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1-(2-Oxopropyl)-, 1-(3-oxobutyl)-, and 1-(5-oxohexyl)-3.7.8-trialkyl-3,7-dihydro-1/{-purine-2,6-diones
(la = Xa, Ib = Xb, and Ic = Xc, respectively) were prepared by alkylation of alkali metal salts of 3.7,8-
trialkyl-3,7-dihydro-1/{-purine-2.6-diones X/ = XX with chloroaccetone or 6-chloro-2-hexanone or by addi-
tion of the starting diones X1 = XX 1o methyl vinyl ketone. “The etfect of the final compounds 7 — X on
aggregation of thrombocytes and erythrocytes was investigated.

Pentoxifylline (1-(5-oxohexyl)-3,7-dimethyl-3,7-dihydro-1H-purine-2,6-dione) and,
more recently, propentofylline (1-(5-oxohexyl)-3-methyl-7-propyl-3,7-dihydro-1H-
purine-2,6-dione) belong to drugs improving microcirculation of blood!. Generally, this
cffect may be achieved by vasodilatation and reduction of peripheral blood flow,
increase of the perfusion pressure or lowering blood viscosity?. The mentioned purine
derivatives improve the microcirculation not only by vasodilatation but predominantly
by lowering blood viscosity as a result of higher flexibility and reduced aggregation of
crythrocytes and other blood elements.

Pentoxifylline and propentofylline have hydrogen in the position 8 of the purine
skeleton. It was of interest how the introduction of an alkyl group into position 8 affects
the mentioned properties in the presence of variously long alkyl groups in positions 3
and 7 and an oxoalkyl group in position I of the purine nucleus.

1-(Oxoalkyl)-3,7,8-trialkyl-3,7-dihydro-1/{-purine-2,6-diones [ — X were prepared
from the corresponding 3,7,8-trialkyl-3,7-dihydro-1H-purine-2,6-diones XI - XX,
described in our previous paper?, by alkylation with functionalized methyl ketones. The
obtained compounds [ — X were pharmacologically tested. As alkylation reagents we
uscd chloroaccetone, methyl vinyl ketone and 6-chloro-2-hexanone.

In the preparation of the 1-(2-oxopropyl) derivatives fa — Xa, the starting purine
diones X/ = XX were first converted in their sodium salts which were then subjected to
nuclecophilic substitution with chloroacctone in dimethylformamide. A complete
reaction of the sodium salts required 20% excess of chloroacetone at 125 °C, the
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1170 Rybir, Turéani, Alf6ldi:

reaction time being 3 he In preparations ol some 1-(2-oxopropyl) derivatives we used
successfully the free purinediones in the presence of potassium carbonate in
dimethylformamide instead of their sodium salts.

1-(5-Oxohexyl) derivatives Ie — Xce were prepared analogously by heating the
corresponding sodium salts and 6-chlorohexanone at 125 °C for 4 h.

Preparation of 1-(3-oxobutyl) derivatives Ib - Xb consisted in basc-catalyzed
nucleophilic addition of purinediones X/ — XX to methyl vinyl ketone. Of the bases tried
(alkali metal alkoxides, trimethylbenzylammonium hydroxide), sodium methoxide
appceared 1o be the reagent of choice. Even when 5 equivalents of methyl vinyl ketone
were used, the starting compounds X/ — XX did not react completely because of poly-

to repeat the reaction with another portion (5 cquivalents) of methyl vinyl ketone.

0
R? R?
CH3CO—(CH,)—N | N HN” I—I N~
)\ J\ o)\rlq NJ\R3
R!

Rl

1 - X XI - XX

R' R? R3
I, XI CHy CHy CHs
11, XI11 CH; C.Hs CHj
111, X111 CHy CsHy CHj
v, Xi1v CHy CiHg CH,
vV, XV CHy CH,CgHs CHjy
VI, XvI CHy CH, CHs
VII, XVII CHy CHy CiHy
VIII, XVIII CHy CHy CsHy
X, XI1X CoHs CHy CHjy
X, XX CiHy CHjy CHjy

In formulae I-X: o, n = ,b,n =2, ¢c,n = 4
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As shown by monitoring the reaction by TLC, for introduction of a given oxoalkyl
group, the magnitude of the groups R', R¥ and R* has only a negligible effect on the
reaction rate. The yields and analytical data of the obtained 1-(oxoalkyl) derivatives [ — X
are listed in Table L

The structure of the compounds was confirmed by their analytical data as well as
mass and '"H and *C NMR spectra. The chemical shifts in 'H and '*C NMR spectra are
given in Table 11 The individual signals were assigned on the basis of their multiplicity
and in cases of more complicated substituents the '*C NMR signals were assigned
using the DEPT and sclective decoupling techniques. In addition to the values given in
Table 11, the spectra of all compounds [ =X exhibit signals due to the purine skeleton
(¢ for C-2 150.1 = 155.0, for C-4 149.3 = 151.3, for C-5 106.5 - 107.4, for C-6 154.1
— 1554 and for C-8 147.3 — 148.4 ppm).

Compounds [ = X were tested for their effect on aggregation of thrombocytes in full
blood as well as in thrombocyte-rich plasma, and for the effect on erythrocyte aggre-
gation. In the first test, the aggregation of thrombocytes was measured by the impe-
dance method on an clectronic aggregometer which recorded dependence of the
increase in impedance between electrodes (as the result of aggregation of thrombo-
cyles) on time. In the sccond test, the same parameter was followed by the turbi-
dimetric method on the same instrument; the changes in transmittance duce to
thrombocyte aggregation were transformed by the aggregometer into voltage changes
and recorded as function of time?,

Both kinds of the thus-obtained aggregation curves were digitized and their ampli-
tudes in % transmission or in Ohms were calculated.

In the third test we made use of erythrocyte aggregometer® which registered changes
in optical density of the [Towing blood due to the presence or absence of erythrocyte
aggregates. The formation of aggregates leads 1o decrcase in optical density of blood
which is registered as a function of time®. The obtained curve has an exponential char-
acter and therefore the magnitude of erythrocyvie aggregation was expressed as its rate
constant in the tenth second. The results of all the three tests are given in Table 111 as
pereentage ol a control.

The results show that in full blood compounds Ia, lla, 1Xa and Xa show the same
inhibition of thrombocyte aggregation as propentofylline whereas compounds IXc, Xb
and Xc are more clfective. Comparison of their structure with the found clfectiveness
indicates that in full blood the inhibition of thromboceyte aggregation increases with
increasing length of the alkyl group at the N-3 atom. Aggregation of thrombocytes in
thrombocyte-rich plasma is not inhibited by the purinediones. As concerns the inhi-
bition of erythrocvte aggregation, only compounds [la and I11b show activity nearing to
that of propentofylline.
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TaBLE |
Yiclds and analytical data of 1-(oxoalkyl)-3,7.8-trisubstituted 3,7-dihydro-1//-purine-2,6-diones I - X

. Yicld, % M. p.. °C Formula Calculated/Found M*
Compound (e 1h04) Solvent* (M. w.) mlz
% C % 1 % N

la 79 (A) 160 - 161 CriH1aN4O3 5279 564 22.39 250
76 (B) McOlL (250.3) 5278 6.07 2272

Ib 49 189 - 191 Ci2l116N4O3 5453 6.10  21.20 264
THE (264.3) 5460  6.13  21.47

Ie 86 105 - 106 CrallgN4O3 57.52 690  19.17 292
McOl (292.3) 5726 699  19.14

Illa 65 (A) 140 - 142 CrallieN4O3 5453 6.10  21.20 264
50 () MTBE-McOI (264.3) 5452 627 21.39

e 91 129 - 131 Cysl12aN403 5880  7.24  18.29 306
MTBE-McOILI (306.4) 58.64  7.34  18.24

lla 77 (A) 136 - 138 CrsllisN4O3 56.10  6.52  20.13 278
71 (B) MTBE-McOIL (278.3) 56.12 6.76  20.26

b 48 90 - 91 CralloN4O3 57.52 690  19.17 292
MTBE-McOI (292.3) 5744 7.15  19.26

1Va 67 (A) 135 -136 Crall2oNaO3 57.52 690 19.17 292
MTBE-McOL (292.3) 57.56  7.03  19.22

Ve 49 55-57 Cral126N4O3 61.05 784 16.75 334
MTBE (334.9) 60.87 799  16.57

Va 45 (A) 152 - 153 Cial1isN4O3 62.56 556 17.17 326
53(13) THE-MTBE (326.3) 6241 568  17.00

Vb 79 114 - 115 CisloN4O3 63.51 592  16.46 340
THE-MTBE (340.4) 63.51 594 16.35

Ve 45 89 - 90 Cagl1aN4O3 6520 6.56  15.21 368
THE-MTBE (368.4) 65.11  6.72  15.10

Via 81 (A) 159 - 160 CralioNAO3 54.53  6.10  21.20 264
72.(B) McOHH (264.3) 5474 6.15  21.33

Vib 57 175 - 176 CrallaNJO3 56.10  6.52  20.13 278
THE (278.3) 5642 6.53 1991

Vic 60 120123 CrstaNGO; 5880 124 1829 306
MTBE-McOL1 (306.4) 5885 723 18.30

Vila 88 (A) 128 - 130 CralliaN O3 56.10 652 20.13 278
83(8) (278.3) 56.29 684 20.34
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Tasre 1
(Continued)
Calculated/F

Yicld, % M. p.. °C Formula eulated/Found M*

Compound (g o) Solvent* (M. w.) miz
%C %l %N

Vilb 46 132 -133 Crall2oN4O3 57.52 690 19.17 292
THEF (292.3) 57.50 7.08 19.41

Vilc 53 83 -85 Crol 124N403 59.98 7.55 17.49 320
MTBL: (320.4) 59.83 7.4l 17.73

Villa 73 (A) 105 - 107 Cisl22N403 58.80  7.24 18.29 306
69 (B3) McOl1 (300.4) 5892 742 18.41

IXa 68 (A) 149 - 151 CralhioNGO 3 54.53  6.10 21.20 264
64 (3) THE-MTBE (264.3) S4.21 6.28  21.50

1Xb 66 166 - 167 Cr3lisNGO3 56.10  6.52  20.13 278
THE (278.3) 56.14  6.57 19.73

IXc¢ 89 89 - 90 CislaNO3 58.80 7.24 18.29 306
THE-MTBI: (306.4) S8.71 738 18.42

Xa 68 (A) 176 - 178 Ci3lhisNLO3 S6.10  6.52  20.13 278
Ol (278.3) 56.20  6.46 19.90

Xb 48 178 = 180 CralloN4O3 57.52  6.90 19.17 292
THIY (292.3) 57.52  7.10 19.06

Xc 85 85 - 86 Crol124N4O)3 59.98  7.55 17.49 320
1O (320.4) 5986  1.77 17.43

“ MTBE methyl tert-butyl cther.

EXPERIMENTAL

The melting points are uncorrected. Depending on their melting points, analytical samples were dried over
phosphorus pentoxide at 40 °C/65 Pa for 10 h or at 100 °C/65 Pa for $ h. ' and C NMR speetra were
measured on a Bruker AM-300 (300 Mz and 75 MIlz. respectively) instrument in deuteriochloroform

with tetramethylsilane as internal standard. Mass spectra were taken on a Jeol 100 D spectrometer (ioniz-

ing energy 70 ¢V). The reactions were monitored by T1LC on Silufol UVisg, (Kavalier. The Czech
e 1234 y 254

Republik) in chloroform—methanol 9 ¢ 1. "The purity of the compounds [ = X was checked by HPLC on a

15 x 0.3 em column Separon SGX RPS (Tessek Td., “The Czech Republic), mobile phase water-aceto-

nitrile 7 0 3, flow rate 0.3 ml/min, detection at 278 nm. The purity of the compounds for the farma-

cological testing was at least 99.9%.
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TasLe 11
NMR spectra of compounds [ - X

Compound  Spectrum o, ppm
la 81 2.26 5, 3 H (CIHCO): 248 5, 3 H(C(8)-CH3); 3.55 s, 3 H (N(3)-Cll3);
3.88 s, 3 11 (N(7)-Cl3): 4.82 s, 2 1T (N(1)-CHa)
Be 13.0 (C(8)-CH3); 27.1 (CH3CO): 29.6 (N(3)-Cl3): 49.9 (N(1)-CHz);
201.1 (CH3CO)
b o1 2,19 s, 3 H(CIHBCO); 2.48 s, 3 H (C(8)-CH3): 2.81 1, 2 H(N(D-CH):
3.54 s, 3 11 (N(3)-CH3): 3.90 s, 31T (N(7)-CH3); 4.26 1, 2 H (COCH?)
Be 12.9 (C(8)-CH3): 29.3 (CHCO): 29.7 (N(3)-Cl13): 31.6 (N(7)-Cl113):
36.2 (COCH2): 41.5 (N(1)-ClI2): 206.4 (CH3CO)
I 1 1.65 m, 4 H (N(1)-CIHCH:CHR): 215 s, 3 H (CH3CO): 2,47 s, 3 H

(C8)=ClH3): 250 1 2 THN(D-CHa): 356 5, 3 HH(N3)-ClI3); 3.92 5.3 11
(N(T)=Cl3): 4.00 1, 2 TH(COCT)

Be 13.0 (C8)-CHi): 20.9 (N(D)=CHCH): 27.4 (N(D)-CHCHCHa): 27.4
(CIHCO)Y; 29.9 (N(3)=-CHa): 318 (N(7)-Cl3); 40.6 (N(1)-CHa): 43.1
(COCHa); 208.0 (CHCO)
a Bt 1.40 1, 3 HL(N(7)=CHCTE): 2.27 5.3 H(CH3CO): 2.48 5. 3 1 (C(8)-CH3);
3.55 s, 3 11 (N(3)-CH): .28 . 2 H(N(7)=CHa); 4.82 s, 2 H (N(1)-Cl12)
Be 13.0 (C(8)=-CH3): 15.8 (N(7)-CHCHL): 27.1 (CH3CO); 29.7 (N(3)-ClH3):
40.5 (N(7)=Cl2): 49.9 (N(1)=ClH2): 201.2 (CH3CO)
Ie Bt 1.35 1, 3 11 (N(7)=CILCH): 160 m -4 T (N(D=CH2CH2CHR): 2.18 s, 3 H

(CIBCOY: 243 5, 3 H(CS)-CHi): 245 1. 2 H(N(1)-ClH2): 3.48 s, 3 H
(N(3)-Cl13): 3.95 1, 2 H (COCH2): 4.26 ¢. 2 T (N(7)-Cl2)
¢ 13.0 (C(8)-CHz): 15.9 (N(7)-CIHCH): 210 (N(D)-CH:CHL): 27.4
(N(D)=-CH2CH2CH2): 29.5 (CHRCO): 29.9 (N(3)-CH3): 40.4 (N(7)-CHoa);
40.6 (N(1)=-Cl2): 43.1 (COCTH): 208.5 (CHCO)
Hla 'n 0.90 . 3 1 (N(7)-CILCHCHB): 1.78 se. 2 THIN(T)-CH2CHR): 2.225,3 H
(CH3CO): 245 5, 3 T (C(S)-CHR): 3.52 5, 3TH(NG)-CHz): 4.15 ¢, 2 H
(N(7)-ClH2): 478 5, 2 HH(N(1)-C1)

Be 10.8 (N(7)-CH2CHECH3): 13.2 (C8)=CI): 23.9 (N(7)-CHCHa): 27.1
(CHLCO): 29.6 (N(3)-Cl3): 46.9 (N(T)-Cl1a); 201.1 (C11CO)
HIb Bl 0.97 . 3 1 (N(7)=CILCHECHR): 1.82 se. 2 THN(T)=CHRCH): 2.19 s, 3 H

(CHBCOY: 248 s, 3 H(CS)=-Cl): 4.28 .2 T (COCH?): 3.55 s, 3 H
(N(3)-CIH3): 4.20 . 2 THN(7)-CHa): 2.81 1.2 H(N(D-CH?»)
B3 10.7 (N(7)-CH:CHCHR): 1301 (C8)=ClH3): 23.8 (N(7)-CH2CHz): 29.4
(N(3)-Cl13); 29.7 (CH5CO): 36.4 (CH2C0); 41.6 (N(1)-Cl1): 46.8
(N(7)-Cl12): 2060.4 (C1CO)
IVa Bt 0.96 1. 3 THN7)-CILCTLCTRCH): 1.39 se, 2 H (N(T)-CHCHRCH);
1.76 i, 2 H(N(7)-CH2CH2): 2.26 5. 3 TTHCHBCO); 2.48 5. 3 H (C(8)-ClHz);
3.56 s, 3 TH(NE)-CH3): 421 (N(7)-ClH): 4.82 s, 2 H (N(1)-ClH32)
C 13.2 (C(8)-CHi): 13.8 (N(7)-CH2CHCH2CH3); 19.7 (N(7)-CHaCH2CHR),
270 (N(7)-CHCTH): 271 (CH3CO): 29.6 (N(3)-ClH3): 45.3 (N(7)-CH2);
49.9 (N(1)-CH,): 2011 (CHLCO)
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TasLe 1l
(Continued)

Compound  Spectrum

O, ppm

1Ve

Va

Vb

Ve

Via

Vib

Vie

Vila

ol

Bl

0.96 1, 3 1T (N(7)-CILCH2CHRCH3): 1.38 se, 2 H A (N(7)-CHCH2CHy);
1.65 m, 4 11 (N(1)-CH2CH2CH2): 1.77 gi, 2 H(N(7)-CILCHa); 2.14 5,3 H
(CH3CO); 2.47 s, 3 H (C8)-CH3); 2.50 1, 2 H (N(1)-ClH2); 3.55s,3 11
(N(3)-ClH3); 4.01 ¢, 2 1T (COCI); 4.23 1, 2 H (N(7)-ClH>)

13.2 (C(8)-Cl13): 13.6 (N(7)-CIH2CH2CH2CHa2); 19.7 (N(7)-CHaCH2CH); 21.0
(N(D)~-CH2CH2): 27.4 (N(1)-CHCH2CH2); 29.5 (N(3)-CHs); 29.8 (CH3CO); 32.7
(N(7)=-ClH2CHa): 40.7 (N(1)=-Cl12); 43.1 (COCIH2); 45.3 (N(7)-CIl12): 208.6
(CICO)

225, 31 (CHZCO): 2.42 5, 3 T (C(8)-CH3): 3.57 s. 3 H (N(3)-ClI3);
4.82 5, 2 IH(N()-CH2): 549 5, 2 H(N(7)-CH2): 7.15 = 7.30 m, S H (Cells)
13.5 (C(8)-Cl13): 27.1 (CH3CO); 29.6 (N(3)-Cl13); 48.3 (N(7)-Cl12); 49.9
(N(1)-CHa): 126.8, 128.0, 128.9, 135.3 (Colls): 201.0 (CH3CO)

217 5. 3 H(CHZCO): 2.42 5, 3 H(C(8)-CH3): 2.81 1, (N(1)-Cl2); 3.56 s,

3 T(N(3)-CHl3); 4.28 1, 2 H(COCH2): 5.51 s, 2 H(N(7)-ClHlz); 7.19 = 7.33 m,
S H ( Colls)

13.4 (C(8)-CI13): 29.5 (N(3)-ClH3): 29.8 (CH3CO): 36.4 (COCIH): 41.6
(N(1)=CHa); 48.2 (N(7)-Cl12); 126.9, 127.9, 128.8, 135.1 (Colls); 206.4
(CHC0)

1.65 m, 4 I (N(1D)=-CILCHCH2): 2,12 s (CH3CO): 2.42 s, 3 H (C(8)-CH3);
2,49 1, 2 HH(N(1)=CIHI2): 3.56 s, 3 H (N(3)-Cl13); 4.01 t. 2 11 (COCH);

5.23 5, 2 HL(N(7)-CI12); 7.18 = 7.30 m, 5 I (Cells)

13.6 (C(8)-Cl3): 21.0 (N(1)=-CH2CH2): 29.6 (N(3)-CH3): 29.9 (CIH3CO,
N(1)-CIRCH2CH2): 40.7 (N(D-CHa): 43.2 (COCH2); 48.3 (N(7)-Clla);
126.9, 128.1, 129.0, 135.6 (Colls): 208.6 (CH3CO)

1.35 1. 3 H(C®)-CH20T3): 2.24 5, 3 1 (CH3CO); 2.78 ¢, 2 H (C(8)-CHa);
3.57 5. 3HT(N@3)-ClI3): 3.84 s, 3 H (N(7)-Cll3): 4.82 5 2 H (N(1)-CH>)
11.6 (C(8)-CHRCHB): 20.2 (C(8)-Cl2): 27.1 (CH3CO); 29.6 (N(3)-ClH3);
31.5 (N(7)=CIl3): 49.8 (N(1)-Cl12); 201.2 (CH3CO)

1.35 ¢, 3 TH(CS)-CH2CH3): 2,19 s, 3 H(CH3CO): 2.75 . 2 H (C(8)-CHa);
2.80 1, 2 H(N(1)-CI12): 3.55 s, 3 H (N(3)-ClH13); 3.90 s, 3 H (N(7)-CH3);
4.28 1, 2 1 (COCH)

1.7 (C8)=-CHCH3); 20.2 (C(8)-CHa): 29.6 (N(3)-Cl13): 29.9 (CH3CO);
315 (N(7)-Cl3): 36.4 (COCHa): 41.7 (N(1)=CHa): 206.6 (C11CO)

1.35 6. 3 H(C8)-CH2CH3): 1.65 m. 4 H (N()=-CHCH2CHR): 2,145, 3 H
(CIBCOY: 2.50 ¢ 2 THIN()-CHR2): 2.77 . 2 H (C8)-ClHa): 3.56 s, 3 H
(N(3)-CI13): 3.91 5, 3 HH(N(7)-CI13); 4.00 1, 2 H (COCH3)

11.6 (C(8)-CH2CT13): 20.2 (C(8)-ClHz): 209 (N(D)-CIHClH32): 27.4
(N()-CIHCHLCHR): 29.5 (CHBCO); 29.8 (N(3)-CHa): 31.5 (N(7)-ClH3):
40.5 (N(1)-Cl1); 43.1 (COCIH): 208.6 (CH3CO)

1.03 1, 3 T (CS)-CHCH2CH3); 1.80 se, 2 H(C8)-CHaCHa); 2.26 s, 3 H
(CHCO): 2.72 1, 2 H(C8)-Cl2): 3.56 S, 3 HT(N@3)-ClI3); 3.90s, 3 H
(N(7)-Cl1); 4.82 s, 2 1T (N(1)-CI,)
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TasLe 11
(Continued)

Compound

Spectrum

o, ppm

Vila

Viib

Vile

Villa

1Xa

1Xb

I1Xc

Xa

”C

BT

13.8 (C(8)=-CIRCHCIL); 21.0 (C(8)-CHCHa); 27.1 (CIBCO): 28.6
(C(8)-Cl1a); 29.7 (N(3)-Cl13); 31.7 (N(7)-CHs); 49.8 (N(1)=Cll12); 201.2
(CI1C0)

1.02 1, 3 1 (C8)-CHCILCI); 1.79 se, 2 1 (C(8)-CILCHa); 2.20's, 3 1
(CHCO); 2.72 1, 2 1 (C(8)-Cl1a); 2.81 . 2 H (N(1)-Cl12); 3.55 s, 3 1
(N(3)-Cl13); 3.86 s, 3 H (N(7)-CI13); 4.24 1, 2 H (COCH2)

13.7 (C(8)=CILCHCI): 20.9 (C8)-CHLCHa): 28.5 (C(8)-Cl1a); 29.4
(CHCOY 29.7 (N3)-CI): 31.5 (N(T)=CH3); 36.2 (COCH): 41.6
(N(1)=Cla): 206.5 (CHLCO)

1.0S 1.3 11 (C(3)-CHCTLCHR): 1.65 m. 4 H(N(D=CHCHCHR): 1.80 se,
21L(CE)-CHCH): 2015 s 3 T (CHCO): 2.50 1, 2 T (N(1D=ClHa): 2.72 1,
21 (C(8)-CH2): 3.560 5. 3 TH(NGB)-CL): 3.92 s, 3 1HN(T)=Cl3): 4.00 1,
2 11 (COCHY)

138 (C(8)=-CHECHCH): 210 (C8)=CHCHRY: 210 (N(D=CHCHa): 27.4
(N(D)=CHCTLCTH): 286 (C3)-ClHa): 29.5 (CHBCOY: 29.9 (N(3)-CHz):
31.6 (N(7)=Cl3): 40.6 (N(1)=ClHa): 43.1 (COCHa); 208.6 (CTHCO)

0.93 1, 3 1 (CS)-CLLCHLCHLCHRCTRY: 138 m. 4 1 (C8)=CHCHCHD);
1.75 se. 2 1 (CE)-CHCHCTLCHL): 2.26 s, 3 T (CHRCO): 2.73 1 2 |
(CS)=ClHa) 3.56 5. 3 1T(N3)-Cls): 3.88 5, 3 H (N(7)-CH3): 4.82 s, 2 H
(N(1)-Cl12)

13.9 (C8)-CHCHLCTLCTLCHL): 223 (C(8)=CHCHCHRClHa): 26.7
(CE)-CHCHCH): 27.2 (CHLCOY: 27.3 (C8)-CHaCl): 29.7 (N(3)-Cl3);
314 (C8)-CHa) 317 (N(7)=CH3): 49.9 (N(1)-CHz): 201.2 (CH3CO)
1330, 3 1 (NG)-CHLCHL): 2.26 5.3 H(CHLCO): 2.47 503 H(CB)-CHs);
388 5 3 1L (N(T)=CL) 413 ¢ 2 THING)=CHa): 481 5.2 H (N(D=CIHa
13.0 (NB)-CHCH): 13.3 (C(8)=Cl): 27.1 (CH3CO): 31.7 (N(7)-Cl3);
38.5 (N(3)=Cl2): 49.7 (N(1)=Cl12): 201.2 (C1CO)

1.33 1, 3 1 (N)-CHLCHR) 2.20 s, 3 1 (CHCO): 2.44 s, 3 THCS)-CHz):
281 62 THN(D-CLL): 3.90 s, 3 1T (N(T)=CL3); 4.12 q. 2 THN3)-ClHa);
428 1, 2 11 (COCH)

12,9 (N3)-CHCH): 13.2 (C8)-Cls): 29.7 (CHCOY: 31.6 (N(T)-Cls):
36.2 (COCT): 38.2 (N(3)-Clay: 41.6 (N(1)=ClHa2): 206.5 (CHCO)

1.33 0,3 1L (NG)-CILCHL): 166 m. 4 T (N(D-CHCHCHR); 2.14 s,
3H(CHCO) 247 503 H(CE)-CHa): .51 12 H(N(D-CHa): 3.91 s 311
(N(7)=ClL): 4.00 € 2 1 (COCH2): 413 q. 2 H (N3)=Cl12)

13.0 (NGB)-CHCH); 13.3 (C(8)=CHz: 209 (N(D=CH2CHa): 27.4
(COCTLCTT): 298 (CIBCO): 31.7 (N(7)-Cl): 38.3 (N(3)-Cla): 40.5
(N(D)=Cl2): 43,1 (COCHa): 208.6 (CTECO)

0.96 1. 3 1L (NG)-CHCHECHSY: 178 s, 2 1 (NB)=CHECHR): 2.26 s, 3 H
CIBCOY 240 s, 3 1 (C(8)=CLa): 3.88 . 3 1TH(N(7)=Clz): 4.02 2 1
(NG)=CIL): 481 s, 2 1 (N(1)-Cl,)
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Tapre 1l
(Continued)
Compound ~ Spectrum S, ppm
Xa Be 11.0 (N(3)-CH2CHCHB); 13.0 (C8)-ClH); 21.3 (N(3)-CHaClHa): 27.1
(CHZCO); 31.7 (N(7)-CH3): 408 (N(3)-ClH2); 49.8 (N(1)-ClHl2); 201.2
(CH3C0)
Xb 1 0.88 1. 3 1T (N(3)-CLLCH2CH3): 1.79 se, 2 H(N(3)-CH2CHz): 2.19s, 3 H

(CHCO); 2,44 5, 3 1 (C$)-ClL): 2.81 12 H(N(1)-ClHa); 3.85 s, 3 H
(N(7)=Cl3); 4.02 1.2 1T (N3)-Cl12): 4.29 1, 2 H (COCIL)
B 11.0 (N(3)-CHCHECHR): 13.0 (C(8)=CL): 21.2 (N(3)=CHCHa): 29.8
(CIGCOY: 317 (N(7)=CHi): 36.3 (COCHa): 41.6 (N(1)=Cl1); 44.7
(N(3)=Cl): 206.5 (C11:CO)
X ol 0.96 1. 3 11 (N(3)=CH:CHCH3): 1.65 m, 4 T (COCH2CHCHa): 1.78 se. 2 H
(NB)-CHCHE): 2,14 s, 3 1THCIHRCOY: 2.45 5, 3 1 (C8)=Cl3); 2.50 1. 2 1
(N(1)=CHa2): 3.90 s, 3 H(N(7)=Cl3): 4.00 1. 2 11 (N(3)-CHa): 4.02 1. 2 H
(COCIH)
B3¢ 111 (N3)=-CIHCHCH): 1300 (C8)=CHa): 210 (N(D=CHCHa): 21.3
(N(3)-CILCH2): 27.4 (COCHCHR): 29.9 (CH3CO); 31.8 (N(7)-CH3): 40.6
(N(l)—(‘ll:): 43.2 ((‘()(‘ll:): 44.8 (N(3)—(‘H:); 208.7 (CI11,C0O)

1-(2-Oxopropyl)-3.7.8-trialkyl-3,7-dihydro- 1/{-purinc-2.6-diones la = Xa

Mecthod A. "The purinedione X1 — XX (10 mmol) was dissolved under stirring and gentle heating in a
mixture of sodium cthoxide (1 mol 175, 10 ml, 10 mmol) and cthanol (40 ml) and the solvent was evapor-
ated 1o dryness under diminished pressure. The dry sodium salt was mixed with dimethylformamide (60 ml)
and chloroacetone (1.17 g, 1.O1 ml, 12 mmol) and heated to 125 °C (bath temperature) for 3 h under
stirring. The dimethylformamide was then evaporated under diminished pressure, the remaining syrup was
mixed with chloroform (50 ml) and traces ol the starting compounds X7 — XX were removed by extraction
with dilute sodium hydroxide solution (0.5 mol 17!, 2 x 20 ml). The chloroform solution was dricd over
sodium sulfate and purificd by passing through a short column of silica gel (100 = 160 pm, 12 g, cluent
chloroform). After concentration to dryness under diminished pressure, the product was crystallized from
an appropriate solvent.

Method B. A stirred mixture of purinedione XT or X1 (10 mmol), potassium carbonate (1.66 g, 12 mmol),
dimethylformamide (16 ml) and chloroacetone (1.17 g, 1.O1 ml. 12 mmol) was heated to 125 °C for 3 h.
Dimethylformamide was distilled off under diminished pressure, the residue was mixed with chloroform
(30 mi), the insoluble salts were filtered oft and the filtrate was purified analogously as described for
method A.

1-(5-Oxohexyl)-3.7.8-trialkyl-3,7-dihydro- 1/]-purine-2 6 -diones e - Xc

These compounds were prepared analogously as described for compounds la — Xa (method A) except that
6-chloro-2-hexanone’ (1.56 g, 1.73 ml, 12 mmol) was uscd instead of chloroacetone. The reaction was
performed at 125 °C for 4 h.
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1-(3-Oxobutyl)-3,7.8-trialkyl-3,7-dihydro-1//-purinc-2,6-diones Ib — Xb

The purinedione X7 = XX (10 mmol) was dissolved in dioxane (50 — 100 ml) at about 70 °C and the
solution was cooled to room temperature. Methyl vinyl ketone (3.50 g, 4.1 ml, 50 mmol) and methanolic
solution of sodium methoxide (1 mol 171, 0.4 ml) were added and the mixture was heated to 60 °C (bath) for
1 h in a nitrogen atmosphere. Alter cooling, another portion of methyl vinyl ketone (50 mmol) and metha-
nolic sodium methoxide (0.4 ml) was added and the mixture was again heated 10 60 °C for 1 h. The vola-
tile material was distilled off under diminished pressure, the residue was dissolved in chloroform and traces
of the starting compound XI — XX were extracted with dilute sodium hydroxide solution (0.5 ml 171, 2 x 20 ml).
The further work-up procedure was the same as described in method A,

Tasie 11
Pharmacological evaluation of compounds [ - X

Aggregation of platelets”

Compound K %
Al A
la 100.7 = 6.8 98.6 + 12.2 115.5 = 33.5
b 90.4= 9.1 1009 = 6.5 1053+ 5.5
Ie 105.6 = 47.4 100.1 = 9.3 95.9 = 15.7
1a 82.1 = 10.4° 95.3 = 12.0 86.6 = 5.4°
Ilc 99.9 = 16.4 101.3= 9.8 88.0 = 15.6
Hla 87.0+ 9.4 941+ 85 954+ 6.2
b 1014+ 8.5 93.9 = 10.4 895+ 9.7
1Va 88.9 = 11.7 96.0 = 14.2 101.1 = 8.1
IVb 96.8 = 11.6 103.3 = 11.4 97.1 + 18.4
Ve 81.0 = 21.3 106.6 = 8.9 94.7 = 14.6
Vb 99.6 = 16.6 91.1 = 9.1 90.9 = 11.4
Via 1037+ 8.2 95.1 = 21.5 113.1 = 19.2
Vic 83.5 =251 105.1 = 123 98.4 = 14.4
Vila 104.2 = 14.9 933 = 16.9 106.3 + 22.3
Viib 89.9 = 10.4 1063 = 3.1 102.1 = 11.2
Vile 101.0 = 16.9 103.7+ 9.8 92.5 + 15.0
Villa 91.1 = 20.3 107.8 = 18.3 115.0 = 29.6
IXa 90.2 = 5.4 96.7 = 17.2 91.7 + 13.8
1Xb 101.0 = 15.7 989 = 6.0 1008 = 11.4
IXe 66.6 = 23.9 1089+ 9.3 100.5 = 16.4
Xa 842+ 6.4° 934+ 8.4 90.7 = 25.0
Xb 788 = 15.Y 1035+ 69 929+ 11.6
Xc 621 27.Y 973+ 74 99.8 + 15.4

“ Mecasured with a Chrono-log Model 530 clectronic aggregometer; b amplitude of aggregation curve in
whole blood, % of control, A| for propentophylline 78% of control: < amplitude of aggregation curve in
platelet rich plasma, % of control: 4 rate constant of aggregation of erythroeytes at 10 s, measured with a
red blood cell aggregometer constructed according to rel>, k for propentophylline 83% of control; ¢ p < 0.01;
fp < 0.05s.
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The authors are indebted to Mrs A. Gembickd for the measurement of the mass spectra, to Mr K. Paule for
t

the elemental analyses and to Dr G. Basitikovd for HPLC determinations of the purity of the final compounds.
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