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A new and rapid sol vent-free synthesisof heterocyclic thioureasin ami cro wave oven hasbeen reported
for thefirsttime. Nineheterocyclicthioureasthat possesshi ologi cal activ ity havebeensynthesized. Thereac
tiontimeisshort (2-4.5min) and givesex cel lent yields (82.9-95.5%).

INTRODUCTION

Inrecent years, theuseof mi crowavetechnol ogy inor-
ganicsynthesishasreceivedconsider ableattention," the
reasonisthat thistechnol ogy canincreasethepurity of there-
sulting prod ucts, enhancethechemi cal yield and shortenthe
reactiontime.>” But most of them use sol vents#® but with the
high vapour pressureof sol vents, it sometimesleadingto ex-
plosions.

Moreover, asweknow, sol vent-freeor ganicsynthesis
hasgreat ap plied valueand ex pan sive prospects. It hasmany
advantagessuchashighef fi ciency andselectivity, easy sepa
rationandpuri fi cationandenvi ronmental acceptability. ™ All
these mer itsarein ac cord with the green pro duction’sre-
quests of en ergy-saving and high ef fi ciency. Itisone of the
few clean-productionsthat can beused by chemists. Today, it
hasbeenwidely usedinavari ety of or ganicreactions***
How ever, the solid-state syn the sis of heterocyclic thioureas
hasnot been re ported sofar.

RESULTSANDDISCUSSI ON

Heterocyclic thioureas com pounds are known to ex-
hibitantiviral *® antituberculous, fungi cidal,*® and her bi-
cidal activities."®> Meanwhile, some N-heterocyclic com-
pounds (such as antipyrine) have been found to ex hibit wide
physiological activity,*too. Therefore, par ticularly intense
inter est hasbeendi rected toward thesynthesisof them. Gen-
eraly, the prep aration of these com pounds hasbeen car ried
outinsolution. All theex isting meth odshavetheir mer its.
But they also have draw backs such asusing large amounts of

vol atileand poi son oussol ventsand need alongreaction
time.

In order to overcome the disadvantages discussed
above, avoid the use of asol vent and syn the size these valu-
ablecom poundsrapidly andwithahighef fi ciently, weinves
ti gated anew way—sol vent-free synthesisusing ami cro
wave oven.
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Inthispaper, anew sol vent-freead di tionreaction of
isothiocyanates and heterocyclic pri mary aminewasstudied.
By this new method, nine heterocyclic thioureas have been
synthesizedinex cel lent yields(82.9-95.5%). Thismethod
needsonly ashort reactiontime (2-4.5min). Thestruc turesof
theproductswereconfirmedby El emental anal y sislRand'H
NMR spectroscopy. Theref er encesinthelit er aturesof these
com poundsweregiven.*
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EXPERIMENTALSECTION

Melting pointswere deter mined with aKofler mi cro
melting point ap paratusandwereun cor rected. IR spectra
were re corded on a SP3-300 spectrophotometer in KBr. *H
NMR spec trawere measured on a Bruker DPX-400M spec-
trometer using TM Sasinter nal standardand CDCl; as sol -
vent. El emental anal y seswereper formed onaPE-2400CHN
elemental analyser. Mass spectra were recorded on a
KRATOS-AEI-MS50 (U.K.).

General Procedure for the Preparationof N-Aryl-N'-
heterocyclyl Thiourea (2a-2i)

Aryl isothiocyanate (1 mmol) and heterocyclic pri mary
amine (1 mmol) were mixed thor oughly in an ag ate mor tar.
Then the mix ture was put into ahouse hold mi crowave oven
(the power out put is 750W). Thead justor of themi crowave
ovenwasset to the proper tem per ature (about 50=C). There-
actantswereirradi atedfor aperiodof 2-4.5min. Thereaction
wastraced withthin-layer chromatog raphy. Af ter thereac
tion was com pleted, the crude prod ucts were recrystallized
with ethanol and dried un der vac uumto yield the pure prod-
ucts.

N-(4-chlor ophenyl)-N'-(2-pyridyl) thiourea (2a)

Whitetabular; Yield 88.5%; mp 198-200 “C; IR ¥ma
(KBr): 3217, 3170 (m, N-H), 3080 (w, ArH), 1600, 1540 (m,
Ar), 1260 (m, C=S), 1186 (m, C-N), 825, 776, 725 cm™; H
NMR &: 6.69-8.26 (m, 8H, ArH), 9.38 (s, 1H, NH), 13.74 (s,
1H, NH); Anal. Calcd. for C12H10CINsS: C, 54.65; H, 3.80; N,
15.94. Found: C, 54.51; H, 3.55; N, 15.96.

N-(4-chlor ophenyl)-N‘-(2-benzathiazolyl) thiourea (2b)

White stick; Yield 83.7%; mp 219.5-221.5°C; IR Vma
(KBr): 3174 (m, N-H), 3030 (w, ArH), 1605, 1590 (m, Ar),
1262 (m, C=S), 1189 (m, C-N), 836, 757 cm™%; 'H NMR &:
7.28-7.75(m, 8H, ArH), 9.15 (s, 1H, NH), 12.98 (s, 1H, NH);
Anal. Calcd. for C14H1,CINsS,: C, 52.58; H, 3.13; N, 13.15.
Found: C, 52.39; H, 3.25; N, 13.10.

N-(4-chlor ophenyl)-N'-(4-antipyrinyl) thiourea (2c)

Whiteneedle; Yield 95.5%; mp 210-212°C; IR ¥ma
(KBr): 3262, 3110 (m, N-H), 3066 (w, ArH), 2929 (w, CH3),
1636 (m, C=0), 1617, 1574 (m, Ar), 1293 (m, C=S), 833,
726, 721 cm™; *H NMR &: 2.30 (s, 3H, CHs), 3.17 (s, 3H,
CH), 7.17-7.59 (m, 9H, ArH), 8.88-8.07 (s, 1H, NH), 10.10
(s, 1H, NH); Anal. Calcd. for C1sH17CIN4OS: C, 57.99; H,
4.56; N, 15.03. Found: C, 57.72; H, 4.39; N, 14.89.

Lietal.

N-(4-bromophenyl)-N‘-(2-pyridyl) thiourea (2d)

Whiteneedle; Yield87.2%; mp 207.5-208.5C; IR
(KBr): 3215, 3170 (m, N-H), 3082 (w, ArH), 1599, 1535 (m,
Ar), 1264 (m, C=S), 1187 (m, C-N), 826, 776, 720 cm™*; 'H
NMR #&: 6.67-8.26 (m, 8H, ArH), 9.20 (s, 1H, NH), 13.75 (s,
1H, NH); Anal. Calcd. for C12H10BrNsS: C, 46.75; H, 3.25; N,
13.64. Found: C, 46.45; H, 3.02; N, 13.79.

N-(4-bromophenyl)-N‘-(2-benzothiazolyl) thiourea (2€)

White needle; Yield 84.0%:; mp221-223 *C; IR W
(KBr): 3175 (m, N-H), 3035 (w, ArH), 1600, 1590 (m, Ar),
1260 (m, C=S), 1188 (m, C-N), 837, 756 cm™*; '"H NMR &:
7.18-7.77 (m, 8H, ArH), 9.30 (s, 1H, NH), 12.05 (s, 1H, NH);
Anal. Calcd. for C14H10BrNsS: C, 46.15; H, 2.75; N, 11.54.
Found: C, 46.50; H, 2.72; N, 11.33.

N-(4-br omophenyl)-N‘-(4-antipyrinyl) thiourea (2f)

Whiteneedle; Yield 93.9%; mp 210-212 °C; IR ¥
(KBr): 3261, 3111 (m, N-H), 3066 (w, ArH), 2930 (w, CH3),
1635 (m, C=0), 1617, 1576 (m, Ar), 1294 (m, C=S), 829,
761, 721 cm™; *H NMR &: 2.32 (s, 3H, CH3), 3.17 (s, 3H,
CHs), 7.41-7.69 (m, 8H, ArH), 8.61 (s, 1H, NH), 10.23 (s, 1H,
NH); Anal. Calcd. for CygH1,BrN,4OS: C, 51.80; H, 4.08; N,
13.43. Found: C, 51.61; H, 4.33; N, 13.15.

N-(4-ethoxyphenyl)-N‘-(2-pyridyl) thiourea (2g)

White nee dle; Yield 88.2%; mp 200-202 =C; IR *max
(KBr): 3219, 3169 (m, N-H), 3084 (w, ArH), 2980, 2935 (w,
Et), 1596, 1536 (m, Ar), 1244 (m, C=S), 1188 (m, C-N), 820,
776, 746 cm'; '"H NMR &: 1.44 (t, 3H, CHs), 4.07 (q, 2H,
CH,), 6.65-8.27 (m, 8H, ArH), 9.46 (s, 1H, NH), 13.48 (s, 1H,
NH); MS (m/2): 273 (M*) 179, 137, 108, 94 (B), 78; Anal.
Calcd. for C4H15N:0S: C, 61.54; H, 5.49; N, 15.38. Found:
C,61.14; H,5.76; N, 15.21.

N-(4-ethoxyphenyl)-N‘-(2-benzothiazolyl) thiourea (2h)

White stick; Yield 82.9%; mp 212-214 °C; IR ¥max
(KBr): 3174 (m, N-H), 3025 (w, ArH), 2983, 2920 (w, Et),
1594, 1573 (m, C=0), 1242 (m, C=S), 1188 (m, C-N), 839,
756 cm™; 'H NMR &: 1.44 (t, 3H, CHs), 4.08 (g, 2H, CH>),
6.91-7.79 (m, 8H, ArH), 9.31 (s, 1H, NH), 12.55 (s, 1H, NH);
Anal. Calcd. for C16H1sN30S::C, 58.36; H, 4.56; N, 12.77.
Found: C, 58.22; H, 4.57; N, 12.42.

N-(4-ethoxyphenyl)-N‘-(4-antipyrinyl) thiourea (2i)
White nee dle; Yield 91.1%; mp 206-208 ~C; IR

(KBr): 3262, 3111 (m, N-H), 3065 (w, ArH), 2929 (w CH3),

1637 (m, C=0), 1618, 1574 (m, C=0), 1293 (m, C=S), 830,
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761, 720 cm™; '"H NMR & 1.37 (t, 3H, CH3), 2.31 (s, 3H,
CH,), 3.16 (s, 3H, CH3), 3.98 (g, 2H, CH,), 6.74-7.40 (m, 9H,
ArH), 8.40 (s, 1H, NH), 9.51 (s, 1H, NH); Anal. Calcd. for
Ca0H2N40,S: C, 62.83; H, 5.76; N, 14.66. Found: C, 62.74;
H, 5.47; N, 14.56.
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