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ABSTRACT

4-1sothiocyanato-N-(2,6-dimethoxypyrimidin-4-yl)eenesulf-onamide (2) was used as starting
material for the synthesis of some novel carbamates (3a,b), 1,2,4-triazole (4), 2-
thioxothiazolidin-4-one (5), quinazolinone (6),eho[2,3-d]pyrimidine (11), benzi-midazole (17)
derivatives, the non-isolated adduct (19) was use#ey intermediate to synthesize some novel
4-aminothiazole (20) and 4-thiazolidinone (22) d@atives to evaluate their anti tumor activity.

Keywords. carbamothioates, 1,2,4-triazole, 2-thioxothiazoiidi-one, quin-azolinone,
thienopyrimidinepenzimidazole and anticancer activity.

INTRODUCTION

The chemistry of pyrimidine derivatives have beenreasing interest since many of these
compounds have found useful applications as moglarghelminti¢, antiviral, antibacterial and
antifungal activitie$®. Pyrimidine ring is incorporated into many of themmercially available
pharmaceuticals which showed analgesic, antiinflammafthaptihypertensivantipyretic
activitied; e.g. phenyl butazone and oxyphenbutazone alsor@zazone (prolixane) that is a
fused pyrazolidindione. Furthermore it acts asrmgsliate for agricultural microbicides and
herbicided. In view of the above mentioned findings and imtawation of our interest in
biologically active compound$'® we report herein the synthesis of some heterimcycl
compounds starting from isothiocyanate derivat®e (

MATERIALSAND METHODS

Chemistry:

Melting points were uncorrected and determined nnopen capillary tube. IR spectra were
recorded on FTIR Shimadzu spectrometer. 1H NMR tspegere recorded in DMS@®6 on
avance 300 MHz spectrometer using TMS as an intesteeadard. The mass spectra were
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recorded on EI-Shimadzu-GC-MS spectrometer. Eleah@malyses were performed on a Carlo
Erba 106 Perkin-Elmer model 240 analyzer

N-(2,6-Dimethoxypyrimidin-4-yl)-4-isothiocyanatobenzene sulfonamide (2).
4-Amino-N-(2,6-dimethoxypyrimidin-4-yl)benzenesulfamidel (0.01 mole) were dissolved in
H,0O (200 mL) containing (50 ml) of concentrated HG. this (0.012 mole) of CS&las added

in one portion. Stirring was begin immediately ahtinued until all of the red color of CSCI
had disappeared (1hr) and the product was preigpats white crystals. The resulting solid was
filtered off, dried and recrystallized from acetdoegive?2.

Yield: 97%; m.p. 170-172°C; IR (KBr) (cm™): 3445 (NH), 3001 (CH-arom.), 2030 (NCS),
1586 (C=N), 1345, 1163 (SPand 1090 (C=S). MS: m/z: 353 {ML7.49%), 292 (7.26%), 256
(6.45%), 198 (9.52%), 158 (100%), 97 (21.66%), TZ.§7%).Anal. calcd. for GsHiN4OsS,
(352): C,44.31; H, 3.43; N, 15.90. Found: C, 44H03.52; N, 15.62.

Formation of O-M ethyl 4-(N-(2,6-dimethoxypyrimidindyl)sulfamoyl)phenyl-carbamothioate (3).

A solution of2 (0.01 mole) in methanol and/ or ethanol (30 mL) wasated under reflux for
13h. The solid obtained was collected by filtratimmd recrystallized from dioxane to ga®e
respectively.

Yield: 90%; m.p. 120-122°C; IR (KBry(cm%): 3300, 3260 (2NH), 3066 (CH-arom.), 2946
(CH-aliph.), 1597 (C=N), 1348, 1158 (§Cand 1082C=S). MS: m/z 384 (M 0.48%), 302
(7.26%), 288 (6.45%), 255 (100%), 214 (9.52%), 1(38.66%), 107 (14.87%), 75 (16.27%).
Anal. calcd. for GsH16N4OsS, (384): C, 43.74; H, 4.20; N, 14.57. Found: C, 43433.89; N,
14.39.

4-(3-Amino-5-thioxo-1H-1,2,4-triazol-4(5H)-yl)-N-(2,6-dimethoxypyrimidin-4-yl)benzenesulfona -
mide (4).

A mixture of 2 (0.01mole) and thiosemicarbazide (0.01mole) in di@x (30 mL) containing a
few drops of triethylamine was refluxed for (48hr3he reaction mixture then cooled and
poured into cold water and acidified with dilute HThe solid product was collected and
recrystallized from ethanol to give

Yield: 69%; m.p. 210-212°C; IR (KBK) (cmi™): 3408, 3350 (N} NH), 2925 (CH-aliph.), 1597
(C=N), 1310, 1153 (S and 1081 (C=SMS: m/z 409 (77.78%) 348 (88.89%), 221 (77.78%),
189 (83.33%), 131 (100%), and 69 (94.44%). Andtctdor CuH1sN7 04S, (409): C, 41.07; H,
3.69; N, 23.95. Found: C, 41.29; H, 3.31; N, 23.71.

N-(2,6-Dimethoxypyrimidin-4-yl)-4-(4-oxo-2-thioxothiazolidin-3-yl)benzenesulfonamide (5).

A mixture of2 (0.01mole) and thioglycolic acid (0.01mole) inxkme (30 mL) containing a few
drops of triethylamine was heated under reflux(&hr.). The reaction mixture then cooled and
poured into cold water and acidified with dilute HThe solid product was recrystallized from
ethanol to gived.

Yield: 79%; m.p. 170-172°C; IR (KBry (cm™%): 3447 (NH), 2985(CH-aliph.), 1716 (C=0),
1599 (C=N), 1309, 1157 (SPand 1081 (C=S). MS: m/z 428 {f136.96%) 345 (45.65%), 312
(28.26%), 193 (58.70%), 107 (100%), 157 (50.00%) 85 (63.04%)'HNMR: & 3.66, 4.31
(2s, 6H, 20CH), 4.39 (s, 2H, Chithiazolidinone), 6.75 (s, 1H, pyrimidine-H), 7.831 (d-d,
4H, Ar-H) and 10.4 (s, 1H, NHS® Anal. calcd. for @H14N4OsS; (426): C, 42.24; H, 3.31; N,
13.14. Found: C, 41.94; H, 3.01; N, 12.92.
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4-(6,8-Dichlor 0-4-oxo-2-thioxo-1,2-dihydr oquinazolin-3-(4H)-yl)-N-(2,6-dimethoxypyrimidin-4-
yl)benzenesulfonamide (6).

A mixture of 2 (0.01lmole) and 3,5-dichloroanthranilic acid (0.0ble) in dioxane (20 mL)
containing 3 drops of triethylamine was heated umd8ux for 1hr, filtered while hot and the
solid obtained was recrystallized from dioxane/dimgormamide to gives.

Yield: 81%; m.p. 200-202°C; IR (KBry (cm™): 3367 (NH), 3078 (CH-arom.), 2925 (CH-
aliph.), 1678 (C=0), 1311, 1152 (§Cnd 1082 (C=S)HNMR: & 3.39, 4.02 (2s, 6H, 20GH
6.77 (s, 1H, pyrimidine-H), and 7.62, 7.70 (d-d,,4EH-arom). Anal. calcd. for £gH15N50s5
S,Cl»(538): C, 44.45; H, 2.80; N, 12.96. Found: C, 4412, 3.05; N, 12.78.

Formation of thiourea derivatives 7 and 8. General procedure: A mixture of2 (0.01 mole)
and ethyl-2-amino-4,5-dimethyl thio-phene-3-cardat (0.01 mole) or ethyl 2-amino-4-
methyl-5-acetyl thio-phene-3-carboxyld®01 mole) in ethanol (50 mL) containing 3 drops o
triethylamine was heated under reflux for 3hrs. Témlid obtained was collected and
recrystallized from dioxane to givis.

Ethyl  2-(3-(4-(N-(2,6-dimethoxypyrimidin-4-yl)sulfamoyl)phen-yl)thiour eido)-4,5-dimethylthio -
phene-3-carboxylate (7).

Yield: 85%; m.p. 140-142°C; IR (KBn) (cm%): 3244, 3187, 3110 (3NH), 3054 (CH-arom.),
2950 (CH-aliph.), 1732 (C=0), 1596 (C=N), 1375, 113Q) and 1081 (C=S)MS: m/z 550
(M-1; 6.04%) 330 (1.23%), 255 (100%), 213 (29.86%34 (25.52%) and 54 (13.58%). Anal.
calcd. for GoH2sNs06S3 (551): C, 47.90; H, 4.57; N, 12.70. Found: C, 471384.18; N, 12.48.

Ethyl 4-acetyl-2-(3-(4-(N-(2,6-dimethoxypyrimidin-4-yl)sulfamo-yl)phenyl)thiour eido)-5-methylthio
-phene-3-car boxylate (8).

Yield: 90%; m.p. 100-102°C; IR (KBr) (cm™): 3294, 3241, 3183 (3NH), 3047 (CH-arom),
2986 (CH-aliph.), 1726 (C=0), 1586 (C=N), 1372, 350, and 1080 (C=S). MS: m/z 580
(M*%: 0.13%), 500 (0.08%), 389 (0.12%), 330 (2.62%)5 25100%), 213 (25.82%), 134
(29.31%), 90 (21.66% }HNMR: & 1.03 (s, 3H, Ch), 1.36 (t, 3H, CH-ethyl), 2.73 (s, 3H,
COCH), 4.18 (q, 2H, Chktethyl), 4.49, 4.53 (2s, 6H, 20GHK 6.56 (s, 1H, pyrimidine-H) and
7.88-8.0 (m, 7H, Ar-H + NH). Anal. calcd. forf2sNs0,S3 (579): C, 47.66; H, 4.35; N, 12.08.
Found: C, 47.39; H, 4.59; N, 12.42.

Formation of compounds (10) and (11): General procedure:

A mixture of 2 (0.01lmole) and 2-amino-3-cyano-4,5-dimethylthioipé€0.01mole), in ethanol
(50 mL) containing 3 drops of triethyl-amine wafiueed for (3hrs). The reaction mixture was
filtered while hot and recrystallized from dioxatoegive 11, the obtained solid after cooling was
filtered off and recrystallized from dioxane to giO.

4-(3-(3-Cyano-4,5-dimethylthiophen-2-yl)thiour eido)-N-(2,6-dimethoxypyrimidin-4-

yl)benzenesulfon -amide (10).

Yield: 40%; m.p. 130-132°C; IR (KBr) (cm™): 3432, 3338, 3228 (3NH), 2964 (CH-aliph.),
2194 (G=N), 1626 (C=N) and 1304, 1160 (§OMS: m/z 504 (M; 50.00%) 387 (60.00%), 337
(65.00%), 284 (70.00%), 195 (90.00%), 167 (100%}) @6 (75.00% )*HNMR: & 1.12, 1.33
(2s, 6H, 2CH), 3.4, 4.2 (2s, 6H, 20G}i 6.7 (s, 1H, pyrimidine-H) and 7.66-7.95 (d-d,,4EH-
arom), 8.63, 10.0, 11.2 (3s, 3H, 3NH). Anal. calima. CoH20Ns04S; (504): C, 47.60; H, 3.99;
N, 16.65. Found: C, 47.96; H, 4.37; N, 16.36

199
Pelagia Research Library



E. M. Ahmed et al Der Chemica Sinica., 2011, 2(4):197-210

N-(2,6-Dimethoxypyrimidin-4-yl)-4-(4-imino-5,6-dimethyl-2-thioxo-1,2-dihydr othieno[ 2,3-d] pyrimi
-din-3(4H)-yl)benzene-sulfonamide (11).

Yield: 48%; m.p. 118-120°C; IR (KBn) (cm‘l): 3448, 3189 (2NH), 2920 (CH-aliph.), 1599
(C=N), 1356, 1154 (S£and 1084 (C=S)HNMR: 5 1.12, 1.16 (2s, 6H, 2G} 3.41, 4.06 (2s,
6H, 20CH), 6.72 (s, 1H, pyrimidine-H), 7.78-8.03 (m, 5H,-Ar+ NH), 9.00 (s, 1H, NH) and
10.09 (hump, 1H, NHS£. Anal. calcd. for GoH20NgO4S; (504): C, 47.60; H, 3.99; N, 16.65.
Found: C, 47.76; H, 3.81; N, 16.86.

Formation of thiourea derivatives (12-14): General procedure:

A mixture of isothiocyanate derivative (0.01mole) and the requisite heteroamine compound
(namely; 2,4-diamino-6-hydroxypyrimidine, 2-amindi@droxypyrimidine, 2-amino-thiazole
(0.01 mole) in dioxane (20 mL) containing triethylime (0.5 mL) was heated under reflux for
2hrs. The reaction mixture then cooled and poungéal ¢old water and acidified with HCI. The
solid product was collected and recrystallized frioxane to givel2-14.

4-(3-(4-Amino-6-hydr oxypyrimidin-2-yl)thiour eido)-N-(2,6-dime-thoxypyrimidin-4-yl)benzene -
sulfonamide (12).

Yield: 45%; m.p. 220-222°C; IR (KBu)(cm_l): 3339, 3171 (OH,NH), 1597 (C=N), 1312, 1140
(SO and 1081 (C=S)MS: m/z 480 (M+2; 37.14%), 307 (54.29%), 217 (5¥¥3 170
(51.43%), 129 (60%), and 55 (100%). Anal. calcd.GgH1gNsOsS, (478): C,42.67; H, 3.79; N,
23.42. Found: C, 42.41; H, 3.41; N, 23.66.

N-(2,6-Dimethoxy-pyrimidin-4-yl)-4-(3-(4-hydr oxypyrimidin-2-yl)thiour eido)benzenesulfonamide

(13).

Yield: 81%; m.p. >360°C; IR (KBry (cm_l): 3446, 3375 (OH, NH), 1615 (C=N), 1321, 1148
(SO and 1079 (C=S).1HNMR: 0 3.27, 3.49 (2s, 6H, 20GH 6.54, 6.59, 6.72 (3s, 3H,
pyrimidine-H), 7.62-8.6 (m, 4H, Ar-H), 9.83, 10.18s, 2H, 2NH), 10.95 (s, 1H, NHSOand
11.2 (s, 1H, OH). Anal. calcd. for;@1/N7OsS; (463): C, 44.05; H, 3.70; N, 21.15. Found: C,
43.79; H, H, 3.32; N, 21.39.

N-(2,6-Dimethoxypyrimidin-4-yl)-4-(3-thiazol-2-ylthiour eido)-benzene sulfonamide (14).

Yield: 43%; m.p. 200-202°C; IR (KBK) (cm 7): 3337 (NH), 3060 (CH-arom), 1595 (C=N) and
1352, 1155 (S¢). MS: m/z 454 (M+2; 34.38%), 396 (37.5%), 263 68%), 244 (59.38%), 154
(56.25%), 143 (62.50%) and 87 (100%inal. calcd. for GgH16Ns01S5(452): C,42.47; H, 3.56;
N,18.57. Found: C, 42.73; H, 3.18; N, 18.81.

1,4-Bisthiour ea derivative (15).

A mixture of 2 (0.02 mole) and p-phenylenediamine (0.012 mole)Ximethylformamide (20
mL), containing 3 drops of triethylamine was refdx for 12h. The solid obtained was
recrystallized from dioxane to giué.

Yield: 80%; m.p. 90-92°C; IR (KBn) (cm‘l): 3341-3221 (6NH), 1595 (C=N), 1346, 1150 O
and 1079 (2C=S). MS: m/z 814 (M+2; 6.04%), 724 §%), 576 (7.69%), 411 (37.91%), 337
(32.42%), 265 (32.42%) and 166 (100%). Anal. cafod.CsoH3oN100sS, (812): C,47.28; H,
3.97; N, 17.32. Found: C, 46.99; H, 3.64; N, 17.67.

4-(1H-Benzo[d]imidazol-2-ylamino)-N-(2,6-dimethoxypyrimidin-4-yl) benzenesulfonamide (16).

A mixture of 2 (0.01 mole) and 1,2-phenylenediamine (0.01 molejlimethylformamide (20
mL), containing 3 drops of triethylamine was re#xuntil evaluation of hydrogen sulfide had
stopped (lead acetate paper) for 5h. After coolihg,reaction mixture was poured into crushed
ice water, and the solid product obtained was stallyzed from DMF/ethanol to givib.
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Yield: 40%; m.p. 100-102°C; IR (KBr)(cmi %): 3399, 3289, 3220 (NH), 3060 (CH-arom.), 2974
(CH-aliph.), 1593 (C=N) and 1344, 1149 ($OMS: m/z at 426 (M: 5.03%), 368 (1.20%), 199
(100%), 153 (7.00%), 125 (1.00%) and 91 (40.02%pal. calcd. for GoH1gNeOsS (426): C,
53.51; H, 4.25; N, 19.71. Found: C, 53.33; H, 418419.39.

N-(2,6-Dimethoxypyrimidin-4-yl)-4-(3-(2-hydr oxyphenyl)thio-ureido) benzenesulfonamide(17).

A mixture of 2 (0.01 mole) and 2-aminophenol (0.01mole) in dipthmamide (20 mL),
containing 3 drops of triethylamine was refluxed 3b. After cooling, the reaction mixture was
poured into crushed ice water and acidified with HC| and the solid product obtained was
recrystallized from dioxane to give 17.

Yield: 75%; m.p. 109-110°C; IR (KBm (cm-1): 3383 (OH), 3340, 3235, 3137 (3NH), 3066
(CH-arom.), 2926 (CH-aliph.), 1598 (C=N), 1340, &1602) and 1092 (C=S). MS: m/z at 462
(M+1; 0.66%), 381 (65.38%), 311 (57.69%), 265 (89a2, 232 (65.38%), 158 (100%), 135
(80.77%) and 51 (88.46 %). Anal. calcd. for C19HR9N5S2 (461): C, 49.45; H, 4.15; N,
15.17. Found: C, 49.19; H, 3.95; N, 15.43.

Formation of compounds 20 & 22: Genaral procedure:

To a suspension of finely powdered potassium hydeoX0.01 mole) in dry DMF (15 mL),
malononitrile (0.01 mole) and then isothiocyandaivative 2 (0.01 mole) were added in
portions. The reaction mixture was stirred at rodemperature for 3hrs., then with
chloroacetonitrile and/ or ethyl chloroacetate {0nfole) and left at room temperature for 24hrs.
The reaction mixture then poured into /eater and acidified with 0.1N HCI. The resulting
precipitate was filtered off, dried and recrystadli from dioxane to give 20 and 22.

4-(4-Amino-2-(dicyanomethylene)thiazol-3(2H)-yl)-N-(2,6-dime-thoxy pyrimidin-4-yl)benzenesulfo
-namide (20).

Yield: 70%; m.p. 88-90°C; IR (KBn (cm-1): 3481, 3232 (NH2), 3098 (CH-arom.), 292H{C
aliph.), 2215 (&N) and 1598 (C=C). MS: m/z at 459 (M+2; 50.00%)1 481.82%), 350 (50%),
259 (77.27%), 254 (54.55%), 198 (100%), 151 (50%) &2 (81.82 %). Anal. calcd. for
C18H15N704S2 (457): C,47.26; H, 3.30; N, 21.43.rf¢b\C, 47.60; H, 2.94; N, 21.11.

4-(2-(Dicyanomethylene)-4-oxothiazolidin-3-yl)-N-(2,6-dimetho-xypyrimidin-4-yl)benzenesulfon -
amide (22).

Yield: 63%; m.p. 118-120°C; IR (KBnW (cm-1): 3193, 3101 (2NH), 2924 (CH-aliph.), 2212
(C=N) and 1719 (C=0). MS: m/z at 458 (m+;10.50%), 8884%), 250 (0.25%), 206 (100%),
170 (03.53%) and 91 (17.00%). 1HNM®&4.03, 4.07(2s, 6H, 20CH3), 4.33 (s, 2H, CH2), 6.75
(s, 1H, pyrimidine-H) and 7.31, 8.13 (m, 5H, Ar-HNH). Anal. calcd. for C18H14N605S2
(458): C, 47.16; H, 3.08; N, 18.33. Found: C, 461882.96; N, 18.61.

2-Chlor o-N-(4-(N-(2,6-dimethoxypyrimidin-4-yl)sulfamoyl)phen-yl)acetamide (24).

A mixture of 1 (0.01 mole), and chloroacetyl chitari(0.01 mole) in dimethylformamide (20
mL) was stirred at room temperature for 1hr. Thectien mixture was poured onto cold water
and the solid that obtained was collected andysgaitized from dioxane to give 24.

Yield: 90%; m.p. 145-147°C; IR (KBry (cm-1): 3190 (NH), 2993 (CH-arom.), 2935 (CH-
aliph.), 1685 (C=0), 1593 (C=N) and 1384, 1126 (BO&S: m/z at 387 (M+; 28.57%), 341
(50.00%), 308 (30.36%), 230 (25.00%), 213 (62.50P88(53%), 120(64.29 %) and 65 (100%).
Anal. calcd. for C14H15N405SCI (386): C, 43.47;3D1; N, 14.48. Found: C, 43.71; H, 3.54;
N, 14.65.

201
Pelagia Research Library



E. M. Ahmed et al Der Chemica Sinica., 2011, 2(4):197-210

N-(4-(N-(2,6-Dimethoxypyrimidin-4-yl)sulfamoyl)phenyl)-2-thio-cyanatoacetamide (25).

A mixture of 24 (0.01 mole) and potassium thiocyan@®.01 mole) in acetonitrile (30 mL) was
heated under refluxed for 3h. The reaction mixthen cooled and poured into cold water. The
solid product was collected and recrystallized frettmanol to give 25.

Yield: 83%; m.p. 136-138°C; IR (KBF) (cm—1): 3217 (NH), 2923 (CH-aliph.) and 1674 (C=0)
MS: m/z 409 (M+; 57.50%), 351 (55%), 281 (55%), 284.50%), 159 (85%), 121 (70%) and
55 (100%). Anal. calcd. for CI5SH15N505S2 (409):4000; H, 3.69; N, 17.10. Found: C, 44.21;
H, 3.33: N, 17.26.

RESULTSAND DISCUSSION

Isothiocyanate derivatives are useful and widelgdu$uilding blocks in the synthesis of
nitrogen, sulfur and oxygen heterocyclic compouraisl organometallic compounds of
academic, pharma-ceutical and industrial intefe%t.Isothiocyanatosulfonamides (2) were
synthesized by treatment of sulfonamide derivati{@swith thiophosgene in the presence of
dilute hydrochloric acid at room temperature, Scaé€fh).

H3CO>_ H3co
N O O
H 1

S N—ﬁ@NHz CSC'2 N=C=S

— o) 0
H,CO H,CO

(1)
Scheme 1

Phenylcarbamothioate derivative (3) were achiewedelaction of isothiocyanate derivative (2)
with methanol and/or ethanol, respectively. Thaidtires of carbamothioate derivatives (3)
were confirmed by analytical and spectral data.

H3CO>_ o S
N
ROH / H 1
2 —— N N—S@NJ\OCH:},

— 8 H

HsCO
3)
Scheme 2

Refluxing of isothiocyanate derivative (2) with deemicarba-zide in dioxane in the presence of
triethylamine afforded 3-amino-5-thioxo-1H-1,2 4aole derivative (4) on the basis of
analytical and spectral data, Scheme (3). The fbomaf triazole derivative (4) is assumed to
proceslg via initial formation of the intermediatedafollowed by elimination of hydrogen
sulfide™".

Isothiocyanate derivative (2) cyclized with sulfiaoetic acid in refluxing dioxane containing a
catalytic amount of triethylamine to furnish 2dakothiazolidin-4-one derivative (5), Scheme
(3). The formation of compound (5) is assumed ticeed through initial nucleophilic attack of
mercapto group to thiocarbanyl moiety of isothiawgte followed by intramolecular cyclization
via dehydration. The structure of (5) was establistia analytical and spectral data.
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S
H,CO
HoN< )J\ 3 S
0 H
N NAz >/_'\{ H T J R,
, > N N—S N~ N \ﬂ/
Dioxane/TEA — I H H
o) S
H,CO
| s
H3CO S
0
>/_'\{ H T N
N N—ﬁ N~ NH
o N
H3CO H2N
4)
oH [ H,CO 7
SHW >/_'\{ Ho§ HoR
N N— N—C
(2) O > . | o0 \
o OH \y >
H,CO \>>7_/
L o) i
| o
H3;CQO S
>/_'\{ H f J
N N—% N 'S
: pu;
H3CO o
)
Cl COOH
[ cl COOH }
NH, . . _<OCH3
Cl I I N=
> N—C—NH S—NH—\ /N
Dioxane/TEA Cl H 0O
i OCH,

o) @)
RS @ ez ia®

Scheme 3

Cyclocondensation of 3,5-dichloroanthranilic acighwisothio-cyanate derivative (2) under
reflux in dioxane in the presence of triethylamymelded the corresponding 6,8-dichloro-4-oxo-
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2-thio-xo-1,2-dihydroquinazoline derivative (6). & molecular structure of (6) was identified by
analytical and spectral data.

R COOC,Hs
I 1]
R COOCH
HyC™ ™8™ “NH, jl\_/[ 2 o . OCHj
> I
EtOH/TEA HyC” 87 “NH-C- NH@ﬁ NH— N
O
7,R=CH, OCH,
8, R = COCHj

% -C,H50H
OCHj;

HyC S OCHj
9)
HsC CN
1] HsC CN
HaC” 87 “NH, ] 0 N—<
> H,c” S~ “NH-C—NH S—NH—
EtOH/TEA 8 7

(10) OCH,
OCH,
2 4 N
ﬁ S OCH,
(11)

Scheme 4

The formation of quinazoline derivative (6) is as®ual to proceed via the formation of thiourea
intermediate and followed by intramolecular cydiaa through elimination of wat&*®
Scheme (3).

The novel thiourea derivatives (7,8) were obtaimdten iso-thiocyanate derivative (2) was

allowed to react with ethyl-2-amino-4,5-dimethyiajphene-3-carboxylate in refluxing ethanol in

the presence of triethylamine. Trials to cyclizetinea derivatives (7,8) into the corresponding
thieno[2,3-d]pyrimidine derivatives under differexiinditions failed. The molecular weight of

thiourea derivatives (7,8) was readily establisbedthe basis of analytical and spectral data,
Scheme (4).

On the other hand, when isothiocyanate derivat®)ewfas allowed to react with 2-amino-3-
cyano-4,5-dimethyl thiophene in ethanol in the pnee of triethylamine under reflux, the
thiourea derivative (10) was obtained after cooghe filtrate, while thieno-[2,3-d]pyrimidine
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derivative (11) was separated while hot. The fotiomaof thieno[2,3-d]pyrimidine derivative
(11) is assumed to proceed via the formation obuitda derivative (10) followed by
intramolecular cyclization through nucleophilic &dth of amino group to the cyano group. The
structures of compounds (10) and (11) were supgdrjetheir elemental analyses and spectral
data

The reactivity of isothiocyanates (2) towards somcleophilic reagents was studied.
Condensation of isothiocyanate derivative (2) witetero aminederivativesin refluxing
dioxane in the presence of triethylamine furnistiexl1,3-disubstituted thiourea derivatives (12-
14), Scheme (5). The structures of compounds (}2v&4de supported by analytical and spectral
data.

The reactivity of isothiocyanate derivative (2) tods binucleo-philes was discussed. Thus,
Bisthiourea derivative (15) was achieved by condtos of isothiocyanate derivative (2) with
1,4-phenylenediamine (2 : 1 molar ratio), Scheme (5

H3CO>_
N 0 S
2) RNF2 N>/_>'NH—:S:—©—NH—6—NHR
— o]
NH; H,CO
(12-14)

12; R = 2,4-diamino -8-hydroxypyrimidine
13; R = 2-amino -6-hydroxypyridine

NH, ' 14; R = 2-amino thiazole
H3CO OCH3
(0] S S O
N-8 N—C—N N—C—N SN
\ / Il Il
) o)
H5CO (15) OCH;
Scheme 5

Cyclocondensation of 1,2-phenylenediamine with hemyan-ate derivative (2) in

dimethylformamide in the presence of triethyl-amgaae the 2-aminobenzimidazole derivative
(16), Scheme (6). The formation of (16) is assurtegroceed via the initial formation of

thiourea intermediate followed by intramolecularclatiorf®** through loss of hydrogen

sulfide (tested by lead acetate paper). The streiatfi (16) was supported by analytical and
spectral data.

On the other hand, when isothiocyanate derivatBe was reacted with 2-aminophenol in
refluxing dimethylformamide and triethylamine, yled the thiourea derivative (17). The
structure of benzoxazole derivative (18) was rubedl on the basis of analytical and spectral
data.
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NH, - _
Xy 7 H,N
P, |3 LD
0
NH; N X
- N Y NH—S@NJ\N
DMF/TEA — i H H
HaCO

HsCO
N e I
(2) — N>_>-HN—84©7N N
_ H
H
OH
NH, >_ o)

DMF/TEA _ 0
O
% S
H3CO N
N R 1
N D-HN-S NS0
— I H
0
H3;CO (18)

Scheme 6

The reactivity of isothiocyanate derivative (2) @ active methylene compounds in the
presence of potassium hydroxide followed by in syglization witha-halo compounds was
discussed. Thus, the non-isolated adducts (19) pve@gared by treatment of isothiocyanate
derivative (2) with malononitrile. Treatment of the&onisolatetfadduct (19) with
chloroacetonitrile at room temperature furnishedndino-thiazole derivative (20). The other
possible structure (21) was discarded on the lmdsspectral data. The formation of compound
(20) is assumed to proceed through the initial latign followed by heterocyclizatiéh via
nucleophilic addition of the secondary amino grdapthe cyano group and tautomerization,
Scheme (7).

The reaction of the non-isolated adduct (19) withyke chloro-acetate at room temperature
produced the novel 4-thiazolidinone derivative (2Rd the other possible structure (23) was
ruled out on the basis of analytical and spectesh,dScheme (8). The formation of (22) was
assumed to proceed through initial alkylation fakal by elimination of ethanol.
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, |
HCO 5 NCICN H,CO NC NH,
N ¢ N w9 H Y\
N N—S N™ s N N—S NN en
— o) =/ — o)
HsCO H,N H,CO
(20) (21)
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(19)
CH,COE
Cl
HaCO
9 I
N \ ﬁ—@ “C0,Et
0
HaCO
, |
H3CO ICN H,CO %
0 0
i V)L Hl/—&
Il I CO,Et
o) o)
H,CO HaCO
(22) (23)
Scheme 8

Treatment of (1) with chloroacetyl chloride in ditmgforma-mide at room temperature
furnished chloroacetamide derivative (24) in goeeldy Scheme 9. The structure of compound
(24) was elucidated on the basis of elemental aisabnd spectral data... Thiocyanate derivative
(25) was achieved by treatment of chloroacetamatévative (24) with potassium thiocyanate
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under reflux in acetonitrile, Scheme 9. The strretof compound (25) was established on the

basis of analytical and spectral data.

HsCO,

N
/ H
(2 RO N>_>7N—

S

‘@*H/U\OCHg

Oo=0n=0

HsCO

cl
cl H3CQ o
S RIS EUN AN
N NH-S NH, T N NH-S H
— o) — 0
H3CO H3CO
1) (24)
o
e
o0
H3CO>_ o
N O
74 I SCN
T d- O™
— o)
H3CO
(25)
Scheme 9

Antitumor activity of the (E.A.C)
The method used is that of trypan blue exclusion.

Reagents :

1- RPMI 1640 medium (sigma).

2- Ehrlich Ascites Carcinoma cells (EAC) suspengbx106/ml).

3- Trypan blue dye; A stock solution was prepargdibsolving one gram of the dye in distilled
water (100 mL). The working solution was then prepaby diluting (1 mL) of the stock solution
with (9 ml) of distilled water. The stain was ugbén for staining the dead EAC cells.

4- The data of tested compounds are summarizethivd 1).

Procedure

1 ml of tumor cells which is drawn from mice beari.A.C).

1 EAC cells were obtained by needle aspiration ofakeetic fluid from preinoculated mice
under aseptic conditio$

2. In sterile test tubes, where 2.5 x 105 tumor/cgll were suspended in phosphate buffer
saline.

Three different concentration for each compound $25 100ug/mL).

Added 2.5x105 tumor cells for each tube.

Incubate at 370c for 2 hours.

From sample cells + trypan blue volume by volumesiate.

Examine under microscope.

Dead cells stained blue and live cell not stained.

©ONO®OAW
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9. Trypan blue exclusion téStas carried out to carried out to calculate thegmtage of non
viable cells.
10. Doxorubicin®®Adriablastina) is taken as a reference.

No.of non viablex
Total No.of cells

% of non- viablecells=

Screening test

Table (1): In-Vitro anti-tumor activity of some newly synthesized compounds using (E.A.C)

Non-viable cells (%)

Compd. No.| Concentrationy(g/mL)
100 50 25

4 10 0 0

5 10 0 0

6 10 0 0

9 10 0 0

11 20 10 0

13 20 10 0

20 95 50 15

25 90 45 10
Doxrubicin 100 55 20
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