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Abstract: A simpleand efficient methodology toward the synthesis
of highly molecularly diverse 2,6-disubstituted 3,4-dihydropyrimi-
din-4(3H)-ones of type 3 has been developed. The methodology is
based on a selective O-alkylation reaction with i-PrOH under Mit-
sunobu conditions followed by a nucleophilic heteroaromatic ipso-
substitution of sulfones 20 and subsequent acidic hydrolysis of the
isopropoxy group.
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Pyrimidin-4(3H)-ones of type 1 (Figure 1), are valuable
scaffoldsin different areas of research. Thusfor instance,
it has been described recently, that members of this class
of compoundsdisplay potent and selective activity as non-
nucleoside HIV-1 reversetranscriptase inhibitors.? Other
members of this family of compounds have found utility
as herbicides® and leishmanicides.* In addition, these
types of substrates have served as suitable models to con-
duct studies on self-association® and their application to
supramolecular synthesis.®
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Figurel The structure of pyrimidin-4(3H)-ones

In connection with our ongoing studies dealing with the
development of efficient methodologiesthat could readily
be adapted for the combinatorial and/or parallel synthesis,
in solution and/or on solid supports of relevant core struc-
tures with potential therapeutic interest,”** we needed to
make use of a number of different molecularly diverse 4-
pyrimidinones of type 1 to incorporate this structural mo-
tif into different types of libraries.*?
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Despitethewide variety of synthetic approachesavailable
for the construction of the 4-pyrimidinone nucleus, the
most direct and widely used methodology toward these
type of substrates involvesthe cyclocondensation reaction
between abidentate nucleophilic fragment (e.g. urea, thio-
urea, guanidines or amidines) with 1,3-dicarbonyl deriva-
tives (eg. PpB-keto esters and related synthetic
equivalents).’®* However, this method has some limita-
tions due to the lack of availability of the corresponding
bidentate fragments. This limitation prevents the intro-
duction of ahigh degree of molecular diversity over the 2-
position in these derivatives. To circumvent this problem,
the alternative approach based on the nucleophilic dis-
placement of akylsulfanyl groups with different nucleo-
philes in 2-alkylsulfanylpyrimidones of type 2 has been
used. However, due to the poor attitude of alkylsulfanyl
groups as efficient leaving groups in these type of sys
tems, this approach needs from harsh reaction conditions
yielding the products 3 in generally low yields.** Activa
tion of the thioether moiety through oxidation to sulfoxide
4 or sulfone 5 to facilitate nucleophilic displacement does
not also solve the problem since 4 and/or 5 are too labile
and the corresponding pyrimidine-2,4-diones 6 are ob-
tained instead (Scheme 1).1°

Within this context, we wished to identify and to develop
ageneral, smple and efficient methodology that could af-
ford collections of molecularly diverse 4-pyrimidinones
of type 1 that in addition would alow the introduction of
awide variety of substitution patterns over the heterocy-
clic nucleus.

Recently, we reported on the synthesis of novel 2,6-disub-
stituted 4-alkoxypyrimidines starting from 2-alkylsulfa-
nylpyrimidones of type 2.32 The method is based on a
selective O-akylation reaction in basic medium with ster-
ically demanding akylating agents like a-haloketones 7
and benefits from the key role played by the thioether
linkagein adouble sense. On the one hand the steric effect
exerted by the bulky thioether moiety placed at the 2-po-
sition in pyrimidones of type 2 islikely to be responsible
for the observed high selectivity toward the formation of
the O-alkylation products. On the other hand, this sulfur
linkage, serves as an efficient meansfor introducing addi-
tional molecular diversity through nucleophilic displace-
ment of the corresponding activated sulfones 9
(Scheme 2).
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] ” oY Table 1 and Table 2).
yOURILS SR
N . o) |
RS” "N” "R RS/I\N R1 EGN
HNT) i HN™ )
2 7 8 °
HS)\\N o DMF /0 °C to r.t. Ph/\S)\\N at
83-87%
R? 2 15aR!=H 17aRl=H
R
™ o/}g O/\[( 15b R = Ph 16 17b R = Ph
X. N7 | NuH N)j\o
R |
& ONTR Nu” SN OR?
oo R?
) 9 o i) RZOH
9 10 R< .
N | + NZ i) DIAD / PhgP
Scheme 2 Ph/\S)\\N Rl Ph/\S)\\N | i THF Irt.
51-92%
Based on these results, we reasoned that in complete anal- 19b 18a-c
ogy with the above-mentioned results, alkylation reaction RL=H, Ph
with bulky aliphatic alcohols under Mitsunobu conditions R2 = t-Bu, i-Pr

should also lead selectively to O-akylated pyrimidines
12. Oxidation of the thioether moiety to the corresponding
stable pyrimidine sulfone derivatives 13, followed by nu-
cleophilic ipso-substitution reaction with different nu-
cleophiles and subsequent mild hydrolysis of the 4-alkoxy
group would allow the formation of collections of target
4-pyrimidinones of type 3 (Scheme 3).

Consistent with this goal, t-BuOH and i-PrOH were ini-
tially selected as bulky aliphatic alcohols. Thus, starting
from the readily available 2-sulfanylpyrimidin-4(3H)-
ones 15a,b, akylation of the sulfanyl group with benzyl
bromide in DMF in the presence of Et;N afforded the cor-
responding pure thioether derivatives 17a,b in 83-87%
yield. Then, reaction with t-BuOH or i-PrOH under Mit-

Scheme 4

The use of t-BUOH as alkylating reagent in the Mitsunobu
reaction proceeded as expected with total selectivity af-
fording exclusively the corresponding O-akylated prod-
uct 18a. However, this reaction proceeded only in
moderated yields (51%), and as much as a 48% of unre-
acted starting material 17a was recovered from the reac-
tion mixture (Tablel, entry 3). Better results were
obtained however by using i-PrOH as alkylating reagent.
The Mitsunobu reaction did proceed in high yields and
with ahigh degree of selectivity, affording 4-isopropoxy-
pyrimidines 18b,c (Table 1, entries 4 and 6). Only in the
case of 17a, the formation of the corresponding N-alkylat-
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Tablel 2-Benzylthiopyrimidin-4(3H)-ones 17a,b, 19b and 4-
Alkoxypyrimidines 18a—

Entry Product* R! R? Yield (%) Mp (°C)

1 17a H - 83 174-175
2 17b Ph - 85 243-244
3 18a H t-Bu 51 53-54

4 18b H i-Pr 88 colorless

oil
5 18c Ph i-Pr 92 81-82
6 19b H i-Pr 4 94-95

a Satisfactory microanalyses obtained: C +0.27, H +0.28, N +0.22, S
+0.25.

ed product 19b was also detected, but in very small
amounts (<4%) (Table 1, Entry 6).

Having established agood and highly selective methodol-
ogy for the synthesis of 4-alkoxypyrimidines of type 18
viaaMitsunobu reaction type, before proceeding with our
initially planned synthetic route toward pyrimidinones of
type 3, we focused our attention in the search for mild and
reliable reaction conditions that could selectively cleave
the 4-alkoxy group. Thus, we found that when 4-tert-bu-
toxypyrimidine 18a was treated with a 1:1 mixture of 5N
HCI/MeOH at room temperature for 5 hours, pyrimidino-
ne 17a was obtained quantitatively. When these condi-
tions were applied to 4-isopropoxypyrimidine 18b, the
hydrolysisto 17a proved to be unsuccessful. However, by
treating 18b with a1:1 mixture of H,SO,~AcOH at 90 °C,
the hydrolysis was essentialy completed after 15 minutes

(Scheme 5).

Table2 MS, IR and NMR Data of 2-Benzylthiopyrimidin-4(3H)-ones 17a,b, 19b and 4-Alkoxypyrimidines 18a—c

Prod- MS IR (KBF) H NMR (CDCIy/TMS) 13C NMR (CDCIy/TMS)
uct m'z (%) cm™ 8,J(H2) )
17a 220([M +2]*,14),219([M 3030, 2790, 2698, 2620, 450(s,2H,PhCH,S),6.23(d,1  33.7(t, CH,), 110.1 (d, CHyyyin),
+1]*, 100), 218 (17), 185 1664, 1557, 1457, 1275, Hoyim J = 5.8), 7.40-7.50 (M, 5 127.3,1285,129.0 (3d, 5
(4), 167 (5), 165 (5)2 1227, 1177, 976, 930, 822,  Hoon), 8.01(d, 1Hpy iy J=5.6),  CHyon), 137.1 (S, Cyony), 154.3
707 12.19 (br, 1 H, NH)P (d, CH pyrim), 162.7 (S, Cpyrim)”
17b 295 ([M + 1]*, 37), 285 2796, 2738, 2675, 1660, 4.64(s 2H,PhCH,S) 6.70 (5,1 33.8(t, CH,), 1039 (d, CHyyrin),
(95), 284 (14), 283 (100), 1567, 1461, 1380, 1238, Hopim), 7.30-7.50 (M, 8 Haom),  126.9, 127.3, 1285, 128.7,
192 (40), 155 (19), 154 1207, 1060, 987, 930, 840,  8.05-8.10 (M, 2H,,,), 1251  128.9, 130.6 (6 d, 10 CH,,,),
(81), 138 (27), 137 (50), 780, 700 (br, 1 H, NH)P 136.0, 137.4 (255, 2 Cyrom), 160.3,
136 (80)2 162.1, 163.9 (3 S, Cpyrin)”
18a 274 (IM]*, 12), 219 (40), 3053, 2975, 2953, 1562, 161 (s, 9H, t-C,Hy), 445(s, 2 28.3(q, 3 CHa), 35.3 (t, CH,),
217 (99), 186 (44), 184 1427, 1332, 1202, 1154, H, PhCH,S), 6.34 (d, 1 Hpyimy  82.0(s, C), 105.8 (d, CH i),
(100), 158 (32), 140 (51), 973, 850, 687 J=5.8),7.30-7.50 (M, 5 H,,,), 127.1,1285,128.8(3d,5
123 (25), 121 (49), 96 (49), 823[d, 1H, =56, H(6)pyiml  CHaom)s 137.0 (S, Carony), 156.9
91 (89)° (d, CHyyrim), 168.6, 170.4 (2, 2
pyrim)
18b 261 ([M + 1]*, 16), 260 3032, 2981, 2932, 1599, 1.38[d,6H,J= 6.0, CH(CH,),], 421.7 (g, 2 CH,), 35.2 (t, CH,),
(M*, 75), 219 (18), 218 1439, 1380, 1324, 1106, 4.44 (s, 2H, PhCH,S), 540 (m,  69.4 (d, CH), 104.4 (d, CH,yyiry),
(81), 217 (32), 186 (34), 979, 825, 707 1H,J=6,CH),6.37(d, 1Hym 127.0,128.4,128.8(3d,5
185 (100), 158 (33), 141 J=5.6), 7.30-7.50 (M, 5Haom)s  CHaom)s 1375 (S, Caon), 157.1
(20), 140 (32)° 8.24 (d, 1 Hyyrim, J = 5.6) (d, CHyyir), 168.2,171.0 (25, 2
pyrim)
18¢c 336 ([M]*, 90), 294 (97), 3060, 2971, 2926, 1566, 1.38[d,6H,J=6.2,CH(CH,),], 21.9(q, 2 CHs), 35.4 (t, CH,),
293 (40), 261 (100), 172 1533, 1490, 1147, 1400, 454 (s, 2H, PhCH,S), 5.46 (m,  69.5(d, CH), 99.7 (d, CHpyrirn),
(64),171(42),103(28),91 1265,1211,1097,993,839, 1H,J=6.2,CH),6.77(s, 1 127.0,128.4, 128.5, 128.7,
(99), 77 (22)° 690 Hoyrim), 7.20-7.70 (M, 8 Hyon),  128.8,130.5 (6 d, 10 CHor),
8.0-8.05 (S, 2 Hyom) 136.8,138.0(25S, 2 Cyyon), 164.6,
169.4, 170.8 (3 'S, 3 Cpyri)
19b 260 ([M] ™, 3), 186 (7), 185 3062, 2971, 2936, 1682, 1.63[d,6H,J=6.6,CH(CH3),], 19.0(q, 2 CH,), 37.3(t, CH,),

(39), 171 (6), 170 (11), 169
(100)°

1576, 1491, 1403, 1305,
1230, 1183, 1136, 1067,
924, 827, 706

4.43 (s, 2 H, PhCH,S), 4.67 (m,
1H, CH), 6.15 (d, 1 Hyypim,
J=6.2), 7.30-7.50 (M, 5 H 1),

7.71(d, 1 Hpypimy = 6.2)

58.0 (d, CH), 112.0 (d, CHyyin),
127.7,128.6,129.3 (3 d, 5
CHaom), 135.6 (S, Cyon), 150.8
(d, CHoyrin), 161.9, 1626 (255, 2

cpyrim)

aTaken in the FAB* mode.
® NMR recorded in DM SO-d,.
¢ Takenin the El (70 V) mode.
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R2 o Table3 4-Alkoxypyrimidine Sulfones 20a,b and 4-Alkoxypyrim-
o idines 22a— Prepared
NZ 5N HCI/MeOH (1:1) HN |
x> - 1 2R3 .
Ph/\s)\\N | gt 18aRl=H, RZ=tBu Ph" s7 N7 R? E’(r:%d R RTR'NH &Je)'ld I(\:Ig)
rt,5h, 97% ~
18ab 7aR=H 2%a  H - 79 100-101
206 Ph - 88 124-125
22a H 89 colorless oil
H,SO4/AcOH (1:1) /\/\NH2
18b R'=H, R?=i-Pr )
i ) . 22b Ph 82 colorless oil
90 °C, 15 min, 98% /\/\NH2
Scheme 5 22c  H : :NH 86 colorless ail
With this good procedure in our hands for selective O- 22d  Ph NH 85 colorless oil
alkylation of 2-benzylthiopyrimidin-4(3H)-ones of type CEO
17 with i-PrOH under Mitsunobu conditions and subse-
quent acidic hydrolysis, we then proceeded to complete 22 Ph 7 NH 86 104-105
our initial plans for the synthesis of collections of molec- FaC N \)
ularly diverse pyrimidinones of type 3. Thus, when 18b,c \©/
were treated with 2.5 equivalents of m-CPBA, the corre-
sponding sulfones 20a,b were obtained in good yields — 22f H (\NH 80 57-58
(79-88%). These sulfones of type 20 were allowed to re- N \)
act in dioxane at 60 °C with a variety of N-nucleophiles /@
(primary and secondary amines, 21a—d) affording the cor- F

responding ipso-substitution products 22a—f in good
yields (80-89%). Following acidic hydrolysis under the
previously developed conditions of H,SO,—~AcOH (1:1) at
90 °C yielded the corresponding target compounds 23a—f
also in good yields (84-88%) (Scheme 6, Tables 3— 6).

Table4 MS, IR and NMR Data of Pyrimidines 20a,b and 22a—f

a Satisfactory microanalyses obtained: C +0.29, H +0.26, N +0.30.

Prod- MS IR (KB) IH NMR (CDCI,/TMS) 13C NMR (CDCIJ/TMS)
uct mz (%) cm? 3,J(H2) 5
20a 293 ([M +1]*,100), 3079, 2986, 2939, 1.38[d, 6 H, J=6.2, CH(CH,),], 21.5(q, 2 CH), 57.5 (t, CH,), 71.6 (d,

294 (16), 295 (6),
251 (32), 188 (9),
187 (69), 185 (13),
165 (5)

2886, 1584, 1530,
1451, 1319, 1246,
1128,978, 842,774,
706

4.75 (s, 2 H, PhCH,S), 5.48 (m, 1 H,
J=6.2,CH), 6.82 (d, 1 Hyyim, J=5.8),
7.30-7.55 (M, 5H,q,), 8.54 (d, 1 H
J=58)

pyrims

20b 368 ([M]*, 67),303 3033, 2980, 2937,  1.43[d, 6 H, J= 6.2, CH(CH.),], 4.88
(58), 262 (63), 261 2904, 1587, 1522, (s, 2H, PhCH,S), 5.66 (m, 1H, J= 6.0,
(95),171(68), 129 1453,1417,1311,  CH), 6.99 (s, 1 Hyypip), 7.20-7.55 (m, 8
(40), 116 (38), 103 1251,1213, 1131,  H_on), 8.0-8.1 (M, 2 Hao)

(62), 102 (40),91 978, 869, 776
(100)

22a 210 (M +1]*,16), 3262, 2967,2871,  0.97(t,3H,J=7.2, CH,), 1.35[d, 6 H,
209 (M*, 75),194 1588, 1531, 1464,  J=6.4, CH(CH,),], 1.40-1.70 (m, 4 H,
(16), 180 (31), 167 1428, 1366, 1298, 2 CH,), 3.42 (g, 2 H, J = 6.6, CH,),
(81), 166 (100), 153 1235, 1109, 981, 5.10 (br, 1 H, NH), 5.30-5.35 (m, 1 H,
(61), 152 (43)° 800 J=6.4,CH), 5.94 (d, 1 Hyyyim, J=5.6),

8.00 (d, 1 Hpyim, J = 5.8)
22b 286 (M +1]*,1),  3436,3269,2962,  1.00(t,3H,J=7.2, CH,), 1.40[d, 6 H,

Synthesis 2002, No. 13, 1833-1842

244 (100), 243 (7),
242(5), 201 (6), 188
(6), 187 (7)2

2930, 2868, 1583,
1447, 1387, 1321,
1211, 1106, 770,
696

J=6.2, CH(CH,),], 1.40-1.70 (m, 4 H,
2CH,), 352 (q, 2 H, J = 6.8, CH,),
5.13 (br, 1 H, NH), 5.40-5.45 (m, 1 H,
J=6.4,CH), 6.40 (s, 1 Hoypin), 7.30-
7.50 (M, 3Hyor), 7.75-8.00 (M, 2 Hom)

ISSN 0039-7881 © Thieme Stuttgart - New York

CH), 111.7 (d, CHpyin), 1268 (S, Carom),
128.6, 128.7, 131.1 (3d, 5 CHaop),
157.5 (d, CHpyriny), 1644, 169.7 (25, 2

prrim)

21.7(q, 2 CH,), 57.3 (t, CHy), 71.6 (d,

CH), 106.0(d, CHpyin), 127.1(S, Coror),
127.2,128.2,128.7,128.8,131.3, 131.6
(6, 10 CH,q1), 135.0 (S, Coyor), 164.7,
165.5, 170.9 (35, 3 Cpyim)

13.8 (g, CH,), 20.1 (t, CH,), 21.8 (q,
2 CHy), 31.8, 41.1 (2, 2 CH,), 68.2
(d, CH), 97.5 (d, CHyyin), 158.0 (d,
CHpyrin), 162.6, 169.4 (2'S, 2 Coyrin)

13.8 (g, CHy), 20.1 (t, CH,), 21.9 (q, 2
CH,), 31.9, 41.2 (2, 2 CH,), 68.6 (d,
CH), 93.3 (d, CHyyr), 128.8, 12835,
130.0 (3d, 5 CH, ), 137.5 (S, Caon)
162.2,164.9, 170.6 (3, 3 Coyrim)
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Table4 MS, IR and NMR Data of Pyrimidines 20a,b and 22a—f (continued)

Prod- MS IR (KBr) !H NMR (CDCI4/TMS) 13C NMR (CDCl5/TMS)
uct mz (%) cm? 3,J(H2) 5
22c 270 ([M]*,15),269 2979, 2927, 2844,  1.38[d, 6 H, J = 6.2, CH(CH.),], 21.9(q, 2 CH,), 28.9, 41.4, 46.2 (3, 3
(78),228(5), 227 1580,1497,1445,  2.89 (t,2H,J=5.8,CH,),408(t, 2H, CH,),68.2(d, CH), 96.9 (d, CHypir),
(41), 226 (100), 212 1342, 1299, 1238, J=5.8,CH,),5.00(s 2H, CH,),540- 126.1, 126.2,126.4,1285(4d, 4
(25)° 1088, 939, 799, 745 5 45(m,1H,J=62,CH),599(d,1  CH,qy), 134.3,135.2(2S, 2 Cpqp),
Heoyrims J = 5. 8), 7.25-7.40 (m, 4 H,om), 157.8(d, CH py,im), 161.4,169.0(2s, 2
8.13 (d, 1 Hpyrim: J = 5.8) Coyrim)
22d 346 (M +1]*,1),  3063,3023,2978, 1.44[d, 6 H,J=6.2, CH(CHs),], 22.0 (g, 2 CH,), 29.0, 41.5, 46.3 (31, 3
304(100),303(19), 2929, 2841,1569,  3.01(t 2H,J=6.0,CH,),4.20(t,2H, CHy), 68.3 (d, CH), 92.6 (d, CHyyir),
200 (17), 172 (9), 1493, 1453, 1321, J=6.0,CH,), 5.07 (s,2H, CH,), 5.45- 126.0, 126.1, 126.5, 126.9, 128.4,
171 (14)2 1259, 1210, 1100,  5.50(m,1H,J=6.4,CH),6.44 (s, 1  128.6,129.8 (7 d, 9 CH,,,), 134.6,
979, 769, 695 Hoyrim)s 7-20-7.30 (M, 4 Hyop), 7.40-  135.4,138.3(35,3Cyqy), 1616, 165.2,
7.50 (M, 3 Hyop), 8.05-8.10(M, 2Hyon)  170.3 (35, 3 Cpyiny)
22 442 (M]*,12),255 2983, 2901, 2847,  1.43[d, 6 H, J = 6.2, CH(CH,),], 22.0(q, 2 CH,), 43.7, 48.8 (2t, 4 CH,),
(13),243(21), 242 1536, 1503, 1446,  3.37(t, 4H,J=50,CH,), 412 (t, 4H, 685 (d, CH), 932 (d, CHyyr), 112.5,
(89), 212 (19), 201 1381, 1340, 1280, J=5.0,CH,),541(m1H,J=6.0,CH), 116.1,119.0(3d, 3 CH4om), 124.3 (s,
(26),200(100), 172  1223,1162, 1112,  6.46 (S, 1 Hyyy), 7.15-7.45 (m, 7 CF.), 126.9, 128.5, 129.6, 130.0 (4 d,
(23), 170 (24), 145 962, 778, 698 Hyor), 7.95-8.05 (M, 2 Hyp). 6 CH,,,), 131.5, 138.0, 151.6 (35, 3
(13)° Cuvon), 161.7, 165.3,170.4 (35, 3 Cpyiny)
22f 316 ((M]*,17), 179 2981, 2888,2851,  1.39[d, 6 H, J = 6.2, CH(CH.),], 21.8(q, 2 CH,), 43.8,50.4 (2, 4 CH,),

(23), 166 (73), 151
(27), 150 (22), 136
(24), 124 (100), 122
(32), 95 (27)°

2814, 1573, 1504,
1446, 1337, 1229,
1150, 1100, 1009,
949, 811

3.18(t, 4H, J=5.2, CH,), 3.98 (t, 4 H,
J=5.2,CH,), 5.35(m, 1H, J= 6.2,
CH), 5.99 (d, 1 Hyyim, J = 5.6),
6.90~7.10 (M, 4 Hyom), 8.09 (d, 1

68.3 (d, CH), 97.5 (CH,/im), 115.6,
118.3(2d, 4 CH,qn), 148.1, 157.4 (2,
2Cyom), 157.9(d, CHyyri), 1617, 169.2
(25,2 Cpprim)-

Hoyrim: J = 5.6)
aTaken in the FAB* mode.
b Taken in the El (70 eV) mode.
Table5 2-Aminopyrimidin-4(3H)-ones 23a—f Prepared J\
Prod- R RZRNH Yiedd Mp ?
ucta (%) (°C) )j\ m-CPBA (2 5 equiv) )N\)E\
T CHCL/0°CIort o~ S
s PN z~2 Ph™ >s{ NT TR!
23a H NNH, 87 116-117 —o.55% 5
23b  Ph NN 86 180-181 18b RY = H 20aR'=H
2 18c R'=Ph 20b Rl = Ph

23c H = NH 86 121-122

U
23d Ph NH 84 183-184

EJV\\) NH 21a-d

H,S04/AcOH (1 1) )\/L
23e  Ph o 88 223-224 T e0cc 15min /'\ T ——
i 84-88%
FsC N \) o ot 80-89%
Scheme 6
227-228

23f H K\ NH 84

a Satisfactory microanalyses obtainesd: C +0.18, H +£0.21, N +0.26.

With the aim of expanding this simple but efficient meth-
odology toward molecularly diverse pyrimidinones of
type 3, we next addressed the problem of introducing at

the 2-position in the heterocyclic nucleus other groups dif-
ferent than amines asin the case of compounds of type 23.
To achieve this goal, we then studied the nucleophilic
ipso-substitution reaction of sulfones 20 with C-nucleo-
philes and O-nucleophiles and the subsequent hydrolysis.
Thus, when compounds 20a,b were prompted to react
with methylmagnesium bromide (24) as C-nucleophilein
diethyl ether at room temperature, the corresponding sub-
stitution products 25a,b were obtained in 65—75% yields.
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Table6 MS, IR and NMR Data of 2-Aminopyrimidin-4(3H)-ones 23a—f

Prod- MS IR (KBr) IH NMR (DM SO-dg/TMS) 13C NMR (DMSO-dg/ TMS)
uct m'z (%)? cm 8,J(H2) )
23a 168 ([M + 1], 100), 3157, 2956, 2931, 0.98(t,3H,J=7.2,CH;), 1.30-1.60 13.7 (g, CH3), 19.5, 31.0, 39.9 (3t, 3
166 (3), 138 (2), 125 1665, 1613, 1613, (M, 4H,2CH,),322(t,2H,J=6.0, CH,), 102.6 (d, CHyyir), 155.3 (d,
) 1577, 1475, 1350, CH,), 5.60 (d, 1 Hyyrim, J = 6.6), CHoyrin), 163.2 (S, Coyriny)
1294, 976,801, 702 6.80 (br, 1H, NH), 7.65 (d, 1 Hpyyim,
J=6.6), 11.0 (br, 1 H, NH)
23b 244 ([M +1]*,100), 3296, 3167, 2925, 1.03(t,3H, J=7.2, CH,), 1.05-1.80  13.7 (g, CH,), 19.5, 31.0, 39.9 (3t, 3
243 (6), 242 (5), 201 2868, 1666, 1612, (m,4H,2CH,), 360(q,2H,J=6.4, CH,), 97.3(d, CH,y), 126.6, 128.4,
(6), 188 (6), 187 (7) 1459, 1413, 1293, CH,), 6.15 (br, 1 H, NH), 6.26 (s, 1 129.9 (3d, 5 CHyon), 137.4 (S, Caom),
974, 814, 698 Hoyrin), 7-35-7.50 (M, 3 Hyon), 80—  154.5,161.9, 163.5 (35, 3 Cyrin)
8.05 (M, 2 H,oy), 11.90 (br, 1 H, NH)
23c  227([M]", 100),226 3102, 3021, 2928, 2.95(t,2H,J=58,CH,),3.94(t,2H, 287,418,459 (3t, 3CH,), 100.6 (d,
(41), 132 (52), 104 2868, 1658, 1568, J=58,CH,),4.86(s,2H,CH,), 576 CH, ), 126.1,126.2, 126.4, 128.4 (4
(38), 96 (49) 1490, 1445, 1369, (d, L Hpyimy J=6.2). 72 (M, 4 Hyor),  d, 4CHao), 133.5,134.6 (25, 2 ),
1208, 972,807, 754 7.84(d, 1 Hpyrim, J = 6.2) 156.4 (d, CHpyrim), 164.3 (S, Coyriny)
23d 304 ([M + 1]*, 100), 3057, 3019, 2954, 3.09(t,2H,J=5.8,CH,),4.10(t,2H, 27.9,41.9,46.0(3t, 3CH,), 95.4 (d,
303 (19), 302 (36), 2927, 1644, 1570, J=58,CH,),5.02(s,2H,CH,),6.34 CH, ), 126.1, 126.3, 126.4, 126.7,
200(17),174(6), 172 1491, 1448, 1384, (S L Hpyrin)- 720745 (M, 7 Hyor), 1284, 128.5,130.1 (7 d, 9 CHon),
(9), 171 (12) 1232, 973,748,696  8.05-8.10 (M, 2 Haon), 12.1 (br, 1H,  133.6,134.7, 137.3 (35, 3 Caom),
NH) 156.0, 162.4, 166.2 (35, 3 Cyisi)
23e 401 ([M +1]*,2),339 3096, 2988, 2904, 344(t,4H,J=5.0,CH,),4.07 (t,4H, 43.8,47.3(2t,4 CH,), 95.7 (d,
(18), 291 (15), 205 2853, 1649, 1578, J=50,CH,), 638 (51 Hypin), 7.15-  CHyyin), 1112, 114.9, 119.0 (3d, 3
(16), 203 (17), 191 1496, 1448, 1377, 7.50 (M, 7 Hyyqr), 8.00-8.05 (M, 2 CH_ o), 124.5 (s, CFy), 126.7, 128.5,
(36), 189 (29), 177 1283, 1230, 1159, Haom), 12.2 (br, 1H, NH) 130.2, 130.3 (4 d, 6 CH,,,), 130.4,
(30), 165 (64) 1121, 955, 779, 696 137.3,151.1 (35, 3 C.yqn), 162.5,
166.5, 172.1 (35, 3 Cpyrim)
23f 275 (M +1]*,100), 3100, 2970, 2921, 3.23(t, 4H,J=5.0,CH,), 3.88 (t, 44.3,49.2(2t, 4 CH,), 101.4 (d,

274 (32), 273 (24),
154 (18), 150 (32),

2830, 1660, 1567,
1505, 1308, 1225,

4H,J=5.0,CH,),582(d, 1 Hyyim,
J=6.0), 7.15-7.25 (M, 4 H,p), 7.87

CHpyrin), 115.7, 118.0 (2 d, 4 CHyony),
148.1,156.7 (2S, 2 Cyon), 156.9 (d,

138 (35), 137 (38), 1158, 970, 823 (d,1H
136 (29) NH)

oyrims J = 6.0), 11.38 (b, 1H,

CHoyrim), 165.5 (S, C pyrim)

aTaken in the FAB* mode.

Acidic hydrolysis under standard conditions afforded py-
rimidinones 26a,b in good yields. Analogous sequence
using acetylide 27 in THF at —10 °C also afforded 4-iso-
propoxypyrimidines 28a,b in good yields, although the
subsequent hydrolysis gave fina products 29a,b in only
moderate yields (Scheme 7, Tables 7 and 8).

In asimilar fashion, when sulfones 20a,b were alowed to
react with different phenols 30a,b in the presence of
Cs,CO;indioxane at 60 °C, the corresponding 2-aryloxy-
4-isopropoxypyrimidines 31la—d were isolated in good
yields. In addition, when compounds of type 31 were
treated with a 1:1 mixture of H,SO,~AcOH at 90 °C dur-
ing 15 min. the selective cleavage of the 4-isopropoxy
group took place affording to 2-aryloxypyrimidinone der-
ivatives 32a—d in also good yields. (Scheme 8, Tables 9
and 10).

In summary, we have developed a simple and efficient
methodology that allows the facile synthesis of a collec-
tion of 2,5-disubstituted pyrimidin-4(3H)-ones of type 3
with ahigh degree of molecular diversity. This methodol-
ogy isbased on the key role played by the 2-thioalkyl moi-

Table7 Pyrimidines 25 and 28 and Pyrimidin-4(3H)-ones 26 and
29 Prepared

Entry  Product? R! Yield (%) Mp (°C)
1 25a H 61 colorless ail
2 25b Ph 75 colorless ail
3 26a H 78 204-205
4 26b Ph 82 240-241
5 28a H 79 colorless ail
6 28b Ph 97 colorless oil
7 29a H 30 168-169
8 29b Ph 38 188-189

a Satisfactory microanalyses obtained: C +£0.22, H +0.29, N +0.26.

ety in 17 in two ways. Due to the steric demand imposed
by the thioether linkage, the O-alkylation reaction with
bulky aliphatic alcohols under Mitsunobu conditions can
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Table8 MS, IR and NMR Data of Pyrimidines 25 and 28, and 2-Substituted Pyrimidin-4(3H)-ones 26 and 29

Prod-  MS IR (KBr) H NMR (CDCIJ/TMS) 13C NMR (CDCI/TMS)
uct mz (%)? cm? 8, J(Hz) 3
25a 152 ([M]*,6),111(21), 2980,2934,1576,1451, 1.37[d,6H,J= 6.4, CH(CH,),], 21.7,25.9(2q, 3 CH,), 68.7 (d,
110 (83), 95 (35), 94 1313, 1110, 1035,986,  2.57 (s, 3 H, CHy), 540 (m, 1 H,  CH), 105.6 (d, CHyyriy), 156.9 (d,
(100), 93 (27), 82 (71), 968, 829 J=6.4, CH), 6.45 (d, 1 Hpyim,  CHpyin), 167.9, 168.6 (2'S, 2 Copir)
69 (32) J=5.8),8.29(d, 1 Hyym I = 5.8)
25b 228 ([M]*, 31), 213 2980,2932,1584,1549, 1.42[d,6H,J=6.2, CH(CH,),],  21.9, 26.2(2q, 3 CHs), 68.8 (d,
(94),187(36),186(92), 1452, 1391, 324,1210,  2.70 (s, 3H, CH3), 5.49 (m, 1 H,  CH), 100.9 (d, CH,yy), 127.0,
185(100),170(94),158 1111, 1052, 926,695  J=6.2, CH), 6.88 (5, 1 Hyprin), 128.7,130.1 (3d, 5 CHyqp), 137.5
(83), 129 (87), 128 (66), 7.40-7.50 (M, 3 Hyor), 8.00-8.05 (S, C,or), 164.9,168.0, 169.8 (35, 3
104 (72), 102 (94) (M, 2 Hgom) Coyrim)
26a 110([M]*,100),95(5), 3088, 3007,2926,2849, 2.36(s, 3H, CHa), 6.23(d, 1 Hpyim,  21.3 (g, CH3), 112.8 (d, CHyyriny),
93(3),82(32),81(9)  2766,1681,1602,1467, J=6.0),7.89 (d, 1 Hpymy J=6.0),  154.4(d, CH,yyin), 160.0,162.3 (2,
1422,1307,1219,1096,  12.50 (br, NH)® 2 Cpyrim)”
978, 929, 850
26b 186 (IM]*, 100), 185 2990, 2868, 2845, 1655, 2.38(S, 3H, CHy), 6.72(S, 1 Hpyr),  21.7 (g, CHa), 106.8 (d, CHyrin),
(64),158(25), 117 (19), 1612, 1184, 1120, 858,  7.40-7.50 (M, 3 H,oy), 8.00-8.05  126.9, 128.8, 130.5 (3d, 5 CHyon),
104 (33), 89 (13), 77 781, 693 (M, 2 Hyom), 12.40 (br, NH)P 136.5 (s, C.pqn), 159.3, 160.7, 163.2
(16) (3 S, 3 prrim)t|
28a 291 ([M]*,2),191(56), 3297br, 2980, 2934, 1.39[d,6H,J=6.2, CH(CH,),],  218,28.2(2q,5CH,), 37.1(t,
190 (27), 176 (21), 149 1714,1574,1421,1375, 156 (s, 9 H, t-C;Ho) 2.18 (t, LH, CH,), 69.6 (d, CH), 70.2, 80.4, 82.1
(94), 148 (100), 133 1319,1236,1157,1105, J=2.4,NH), 4.68(d, 2H,J=24, (35 3C), 104.1(d, CHpym), 152.6
(21), 121 (94), 120 (53) 1105, 982, 934, 830 CH,),5.38(m,1H,J=62,CH), (s C=0),157.8(d, CHpp), 159.2,
6.40 (d, 1 Hpyimy J=5.8),837(d, 1 169.2 (25, 2 Cppri)
prrimv J= 58)
28b 267 ([M +1]*, 21), 266  3297br, 2980, 2933, 144[d,6H,J=62 CH(CHJ),, 22.0,28.3(2q,5CH,), 37.2(t,
(70), 252 (17),225(37), 1712,1581,1554,1498, 1.61 (s, 9H,t-C,Ho) 220 (t, 1H,  CH,), 69.6 (d, CH), 70.2, 80.6, 81.9
224 (100), 182 (36) 1454,1434,1390,1368, J=2.4,NH),4.80(d,2H,J=24, (353C),99.1(d, CHyyr), 127.0,
1329,1249,1215,1157, CH,),5.48(m, 1H,J=6.2,CH),  128.7,130.5(3d, 5 CH,qp), 136.9
1104, 995, 935, 854 6.84 (S, 1 Hpyin), 745-7.50 (M, 3 (S, Cyon), 153.1 (5, C=0), 159.2,
Haom), 8.05-8.10 (M, 2 Ho) 165.1, 170.4 (35, 3 Cpyrim)
29a 150 ([M + 1]*, 20), 149  3117,2957,2869,1649, 1.90-1.95(m, 1 H, NH), 250-2.60 29.3(t, CH,), 73.9,81,7 (2 5, C=C),
(IM]*, 100), 121 (25) 1589, 1508, 1459,1382, (m, 2H, CH,), 6.0 (d, 1 Hyym, 107.4,157.2 (2d, 2 CH,y,,), 161.8,
1302, 818 J=6.0),6.79(s 1 H,NH),8.19(d, (S Cpyin), 162.1 (5, C=O)°
1 Hpyime 3= 6.0), 12.0 (br s, 1 H,
NH)
29 225 ([M]*, 100), 224  3354,3209,3068,2971, 3.25-3.30 (M, 1 H, NH), 4.25-4.30  30.0(t, CH,), 73.1, 81.3 (25, C=C),

(45), 207 (41), 197 (58),
196 (22), 129 (30), 102
(38), 77 (30)

2932, 2845, 1665, 1618,
1452, 1418, 1285, 1254,
984, 826, 721

(M, 2H, CH,), 632 (s, 1 Hpyri),
6.94 (t, 1H, J= 6.0, NH), 7.5-7.6
(M, 3 Haom), 8.1-8.15 (M, 2 Hoo),
11.10 (br s, 1 H, NH)P

98.2 (d, CHyrin), 126.7, 1284,

130.1 (3 d, 5 CHyon), 137.0 (s,

Caon), 153.9, 161.6, 163.4 (35, 3
b

prri m)

aTakeninthe El (70 V) mode.
® NMR recorded in DM SO-dg.

be effected with ahigh degree of selectivity. Furthermore,
thisthioether linkage at the 2-position in 4-isopropoxypy-
rimidines of type 18 can be activated through the forma-
tion of the corresponding sulfones 20 toward a subsequent
nucleophilic heteroaromatic ipso-substitution reaction
with awide variety of nucleophiles(e.g. N-, C-, and O-nu-
cleophiles). This latter reaction allows the introduction of
additional molecular diversity over the heterocyclic nu-
cleus. Finaly the high degree of selectivity observed for

the cleavage of the 4-isopropoxy group in pyrimidines of
type 22, 25, 28 and even in those of type 31 is of remark-
able importance for the successful accomplishment of the
synthesis of pyrimidinones of type 3. The methodology
described herein should also be useful for the synthesis of
more elaborated, biologically relevant pyrimidine-4(3H)-
one derivatives. Synthetic studies along thisline are being
pursued in our laboratory and the resultswill be published
in due course.
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MeMgBr 24

ether/r.t.
65-75%
oj\
N7 |
NS
Ph/\,/S\\)\N R
© ®
MgCl
20aR'=H BocN
20b R! = Ph = mgCI 27

THF/-10 °C
79-87%

Scheme 7

o B

Cs,CO3
)N\/ | voATOR T /60 °C N7
“ ioxane, °
Ph” s N7 ORL A’\o)\\N

o 80-85% R
1

20aR =H 30a-b 31a-d
20b R!=Ph

b

HN H,SO4/ACOH 1:1
NNy 90 °C, 15 mi
o” SN” R! , 15 min
80-83%
32a-d
Scheme 8

Table9 Pyrimidines 31 and 2-Aryloxypyrimidin-4(3H)-ones 32
Prepared

Product? R? ArOH Yield (%) mp (°C)

3la H @ oH 80 colorless oil
31b Ph 80 6869

31c H 89 colorless ail
31d Ph /O O OH 85 85-86

32a H 81 203-204
32b Ph Q OH 80 263-264
32c H 82 240-241
32d Ph /O O OH 83 202-203

a Satisfactory microanalyses obtained: C £0.24, H £0.30, N +0.19.

All commercially available chemicals were used as purchased, ex-
cept DMF that was dried over activated molecular sieves (4 A) and
THF and Et,0 that were dried over Na/benzophenone prior to use.
All reactions were run under a positive pressure of dry N,. Melting

N

N7 H,SO4/ACOH 1:1 HNJE\
PN | . 90 °C, 15 min. Me)\\N -
Me™ N° R 78-82%
25aR'=H 26aR'=H
25b R = Ph 26b R = Ph
oj\ o)

HN
H,SO4/ACOH 1:1 - |
S = N~ "R!
90 °C, 15 min. =

1
& N R
NHBoc 30-38% NH,
28aR'=H 29aR'=H
28b R! = Ph 29b R = Ph

points (capillary tube) were measured with an electrothermal digital
melting point apparatus IA 9100 and are uncorrected. IR spectra
were recorded on a Mattson-Galaxy Satellite FT-IR spectrometer.
'H and *C NMR spectrawere recorded at 200 and 50 MHz, respec-
tively, on a Bruker DPX200 Advance instrument with TMS as the
internal standard. MS spectra were recorded on a VG Quattro in-
strument in the positive ionisation FAB mode, using 3-NBA or 1-
thioglycerol asthe matrix or in a Thermo Quest 2000 series appara-
tusfor the El (70 eV) mode. Elemental analyseswere performed on
an apparatus from Thermo instruments, model EA1110-CHNS. An-
alytical TLC was performed on precoated TLC plates, silicagel 60
F,s4 (Merck). Flash-chromatography purifications were performed
onsilicage 60 (230-400 mesh, Merck).

2-Thiobenzylpyrimidin-4(3H)-ones 17a,b; General Procedure
To asuspension of the corresponding 2-mercaptopyrimidin-4(3H)-
one 15a,b (1 equiv) in anhyd DMF (3 mL/mmol) was added Et;N
(1.2 equiv). The mixture was stirred at r.t. for 15-20 min. Benzyl
bromide (1.2 equiv) was added, and the mixture was stirred at r.t.
for an additional 4 h. After this period, the white solid that precipi-
tated was collected by filtration and washed sequentially with small
portions of H,O, MeOH and Et,0 and then dried in high vacuum.
Compounds 17a,b were obtained with enough purity to be used in
the next step without further purification (Tables 1 and 2).

Mitsunobu Reaction of 17a,b; 4-Alkoxypyrimidines 18a—c and
Pyrimidinone 19b; General Procedure (Mitsunobu)

A solution of diisopropyl azodicarboxylate (DIAD, 1.2 equiv) in an-
hyd THF (1 mL/mmol) was added dropwiseat r.t. toa THF solution
(2 mL/mmol) of PhyP (1.2 equiv), the appropriate 2-benzylthiopyri-
midine 17a,b (1 equiv) and t-BuOH or i-PrOH (1.2 equiv). There-
action mixture was stirred at r.t. during 2 h. The solvent was
evaporated under reduced pressure, and the crude mixture separated
by flash chromatography to give the products 18a—c and 19b
(Tables 1 and 2).

Oxidation of 18b,c to Sulfones 20a,b; General Procedure

To acooled (0 °C) solution of the corresponding pyrimidine deriv-
atives 18b,c (1 equiv) in CH,Cl, (5 mL/mmol), was added m-CPBA
(2.5 equiv) in small portions. The mixture was stirred at 0 °C for 2
h, diluted with CH,CI, (20 mL per mmol) and washed with ag sat.
NaHCO; solution (2x 5 mL/mmol) and brine (5 mL/mmol). The

Synthesis 2002, No. 13, 1833-1842 ISSN 0039-7881 © Thieme Stuttgart - New York

Downloaded by: Florida International University. Copyrighted material.



PAPER

Synthesis of 2,6-Disubstituted 3,4-Dihydropyrimidin-4(3H)-ones

1841

Table10 MS, IR and NMR Data of Pyrimidines 31 and 2-Aryloxypyrimidin-4(3H)-ones 32

Prod- MS IR (KBr) H NMR (CDCI,/TMS) 13C NMR (CDCI,/TMS)

uct m'z (%) cm 8,J(H2) 8

3la 230 ([M]*,6), 189 2981, 2930, 1584,  1.34[d, 6 H, J=6.4, CH(CH,),], 5.28  21.6 (q, 2 CHs), 69.9 (d, CH), 103.7 (d,
(12),188(74), 187  1564,1491,1456,  (m,1H,J=6.4,CH),6.41(d, 1Hppim  CHyyin), 121.7,125.2,129.3(3d, 5
(23),173(10), 172 1383, 1275,1209,  J=5.6),7.20-7.50 (M, 5H), 8.20(d, CH_ o), 152.9 (S, Coom), 158.5 (d,
(73), 146 (34), 145 1045, 692 1 Hoyriny J = 5.6) CHpyrims 165.0, 170.9 (35, 3 Cpyriny)
(100), 144 (26) @

31b 306 ([M]*,24),305 2979, 2929, 1588,  1.34[d, 6 H, J=6.2, CH(CH.),],5.28  21.8(q, 2 CH,), 69.9 (d, CH), 98.6 (d,
(57), 264 (69), 263 1551, 1489, 1455,  (m,1H,J=6.2, CH), 6.84 (S LHyyr),  CHypin), 121.9, 124.8, 127.0, 128.7,
(62), 248 (68),222 1358, 1321, 1211,  7.30-7.50 (M, 8 Hyyqr), 7.95-8.00 (M, 2 129.1, 130.6 (6 d, 10 CH,,,), 136.5,
(57), 221 (61), 192 1065, 936, 767,689 H_4) 153.2 (2 s, 2 Cyo), 165.0, 166.4, 171.9
(100), 103 (60)2 (35,3 Coyinn)

3lc 260 ([M]*,55),218 2983, 2944, 1579, 1.35[d,6H,J=6.2,CH(CH,),],3.84(s, 21.7,55.5(2q, 3CH,;), 68.9 (d, CH),
(49), 202 (56), 176~ 1507,1457,1368,  3H, CH;0),5.34(m,1H,J=6.2,CH), 103.6 (d, CHyyp), 114.4, 1226 (24, 4
(42),175(100),160 1330, 1279,1237,  6.39(d, 1 Hpypip, J = 5.8), 6.95 (d, 2 CHor), 146.4, 156.8 (2'S, 2 Coygr)s
(71), 132 (54), 123 1205, 1042, 830 Harom 9= 8.8), 7.14 (d, 2Hom, J=8.8),  158.5 (d, CHpyriny), 165.4, 171.0 (25, 2
(65), 95 (64)* 8.19(d, 1 Hyyim J = 5.8) Coyrim)

31d 336 ([M]*,76),335 2975,2935, 1587,  1.35[d,6H,J=6.2, CH(CH,),],3.87(s, 21.8,55.6 (2, 3 CHj), 69.6 (d, CH),
(65), 294 (53), 251 1505, 1454, 1359, 3H, CH;0),530(m,1H,J=6.2, 98.5 (d, CHpyrim), 114.8, 122.7, 127.0,
(100),236(57),223  1317,1208, 1105,  CH), 6.83 (S, 1 Hpyrin), 6.97 (d, 2 Hag ~ 128.7, 130.6 (5 d, 9 CH,q), 136.5,
(59), 208 (64), 123 1066, 1034, 937, J=9.0), 7.22 (d, 2 Hyom J =9.0), 7.95~ 146.8, 156.6 (3 s, 3 C,om), 165.3, 166.4,
(74), 103 (61)? 828, 770 8.00 (M, 2 Hom) 171.9 (35, 3 Cyyrin)

32a 189 ([M +1]*,100), 3080, 1645, 1621,  6.12(d, 1 Hpyip, J=6.4), 7.10-7.60 (M,  108.5(d, CHpyriny), 121.8,125.8, 129.6 (3
154 (12),138(8), 1582, 1536,1495,  5H,qn), 7.74 (d, 1 Hyyin), 12.70 (br, d, 5 CHyon), 1515 (S, Caon), 154.0 (d,
137 (15), 136 (21), 1363, 1266, 1198,  NH)° CHoyrin), 158.9, 165.0 (2'S, 2 Cpyin)°
133 (8), 139 (7)° 828, 785, 742

320 264(IM]*,54),263 3060, 2995, 2847,  6.74(S, L Hpyin), 7.30-7.55 (M, 8Haor), 1024 (d, CHyir), 121.7, 125.7, 126.6,
(21), 221 (26), 194 2750, 1669, 1615,  7.80-7.85 (M, 2 Hyor), 12.75 (br, NH)®  128.8, 129.5, 130.6 (6 d, 10 CH 1),
(26), 193 (100),180 1580, 1533, 1488, 135.8, 151.8 (2'S, 2 Coyqn), 158.7, 161.4,
(21), 116 (29), 103 1323, 1202, 973, 166.0 (35, 3 Coyrin)°
(44), 89 (25), 77 775
(56)*

32c 218([M]*,18),185 3081,3043,2957,  3.87 (s, 3H, CH;0), 6.17 (d, L Hpyiy 554 (0, CH40), 108.5 (d, CHyyrir),
(23), 175(37), 167 2711, 2590, 2533,  J=6.4), 7.06 (d, 2 Hyom J = 9.0), 7.26  114.5,122.7 (2d, 4 CH,op), 144.8 (s,
(36),149(100),124 1649, 1606, 1540,  (d, 2 Haom, J = 9.0), 7.80 (d, L Hpprims  Carom)s 153.9 (d, CHyyrim), 156.9 (s,
(20), 109 (25) 1496, 1360, 1247,  J=6.4), 12.80 (br, NH)° Curom)s 159.0, 164.7 (25, 2 Cypir)°

1196, 1035, 831
32d 294([M]",85),251  2922,2841,2750,  3.42(s, 3H, CH;0), 6.80 (S, L Hpyp), 554 (0, CH30), 1025 (d, CHyyin),s

(100), 208 (41), 207
(50), 149 (35), 124
(85), 116 (41), 109
(57), 103 (70), 89
(35), 77 (71

1673, 1613, 1500,
1451, 1321, 1242,
1198, 1034, 973,
774

7.12/(d, 2 Hgom I = 7.8), 7.36 (d, 2 H o
J=7.8),7.40-7.50 (M, 3 Hyop), 7.95—
8.00 (M, 2 Hyqy), 12.80 (br, NH)®

114.4, 119.6, 122.6, 126.6, 128.6, 130.5,
(5d, 9 CH,,n), 135.8, 145.0, 156.7 (3 s,
3 Chon), 158.5, 161.3, 165.6 (3 s, 3

prri m) ¢

aTaken in the EI (70 eV) mode.
b Taken in the FAB* mode.
¢ NMR recorded in DM SO-ds.

separated organic layer wasdried (MgSO,), filtered and evaporated.
The resulting crude material was purified by flash chromatography
(n-hexane-EtOAC; Tables 3 and 4).

ipso-Substitution Reaction of Sulfone Derivatives 20a,b with
Primary and Secondary Amines; 4-Alkoxypyrimidines 22a—;
General Procedure

To a solution of the corresponding pyrimidinyl sulfone 20a,b (1
mmol) in dioxane (3 mL) was added the corresponding primary or
secondary amine 21a—d (1.1 mmol). The reaction mixture was
stirred well and heated at 80 °C during 15 h. The solvent was re-

moved under reduced pressure and the residue was purified by flash
chromatography (n-hexane-EtOAC) to afford pure 22a—f. (Tables 3
and 4).

Removal of the 4-1sopropoxy Group with H,SO,~AcOH; Pyri-

midin-4(3H)-ones 23a—f, 26a,b, 29a,b and 32a—d; General Pro-

cedure

The appropriate 4-isopropoxypyrimidine 22, 25 and 28 (1 equiv)
was added to amixture of AcOH (2 mL per mmol) and conc. H,SO,
(2 mL per mmol). The reaction mixture was stirred at 90 °C for 15
min. After cooling, the mixture was neutralized with aqg 5 N NaOH
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and extracted with CH,CI, (3x). The combined organic layers were
washed with brine and the separated organic layer was dried
(M@S04), filtered and eliminated under reduced pressure to afford
the corresponding pure pyrimidinones 23, 26 and 32 (Tables 5 10).

ipso-Substitution Reaction of Sulfones 20a,b with MeMgBr;
General Procedure

To acooled (0 °C) solution of the corresponding pyrimidinyl sul-
fone 20a,b (1 mmal) in anhyd Et,O (3 mL) was added dropwise a
solution of MeMgBr (24; 1.1 mmol, 0.37 mL, 3M in Et,0) at 0 °C
under N,. After stirring for 1 h at 0 °C, the mixture was diluted with
Et,0O (20 mL) and washed with H,O (2 x 10 mL) and brine (10 mL).
The separated organic layer was dried (MgSO,), filtered and evap-
orated to give aresidue with was purified by flash chromatography
using n-hexane-EtOAc as eluent (Tables 7 and 8).

ipso-Substitution Reaction of Sulfones 20a,b with Acetylide 27;
General Procedure

Toacooled (10 °C) solution of N-Boc-propargylamine (1.1 mmol)
in anhyd THF (1.5 mL) was added dropwise a solution of i-PrMgCl
(2.1 mL, 2 M in THF, 2.2 mmol). After stirring for 30 min at —15
°C, asolution of the corresponding sulfone 20a,b (1 mmol) in THF
(2 mL) was added. The resulting mixturewas stirred from —10 °C to
r.t. for 4 h. The mixture was evaporated to dryness, and the residue
was acidified with ag 2 M HCI and extracted with EtOAc. The or-
ganic phase was separated, washed with brine (10 mL), dried
(M@SO,) and evaporated to give a crude material 28a,b that was pu-
rified by flash chromatography using n-hexane-EtOAc as eluent
(Tables 7 and 8).

ipso-Substitution Reaction of Sulfones 20a,b with Phenols
30a,b; General Procedure

Toasolution of the corresponding phenol 30a,b (1.05 mmol) in 1,4-
dioxane (3 mL) was added Cs,CO; (1.1 mmol). The reaction mix-
ture was stirred at r.t. for 15-20 min. Then, the appropriate sulfone
20a,b (1 mmol) was added. The mixture was stirred at 60 °C for 3
h and then evaporated until dryness. The resulting crude materia
was acidified with ag 2 M HCI and extracted with EtOAc. The or-
ganic phase was separated, washed with brine (10 mL), dried
(MgSO,) and evaporated to give a crude material 3la—d that was
purified by flash chromatography using n-hexane-EtOAc as el uent
(Tables9 and 10).
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