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Abstract

2-0Oxo0-2-polyfluoroalkylethane-1-sulfones and -soiides undergo Biginelli reaction with aryl
aldehydes and (thio)urea to give  4-hydroxy-4-poigfbalkyl-5-sulfonyl-6-aryl-
tetrahydropyrimidin-2(H)-(thi)ones, whereas three-component reaction wita and trialkyl
orthoformate provides 4-hydroxy-4-polyfluoroalkysbilfonyl-3,4-dihydropyrimidin-2(&H)-
ones. Some chemical properties of the synthesigeohiginones are discussed.

Keywords: Multicomponent reaction, Biginelli reaction, pyridmone, polyfluoroalkyl,
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Introduction

Multicomponent reactions allow the constructioncoimplex compounds from several simple
functional substrates in a one-pot procelitiend due to exceptional synthetic efficiency in
comparison with traditional multistep approach aattr considerable interest of synthetic
chemists. Of particular interest are multicompon@atctions forming heterocyclic compounds
(drug-like scaffolds) representing potential tasgietr medicinal chemistry. Among a number of
pharmaceutically important heterocycles pyrimidiesii and structurally close compounds as
well as their fluoroalkyl derivativ&s are also known to exert bioactivities which stietak the
invention of simple approaches for their synthe€ige of the most effective strategies for the
construction of pyrimidinone scaffold is the broaditudied Biginelli reaction®*? In its
traditional form three-component Biginelli cycloa®nsation involves a combination pf
ketoester and aromatic aldehyde with urea in psatigent under acidic conditions resulting in
the formation of 3,4-dihydropyrimidin-2€)-ones known also as classical "Biginelli
compounds"Throughout the exploration of the Biginelli reactipotential, by diversifying all
three components, the scope of the emplg@yditarbonyl substrates has been extended by their
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analogues containing functional groups or heterdfan, which considerably enhanced the
versatility of the 3,4-dihydropyrimidin-2()-one backbon&?2 During the recent decades various
building blocks combinations adjusted to differmegiction conditions and catalytic systems have
been thoroughly investigated and numerous imprawethodologies and modifications of the
classical Biginelli reaction have emerged. Stilgberation of convenient one-pot task-oriented
approaches for the generation of novel pyrimidicaffslds beyond the classical Biginelli
reaction remains an actual challenge of organith&gns, which was the purpose of our work.

Herein we report on the applicability of 2-oxo-2hgtuoroalkylethane-1-sulfones and
-sulfamides as substrates of the three-componantioas for the preparation of polyfluoroalkyl
pyrimidine derivatives substituted with a sulfongt sulfamide moiety as well as on the
investigation of some chemical properties of thedprcts obtained.

Results and Discussion

Literature data indicate that attempts to subeketosulfones aB-ketoester alternatives to the
Biginelli reaction for the synthesis of sulfonylksiituted pyrimidinones were fruitless.
Microwave-assisted multicomponent reaction of misthifonyl acetone, aromatic aldehydes and
urea yielded unusual Hanztsch dihydropyriditfeg-Ketosulfone containing perhaloalkyl
substituent (R (CF,)4Cl) at sulfone moiety by reacting with benzaldehyahel urea under the
classical Biginelli procedure afforded 2,3-dihydnain instead of the expected
dihydropyrimidinonée:* Biginelli-type cyclocondensation reaction of bddehyde, urea and
tetrahydrothiopyran-3-on&S-dioxide - cyclic B-ketosulfone, which was used as alternative
carbonyl substrate gave fused-ring pyrimidine, @/tihe acyclic version of this protocol with
phenylsulfonyl acetophenorte provide a pyrimidinone scaffold failéd Recently® we have
shown that, as distinct from the mentioned literatoases-polufluoroalkylf3-keto-sulfones
la,b as well as -sulfamidekc,d are able to undergo a three-component Bigineiction with
aryl aldehydes and urea to give the desired sulsumlystituted tetrahydropyrimidin-2¢)-ones
(compounda-em-p) (Table 1). In this paper we have broaden the sadghe application of
fluorinated keto compound$ in multicomponent reactions for the synthesis wgfirpidine
derivatives as well as studied the structural femtu of the obtained Biginelli
tetrahydropyrimidinones.
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Table 1. Biginelli reaction of 2-oxo-2-polyfluoroalkyletharl-sulfonesla,b and -sulfamides
lcd

Ar
k\O Ar
RSO, . Ac,0 / AcOH RSOz, NH
l i*z 80°C, 5h Rr N/&X
R~ O H,N™ X HO H
1a-d 2a-r
Ketone Re R Ar X Product Yield (%)
la CR; p-Tol Ph O 2a 85
la Ck p-Tol p-MeOGH, O 2b 83
la Ck p-Tol p-BrCgH, O 2c 77
1b HCRCF, p-Tol Ph O 2d 80
1b HCRCFR, p-Tol p-MeOGHs O 2e 75
1b HCRCF, p-Tol p-BrCgH, O 2f 66
la CR p-Tol Ph S 2¢g 56
la CR; p-Tol p-MeOGH; S 2h 60
la CR; p-Tol p-BrCsH,4 S 2i 55
1b HCFCF, p-Tol Ph S 2 63
1b HCRCF, p-Tol p-MeOGH; S 2k 53
1b HCRCF, p-Tol p-BrCgH,4 S 2 50
1c Ck ELtN  Ph O 2m 82
1c CR EbtN  p-MeOGHs O 2n 83
1d HCRCFR, EtN Ph O 20 78
1d HCRCFR, EtN p-MeOGHs O 2p 75
1c Ck ELtN  Ph S 2q 61
1d HCFCF, EtN Ph S 2r 59

%lsolated yield.

Similarly to the Biginelli reaction of fluorinatefl-dicarbonyl compounds 4-hydroxy-
containing tetrahydropyrimidin(thi)ones were formiedcyclocondensation of ketonds aryl
aldehydes and urea and no dehydration productshaive been detectéd?° Initially we used
the reaction conditions, which have been provenabld for the Biginelli reaction of 1,3-
dicarbonyl compounds involving refluxing reactamsacetonitrile with catalytic amounts of
trimethylsilyl chloride as a cataly5t****However, such procedure appeared to be unapptepria
on the reason of poor yields &fwhich consisted in our case at best 15-25 %.ma®@ cause of
the low yields was associated with the tendendp®fstarting polyfluoroalkyl keto compountis
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to form unreactive hydrates with water, evolvediniythe condensation. Therefore, to enhance
the productivity of the cyclocondensation not oathydrous conditions were required but also
elimination of water from the reaction media wasesgial. We have disclosed that the most
favorable Biginelli reaction conditions for the ¢lyesis of 2 were heating the starting
compounds in a mixture of acetic acid with acetibyadride as an agent for trapping water which
enabled to improve the yields up to 50-85%. Thiaumas also used in place of urea providing
corresponding thiones generally in lower vyields éomparison with oxo compounds.
Tetrahydropyrimidin(thi)oneg precipitated directly from the reaction mixturgmn heating and
the solids were collected by simple filtration astatained in pure form (>96% according to LC-
MS data).

Tetrahydropyrimidin(thi)oneg contain three stereogenic centers assuming thelylayg
to exist as four diastereomers. However for alcdbed compounds according to the NMR data
of the crude solid materials only one set of signahs observed, confirming the isolation of the
products as single diastereomers. The remarkalaeirée of the Biginelli reaction to give
exclusively one diastereomeric tetrahydropyrimidi@@mong other possible is described for the
condensations of fluoroalkyp-diketo compounds’?® Common peculiarity of the reported
Biginelli products, substituted at the 5th positmithe tetrahydropyrimidinone cycle with acyl
or carbalkoxy group in place of sulfonyl moietyoiscurrence of the vicinal coupling betweién
5 andH-6 cyclic protons witt?Jy~11 Hz, allowing unambigously establishns orientation of
the substituents aE-5 and C-6. As follows from the'H NMR spectra of compounda no
coupling was observed betweki5 andH-6 protons, which were assigned by the COSY and
HETCOR experiments. Signal due b5 proton exhibited singlet at 4.0-4.2 ppm, wherfaé
proton was coupled with amide protbiH-1 showing doublet at the corresponding region with
coupling constantlyy 3+4 Hz. Hence the observed coupling constantsegaior cyclic protons
did not allow to determine the orientation of sitbhehts in compound® based only on NMR
spectral data.

The stereochemistry of tetrahydropyrimidin(thi)o2esas established on the example of
the X-ray diffraction analysis of compoug@d (Fig. 1). Substituents &-5 (tosyl group) andC-6
(phenyl group) in the molecule @& occupy positionsransto each other similarly to the literary
described cases of 5-acyl or 5-carbalkoxy BiginédrahydropyrimidinoneS™?° However
observed dihedral angle betwedrb andH-6 protons H-C15-C16-Hon Fig. 1) was 84%and
in accordance with the Karplus equafibagreed very well with either small or absence of
coupling constant for the corresponding proton$itNMR spectrum ofa. In **C NMR spectra
compounds2a-f,m-p displayed signals due to carbonyl group at 154 pyhile shifts due to
signals of thiocarbonyl group f@g-l,q,r were found at lower field near 177 ppm. Signals tiu
characteristic for tetrahydropirimidin(thi)onesusttures quaternar@-4 atom of the pyrimidine
framework in thé*C NMR spectra occured as quartdef 27+33 Hz) at 79-82 ppm. The results
of X-ray analysis obtained f@a along with NMR data of the rest synthesized conmgguallow
to spread the conclusion about the relative stéeoetry around  all
tetrahydropyrimidin(thi)one® (except2h, see below).
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Figure 1. Molecular structure a2a.

The IR spectra of tetrahydropyrimidinonésa-f,m-p displayed absorption bands
characteristic for C=0 (1700-1670 ¢ NH (3450-2970 ci) and SQ (1280-1240 cn)
functions. Absence of the sharp band at 3400" aan be explained by the intramolecular
hydrogen bonding of OH proton with carbonyl oxyggranother molecule in solid state which
was confirmed by X-ray investigation @a. It is noteworthy that tetrahydropyrimidinorza
crystallized as a mixture of two crystalline moddiions exhibiting different melting points
values and distinct types of intermolecular hydrogends in crystals. Their X-Ray analysis data
will be reported elsewhere.

Since compound®? were isolated in 50-85% vyields as single diastaeexowe then
examined mother solutions after separation of teeipitatesH NMR spectra of the residues
obtained after removal of the solvent from therdiés revealed a set of signals which can
assigned to another one diastereomeric Bigineddpct for all cases. These minor isomers were
not isolated in pure state but their NMR data sisdallowed us to conclude about their
structures.

The secondary isomeric tetrahydropyrimidin(thi)omas be easily distinguished from
basic ones by the characteristic location of siguiie toH-5 andH-6 cyclic protons in théH
NMR spectra appearing at 4.4 and 4.7 ppm as daubligh %34 6+9 Hz as well as by the
differing location of signals for fluoroalkyl grospin *°F NMR spectra. In particular, for
trifluoromethyl-containing compound® in the ' NMR spectra chemical shifts due to :CF
group forminor isomers which can be found at around —76 @en contrasting with those
occurring for the basic isomers lying at around ppth. The most significant differences of
chemical shifts between isomeric tetrahydropyrimithiijones in the”*C NMR spectra were
observed for the resonances @6 cyclic carbon and the neighbor€dipso aromatic carbon
which were downshifted by 3-5 ppm compared to tgeas of major products. The obtaining of
the single isomer in precipitates dtan be explained by its predominating solubilbynparing
with minor isomer. Having synthesized a series afirelli products 2 with various
combinations of substituents in the ring we haweaéd that in case of compout the
product precipitated from the reaction mixture MR spectral characteristics typical for those
of minor isomers of the rest tetrahydropyrimidinphes.
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Another one-pot method described here for the patipa of polyfluoroalkyl
pyrimidinones bearing sulfur moieties involves #teomponent reactions of 2-oxo-2-
polyfluoroalkylethane-1-sulfones and -sulfamidés with urea and trialkyl orthoformate.
Previously* we have shown that-polyfluoroalkylf-ketophosphonates undergo three-
component cyclocondensation reaction with triakggthoformate and urea giving phosphonyl-
containing 3,4-dihydropyrimidin-2f)-ones. The advantage of the elaborated one-poegure
was its simplicity, avoiding isolation of intermetks and use of additional reagents to
accomplish cyclization step to heterocyclic coravidg these results, another one-pot procedure
was proposed which opens straightforward accesketsulfonyl-containing pyrimidinones by
the similar three-component cyclocondensation reacif ketonedl. It was found that heating
2-0xo0-2-polyfluoroalkylethane-1-sulfonds,b and -sulfamidele with urea and excess trialkyl
orthoformate during 3 hours led to the formationsoffonyl-substituted 3,4-dihydropyrimidin-
2(1H)-ones3a-c (Scheme 1). Compoundssolidified from the reaction mixture under heating
and were obtained virtually pure (>95% according@MS data) in 65-85% overall yields. It is
noteworthy that on the contrary with the BigineBiaction of ketosulfones and ketosulfamides
three-component reaction with urea and trialkyhoformate proceeded even with hydrtated
ketones.

(R'O)3CH
RSO RSO
RSO, . \H reflux 2I/\NH o 2 A NH
2 3h R NG ¥ Rr N/&O
RE™ Y0 Ho,N" YO F NH; HO K
la,b,e A 3a-c

R'=Me, Et

le: R =NBny, Rg = CF3;
3:R= TOl-p, RF = CF3 (a), RF = H(CF2)2 (b), R = Nan, RF = CF3 (C)

Scheme 1.Three-component reaction of 2-oxo-2-polyfluorod¢ilyane-1-sulfoneda,b and -
sulfamidelewith trialkyl orthoformate and urea.

In the course of this sequential one-pot protoe@lkoxyvinyl ketones formed via
condensation ol with trialkyl orthoformate reacted with urea tosgiacyclic intermediaté,,
which underwent instantaneous intramolecular cgtilin resulting in compound®s(Scheme 1).
For similar reactions of-dicarbonyl compounds reported in the literature ¢bnstruction of a
pyrimidine ring required two consequtive stagesvadl as the isolation of acyclic precursors,
cyclization to pyrimidinones on the final step lpimchieved under rigorous conditions and the
use of basé&>%®

In order to broaden the scope of the developectiboenponent reaction we have shown
that treatment of 2-oxo-2-polyfluoroalkylethanetdfgnesla,b and -sulfamidelc with excess
trialkyl orthoformate and heterocyclic amine (iresteof urea) such as 2-aminobenzimidazole
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afforded upon heating 4,10-dihydropyrimido[Benzimidazoleg! in 45-55% yields (Scheme
2) similarly to the one-pot reactions describedrfon-fluorinated3-ketosulfones leading to the
fused heterocyclic compounds, which were tested\fopra-A kinase inhibitoré’ Structures of
4a-c were supported by the NMR spectral data and massti®metry data of the isolated
compounds.

(R'O)3CH SO,R
RSO, reflux 9_3
l 4-5 h @
Rg™ SO HN—G :@
la-c

R'=Me, Et

4:R= TOl'p, RF = CF3 (a), RF = H(CF2)2 (b), R= NEtz, RF = CF3 (C)

Scheme 2.Three-component reaction of 2-oxo-2-polyfluoroddklyane-1-sulfoneda,b and -
sulfamidelc with trialkyl orthoformate and 2-aminobenzimidazole

Next our investigations were directed to the esgiion of some chemical properties of
the obtained heterocycles with the aim of the edpantheir synthetic potential.

Dihydropyrimidinone3a was readily dehydrated upon heating with excessiorus
pentoxide in acetonitrile to form non-isolable pyidine derivative5, which due to the highly
electrophilic C=N bon® spontaneously reacted with traces of water fumishstarting
pyrimidinone3a. Relative readiness to eliminate water3arin comparison with the remarkable
stability towards dehydration of Biginelli compow2| which we eventually failed to dehydrate
with various dehydrating agents, could accountlierappearance of aromatic heterocyclic ring
in 5. Trapping intermediatés with nucleophiles such as alcohols afforded 4-a}k8,4-
dihydropyrimidin-2(H)-ones6 (Scheme 3). Reactions were easily controlled ley*th NMR
spectroscopy, in particular after refluxiBg with excess of #0s in the!®F NMR spectrum of the
reaction mixture the resonance peak due to trilo@thyl group at —81 ppm 8k disappeared
to give another peak at —66 ppm corresponding @csthucture of the dehydrated derivatbie
The latter intermediate without isolation was redalvith several alcohols to give appropriate 4-
alkoxy dihydropyrimidinone$a-¢ displaying signals due to @group at =78 + —79 ppm in the
F NMR spectra.
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p-TOlSOZ Z>NH P,Os (3 eq) p-TO'SOzf\NH ROH (1 eq) p'TOlSOzf\NH
F3C
FoC Ko CH3CN, reflux, 0.5 h NN 3 A

oH N FsC~ "N” "0 rRo N O
3a 5 6a-c
Me Me
6: R =Me (a); Etom)w,,_ (b); ph)\. (c)
o)

Scheme 3Dehydratation-alcohol addition reactions for connpd3a.

Since addition of nucleophiles to the intermedigtgimidinone 5 resulted in the
appearance of stereogenic center, use of alcolmritaioing asymmetric carbon atom could
generate diastereomers. However, upon additiosyhmetric alcohols such as optically active
ethyl L-(-)-lactate or racemic OL)-secphenethyl alcohol to5 formation of only one
diastereomer was observed for both caes as deduced fronffF NMR spectral data of the
reaction mixtures showing single peaks due te@ @Bup. This fact may be regarded as evidence
of the asymmetric induction in reactionsbovith asymmetric alcohols.

Treatment of dihydropyrimidinonga with a two-fold excess of potassium hydroxide in
methanol resulted in the dehydration product amdftiimation of potassium saltwhich was
isolated and identified by the NMR spectral datar @fforts to alkylater with alkyl halides,
dimethylsulfate or acylate it with acyl halides weunsuccessful. Compound appeared
hygroscopic and easily underwent hydrolysis andtiamedof water, therefore after acidification
of 7 with conc. hydrochloric acid starting dihydropyrthmone 3a was recovered in almost
guantitative yield (Scheme 4).

-TolSO -
p ZI\NH KOH (2 eq) p Tolsozf\lN HCl [ 5] Hzo 3a
H

HO
3a 7

Scheme 4Reaction of compoun8a with base.

In contrast to the previous case, reaction of Riljirtetrahydropyrimidinone2a with
inorganic (KOH, NaH) as well as organic {Nf t-BuOK, MeONa) bases resulted in the
cleavage of the pyrimidinone cycle 6h4—C-5 bond to yield acyclic derivativ@ regardless of
the base applied®F NMR spectrum of the reaction mixture in methataien after reactinga
with potassium hydroxide revealed a signal at —pB mssignable to trifluoromethyl group
attached tospf-carbon atom. However after aqueous work-up of tteaction mixture a
compound was isolated in 70% yield which did nattam fluorine substituent. Based on NMR
specral data the product was assigned to 1-(1-pteetosylethyl)ureaB, formed evidently after
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loss of potassium trifluoroacetate which was detidn *>F NMR spectrum of the reaction
mixture (Scheme 5).

Ph Ph
- , -TolSO
p-TolSOy,,, “NH KOH (1 eq) p Z\A\NH
FsC
3 A CH3OH, 60 °C, 5 h. A
H - CF3CO5K
2a 8

Scheme 5Reaction of compoun®a with base leading to the opening of cycle.

We have tried also to modify pyrimidinone derivas 2a and 3a by the conversion of
heterocyclic amide moiety into imidoyl chloride graent using reactions with phosphorus
pentachloride.

Dihydropyrimidinone 3a was refluxed with equimolar amount of phosphorus
pentachloride in acetonitrile with monitoring theaction progress byP NMR spectroscopy,
indicating complete consumption of R@ the course of reaction. fiF NMR spectrum of the
reaction mixture signal at —82 ppm due to trifluoathyl group of3a disappeared while a new
peak arose at —65 ppm. These observations canatedibe formation of chloropyrimidine
derivative9, however we failed in attempts neither to isolafer characterization nor trap with
nucleophiles since it was extremely hygroscopic easlly converted to starting pyrimidinoda
(Scheme 6).

p-TolSO, - NH PCls (1 eq) p_TOISozf\N H,O 3
F3C | R
3 Nko CH3CN, reflux, 1 h. FaC \NJ\CI
oft H - HOPOCI,
3a 9

Scheme 6Reaction of compoung8ia with PCE.

Reaction of equimolar amounts of tetrahydropyrimiie 2a with phosphorus
pentachloride gave unseparable mixture of prodéddtthe same time after refluxing suspension
of compound2a with two-fold excess of Pglin benzene 1,1,1-trifluoro-4-phenyl-3-tosylbut-3-
en-2-onel0 was isolated in 75% yield from the reaction migtuformed as a result of
pyrimidinone cycle cleavage. Structure of compol@dwas supported unequivocally by the
NMR data, mass-spectrometry and elemental analf@theme 7). It should be noted that
benzylidene derivativelO is formally a product of the Knoevenagel condeosabf 1,1,1-
trifluoro-3-tosylpropan-2-onéa with benzaldehyde which has been recently obt&ified
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Ph Ph
IO'TOBOZ':K\NH PCl5 (2 eq) p'TOBOZf
F3Cx
Ho\o H/go CeHe, reflux, 3 h. F3C 0
2a 10

Scheme 7Reaction of compounga with PCE.

Conclusions

We have elaborated convenient one-pot three-commponeeactions of 2-oxo-2-
polyfluoroalkylethane-1-sulfones and -sulfamidesdiag to a series of pyrimidine derivatives.
Optimal conditions for the Biginelli reaction ofelstudied ketones have been found involving
use of acetic acid—acetic anhydride mixture noy @sl solvent but also as dehydrating agent for
the removal of water evolved during the condensathalditionally, certain chemical properties
of the obtained heterocyclic compounds have beamaed.

Experimental Section

General. Melting points were measured on a Boetius meltiogtpdevise and are uncorrected.
IR spectra were recorded on a UR-20 spectrometérsaimples in KBr disks’F and®*'P NMR
spectra were recorded at 188.14 and 80.95 MHz césply on a Varian Gemini-200
spectrometer with &6 (0 = —162.9 ppm relative to CFgland HPO, (6 = 0.0 ppm) as
standards’H NMR spectra were recorded at 299.94 or 400.13 MRz Varian VXR-300 or
Bruker Avance 400 spectrometers respectivély,NMR, APT,'H-'H COSY,**C-'H HETCOR
spectra were recorded at 100.62 MHZ'f@ and at 400.13 MHz fdH on a Bruker Avance 400
spectrometer. NMR spectra (excéfit) were obtained in DMS@s or acetonels solutions with
the solvent residual peak as reference (DME®; = 2.50 ppmgpc = 39.52 ppm and acetoig-
dn = 2.05 ppmpc = 29.84 ppm). HPLC-MS analyses were carried ointgua system consisting
of an Agilent 1100 Series high performance ligumloenatograph equipped with a diode-matrix
and an Agilent LC/MSD SL mass selective detectoniiation method: chemical ionization
under atmospheric pressure (APCI)). MS data wese abtained on the Hewlett-Packard
5890\5972 apparatus (GC/MS) operating at an iooizgpotential of 70 eV in the electron
impact (El) mode.

General synthetic procedure for the Biginelli readbn of 2-oxo-2-polyfluoroalkylethane-1-

sulfones (1a,b) and -sulfamides (1c,d). Compounds-2. To a mixture of urea (66 mg, 1.1
mmol) or thiourea (84 mg, 1.1 mmol) and the coroesiing aryl aldehyde (1.1 mmol) a solution
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of ketosulfonela,b (1 mmol) or ketosulfamidéc,d (1 mmol) in a mixture of A€®© (1.5 mL, 1.5
mmol) and glacial AcOH (1 mL) was added and theltiegy mixture was heated at 8G for 5

h. White solid precepitated from the reaction migtwithin this period, then the suspension was
allowed to cool, diluted with ED (2 mL), the precipitate filtered, washed withQ{ EtO and
dried to give tetrahydropyrimidinon&a-r as colorless or white solids which were crystatliz
from an appropriate solvent.
4-Hydroxy-6-phenyl-5-[(4-methylphenyl)sulfonyl]-4-grifluoromethyl)-tetrahydropyrimi-
din-2(1H)-one (2a) Colorless cubes, yield 85%, 352 mg, &®b °C (from CHCN). Spectral
and analytical data of compouBd have been reported previously.
4-Hydroxy-6-(4-methoxyphenyl)-5-[(4-methylphenyl)sifonyl]-4-(trifluoromethyl)-tetra-
hydropyrimidin-2(1 H)-one (2b). Colorless needles, yield 83%, 368 mg, mp 194-"®%rom
EtOH); IR (/max CH): 3400, 3330, 3250, 3110 (NH, OH), 1690 (C=&J.NMR (300 MHz,
DMSO-dg): 6y 7.38 and 7.81 (4H, dd, 8.4 Hz, GH4-para), 7.63 (1H, s, OH), 7.57 (1H, d,3.3
Hz, NH-1), 6.86 and 7.14 (4H, dd8.1 Hz, GH4-para), 6.93 (1H, s, NH-3), 5.37 (1H, d, 3.3
Hz, H-6), 4.12 (1H, s, H-5), 3.73 (3H, s, OgH2.40 (3H, s, Ch. **C NMR (100 MHz,
DMSO-dg): 6¢c 158.4 (G-OCH), 153.7 (C=0), 143.8 (-CHg), 138.0 (Gi-SOy), 132.0 (G)),
129.1, 128.6, 126.9 (3GH), 122.4 (qJcr 288.0 Hz, CB), 113.6 (G,), 81.0 (q.2Jcr 33.0 Hz, C-
4), 66.3 (C-5), 55.0 (OC#}\ 49.7 (C-6), 20.9 (Ch. *>F NMR (188 MHz, DMSOde): 5¢ —82.58
(3F, s, Ck). MS APCI,m/z(%) = 445 (MH, 100). Anal. Calcd for,gH19F3N2OsS (444.42): C,
51.35; H, 4.31; N, 6.30; S, 7.21%. Found: C, 51k244.40; N, 6.25; S, 7.29%.
6-(4-Bromophenyl)-4-hydroxy-5-[(4-methylphenyl)sulbnyl]-4-(trifluoromethyl)tetrahydro-
pyrimidin-2(1 H)-one (2c) Colorless solid, yield 77%, 380 mg, mp 215-2C7(from CHCN);

IR (Vmax CMY): 3390, 3320, 3240, 3110 (NH, OH), 1695 (C=8).NMR (300 MHz, DMSO-
ds): 0y 7.38 and 7.83 (4H, dd} 8.4 Hz, GH4-para), 7.67 (1H, s, OH), 7.66 (1H, d,3.7 Hz,
NH-1), 7.05 and 7.51 (4H, dd,8.1 Hz, GH4-para), 7.00 (1H, s, NH-3), 5.41 (1H, d,3.7 Hz,
H-6), 4.20 (1H, s, H-5), 2.41 (3H, s, @H*C NMR (100 MHz, DMSOdg): ¢ 153.5 (C=0),
143.9 (G-CHs), 139.6 (G), 137.9 (G-SO), 131.0, 129.1, 128.6, 128.0 (4<H), 122.3 (q,
Jcr 288.3 Hz, CB), 120.4 (G-Br), 80.9 (g,%Jcr 32.3 Hz, C-4), 65.7 (C-5), 49.7 (C-6), 20.9
(CHa). *F NMR (188 MHz, DMSOde): 8¢ —82.52 (3F, s, Gff. MS APCI, m/z(%) = 494 and
492 (MH, 100 and 95). Anal. Calcd fordEl16BrFsN2O,S (493.29): C, 43.83; H, 3.27; N, 5.68;
S, 6.50%. Found C, 43.93; H, 3.36; N, 5.77; S, %64
4-Hydroxy-5-[(4-methylphenyl)sulfonyl]-6-phenyl-4-(1,1,2,2-tetrafluoroethyl)-tetrahydro-
pyrimidin-2(1 H)-one (2d).Colorless solid, yield 80%, 357 mg, mp 162—264(from CHCN);

IR (vmax CMiY): 3450, 3220, 3080, 2980 (NH, OH), 1670 (C=8).NMR (300 MHz, DMSO-
ds): 0y 7.41 and 7.85 (4H, dd, 7.8 Hz, GH4-para), 7.61 (2H, m, NH-1 + OH), 7.18-7.34 (5H,
m, GsHs), 6.51 (1H, s, NH-3), 6.29 (1H, )y 52.0 Hz,*Jyr 5.4 Hz, HCE), 5.44 (1H, dJ 3.3
Hz, H-6), 4.23 (1H, s, H-5), 2.41 (3H, s, H™C NMR (100 MHz, DMSQdg): 8¢ 153.7
(C=0), 144.1 (G-CHs), 140.5 (Grripso), 137.7 (Gr-SO), 129.0, 128.7, 128.1, 127.0, 125.5
(5Car-H), 111-118 (m, C§), 108.6 (tt,Jcr 247.0 Hz,Jcr 29.2 Hz, HCR), 82.1 (t,%Jcr 27.0 Hz,
C-4), 66.1 (C-5), 50.1 (C-6), 21.0 (@H*F NMR (188 MHz, DMSOd,): 8 —127.28 (2F, m,
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CR), 8 —134.48 (1F, ABdJas 299.0 Hz,%Jr 52.0 Hz, HCKFg), g —136.02 (1F, ABdJas
299.0 Hz,%Jry 52.0 Hz, HCKFg). MS APCI, m/z (%) = 447 (MH, 100). Anal. Calcd for
CioH18FsN204S (446.42): C, 51.12; H, 4.06; N, 6.28; S, 7.18%urid: C, 52.10; H, 4.10; N,
5.50; S, 7.25%.
4-Hydroxy-6-(4-methoxyphenyl)-5-[(4-methylphenyl)sifonyl]-4-(1,1,2,2-tetrafluoroethyl)-
tetrahydropyrimidin-2(1 H)-one (2e).Colorless solid, yield 75%, 357 mg, mp 187-1%®
(from EtOH); IR §max cni’): 3440, 3220, 3080, 2970 (NH, OH), 1670 (C=%).NMR (300
MHz, DMSO-g): d4 7.38 and 7.78 (4H, dd, 7.8 Hz, GH,-para), 7.62 (1H, s, OH), 7.55 (1H,
m, NH-1), 6.84 and 7.07 (4H, dd,8.4 Hz, GHs-para), 6.53 (1H, s, NH-3), 6.35 (1H, &Jur
51.5 Hz,*J4r 5.9 Hz, HCR), 5.33 (1H, m, H-6), 4.18 (1H, s, H-5), 3.72 (3HOCH), 2.40 (3H,
s, CHy). °C NMR (100 MHz, DMSOQdg): 6¢ 158.4 (G,-OCHs), 153.9 (C=0), 144.0 (G-CHa),
137.9 (Gi-S0Oy), 132.0 (G), 129.3, 128.6, 127.0 (3EH), 113.6 (G), 111-118 (m, C§), 108.8
(tt, Jor 249.0 Hz2Jcr 29.0 Hz, HCR), 82.2 (t,2Jcr 26.9 Hz, C-4), 66.3 (C-5), 55.1 (OG)H49.9
(C-6), 21.0 (CH). *°F NMR (188 MHz, DMSOdg): 8¢ 85 —126.50 (1F, ABmJag 264.3 Hz,
CFEaFg), 3g —127.18 (1F, ABmJag 264.3 Hz, CKFs), 5o —134.52 (1F, ABdJas 299.9 Hz, Jr4
51.5 Hz, HCRFg), 85 —135.76 (1F, ABdJas 299.9 Hz, 2y 51.5 Hz, HCRFg). MS APCI,m/z
(%) = 477 (MH, 100). Anal. Calcd forgH20F4N,OsS (476.44): C, 50.42; H, 4.23; N, 5.88; S,
6.73%. Found:C, 50.36; H, 4.29; N, 5.97; S, 6.80%.
6-(4-Bromophenyl)-4-hydroxy-5-[(4-methylphenyl)sulbnyl]-4-(1,1,2,2-tetrafluoroethyl)-
tetrahydropyrimidin-2(1 H)-one (2f).Colorless solid, yield 66%, 346 mg, mp 194-2@6(from
CH3CN); IR (vmax cmi): 3395, 3325, 3240, 3100 (NH, OH), 1695 (C=t).NMR (300 MHz,
DMSO-dg): 8y 7.38 and 7.85 (4H, dd,8.1 Hz, GHs-para), 7.67 (1H, s, OH), 7.65 (1H, d3.1
Hz, NH-1), 7.11 and 7.50 (4H, dd.8.4 Hz, GH4-para), 6.63 (1H, s, NH-3), 6.32 (1H, ftr
52.0 Hz,*J4r 6.2 Hz, HCER), 5.41 (1H, dJ 3.1 Hz, H-6), 4.20 (1H, s, H-5), 2.41 (3H, s, £iH
13C NMR (100 MHz, DMSOdg): 8¢ 153.6 (C=0), 144.2_(G-CHs), 139.8 (G,), 137.8 (G-
SO), 131.1, 129.3, 128.6, 128.2 (46), 120.8 (G.--Br), 111-118 (m, Cfj, 108.8 (tt,Jcr 250.1
Hz, 2Jcr 29.0 Hz, HCE), 82.1 (t,%Jcr 27.1 Hz, C-4), 65.7 (C-5), 49.7 (C-6), 21.1 (HF
NMR (188 MHz, DMSO#d): 8¢ —126.62 (2F, m, Gff, —135.22 (2F, ABdJas 299.1 Hz,2Jry
52.0 Hz, HCER). MS APCI, m/z (%) = 527 and 525 (MH, 100 and 96). Anal. Calcd for
CioH17/BrEsN20O4S (525.31): C, 43.44; H, 3.26; N, 5.33; S, 6.10urkeb C, 43.36; H, 3.30; N,
5.42; S, 6.17.
6-Phenyl-4-hydroxy-5-[(4-methylphenyl)sulfonyl]-4-{rifluoromethyl)tetrahydropyrimi-
dine-2(1H)-thione (2g).Colorless solid, yield 56%, 241 mg, mp 188-280(from CHCN). *H
NMR (300 MHz, DMSOsdg): 64 9.57 (1H, d,J3.7 Hz, NH-1), 8.12, 7.87 (2H, s, OH + NH-1),
7.43 and 7.92 (4H, dd,7.8 Hz, GH4-para), 7.27 and 7.37 (5H, m,¢8s), 5.56 (1H, d,J 3.7 Hz,
H-6), 4.31 (1H, s, H-5), 2.42 (3H, s, @H"*C NMR (100 MHz, DMSQdg): 8¢ 177.5 (C=S),
144.3 (G-CHs), 139.0 (G-ipso), 138.0 (G-SOy), 129.4, 128.7, 128.5, 127.5, 125.5 fp8),
122.0 (9,Jcr290.0 Hz, CE), 79.3 (9,2 Jcr 33.0 Hz, C-4), 63.6 (C-5), 50.3 (C-6), 21.2 (EH°F
NMR (188 MHz, DMSO#k): 6 —81.97 (3F, s, Cff. MS APCI,m/z(%) = 431 (MH, 100). Anal.

Page 97 °ARKAT-USA, Inc



General Papers ARKIVOC 2014 (vi) 86-107

Calcd for GgH17F3N203S, (430.46): C, 50.22; H, 3.98; N, 6.51; S, 14.90%urkd C, 50.27; H,
3.90; N, 6.71; S, 14.85%.
4-Hydroxy-6-(4-methoxyphenyl)-5-[(4-methylphenyl)sifonyl]-4-(trifluoromethyl)tetrahyd-
ropyrimidine-2(1H)-thione (2h). Colorless solid, yield 60%, 276 mg, mp 209-2Cl (from
CHsCN). 'H NMR (300 MHz, DMSO#dk): 8 9.28, 8.78, 7.77 (3H, s, 2NH, OH), 7.16 and 7.39
(4H, dd,J 7.9 Hz, GH4-para), 6.58 and 6.82 (4H, dd,8.4 Hz, GH;s-para), 4.70 (1H, dJ 8.4
Hz, H-6), 4.39 (1H, dJ 8.4 Hz, H-5), 3.67 (3H, s, OGN 2.32 (3H, s, CH. **C NMR (100
MHz, DMSO-g): 6c 175.5 (C=S), 159.1 ((zOCH), 144.6 (G,-CHg), 137.6 (G-S0O,), 132.0
(Car), 129.2, 129.1, 127.3 (3€H), 128.8 (G), 122.4 (9Jcr288.0 Hz, CB), 113.5 (G), 81.0
(t, “2Jcr 26.9 Hz, C-4), 64.9 (C-5), 55.1 (O@H54.9 (C-6), 21.0 (CH. *F NMR (188 MHz,
DMSO-de): or —76.19 (3F, s, G MS APCI, m/z (%) = 461 (MH, 100). Anal. Calcd for
C19H19F3N20,4S, (460.49): C, 49.56; H, 4.16; N, 6.08; S, 13.93%urd C, 49.50; H, 4.25; N,
6.20; S, 13.99%.
6-(4-Bromophenyl)-4-hydroxy-5-[(4-methylphenyl)sulbnyl]-4-(trifluoromethyl)tetrahydro-
pyrimidine-2(1H)-thione (2i). Colorless solid, yield 55%, 280 mg, mp 219-2Z1 (from
EtOH).*H NMR (300 MHz, DMSO¢k): &4 9.57 (1H, dJ3.5 Hz, NH-1), 8.28, 7.92 (2H, s, OH
+ NH-3), 7.41 and 7.89 (4H, dd,8.0 Hz, GHy4-para), 7.25 and 7.56 (4H, dd,8.4 Hz, GH,-
para), 5.48 (1H, dJ 3.5 Hz, H-6), 4.36 (1H, s, H-5), 2.41 (3H, s, £iH°C NMR (100 MHz,
DMSO-dg): 8¢ 177.4 (C=S), 144.1 ((CHg), 138.1 (G,), 137.8 (Gr-SOy), 131.1, 129.2, 128.5,
127.9 (4G,-H), 121.8 (g.Jcr 293.0 Hz, CE), 120.7 (G,-Br), 79.4 (q,°Jcr 33.0 Hz, C-4), 63.3
(C-5), 50.2 (C-6), 21.0 (CHt °F NMR (188 MHz, DMSOde): & —81.45 (3F, s, Gff. MS
APCI, m/z(%) = 511 and 509 (MH, 100 and 94). Anal. Calcd @GgH1¢BrFN,03S; (509.36):
C,42.44;H,3.17; N, 5.50; S 12.59%. Found C, @2 3.24; N, 5.61; S 12.65%.
4-Hydroxy-5-[(4-methylphenyl)sulfonyl]-6-phenyl-4-(1,1,2,2-tetrafluoroethyl)tetrahydropy-
rimidin-2(1 H)-thione (2j). Colorless solid, yield 63%, 291 mg, mp 185-£86(from CHCN).
'H NMR (300 MHz, DMSOsg): 84 9.55 (1H, d,J 4.0 Hz, NH-1), 7.95, 7.80 (2H, s, OH + NH-
1), 7.44 and 7.90 (4H, dd,8.2 Hz, GH4-para), 7.22-7.38 (5H, m, Hs), 6.34 (1H, tt Iy 51.8
Hz, 3Jue 6.3 Hz, HCE), 5.57 (1H, dJ 4.0 Hz, H-6), 4.35 (1H, s, H-5), 2.41 (3H, s, §LHC
NMR (100 MHz, DMSOedg): 6c 177.2 (C=S), 144.2_(CHs), 138.9 (Giripso), 137.7 (G-
SOy, 129.4, 128.5, 128.2, 127.3, 125.4 (56)), 111-118 (m, C§, 108.6 (ttJcr 250.9 Hz ek
31.5 Hz, HCR), 80.4 (t,2Jcr = 27.0 Hz, C-4), 63.8 (C-5), 50.5 (C-6), 21.0 (LH°F NMR (188
MHz, DMSO-de): 8 —126.04 (2F, m, Gf, —135.67 (2F, dm’Jey 51.8 Hz, HCE). MS APCI,
m/z(%) = 463 (MH, 100). Anal. Calcd for:gH1gF4N2OsS, (462.48): C, 49.34; H, 3.92; N, 6.06;
S, 13.87%. Found C, 49.21; H, 3.99; N, 6.14; S99%.
4-Hydroxy-6-(4-methoxyphenyl)-5-[(4-methylphenyl)sifonyl]-4-(1,1,2,2-tetrafluoroethyl)-
tetrahydropyrimidin-2(1 H)-thione (2k). Colorless solid, yield 53%, 261 mg, mp 182-183
(from CHCN). *H NMR (300 MHz, DMSO#€k): &y 9.45 (1H, d,J 3.1 Hz, NH-1), 7.88, 7.67
(2H, s, NH + OH), 7.37 and 7.80 (4H, dd3.1 Hz, GH4-para), 6.84 and 7.07 (4H, dd,8.1 Hz,
CsHs-para), 6.32 (1H, tt,24r 52.0 Hz,Jye 6.2 Hz, HCE), 5.43 (1H, dJ 3.1 Hz, H-6), 4.27
(1H, s, H-5), 3.82 (3H, s, OGH 2.41 (3H, s, Ch). *C NMR (100 MHz, DMSOde): ¢ 177.2
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(C=S), 158.6 (-OCHg), 144.2 (G,-CHs), 137.9 (G-SOy), 132.5 (G), 129.5, 128.5, 126.1
(3Car-H), 113.7 (G,), 113.4 (m, CE), 108.8 (tt,Jcr 251.0 Hz,2Jcr 30.1 Hz, HCER), 80.6 (t,%Jck
27.5 Hz, C-4), 64.0 (C-5), 55.1 (O@H50.3 (C-6), 21.1 (Ck. **F NMR (188 MHz, DMSO-
de): 8¢ —125.70 (2F, ABmJss 262.8 Hz, CB), —135.52 (1F, dm?Jry 52.0 Hz, HCE). MS
APCI, m/z(%) = 493 (MH, 100). Anal. Calcd for,gH:/BrFsN.0,S (492.51): C, 48.77; H, 4.09;
N, 5.69; S, 13.02%. Found C, 48.84; H, 4.18; N755, 13.14%.
6-(4-Bromophenyl)-4-hydroxy-5-[(4-methylphenyl)sulbnyl]-4-(1,1,2,2-tetrafluoroethyl)-
tetrahydropyrimidin-2(1 H)-thione (2l). Colorless solid, yield 50%, 270 mg, mp 209-2Cl1
(from CHCN). *H NMR (300 MHz, DMSOds): &y 9.54 (1H, d,J 3.7 Hz, NH-1), 8.00, 7.88
(2H, s, OH + NH-3), 7.41 and 7.87 (4H, dd8.4 Hz, GHy4-para), 7.20 and 7.54 (4H, dd,8.4
Hz, GsHs-para), 6.36 (1H, tt2Jue 52.8 Hz,2Jue 6.2 Hz, HCR), 5.50 (1H, d,) 3.7 Hz, H-6), 4.36
(1H, s, H-5), 2.43 (3H, s, G) *C NMR (100 MHz, DMSQdg): 8¢ 177.2 (C=S), 144.4 (&
CHs), 138.4 (G), 137.8 (G,-SOy), 131.3, 129.6, 128.6, 128.1 (4€H), 120.8 (G,-Br), 111-
118 (m, CR), 108.6 (it Jcr 250.9 Hz2Jcr 30.1 Hz, HCER), 80.6 (t,2Jcr 27.9 Hz, C-4), 63.4 (C-
5), 50.3 (C-6), 21.2 (CH. **F NMR (188 MHz, DMSOde): 8¢ —125.43 (2F, m, Cf, —135.63
(2F, dm,%Js 52.8 Hz, HCR). MS APCI,m/z(%) = 543 and 541 (MH, 100 and 93). Anal. Calcd
for CigH17BrF4N20sS, (541.38): C, 42.15; H, 3.17; N, 5.17; S 11.85%.1ebC, 42.20; H, 3.10;
N, 5.11; S, 11.83%.
N,N-Diethyl-4-hydroxy-2-oxo0-6-phenyl-4-(trifluoromethyl)-hexahydropyrimidine-5-sulfon-
amide (2m) Colorless needles, yield 82%, 324 mg, mp 192-"#rom EtOH-HO); IR (Vmax
cm): 3370, 3230, 3120, 2990 (NH, OH), 1700 (C=tB).NMR (400 MHz, DMSOds): 8}, 7.55
(2H, m, NH-1 + OH), 7.23-7.39 (5H, mgls), 6.88 (1H, s, NH-3), 5.23 (1H, d,3.0 Hz, H-6),
3.89 (1H, s, H-5), 3.17-3.39 (4H, m, 2gH1.12 (6H, tJ 6.9 Hz, 2CH).**C NMR (100 MHz,
DMSO-tg): 6c 154.2 (C=0), 141.0 (&ripso), 128.4, 125.6 (2&+H), 127.2 (Grrpard), 122.8 (q,
Jor 285.6 Hz, CE), 81.0 (q,%Jcr 32.3 Hz, C-4), 63.7 (C-5), 52.1 (C-6), 41.9 (2;HL4.6
(2CH,). *F NMR (188 MHz, DMSOdg): 8 —82.51 (3F, s, Gff. MS APCI,m/z(%) = 396 (MH,
100). Anal. Calcd for @H20FsN304S (395.40): C, 45.56; H, 5.10; N, 10.63; S, 8.1F#und: C,
45.50; H, 5.12; N, 10.69; S, 8.15%.
N,N-Diethyl-4-hydroxy-2-0x0-6-(4-methoxyphenyl)-4-(trfluoromethyl)-hexahydropyrimi-
dine-5-sulfonamide (2n).Colorless needles, yield 83%, 353 mg, mp 179-"t3{from EtOH-
H20); IR (vmax cmiY): 3360, 3230, 3110, 2980 (NH, OH), 1690 (C=&y.NMR (400 MHz,
DMSO-dg): 8y 7.50 (2H, m, NH-1 + OH), 6.91-7.17 (4H, dH8.4 Hz, GH4-para), 6.86 (1H, s,
NH-3), 5.16 (1H, m, H-6), 3.84 (1H, s, H-5), 3.BH( s, OCH), 3.14-3.36 (4H, m, 2C})j, 1.11
(6H, t,J 6.9 Hz, 2CH). **C NMR (100 MHz, DMSOde): 8¢ 158.4 (G,-OCHs), 154.1 (C=0),
132.7 (Gy), 126.8 (G,), 122.8 (q,Jcr 288.9 Hz, CF), 113.7 (Gy), 81.0 (q,2Jcr 32.6 Hz, C-4),
63.9 (C-5), 55.1 (OCh), 51.7 (C-6), 41.8 (2CH, 14.6 (2CH). *°F NMR (188 MHz, DMSO-
ds): 8¢ —82.30 (3F, s, GJf. MS APCI,m/z(%) = 426 (MH, 100). Anal. Calcd forigH,,F3sN30sS
(425.42): C, 45.17; H, 5.21; N, 9.88; S, 7.54%.1mebLC, 45.15; H, 5.25; N, 10.00; S, 7.60%.
N,N-Diethyl-4-hydroxy-2-oxo0-6-phenyl-4-(1,1,2,2-tetrafloroethyl)-hexahydropyrimidine-
5-sulfonamide (20).Colorless solid, yield 78%, 333 mg, mp 184-285from EtOH-HO); IR
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(Vmax CMT): 3370, 3240, 3120, 2990 (NH, OH), 1690 (C=).NMR (400 MHz, DMSOs):
8n 7.58 (1H, dJ 3.0 Hz, NH-1), 7.49 (1H, s, OH), 7.20-7.37 (5H,®@gHs), 6.60 (1H, s, NH-3),
6.48 (1H, tt,2Jur 52.0 Hz,*Jye 5.4 Hz, HCR), 5.19 (1H, m, H-6), 4.00 (1H, s, H-5), 3.20-3.33
(4H, m, 2CH), 1.12 (6H, tJ 6.9 Hz, 2CH). *C NMR (100 MHz, DMSOQd): 8¢ 154.4 (C=0),
141.0 (Gripso), 128.4, 125.7 (2(5-H), 127.3 (Grpara), 111-118 (m, Cfj, 109.0 (ttJcr 249.2
Hz, 2Jcr 28.6 Hz, HCR), 82.1 (t,2Jcr 27.1 Hz, C-4), 63.6 (C-5), 52.1 (C-6), 41.9 (25H 4.7
(2CHs). *F NMR (188 MHz, DMSOde): 5 8a —126.48 (1F, ABJag 259.5 Hz, CkFg), o5 —
127.23 (1F, AB,Jas 259.5 Hz, CkFg), 6a —134.22 (1F, ABdJas 297.0 Hz,2Jen 52.0 Hz,
HCFaFs), 85 —136.11 (1F, ABdJag 297.0 Hz2Jry 52.0 Hz, HCRFg). MS APCI,m/z(%) = 428
(MH, 100). Anal. Calcd for ¢H21F4sN3O,S (427.41): C, 44.96; H, 4.95; N, 9.83; S, 7.50%.
Found: C, 45.16; H, 5.12; N, 9.90; S, 7.33%.
N,N-Diethyl-4-hydroxy-2-o0x0-6-(4-methoxyphenyl)-4-(1,2,2-tetrafluoroethyl)-hexahydro-
pyrimidine-5-sulfonamide (2p). Colorless solid, yield 75%, 343 mg, mp 185-1€7 (from
EtOH-H,0); IR (vmax cmiY): 3355, 3230, 3115, 2990 (NH, OH), 1685 (C=. NMR (300
MHz, DMSO-dg): 84 7.51 (1H, m, NH-1), 7.45 (s, 1H, OH), 6.91 and57(aH, dd,J 8.4 Hz,
CsHs-para), 6.55 (s, 1H, NH-3), 6.50 (1H, &Jur 52.0 Hz,2Jye 6.6 Hz, HCE), 5.11 (1H, m, H-
6), 3.95 (1H, m, H-5), 3.73 (3H, s, OGH3.20-3.28 (4H, m, 2CH\, 1.11 (6H, t,J 6.9 Hz,
2CHs). °C NMR (100 MHz, DMSOdg): 8¢ 158.4 (G,-OCH), 154.2 (C=0), 132.7 (§), 127.0
(Car), 113.7 (G,), 111-118 (m, CJ, 106-112 (m, HCJ, 82.1 (t,2Jcr 27.0 Hz, C-4), 63.8 (C-5),
55.1 (OCH), 51.7 (C-6), 41.8 (2CH), 14.7 (2CH). *°F NMR (188 MHz, DMSQd): 8 —126.63
(2F, m, CR), 54 —134.17 (1F, ABdJag 298.6 Hz I 52.0 Hz, HCRFs), 85 —135.93 (1F, ABd,
Jag 298.6 Hz,%Jey 52.0 Hz, HCKFg). MS APCI, m/z (%) = 458 (MH, 100). Anal. Calcd for
Ci7H23F4N3OsS (457.44): C, 44.64; H, 5.07; N, 9.19; S, 7.01%urked: C, 44.89; H, 5.25; N,
9.29; S, 7.20%.

N,N-Diethyl-4-hydroxy-2-thioxo-6-phenyl-4-(trifluoromet hyl)-hexahydropyrimidine-5-
sulfonamide (2q).Colorless solid, yield 61%, 251 mg, mp 181-283from CHCN). *H NMR
(400 MHz, DMSO6): 81 9.48(1H, d,J 3.7 Hz, NH-1), 8.21, 7.84 (2H, s, OH + NH-3), %.23
7.40 (5H, m, @Hs), 5.34 (1H, dJ 3.7 Hz, H-6), 3.99 (1H, s, H-5), 3.17-3.39 (4H, 2GH,),
1.14 (6H, tJ 7.2 Hz, 2CH). **C NMR (100 MHz, DMSOdg): 8¢ 177.3 (C=S), 139.3 (&ips0),
128.5, 125.6 (2fr-H), 127.4 (Gi-para), 122.3 (qJcr 286.5 Hz, CB), 79.4 (q,°Jcr 33.4 Hz, C-
4), 61.4 (C-5), 52.9 (C-6), 41.9 (2QH14.6 (2CH). *°F NMR (188 MHz, DMSOds): & —81.33
(3F, s, CE). MS APCI,m/z(%) = 412 (MH, 100). Anal. Calcd for,gH,0FsN30sS, (411.46): C,
43.79; H, 4.90; N, 10.21; S 15.59%. Found C, 43:%,24.97; N, 10.33; S 15.60%.
N,N-Diethyl-4-hydroxy-2-thioxo-6-phenyl-4-(1,1,2,2-tetafluoroethyl)-hexahydropyrimi-
dine-5-sulfonamide (2r).Colorless solid, yield 59%, 261 mg, mp 199-2C@1(from CHCN).
'"H NMR (400 MHz, DMSOdg): 84 9.35(1H, d,J 3.6 Hz, NH-1), 7.66, 6.95 (2H, s, OH + NH-
3), 7.22-7.39 (5H, m, &s), 6.49 (1H, tt2Jyr 52.0 Hz,*J4r 6.4 Hz, HCE), 5.34 (1H, dJ 3.6
Hz, H-6), 4.09 (1H, s, H-5), 3.24-3.40 (4H, m, 2Q;HL..16 (6H, tJ 7.1 Hz, 2CH). *C NMR
(100 MHz, DMSO#ds): 8¢ 177.3 (C=S), 139.2 (Gripso), 128.1, 125.2 (2fG-H), 127.1 (G
para), 111-118 (m, C§, 108.7 (tt,Jcr 250.9 Hz,%Jcr 30.1 Hz, HCER), 80.2 (t,2Jcr 27.0 Hz, C-
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4), 61.7 (C-5), 52.9 (C-6), 41.7 (2GH 14.3 (2CH). °F NMR (188 MHz, DMSOds): 8¢ —
125.56 (2F, ABmJas 258.5 Hz, CB), 6a —134.17 (1F, ABdJag 298.6 Hz,%Jry 52.0 Hz,
HCFEAFs), 85 —135.93 (1F, ABdJag 298.6 Hz2Jry 52.0 Hz, HCKFg). MS APCI,m/z(%) = 444
(MH, 100). Anal. Calcd for @H21F4N30sS; (443.48): C, 43.33; H, 4.77; N, 9.48; S, 14.46%.
Found C, 43.52; H, 4.87; N, 9.63; S, 14.60%.

General synthetic procedure for the three-component reaction of 2-oxo-2-
polyfluoroalkylethane-1-sulfones (la,b) and -sulfarde (1e) with urea and trialkyl
orthoformate. Compounds 3a-c.A mixture of the corresponding ketosulfone hydraseb (1
mmol) or ketosulfamide hydratée (1 mmol) and urea (60 mg, 1 mmol) in trimethyl
orthoformate (6 mmol) was refluxed for 3 h. The tehsolid precipitated from the reaction
mixture under heating. The mixture was then alloweedool, diluted with BO (2 mL) and the
precipitate was filtered, washed with,8tand dried to give dihydropyrimidinon8a-cas white
solids which were crystallized from an appropristé/ent.
4-Hydroxy-5-tosyl-4-(trifluoromethyl)-3,4-dihydropy rimidin-2(1 H)-one  (3a). Colorless
solid, yield 85%, 0.29 g, mp 184-186 (from EtOH-HO); IR (vmax cn>): 3370, 3230, 3080,
2910 (NH, OH), 1710 (C=0}H NMR (300 MHz, DMSOs): &y 10.26 (1H, dJ 5.6 Hz, NH-
1), 8.57 (1H, s, NH-3), 7.36 and 7.69 (4H, d8,1 Hz, GH,4-para), 7.68 (2H, m, H-6, OH), 2.38
(3H, s, CH). *C NMR (100 MHz, DMSOds): 8¢ 149.3 (C=0), 143.0_(-CHs), 142.0 (C-6),
139.8 (G-SOy), 129.1, 127.3 (2&-H), 122.4 (qJcr 288.7 Hz, CB), 108.2 (C-5), 81.9 (dJcr
33.5 Hz, C-4), 20.8 (C¥. *F NMR (188 MHz, DMSOdk): 8- —-81.49 (3F, s, Gf. MS APCI,
m/z (%) = 335 (M- H, 100). Anal. Calcd for GH11F3N204S (336.29): C, 42.86; H, 3.30; N,
8.33; S, 9.54%. Found: C, 42.96; H, 3.40; N, 83,9.60%.
4-Hydroxy-4-(1,1,2,2-tetrafluoroethyl)-5-tosyl-3,4dihydropyrimidin-2(1 H)-one (3b).
Colorless solid, yield 74%, 0.27 g, mp 254-286(from CH,CN); IR (vmax cmi): 3370, 3250,
3100, 2950 (NH, OH), 1700 (C=OH NMR (300 MHz, DMSOd): 84 10.21 (1H, d,J 5.9 Hz,
NH-1), 8.29 (1H, s, OH), 7.36 and 7.70 (4H, dd.2 Hz, GHs-para), 7.67 (1H, d,J5.9 Hz, H-
6), 7.55 (1H, s, NH-3), 6.56 (1H, )y 52.3 Hz,%J4r 5.9 Hz, HCE), 2.37 (3H, s, Ch). **C
NMR (100 MHz, DMSOsdg): d¢c 149.8 (C=0), 143.1 (£CHg), 142.3 (C-6), 140.2 (G-SOy),
129.4, 127.6 (2&-H), 111.5 (m, CE), 109.8 (ttJcr 250.5 Hz2Jcr 29.0 Hz, HCE), 108.8 (C-5),
83.0 (t,%Jcr 29.6 Hz, C-4), 21.1 (CHl. *F NMR (188 MHz, DMSOdg): 5 —127.68 (2F, ABm,
Jag 270.0 Hz, CB), —134.73 (2F, d?Jey 52.3 Hz, HCER). MS APCI, m/z (%) = 367 (M - H
100). Anal. Calcd for &H1,FNO,S: C, 42.39; H, 3.28; N, 7.61; S, 8.71%. Found4Z50; H,
3.37; N, 7.70; S, 8.79%.
N,N-Dibenzyl-4-hydroxy-2-oxo-4-(trifluoromethyl)-1,2,34-tetrahydropyrimidine-5-sulfon-
amide (3c).Colorless solidyield 65%, 0.29 g, mp 179-18C (from CHCN); IR (Vmax CNT7):
3350, 3250, 3120, 2990 (NH, OH), 1695 (C=¢H. NMR (400 MHz, DMSOd): 54 10.04,
8.70, 7.39 (3H, s, 2NH, OH), 7.08-7.14 (10H, mgHE), 5 4.45 (1H, ABJag 15.8 Hz, H), 6
4.16 (1H, AB,Jag 15.8 Hz, H). **C NMR (100 MHz, DMSOdg): 8¢ 149.5 (C=0), 141.2 (C-6),
128.5, 128.8, 129.0, 135.1 (2-4 122.5 (qJcr 286.6 Hz, CE), 108.5 (C-5), 82.0 (fJcr 33.7
Hz, C-4), 50.4 (2CbN). *°F NMR (188 MHz, DMSOds): 8- —81.64 (3F, s, Gff. MS APCI,m/z
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(%) = 440 (M- H, 100). Anal. Calcd for ©H1sF3N304S (441.42): C, 51.70; H, 4.11; N, 9.52; S,
7.26%. Found: C, 51.80; H, 4.30; N, 9.40; S, 7.27%.

Three-component reaction of 2-oxo-2-polyfluoroalkythane-1-sulfones (1a,b) and
- sulfamide (1c) with 2-aminobenzimidazole and trikkyl orthoformate. Compounds 4a-c.
These compounds were synthesized in a similar rdet® described for the synthesis of
compoundsa-cusing 2-aminobenzimidazole in place of urea wlih eaction times 4 to 5 h.
3-Tosyl-4-(trifluoromethyl)-4,10-dihydrobenzo([4,5]imidazo[1,2a]pyrimidin-4-ol (4a).
Colorless solid, yield 55%, 0.23 g, mp 273-2¢5from CHCN). *H NMR (400 MHz, DMSO-
ds): 64 12.02 (1H, s, NH), 9.23 (1H, s, OH), 8.13 (1H, €H), 7.36 and 7.81 (4H, dd,7.9 Hz,
CeHs-para), 7.62 (1H, m, K;), 7.45 (1H, m, K), 7.19 (1H, m, K), 7.13 (1H, m, K), 2.35
(3H, s, CH). *C NMR (100 MHz, DMSQdg): 8¢ 145.1 (G,), 143.1 (=CH), 143.0 (G-CHs),
141.0 (C=N), 140.6_(£-S0Oy), 131.0 (G), 129.5, 127.6, 123.0, 127.5, 117.1, 114.3,64),
123.5 (9.Jcr 293.3 Hz, CR), 106.1 (C-2), 85.2 (dfJcr 35.2 Hz, C-4), 21.1 (CH. “F NMR (188
MHz, DMSO-dg): 6 —79.34 (3F, s, GJF. MS APCI,m/z(%) = 410 (MH 100). Anal. Calcd for
Ci1sH14F3N303S (409.38): C, 52.81; H, 3.45; N, 10.26; S, 7.88%4und: C, 53.01; H, 3.65; N,
10.20; S, 7.69%.
4-(1,1,2,2-Tetrafluoroethyl)-3-tosyl-4,10-dihydrobazo[4,5]imidazo[1,2a]pyrimidin-4-ol

(4b). Colorless solid, yield 47%, 0.21 g, mp 215-2€7(from CHCN). *H NMR (400 MHz,
DMSO-dg): o 13.10 (1H, s, NH), 8.69 (1H, s, OH), 7.98 (1H, €H), 7.36 and 7.79 (4H, dd,
7.9 Hz, GHy-para), 7.61 (1H, m, K,), 7.42 (AH, m, K), 7.17 (1H, m, K, 7.11 (1H, m, H;),
6.82 (1H, tdd2J4r 52.3 Hz,%J4r 8.2 Hz,%J4r 3.4 Hz, HCE), 2.36 (3H, s, Ch). *C NMR (100
MHz, DMSO-g): 6c 145.1 (Gy), 142.8 (G-CHg), 142.4 (=CH), 140.5 (5-SO,), 140.1 (C=N),
131.5 (Gy), 129.2, 127.5, 122.5, 121.0, 116.3, 114.2,(64), 111-118 (m, C§, 104-110 (m,
HCF), 106.9 (C-2), 86.6 (ddJcr 31.6 Hz,2Jcr 25.0 Hz, C-4), 20.7 (s, GH *°F NMR (188
MHz, DMSO-g): 6F 6a —118.42 (1F, ABmJag 260.0 Hz, CkFg), 6g —122.57 (1F, ABmJas
260.0 Hz, CRFg), 5p —133.59 (1F, ABdJag 295.4 Hz Jry 52.3 Hz, HCRFg), 85 —136.40 (1F,
ABd, Jag 295.4 Hz,2Jr 52.3 Hz, HCKFs). MS APCI,m/z(%) = 442 (MH 100). Anal. Calcd
for CigH15F4N3O3S (441.40): C, 51.70; H, 3.43; N, 9.52; S, 7.26%urid: C, 52.01; H, 3.35; N,
9.40; S, 7.39%.

N,N-Diethyl-4-hydroxy-4-(trifluoromethyl)-4,10-dihydrob enzo[4,5]imidazo[1,2a]pyrimidi-
ne-3-sulfonamide (4c)Colorless solid, yield 45%, 0.18 g, mp 205-207(from CHCN). 'H
NMR (400 MHz, DMSO€k): 84 11.65 (1H, s, NH), 9.24 (1H, s, OH), 7.72 (1H, m)H7.71
(1H, s, =CH), 7.46 (1H, m, &), 7.21 (1H, m, i), 7.15 (1H, m, k), 3.08-3.31 (4H, m, 2CH),
1.15 (6H, t,J 7.0 Hz, 2CH). **C NMR (100 MHz, DMSQdg): 8¢ 145.1 (G,), 141.7 (C=N),
139.9 (=CH), 131.4 (&), 123.7 (q,Jcr 294.0 Hz, CFk), 122.9, 121.2, 117.2, 114.3 (RH),
105.3 (C-2), 85.1 (fJcr 35.1 Hz, C-4), 43.1 (2CH 15.9 (2CH). **F NMR (188 MHz, DMSO-
ds): 0 —78.41 (3F, s, GF. MS APCI,m/z(%) = 391 (MH 100). Anal. Calcd for gH17F3sN4OsS
(390.38): C, 46.15; H, 4.39; N, 14.35; S, 8.21%urkeh C, 46.20; H, 4.45; N, 14.50; S, 8.30%.
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General synthetic procedure for the synthesis of dtkoxy-3,4-dihydropyrimidin-2(1 H)-ones
(6a-c). A suspension of dihydropyrimidinorga (168 mg, 0.5 mmol) and phosphorus pentoxide
(213 mg, 1.5 mmol) in acetonitrile (10 mL) was ve#d under vigorous stirring for 30 min and
filtered off while hot to discard some solid ma#triThe corresponding alcohol (0.5 mmol) was
added to the filtrate at ambient temperature, tieest was removed under reduced pressure and
the residue was crystallized from acetonitrile.
4-Methoxy-5-tosyl-4-(trifluoromethyl)-3,4-dihydropyrimidin-2(1 H)-one  (6a). Colorless
solid, yield 92%, 0.16 g, mp 207-20@ (from CHCN); IR (vmax cmiY): 3360, 3240, 3125,
2995 (NH, OH), 1690 (C=OfH NMR (400 MHz, DMSO#k): 54 10.61 (1H, d,J5.6 Hz, NH-1),
8.81 (1H, s, NH-3), 7.94 (1H, d,5.6 Hz, H-6), 7.39 and 7.72 (4H, d#i8.1 Hz, GHs-para),
2.79 (3H, s, OCH), 2.39 (3H, s, Ch). *C NMR (100 MHz, DMSOdg): 5c 149.8 (C=0), 145.6
(C-6), 143.6 (G-CHj3), 138.9 (G-SO,), 129.4, 127.6 (2£-H), 118.9 (q,Jcr 288.8 Hz, CB),
103.3 (C-5), 87.1 (cfJcr 33.0 Hz, C-4), 49.3 (OCHi 21.1 (CH). **F NMR (188 MHz, DMSO-
ds): o —79.34 (3F, s, GJ. MS APCI, m/z (%) = 349 (M- H, 100). Anal. Calcd for
Ci13H13FsN20,S (350.31): C, 44.57; H, 3.74; N, 8.00; S, 9.15%urke: C, 44.80; H, 3.67; N,
8.20; S, 9.33%.

4-(1-Phenylethoxy)-5-tosyl-4-(trifluoromethyl)-3,4dihydropyrimidin-2(1 H)-one (6b).
Colorless solid, yield 86%, 0.19 g, mp 226-228(from CHCN); IR (vmax cni): 3350, 3230,
3070, 2920, 1695 (C=0OjH NMR (400 MHz, DMSOds): &y 10.39 (1H, dJ 5.4 Hz, NH-1),
8.18 (1H, s, NH-3), 7.96 (1H, d,5.4 Hz, H-6), 7.39 and 7.75 (4H, d#i8.1 Hz, GHs-para),
7.22-7.30 (5H, m, gHs), 4.80 (1H, gJ 4.5 Hz, CH), 2.39 (3H, s, G 1.25 (3H, dJ 4.5 Hz,
CHs). *C NMR (100 MHz, DMSOdg): 8¢ 148.3 (C=0), 145.3 (C-6), 143.3 {/G&CHs), 143.1
(Cpiripso), 139.1 (G-SOy), 129.1, 128.0, 127.1, 126.9, 125.6 5€), 121.2 (qJcr 292.0 Hz,
CRs), 104.2 (C-5), 86.5 (cfJcr 33.7 Hz, C-4), 72.1 (CHO), 23.9 (G 20.7 (CH). *F NMR
(100 MHz, DMSO€g): 8¢ —77.97 (3F, s, GJf. MS APCI,m/z (%) = 439 (M- H, 100). Anal.
Calcd for GoH19FsN2O4S (440.44): C, 54.54; H, 4.35; N, 6.36; S, 7.28%urkd: C, 54.40; H,
4.32; N, 6.40; S, 7.43%.

(2R)-Ethyl 2-((2-oxo0-5-tosyl-4-(trifluoromethyl)-1,2,34-tetrahydropyrimidin-4-yl)oxy)-
propanoate (6¢).Colorless solid, yield 82%, 0.18 g, mp 191-182(from CHCN); IR (Vmax
cm): 3360, 3240, 3080, 2900, 1725 (C=0), 1700 (C28)NMR (400 MHz, DMSOdg): &y
10.82 (1H, dJ 6.0 Hz, NH-1), 8.52 (1H, s, NH-3), 8.07 (1H,X6.0 Hz, H-6), 7.38 and 7.74
(4H, dd,J 8.1 Hz, GH4-para), 3.97-4.08 (3H, m, CH + Chi 2.38 (3H, s, Ch), 1.19 (6H, tJ
4.5 Hz, 2CH), 1.12 (3H, d,J 6.6 Hz, CH). **C NMR (100 MHz, DMSQOd): 8¢ 172.1 (C=0),
148.7 (C=0), 147.0 (C-6), 143.6 AGCHa), 138.8 (G-SOy), 129.4, 127.8 (2£-H), 121.1 (q,
Jer 290.0 Hz, CF), 102.0 (C-5), 87.2 (qfJcr 34.6 Hz, C-4), 68.5 (Chl, 61.0 (CHO), 49.3
(OCHs), 21.1 (CH), 17.6 (CH), 13.8 (CH). °F NMR (100 MHz, DMSOds): 8¢ —78.06 (3F, s,
CR). MS APCI, m/z (%) = 435 (M- H, 100). Anal. Calcd for GH19FsN2OsS (436.40): C,
46.79; H, 4.39; N, 6.42; S, 7.35%. Found: C, 46H$14.23; N, 6.60; S, 7.40%.

Reaction of compound 3a with potassium hydroxide. feparation of potassium 5-tosyl-4-
(trifluoromethyl)pyrimidin-2-olate (7). A mixture of dihydropyrimidinone3a (168 mg, 0.5
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mmol) and potassium hydroxide (56 mg, 1.0 mmoknethanol (5 mL) was stirred for 1 h. The
solvent was evaporated in vacuum and the resulmtg solid was dried.

Potassium 5-tosyl-4-(trifluoromethyl)pyrimidin-2-olate (7). Colorless solid, yield 97%, 0.18
g, mp>250°C. *H NMR (300 MHz, DMSO«): 8 8.71 (1H, s, H-6), 7.35 and 7.64 (4H, dd,
8.2 Hz, GH-para), 2.35 (3H, s, Ch). **C NMR (100 MHz, DMSOdg): 5¢ 165.0 (C-3), 162.7
(C-6), 153.1 (q2Jcr 34.2 Hz, C-4), 142.9 (G-CHa), 140.9 (G,-SOy), 129.6, 126.3 (2&-H),
119.8 (g,Jcr 275.5 Hz, CB), 111.5 (C-5), 21.0 (CH. *°F NMR (188 MHz, DMSOds): ¢ —
64.93 (3F, s, Cff. MS APCI,m/z(%) = 318 (MH - K, 100). Anal. Calcd for;gHgF;KN,0O3S
(356.36): C, 40.44; H, 2.26; N, 7.86; S, 9.00%.mebC, 40.61; H, 2.23; N, 7.61; S, 8.93%.

Reaction of compound 2a with potassium hydroxide. f@paration of 1-(1-phenyl-2-
tosylethyl)urea (8).To a solution of tetrahydropyrimidinor2a (207 mg, 0.5 mmol) in methanol
(5 ml) a solution of potassium hydroxide (28 md, imol) in methanol (1 mL) was added. The
mixture was heated at 8C for 5 h, the solvent was then evaporated in viacand the residue
was crystallized.

1-(1-Phenyl-2-tosylethyl)urea (8)Colorless needles, yield 70%, 0.16 g, mp 131-433from
CH3CN-H;0 1:1); IR ¢max cmY): 3515, 3410, 3055, 2930, 1695 (C=¢H. NMR (300 MHz,
DMSO-dg): 6y 7.36 and 7.68 (4H, dd,8.2 Hz, GH4-para), 7.17-7.26 (5H, m, £Hs), 6.51 (1H,
d, J 8.4 Hz, NH), 5.56 (2H, s, NBi 5.04 (1H, dddJ 8.4 Hz,J 8.3 Hz,J 5.3 Hz, CH), 3.77 (1H,
ABd, Jag 14.6 Hz,J 8.3 Hz, H\), 3.67 (1H, ABdJag 14.6 Hz,J5.3 Hz, i), 2.38 (3H, s, Ch).
13C NMR (100 MHz, DMSOdg): 8¢ 157.5 (C=0), 144.1 (G-CHs), 141.6 (Grripso), 136.7
(Car-SOy), 129.7, 128.3, 127.8, 127.2, 126.7 f(p8), 66.2 (CH), 49.0 (CH), 21.1 (Ck. MS
APCI, m/z(%) = 319 (MH, 100). Anal. Calcd for;gH1sN203S (318.39): C, 60.36; H, 5.70; N,
8.80; S, 10.07%. Found: C, 60.50; H, 5.59; N, 88210.00%.

Reaction of compound 2a with phosphorus pentachlade. Preparation of 1,1,1-trifluoro-4-
phenyl-3-tosylbut-3-en-2-one (10)A suspension of tetrahydropyrimidino2a (207 mg, 0.5
mmol) and phosphorus pentachloride (209 mg, 1 mmadb) mL of benzene was refluxed for 3
h. The solvent was evaporated in vacuum, the reswdas treated with hexane and decanted
several times from the solid product with hexanen(f) to give the white powder-like solid,
which was filtered and dried.

1,1,1-Trifluoro-4-phenyl-3-tosylbut-3-en-2-one (1Q) White powder, yield 75%, 0.27 g, mp
110-112°C. *H NMR (300 MHz, acetones): &y 8,43 (1H, s, =CH), 7.39 and 7.86 (4H, dd,
8.2 Hz, GH4-para), 7.36-7.63 (5H, m, s), 2.46 (3H, s, Ch). *C NMR (100 MHz, acetone-
de): 8¢ 185.4 (q,%Jcr 38.5 Hz, C=0), 148.3 (=CH), 146.7 AGCHs), 137.7 (Giripso), 136.6
(Car-SO,), 132.2 (=C), 133.4, 131.1, 130.8, 130.4, 129((81), 115.6 (qJcr 289.6 Hz, CF),
21.6 (CH). >F NMR (188 MHz, acetonds): 5 —73.88 (3F, s, Gff. GC/MS, m/z (%) = 354
(M*, 3), 290 (45), 199 (25), 155 (10), 139 (15), 9QQ). 65 (40). Anal. Calcd for gH13F0sS
(354.34): C, 57.62; H, 3.70; S, 9.05%. Found: C96;/H, 3.59; S, 9.00%.
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X-ray crystallographic data. Single crystal X-ray diffraction data were colletta —150C on

a Bruker Apex Il CCD diffractometer. Data were eated for Lorentz and polarisation effects
and an absorption correction using the Sadabs guoe was applied. The structure was solved
by direct methods and refined by full-matrix leaqtiares technique in the anisotropic
approximation using the CRYSTALS program packigabout 50% of the hydrogen atoms
were located in the difference Fourier maps, timeaiaed H atoms were placed in the calculated
positions. All hydrogen atoms were included in teéinement with the fixed positional and
thermal parameters. Convergence was obtained ad.R39 and R = 0.037, GOF = 1.150 (181
refined parameters; obs./variabl. 9.5). Chebusheighting scheni& with parameters 1.26, —
1.56, 0.56, —0.47, and —0.24 was used. Crystalpdheadata were deposited with the Cambridge
Crystallographic Data Centre as supplementary patitin no. CCDC-749282. The data can be
obtained free of charge on application to CCDCUih®n Road, Cambridge CB2 1EZ, UK (fax:
+44 (0)1223 336033 or emaileposit@ccdc.cam.ac.uk

Crystal data for 4-hydroxy-6-phenyl-5-[(4-methylphenyl)sulfonyl]-4-(trifluoromethyl)-
tetrahydropyrimidin-2(1 H)-one (2a) CigH17F3N204S, M=414.4, monoclinica=11.4870(18),
b=6.9426(12)c=23.132(4) AB=95.124(85, V=1837.4(5) R, Z=4, d=1.498 gm*, space group
P2/c (N 14), F(000) = 856, crystal size ca. 0.45x8(186 mm, 13950 reflections (2378
unique), R=0.09 and &0.235, GOF=1.053 (267 refined parameters; obsatviai8.9).
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