ®
Colirn(}) d. Rt R5 . R R xlggcsoy(;}c Sf(i)/el)d Formula filmaly;\sis (%)

: : solvent ° C H N
4T Me Mo HoH MRy s CHONG RN 2% edh a6
48 Me Et Hom B m canoN,  faed g T ae
9 Me wBa  H H %, 8 camoXN, g 0 I8 B0
5  Me Ph HoH %L 0 GHON G GE §T soen
B Me H Me H o M6 8 CHON, oot 2% & a6
52 Me Me Me B DB el camuoN,  Bety B0 700 seos
58 Me CH,COOMe Me H 0. 6 cuHON, et 2100 888 000
B Me Me  Me Me B a1 G0N, Sk 344 T.01 2.2
5 PoE Me m W% 5 g, Gled 298 671800
5% . Me H B OB HGE7 e oo, e 890 0al e
5 Me H eoE M m cumoy,  Gkd ST 892 2058
B Me COOEt Mo H MO & canoy,  Sld L0 048 19.85
9 pn CILNCILCH H 0 81 CuHLON,  poott 6530 G4l a1i0

Me

Ph=phenyl
a) PE: petroleum ether (bp 50—90°)

TasLe IV. 1,5,6,7-Tetrasubstituted 3-Methyl-2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidines

9
5
CH-N" N\— R
OV‘\N/\N/\RS
R R
Compd mp (°C) Yield (%) Analysis (%)
Nc? *RY RS R¢ R? Recryst. Method® Formula ————
: solvent (A) (B) , C H N
' 3300 Caled. 55.95 5.74 21.75
60 Me H Me H 4o 13(T) CoHuONs  pound 55.83 5.80 21.69
5300 Caled. 55.95 5.74 21.75
61 Me Me H H fion 21(E) CeHnOoNs  pound 56,00 5.92 21.84
270—272 Caled. 57.96 6.32 20.28
62 Me Et - H H Lo 30(E) CioH1s0:Ns  pound 57.68 6.55 20.36
186—187 Caled. 61.25 7.28 17.86
68 Me n-Bu  H  H yopt  P(E) 4UT) CubuONs poung 61149 7.35 17.83
3300 72(E) Caled. 57.96 6.32 20.28
64  Me Me Me H fiom 72(E) g1¢T) CoHuO:Ne poung 57.56 6.69 20.38
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COII\IIIOI?d. Rt ke R¢ R7 Ilggm(‘;g Elie?}(xiogzg) Formula Analysis (%)
solvent A) (B) C H N
65 Me Me  Me Me L2 | S(B) CuH,O.N, Sed 971 6.8 18.99
66  Me Et  Me H 2 63(E) CnHyOpN, [hee, 2071 &85 18.99
67 Me isoPr Me H PEBZ 3u(E) CuHu0N, G4 6125 728 17.86
6  Me wBn Me H 300 48(E) CuHuO0iN, gocly 0202 7.68 16.88
6  Me isoBu Me H Flp 62(E) CuHuON, §oed, .62 7.8 16.8¢
0 Mo wAm  Me H P O B(E) GH,ON, S 8.8 804 15.02
7 Me Me  Et H TR .o T2E) Cy,0N, Caeds ST 6.8 1899
o Me Bt P HOIGEE gap) ooy, Quled 6262 7.68 1686
B Me Me  Ph H N | 6(E) G0N, gaed, 9690 5.01 1561
o Me Bt Ph H Popyo 10(E) GublyOor Caled, @77 6,56 1395
o Me wBu Pn o om B0 $(E) CuH0N, Sud 6943 680 13.50
% Me P H OH B . 47(E) S(T) CuHON, S 687 5.13 16.46
T Me Ph P H 0, 6(E) CuMhON, focd 7248 507 1288
W Me (CH),  H $0uno T8(E) Cum,oN, Gt ©.26 598 10.15
W M (o), H 0. SR CotgopN, ed SLTS 648 1502
o P e om FRoao BB canoN, Gied 8690 501 1561
8 Ph oMe Ml Me ZL.- 65(T) CuHyON, pace; o7-82 800 14-83
82 Pn Bt Me H POn g0 48(T) 3(E) G0N, Sad 7.2 6.05 14.83
8  PhowBn  Me H LGP SRS cgmopN, fald 6945 6.80 13.50
8  PhowBu Me Me gyl go  22(E) CuHuON, gaed. 7013 T.12 1291
8  PhossoBu Me H DR oo T0(T) CuHuOpN, Coled 69.43 6.80 13.50
8  PhowAm Me H gy uo o o 8(T) CuHuON, Sacd 7013 7.12 1291
& Ph (CH), H 2O ST G0N, Gied, €851 5.38 1404
88 Ph (CH)  H $0n L S(T) CuHRON, galed, 813 5.80 14.23
B Me Gofy, Me H B 53(T) CuHyuON, gocey 2338 570 1984
% Pn Gofy, Meo H 0 LTM(T) CuHyON, §oty AT 5 128
o Me oy Meo H BY 89 CuHON, gace 22ob b2 T
2 Pn 0y Me. m R o 2 CLON, fees o3 18 e
Ph=phenyl _'

@) reaction solvent: T, tetralin; B, ethylene glycol . .3) - H,O was confirmed by IR spectra.
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Pharmacology

Diuretic activity (weight of urine for 3 hours in mice,® cardiac activity (chronotropic
and inotropic),” CNS stimulating activity (spontaneous motor activity'® and fighting ac-
tivity), and acute toxicity (LD;,) were tested concerning the resulting compounds. The
results were given in Table V.

Tapie V. Diuretic, Cardiac, and CNS Stimulating Activities and
Acute Toxicity of 7-Deazaxanthine Derivatives

‘Diuretic® Cardiach CNS9
Compd activity activities stimulating activities Acute toxicity
Group N pd. o~ e . ID i i y
0. 100 200  Chrono- Ino- Spontaneous® Fighting® 5o/ (mg/kg)
mg/kg mg/kg tropic tropic motor activity activity
A 6 2.4 +H 168(119— 237)
9 2.0 2.1 +H H — — 283(174— 461)
14 1.2 — — 476(338— 671)
19 1.8 >800
21 1.9 + 238(170— 336)
23 1.3 2.7 H H 200(134— 298)
24 1.7 ' — 400(268— 596)
26 1.4 : >800
64 2.3 3.2 + + + 400(245— 652)
68 2.3 2.1 + + 336(238— 474)
73 1.5 + + 1600
75 1.5 + + H 951(674—1341)
80 1.1 — — 1130
83 1.2 - - >1600
84 1.5 1130
89 1.9 >1600
90 0.7 + >1600
91 1.2 + >1600
92 0.8 + +H >1600
B 30 2.6 + + 336(238— 474)
33 2.1 2.0 + + — ' : 238(175— 231)
40 1.5 : >800
C 94 1.2  424.(354— 508)
95 0.9 © 692(633— 757)
96 1.0 308(278— 343)
Caffeine 2.4 2.5 + + H H 168(119— 237)
Theophylline 3.4 3.3 + + H 238(190— 336)
Metham- +H- + 15
phetamine (1 mg) (5 mg)

a) Weight of urine for 3 hours in mice (p.0.) compared with control.® - b) The effect on isolated guinea pig heart perfused by the
Langendorff’s method.® ¢) 50 mg/ke in mice (5.p.) d) postexploratory activity by the Animex apparatus (A.B. Farad Co.)»
¢) followed the method of Tedeschi' f) in mice'(4.p.)

As to caffeine-like activities, 6, 9, 23, 30, 64, and 68 showed the same or more diuretic
activity than that of caffeine, 9 and 23 were more activity than caffeine in cardiac activity,
and 68 and 78 showed the most CNS stimulating activity. Compounds (64—92) having
substituents at 5- and 6-positions generally showed low toxicity. Pharmacological activities.
of A and B groups were nearly parallel. Namely, a double bond between 5- and 6-positions.

8) T. Mineshita, S. Matsumura, S. Kimoto, and O. Uno, Pharmacometrics, 4, 33 (1970).

9) L. Ther, ‘“‘Pharmakologische Methoden,” Wissenschaftliche Verlagsgesellschaft, Stuttgart, 1949, p. 170.

10) T.H. Svensson and G. Thieme, Psychopharmacologia, 14, 157 (1969); idem, J. Pharm. Pharmacol., 22,
639 (1970).

11) R.E. Tedeschi, J. Pharmacol. Exptl. Therap., 125, 28 (1959); G. Chen, Avch. int. Pharmacodyn., 142,
30 (1963).
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of compounds (A) had almost no effect on the pharmacological activities. In contrast to
compounds of A and B groups, 2,4-dioxo-1,2,3,4,6,7-hexahydro-6H-cyclopenta[d]pyrimidines
(C) did not show diuretic, cardiac, and CNS stimulating activities at all but weak analgetic
activity like that of 1,3-disubstituted 5,6-dialkyluracils.5:*® - It indicates that the nitrogen
atom at 7-position of compounds (A and B) plays an important role in showing caffeine-like
pharmacological activities.

Experimental

1,3-Disubstituted 2,4-Dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidines (II) (5—20 in Table I) In
15 ml of H,0O were dissolved 8.2 g of AcONa and 39.3 g of 309, chloroacetaldehyde. The mixture was gradual-
ly added to a suspended solution (temperature 70—75°) consisting of 0.1 mole of 1,3-disubstituted 6-amino-
uracils (I)®» and 8.2 g of AcONa in 50—100 ml of H,0. The mixture was stirred for a few minutes at 80°,
and cooled on standing. The resulting precipitate was filtered, washed with H,O, and recrystallized.

1,3-Disubstituted 7-Methyl-2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d Jpyrimidines (III) (21—27 in Table I)
———1,3-Disubstituted 2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidine (II: 6, 8, 9, 14, 17, 19, or 20)
{0.01 mole) was dissolved in 10 ml of NaOH solution and the mixture was stirred for 1 hr with 1.5 g of Me,SO,
at 30—40°. The resulting crude crystals were filtered, washed with H,O, and recrystallized.

1,3,7-Trisubstituted 2,4-Dioxo-1,2,3,4,5,6-hexahydropyrrolo[2,3-d pyrimidines (IV) (28—42 in Table II)
——aA solution of 1,3,7-trisubstituted 2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]pyrimidine (III: 5—20, or 26)
{0.01 mole) in EtOH (120 ml) was hydrogenated in an autoclave at 100—120° and 50—60 atm using Pd-C
(0.5 g) as a catalyst. After 8—10 hr, the reaction solution was cooled to 80°, and activated carbon was added
thereto. The catalyst was removed by filtration and washed well with EtOH. The filtrate and washings
were collected and evaporated to dryness under reduced pressure. 'A small amount of acetone was added
to the residue, the resulting crude crystals were filtered, washed with ether and recrystallized.

6-Hydrazino-3-methyl-1-phenyluracil (45) To a solution of 6-chloro-3-methyl-1-phenyluracill®
{30 g) in 50 ml of iso-PrOH was added 25 ml of 100% NH,NH,-H,O, the mixture was refluxed for 30 min.
After cooling, the precipitate was filtered, washed with H,0, and recrystallized from MeOH to give 17.8 g of
colorless crystals, mp 230—232°. Anal. Calcd. for C;H;,0,N,: C, 56.89; H, 5.21; N, 24.13. Found: C,
57.06; H, 5.28; N, 24.39.

3-Methyl-6-(1-methylhydrazino)-1-phenyluracil (46)——To a solution of 6-chloro-3-methyl-1-phenyluracil
(4.7 g, 0.02 mole) in 10 ml of iso-PrOH was added 5 ml of methylhydrazine and the mixture was refluxed for
5 min. Solvent was evaporated in vacuo and the residue was treated with H,O. The precipitate was filtered,
washed with H,O, and recrystallized from AcOEt to give 3.2 g (62%) of colorless prisms, mp 146°, Anal.
Caled. for C,H,,0,N,: C, 58.52; H, 5.73; N, 22.75. Found: C, 58.77; H, 5.88; N, 22.98.

1-Substituted 6-Alkylenehydrazino-3-methyluracils (VI) (47—59 in Table III) a) To 50 ml of EtOH
was added 0.01 mole of 6-hydrazino-1,3-dimethyluracil (43)%4%), then 0,012 mole of aldehydes (MeCHO,
EtCHO, PrCHO, AmCHO, PhCH,CHO) or ketones (AcCH,COOEt, AcCH,CH,COOEt) were added, and the
mixture was heated under reflux for 0.5—1 hr. After cooling, the resulting precipitate was filtered. Or
the reaction solution was evaporated in vacuo, ether was added to the residue, and resulting crystals were
collected. The crude products were recrystallized from a suitable solvent to give hydrazones (VI: 47—50,
53, 56, 58).

b) Reaction of ketones (acetone, MeCOEt, MeCOPr, MeCOPh, N-methyl-4-piperidone) and 6-hydra-
zinouracils (V: 43,149 44,140) 45) were carried out in xylene in a similar manner as described above to give
hydrazones (51, 52, 54, 55, 57, 59).

1,5,6,7-Tetrasubstituted 3-Methyl-2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-dJpyrimidines (VII) (60—90 in
Table IV) Method A: A solution of I-substituted 6-alkylenehydrazino-3-methyluracils (VI: 47—55)
{0.01 mole) in 20 ml of tetraline (or ethylene glycol) was refluxed for 2—3 hr, After cooling, ether was added
to the solution, the resulting precipitate was filtered to give crude products of 60—65, 76, 82, and 89.

Method B:. To a solution of ketones (0.015 mole) in 20 ml of tetraline (or ethylene glycol) were added
0.01 mole of 6-hydrazinouracils (V: 43—4619) and refluxed for 2—3 hr. After cooling, ether (or water) was
added to the reaction solution, the resulting precipitate was filtered, and recrystallized to give 64—90.

1-Substituted 5-Carboxymethyl-3,6-dimethyl-2,4-dioxo-1,2,3,4~tetrahydropyrrolo[2,3-d pyrimidines (91, 92
in Table IV) 1-Substituted 5-ethoxycarbonyl-3,6-dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrrolo[2,3-d]-
pyrimidine (89 or 90) (0.01 mole) was dissolved in 10—30 ml of 5%, NaOH solution with heating on a water

12) S. Senda, M. Honda, K. Maeno, and H. Fujimura, Ckem. Pharm. Bull. (Tokyo), 6, 490 (1958).

13) S. Senda, K. Hirota, and T. Asao, Chem. Pharm. Bull. (Tokyo), 22, 189 (1974).

14) a) W. Pfleiderer and K.H. Schundehutte, Aun. Chem., 612, 158 (1958); b) H. Partenheimer, Ger. Patent
1186466 (1965) [Chem. Abstr., 62, 13159 (1965)].
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bath. After 5 min, the reaction solution was acidified with AcOH with cooling in ice water. The precipitate
was filtered to give a crude product of 91 or 92.

Hydrolysis of 5-Ethoxycarbonyl-1,3,6-trimethyl-2,4-dioxo~1,2,3,4-tetrahydropyrrolo[2,3-d|pyrimidine (89)
‘with Hydrochloric Acid——A solution of 1.8 g of 89 in 100 ml of 5%, HCl was refluxed for 5 hr. After cooling,
the resulting precipitate was filtered, washed with H,O, and recrystallized from EtOH to give 1.0 g of 1,3,5,6-
tetramethyl-2,4-dioxo-1,2,3,4-tetrahydropyrrolof2,3-d]pyrimidine (64). This compound was identified by
comparison of infrared spectra with an authentic sample obtained in the preparation of VII.

1,3,5,6-Tetramethyl-2,4-dioxo-1,2,3,4,5,6-hexahydropyrrolo[2,3-d Jpyrimidine (93)——64 (2.1 g, 0.01 mole)
was hydrogenated in a similar manner as described in the preparation of IV. After the catalyst was removed
by filtration of the hot reaction solution, on cooling to room temperature, 0.5 g of a starting material (64)
‘was recovered by filtration. The filtrate was evaporated in vacuo, H,O was added to the residue, the pre-
«cipitate was filtered, and recrystallized from H,O to give 0.3 g of 93, mp 237°.  Anal. Caled. for C;yH,,0,N,:
‘C, 57.40; H, 7.23; N, 20.08. Found: C, 57.42; H, 7.40; N, 19.98. ,
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