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THIADIAZOLE ANTIFUNGAL AGENTS 

[0001] This invention relates to a novel class of substituted 
aZoles and, more speci?cally, diaryl substituted thiaZoles, 
diaryl substituted thiadiaZoles and diaryl substituted oXadia 
Zoles, compounds Which are useful in the treatment of fungal 
infections in mammals including humans. These compounds 
are active against a broad spectrum of fungi such as Candida 
albicans, Candida parpsilosis, Candida tropicalis, Candida 
Krusei, Cryptococcus neoformans, Aspergillus fumigatus 
and Torulopsis glabrata. Moreover, compounds Within this 
series are also active against FluconaZole resistant strains 
and isolates. 

BACKGROUND OF THE INVENTION 

[0002] Opportunistic fungal infections are responsible for 
increased morbidity and mortality among patients suffering 
from AIDS and other immunocompromised diseases includ 
ing infections resulting from neutropenia, cancer chemo 
therapy and organ transplantation (Annals NY. Acad. Sc., 
54411-3). 
[0003] Moreover, until recently, the treatment of deep 
seated fungal infections has lagged behind the treatment of 
bacterial infections and only a feW systemic agents are 
available for combatting these invasive pathogens. 

[0004] Current therapy provides for administering poly 
enes such as amphotericin B, allylamines such as Nafta?n 
and Terbina?n and aZoles such as FluconaZole, ItraconaZole 
and KetoconaZole. Amphotericin B, once the treatment of 
choice, is no longer favored due to the acute and chronic 
toxicities associated With its use. 

[0005] Also, antifungal aZoles are fungistatic, not fungi 
cidal, and this has resulted in aZole resistant fungi, that is, 
fungi strains and isolates Which are resistant to treatment 
With FluconaZole and other knoWn antifungal agents (NeW 
Engl. J. Med., 1944, 330: 263-272.) 

KNOWN PRIOR ART 

[0006] AZole compounds in Which hydroXy and/or car 
boXy groups comprise the molecular structure are knoWn to 
be useful in combatting pathogenic fungi. 

[0007] For eXample, British Patent No. 2,099,818 and 
US. Pat. No. 4,404,216 disclose FluconaZole 

[0008] a triaZole derivative Which has played an important 
role in protecting against a variety of fungi. 

[0009] Also, DE-4124942 discloses aZoles of the folloW 
ing structure having antithrombotic and ?brinogen-binding 
activities: 

[0010] Wherein: one of X1-X5=Q1-Q3, a second=Q4-Q6, a 
third=S, SO, N, RlN, RZC, (R2)2C, a fourth=O, S, N, SO2, 
RZC, CO, and a ?fth=R2C, (R2)2C, N; A=cyano, (substi 
tuted) phenylene, pyridinylene, pyraZinylene, triaZinylene, 
C=(substituted) phenylene, pyridinylene, pyrimidinylene, 
pyraZinylene, pyridaZinylene, triaZinylene, cycloalkylene) 
cycloalkylene; D=(substituted) alkylene, alkeylene, etc.; 
E=bond, alkylene, etc., F=carboXy, (substituted) alkoXycar 
bonyl; R1=H, alkyl, aralkyl, aryl, heteroaryl; R=H, Cl, Br, 
alkyl, aralkyl, aryl, heteroaryl, alkoXy, R1O2C, (R1)2N, etc. 
These compounds are said to have antithrombotic and 
?brinogen-binding activity. The closest eXample is 4-(4 
amidinophenyl)-2-[4-(2-carboXyethyl)phenyl]thiaZole. 

[0011] WO-9209586 (EP 0 513387 A1) discloses thiaZole 
derivatives represented by the folloWing structure useful as 
superoXide radical inhibitors: 

NYN R3 
X 

R2 
Q 

/ OH 

\ \m 
T 

/ 0R4 

\ \m 

[0012] Wherein: 

[0013] R1 is substituted phenyl, pyridyl, thienyl, car 
bostyril, pyraZyl, pyrrolyl, quinolyl, 3,4-dihydrocar 
bostyril; 

[0014] R2 is hydrogen, halo, alkyl, phenyl, alkoXy 
carbonyl, alkylamino, and the like; 

[0015] X is sulfur or oxygen; 
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[0016] R3 is Q (supra) wherein R is hydroXyl, car 
boXylic acid, alkyl, alkenyl and In is 0-2 or, R3 may 
be T (supra) , wherein R4 is hydrogen or alkyl and R 
is arninoalkyl. 

[0017] The structure activity relationship (SAR) of the 
above series has been published in the J. Med. Chem. 1995, 
38, 353-358 where the following general structure is shown: 

N 

EtO Wcoon 
s 

EtO 

[0018] WO-9324472 (EP 0 600092 A1) discloses corn 
pounds of the following structure as an active oxygen 
inhibitor: 

N R2 

S 

[0019] wherein: 

[0020] R1 is Ph which may be substituted by 1 to 3 
alkoxy groups; and 

[0021] R2 is a substituted pyridylcarbonyl which may 
be substituted by alkoXycarbonyl, carboXyl, a 5 to 15 
rnernbered rnono-, di-, or tricyclic heterocyclic ring 
residue having 1 to 3 N, O or S, atoms, or a 
phenylrnoiety of the formula: 

[0022] wherein, R3 represents carboXyl, lower alkoXycar 
bonyl, hydroXyl substituted lower alkyl, lower alkoXy, tri 
lower alkyl-substituted silyloXy, hydroXy, or hydrogen; R4 
represents hydrogen, lower alkenyl or lower alkyl; R5 rep 
resents an arnino-lower alkoXycarbonyl which may be sub 
stituted further by lower alkyl, arnino-lower alkoXy, or lower 
alkoXy or the like. 

[0023] US. Pat. No. 4,791,200 describes compounds of 
the following structure useful as antisecretory agents: 
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[0024] wherein: 

[0025] R is C1 to C4 alkyl, phenyl, phenyl substituted by 
CF3, halo selected from I, Br or Cl, C1-C3 alkyl, alkoXy, 
acetarnido, nitro, cyano, alkyarnino or dialkylarnino having 
1-4 carbons or pyridyl. 

[0026] R1 is H or C1-C4 alkyl, 

[0027] R2 is H, C1-C4 alkyl, C1-C3 alkoXy or, Cl Br 
or I, 

[0028] R3 or R4 are —O—(CH2)m—NR5R6 wherein 
rn=1-3. 

[0029] Patel and Colah in Bull Haff Instt. (1977), 5, 72-74 
disclose p-(2-substituted-4-thiaZolyl)phenylacetic acid and 
p-(2-substituted-4-thiaZolyl)phenoXyacetic acids useful in 
treating tuberculosis and fungi: 

[0030] wherein R1 is CHZCOOH or OCHZCOOH; and 

[0031] Ar is phenyl, substituted phenyl or benZyl and 
the like. 

[0032] Kirke et al in Bull. Haffkine Inst., (1977), 5, 75-7, 
and (1974), 2, 28-31 disclose a serles of thiaZolyl-phenoXy 
acetic acids and derivatives having in vitro antituberculosis 
and antifungal activity against T rubrum and T mentagro 
phytes. 

[0033] Anne et al in Antirnicrob. Agents Chernother., 
(1980), 18(2), 231-9 disclose diaryloXadiaZole derivatives 
having only very weak activity against Candida albican 
(MIC5O>60 pg/rnl) as, for example: 

HN O NH 

HZN : : : NH; 

SUMMARY OF THE INVENTION 

[0034] This invention relates to diaryl substituted aZoles 
and pharrnaceutically acceptable salts thereof useful as 
antifungal agents. 

[0035] This invention also includes methods for preparing 
said aZoles and antifungal compositions containing these 
compounds or a pharrnaceutically acceptable salt thereof as 
the active ingredient. 

[0036] The aZoles of this invention are compounds of the 
general forrnulae 
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(I) 

[0037] wherein: 

[0038] Ar is phenyl, thienyl, pyridyl substituted With 
RlR2 Where R1, R2 are independently hydrogen or 
halogen such as F, Cl, Br and I; alkyl, alkenyl, 
alkynyl, aryl, alkoXy, aryloXy, alkylthio, amino, 
hydroXyl, cyano, nitro, COOH, aminocarbonyl or 
aminosulfonyl, alkylamino, diakylamino, acy 
lamino, dialkylaminosulfonyl, alkylaminosulfonyl, 
alkylamino, dialkylamino, acylamino, dialkylamino 
suzlfonyl, alkylaminosulfonyl or, taken together, R1, 
R may form a ring —O—(CH2)n—O— Wherein 
n=1,2. 

[0039] R3, R4 are independently hydrogen, C1-C16 alkyl 
Which may optionally be substituted With amino, dialky 
lamino, hydroXy, cyano, carboXy; alkenyl, alkynyl, acyl or, 
taken together, R3 and R4 may be —(CH2 m—Q— 
(CH2)m‘— Where m‘=m=2, Q=CH2,O, S(O)n, n=0-2, NR7 
Wherein R7 is C1-C3 alkyl With the proviso that When Q is 
CH2, m‘ can also be 1. 

[0040] R5 is H, halogen as de?ned above, OR, OH, 
NO2, NH2 or NHCOR Where R is loWer alkyl, alkyl 
or aryl, and the like. 

[0041] X is N, O or S; 

[0042] Y is N or S, With the proviso When X=O or 
S, Y must be N; 

[0043] Z is N or CR8, Where R8 is hydrogen, halogen 
such as Cl, Br or I, loWer alkyl or alkoXycarbonyl, 
With the proviso that X, Y and Z cannot all be N at 
the same time. 

[0044] V is N, O or S, and When V is N, it may also 
be combined With R3 and R4 to form a heterocycle 
such as pyrrole, imidaZol-1,2,4,-triaZole, 1,3,4-tria 
Zole and pyraZole, and When V is O or S, R3 and R4 
combine to form a single substituent having the 
de?nition of R4 alone; and 

[0045] P is an integer having a value of 1-3. 

[0046] Speci?cally, this invention relates to thiaZoles of 
the formula: 

(11) 

[0047] Wherein: R1, R2, R3, R4, R5, p and V are each as 
de?ned above in formula (I) and R6 is hydrogen, halogen, 
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carboXy, alkoXy carbonyl, loWer alkyl, hydroXy and loWer 
alkoXy and the nontoXic pharmacologically acceptable salts 
thereof. 

[0048] This invention also relates to thiadiaZoles of the 
folloWing formula: 

(III) 

[0049] Wherein: R1, R21 R3, R4, R5, p and v are each as 
de?ned above in formula (I), and the nontoXic pharmaceu 
tically acceptable salts thereof. 

[0050] This invention also relates to thiadiaZoles of the 
formula: 

(IV) 

[0051] Wherein: R1, R2R3, R4, R5, p and V are as de?ned 
above in formula (I), and the nontoXic pharmaceutically 
acceptable salts thereof. 

[0052] This invention also relates to oXadiaZoles of the 
formula: 

(V) 

[0053] Wherein: R1, R2, R3, R4, R5, p and V are as de?ned 
above in formula (I), and the nontoXic pharmaceutically 
acceptable salts thereof. 

[0054] More speci?cally, this invention relates to thiaZoles 
of the formula: 

(VI) 

[0055] Wherein: R1, R2, R3, R4, are as de?ned above in 
formula (I), and the nontoXic pharmaceutically acceptable 
salts thereof. 
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[0056] This invention also relate to diaZoles of the for 
mula: 

(VII) 

R3 

R1 \N—R4 
/ X > \ /_ Q 

R N—N 

[0057] wherein: R1, R2 R3, R4 are as de?ned above and X 
is O or S, and pharmaceutically acceptable salts thereof. 

[0058] Alternatively and according to another embodi 
ment, the preferred products of this invention are those 
represented by the formulae identi?ed as VIII-XIII hereini 
beloW. 

[0059] In general, the preferred products are those Which 
conform to formula VIII and formula IX: 

X R15 

[0060] Wherein: 

[0061] AR is selected from among pyridyl, halo substi 
tuted pyridyl and 

R 

[0062] Where R8 is hydrogen, halo, nitro, amino, trif 
louromethoXy, pyrrolyl, loWer alkoXy, tri?uoromethyl, 
cyano, loWer alkynyl and trimethylsilyl loWer alkynyl; and 
R9 is hydrogen, nitro, loWer alkoXy or cyano; 

[0063] X is S or O; 

[0064] Y is CH or N; 

[0065] Z is CH or N; 
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[0066] B is loWer alkylene or loWer alkynylene; 

[0067] D is SR1‘), OR11 or N(R12R13) wherein R10 is 
di-loWer alkylaminoalkyl; R11 is di-loWer alkylami 
noalkyl, loWer alkenyl, loWer alkynyl or loWer 
alkoxyakyl; R12 and R13 are the same or different and 

represent hydrogen, loWer alkyl, loWer alkenyl, 
loWer alkynyl, furfuryl, loWer alkoxyalkyl, loWer 
cycloalkyl, loWer dialkylaminoalkyl, hydroXy-loWer 
alkyl, loWer alkylaminoalkyl, mononuclear loWer 
alkyl, di-loWer alkylaminoalkylcarbonyl or, taken 
together, R12 and R13 may be combined to form 

—CH2CH2N(R14)CH2CH2— or 
—CH2CH2SCH2CH2— Where R14 represents loWer 
alkyl; and 

[0068] R15 is hydrogen, nitro, amino, loWer alkana 
mido or hydroXy; and the nontoXic pharmacologi 
cally acceptable salts thereof. 

[0069] Another preferred embodiment are the thiaZole 
compounds represented by formula X: 

X 

N I 12 13 
Q,H ,,—NR R 

I R15 

[0070] Wherein: 

[0071] R8 is hydrogen, halo, nitro, amino, trif 
louromethoXy, pyrrolyl, loWer alkoXy, tri?uorom 
ethyl, cyano, loWer alkynyl, trimethylsilyl loWer 
alkynyl; and R9 is hydrogen, nitro, loWer alkoXy or 
cyano; 

[0072] 
hydrogen, loWer alkyl, loWer alkenyl, loWer alkynyl, furfu 

R12 and R13 are the same or different and represent 

ryl, loWer alkoXyalkyl, loWer cycloalkyl, loWer dialkylami 
noalkyl, hydroXy-loWer alkyl, loWer alkylaminoalkyl, 
mononuclear loWer alkyl, di-loWer alkylaminoalkylcarbonyl 
or, taken together, R12 and R13 may be combined to form 

—CH2CH2N(R14)CH2CH2— or —CH2CH2SCH2CH2— 
Wherein R14 represents loWer alkyl; 

[0073] R15 is hydrogen, nitro, amino, loWer alkana 
mido or hydroXy; and 

[0074] n is an integer having a value of 1 to 3, and the 
nontoXic pharmacologically acceptable salts thereof. 

[0075] Still another preferred embodiment are thiaZoles of 
the folloWing formula: 
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x1 

N /R18 —ll 
16 / \ | I CH2—N 

R _ _ \R19 

R17 R20 

[0076] wherein: 

[0077] R16 is hydrogen, halo, nitro, loWer alkoxy, 
cyano, tri?uoromethyl or loWer alkyl; 

[0078] R17 is hydrogen, nitro, halogen or cyano; 

[0079] R18 and R19 are the same or different and 
represent hydrogen, loWer alkyl, loWer alkenyl, di 
loWer alkylaminoalkyl, hydroxy loWer alkyl and 
loWer alkylaminoalkyl; and 

[0080] R20 is hydrogen or hydroxy, and the nontoxic 
pharmacologically acceptable salts thereof. 

[0081] Another preferred embodiment provides for diaZ 
oles having the formula: 

XII 

N—N R23 

R21 I /H—©iCH2—N/ X \R24 

R22 

[0082] Wherein: 

[0083] R21is selected from among hydrogen and 
loWer alkoxy; 

[0084] R22 is selected from among hydrogen and 
nitro; and 

[0085] R23 and R24 are loWer alkyl, and the nontoxic 
pharmacologically acceptable salts thereof. 

[0086] Also included among the preferred embodiments 
are thiadiaZoles of formula XIII: 

XIII 
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[0087] 
[0088] E is SR26 or NR27R28 Wherein R26 is di-loWer 

alkylaminoalkyl R27 and R28 are the same or differ 
ent and represent loWer alkyl and loWer alkenyl, and 
the nontoxic pharmacologically acceptable salts 
thereof. 

Wherein: 

[0089] The aforecited compounds are useful in the treat 
ment of broad spectrum fungal infections, and they are also 
active against a variety of fungi and fungal isolates including 
FluconaZole-resistant isolates and strains. These compounds 
are useful for this purpose When used in the concentration 
range of 250 pig/ml and beloW. 

[0090] Appropriate compounds of formula I to XIII are 
useful in the free base form, in the form of base salts Where 
possible, and in the form of acid addition salts. In practice, 
use of the salt form is equivalent to use of the base form. 

[0091] Pharmaceutically acceptable salts Within the scope 
of this invention are those derived from mineral acids such 
as hydrochloric acid and sulfuric acid and the like including 
organic acids such as ethanesulfonic acid, benZenesulfonic 
acid, p-toluenesulfonic acid, and the like. These afford the 
corresponding hydrochloride, sulfate, ethanesulfonate, ben 
Zenesulfonate, p-hydrochloride and the like, respectively; 
hoWever, this invention is not limited to those mentioned 
above since equivalent salts Will be apparent to those skilled 
in this art. 

[0092] Examples of pharmaceutically acceptable base 
addition salts include organic bases Which are nontoxic and 
of such strength as to form usable salts. These organic bases 
form a class Whose limits are readily understood by those 
skilled in the art, and for the purposes of illustration, they 
include mono-, di, and trialkylamines such as methylamine, 
dimethylamine, and triethylamine; mono-, di-, or trihy 
droxyalkylamines such as mono-, di-, or triethanolamine, 
amino acids such as arginine and lysine; guanidine; N-me 
thyl-glucosamine; N-methylglucamine; L-glutamine; N-me 
thylpiperaZine; morpholine; ethylenediamine; N-ben 
Zylphenethylamine; tris(hydroxymethyl) aminomethane; 
and the like. (See, for example, “Pharmaceutical Salts,” J. 
Pharm. Sci., 66(1):1-19 (1977).) Salts of inorganic bases 
include sodium, potassium, calcium or the like. 

[0093] The acid addition salts of said basic compounds are 
prepared either by dissolving the free base of compound I to 
XIII in aqueous or aqueous alcohol solution of other suitable 
solvents containing appropriate acid and isolating the salt by 
evaporating the solution, or by reacting the free base of 
compound I to XIII, having an acid group thereon With a 
base such that the reactions are in an organic solvent, in 
Which case, the salt separates directly or can be obtained by 
concentration of the solution. Salts can also be prepared by 
adding base to an aqueous alcohol solution of another salt. 

[0094] Generally, the compounds of formulas (I) to (XIII) 
can be prepared by the processes identi?ed as 1-9 herein 
beloW: 

[0095] Process 1 (Scheme 1): 
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Scheme 1 

R1 R1 

f\ \ 
R2—| (5) R2 | 

/ NH2 

0 

(3) 

lNBS 

5 

Br 

(4b) 

lHVR3R4/base 

VR3R4 
R1 
\\ 

.1 )1 R \ / / (H) 
5 

Br 

(5) 

[0096] In this process (Scheme 1), the substituted thioben 
Zarnide (2) is prepared according to the literature procedure 
(Tetrahedron, 41, (22), 5061, 1985, M. Cava and M. 
Levinson) by re?uxing benZarnide (1) With LaWesson’s 
reagent in dry benZene or toluene (M. Levinson). A conden 
sation reaction betWeen the thiobenZarnide and ot-haloac 
etophenone derivatives in solvent such as loW alcohol, THF, 
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/ NH2 

CH3 

(4a) 

(6) 

CH3CN, etc., gives 2,4-diarylthiaZole compounds (3) 
(Organic Synthesis, Coll. III, 332). The NBS brornination of 
the compound (3) affords the brornornethyl products (4a) 
and/or (4b) , Which are converted to compounds (5) and (6) 
respectively by reacting With appropriate nucleophile as 
shoWn in Scheme 1. Compound (5) can also be de-brorni 
nated by catalytic hydrogenation to give cornpound 
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[0097] Process 2 (Scheme 2): 

Scheme 2 

](s) BrzlAlcb 
R1R2Ar NH; O 

Y co2R 
BrCHZ S + 

(2) <7) 

RIRZArY NH; 
0 

(1) 

1 2 co2R 

R R ArYN S / 

(8) 

1 2 (302R 

R R ArYN S / 

(8) 

1) LAH 1) LAH 
2) CBr4, Ph3P 2) MsCl 

1 2 

RIRZArWéN R R ArW¢N s./> < > \B 52> < > \OM 
1 

(4a) (9) 

(6) 

[0098] An alternative synthetic pathway is illustrated in 
Scheme 2, Which involves the bromination of ethyl 4-acetyl 
benZoate With bromine in ether in the presence of catalytic 
amount of aluminum chloride. The ot-bromoacetophenone 
compound (7) is then condensed With appropriate thioben 
Zamide (2) as described before to form the diarylthiaZole 
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derivatives Subsequent reduction of the ester With LAH 
folloWed by bromination With carbontetrabromide and triph 
enylphosphine yields the bromide (4a) Which upon nucleo 

philtc subst[]iutLion produces the target product Compound (6) can also be prepared through the mesylated 

intermediate (9), Which is prepared by the reduction of 
compound (8) With LAH folloWed by mesylation With 
methanesulfonyl chloride. 

[0099] A compound represented by the general. formula 
(II) Wherein p=2-3 can be prepared by the process as shoWn 
in Scheme 3 and Scheme 4: 

[0100] Process 3 (Scheme 3): 

Scheme 3 

O 

Br2 
—> 

E120 

Cl 

0 

Br 

Compd (2) 
EtOH, A 

Cl 

(10) 
R1 
\ \ 
6 N Cl 

/ NaI 
—> 

Acetone, A 

N I 

/ HVR3R4/base 
s 

(12) 
R1 
\\ 
0 N VR3R4 

(13) 

[0101] Compound (11) is obtained by condensation and 
cycliZation thiobenZamide (2) and (X-bromoaceophenone 
(10) Which is made by the brominiation reaction as 
described before. By re?uxing compound (11) in acetone 
With eXcess amount of NaI produces the iodoanalog (12) 
Which on reaction With nucleophile produces product (13). 

[0102] Process 4 (Scheme 4) 

[0103] In order to prepare a compound represented by the 
general formula (II) Wherein p=3, a palladium-catalyZed 
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C—C coupling react.iori between the 4 - (p-brorrno 
pheryl)thiaZole derivatives (14) and an acetylenic reactant is -continued 
employed. Catalytic hydrogenation of the coupling product R1 NH2°HC1 
(15) gives the eXtended three carbon side chain cornpounds (\\ 

- - \ N (16) in very good yield (Scheme 4). R2/\ / / / NaOH 

Scheme 4 
(17) 

R1 

f\ \ 
R2_| 1 NH; 

/ NHZ + R(\\ 
\ N 

5 R2/\ / / / (CF3CO)2O 
(2) S 

(18) 
Br R1 NHCOCF3 

<\\ \ N 1) NaH/DMF 
O E OH / — t—> R2 \ / / / 2) R3X 

Br (19) 

R3 

R1\\ R1 NCOCF3 
6 N Br//\VR3R4 (\\\ KOH R2/\ / / / 2/\ N _> 

S / Pdclz, PPh3, CuI R \ / / / 
s 

(14) 
(20) 

R \\ 4 VR3R4 Ri 
R2/\ / /N i, NH 

/ Pd/C R1 \ 
S 6\ N R4I/base 

<15) 18/‘ / / 
R / 
\\ (CH2)3—VR3R4 

2/6 N <21) 
R \ / / / 1 NR3R4 

s R(\\ \ N 

(16) R2/\ / / / 

[0104] Process 5 (Scheme 5) (6) 

M [0105] Primary arnine sidechain compounds (18) can be 
prepared from the brorno cornpounds (4a) by the use of Br 

R1\\ rnethenarnine folloWed by cleavage of the resulting quater 
6 N 1 th _ nary amine salts With ethanolic HCl (Organic Synthesis, 

R2/\ / / % Coll. V, 212). The secondary arnine sidechain compounds 
5 / (21) (Scheme 5) are prepared by acetylation of compounds 

(18) With tri?uoro acetic anhydride to give the amide 
(4a) analogs (19) quantitatively. Treatment of the compound (19) 

With NaH in anhydrous DMF folloWed by alkylation With 
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alkyl halide affords compound (20) , Which can be converted 
to the secondary amine products (21) by cleavage of the 
tri?uoroacetyl group in a basic media. Compound (21) is 
transformed to target compounds (6) by treatment With base 
such as KZCO3 and appropriate alkyl halide. 

[0106] Process 6 (Scheme 6) 

Scheme 6 

O 

CH3 NBS 

R6 R7 
O 

HNR3R4 
Br 

R6 R7 

(22) 
O 

1) HQ 
—> 

2) B12 
NR3R4 

R6 R7 

(23) 
O 

Compd(2) 
—> 

Base 

Br NR3R4 

R6 R7 HCl 

(24) 
R1 

(\\ \ N 3 4 
R2/\ / / NR R 

S / R7 (R7 = N02) 
H2, Pd/C 

R6 

(25) 
R1 

(\\ \ N 3 4 
R2/\ / / NR R 

/ AcZO 
—> 

S NH2 

R6 

(26) 
R1 
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[0107] The ot-bromoacetophenones With the desired 
dialkylamino alkyl groups (23) are synthesiZed and coupled 
With substituted thiobenZamides (2) to give target com 
pounds (Scheme 6). 4‘-Methyl acetophenone or derivatives 
thereof are treated With NBS in CCl4 under re?uxing con 
dition to give the corresponding benZylbromides (22) Which 
are subsequently treated With the requisite dialkylamines at 
room temperature to give the dialkylamino alkyl derivatives 
(23). These compounds are puri?ed via ?ash chromatogra 
phy, converted to the corresponding HCl salt, and bromi 
nated With Br2 to give ot-bromoacetophenones (24). Com 
pounds (24) are reacted With substituted thiobenZamides (2) 
under re?uxing EtOH or similar solvent to give the target 
compounds (25) as a mixture of HCl and HBr salts. These 
are converted to the free base and puri?ed via ?ash chro 
matography as needed. Compounds Wherein R7 is not hydro 
gen are further derivatiZed to additional targets. For 
example, compound (25) (R7=NH2) Which is eventually 
treated With Ac2O to give the N-acetylamino compound (27) 
(R7NHCOCH3). 
[0108] Process 7 (Scheme 7) 

Scheme7 
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5 / OH 
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[0109] Following the procedure described in process 1, the 
desired thiobenZamide (2) is reacted With 3,methoxy-ot 
bromoacetophenone in re?uxing EtOH to give the thiaZole 
(28). This compound is demethylated With BBr3 under 
standard condition to give the corresponding phenol (29). 
This is treated With a mixture of paraforinaldehyde and 
requisite dialkylamine under re?uxing EtCH to give target 
dialkylaminomethyl compounds (30). 

[0110] Process 8 (Scheme 8) 

[0111] A compound represented by the general formula 
(III) can be prepared by the process as shoWn in Scheme 8: 

Scheme8 
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-continued 

(35) 

@NYQA 3 4 R2/\ / / / VR R 

(36) 

[0112] On the basis of a knoWn procedure (Adv. Hetero 
cycl. Chem., 1982, 32, 285), p-methylbenZimidate hydro 
chloride (31) is prepared by bubbling hydrogen chloride gas 
through a cooled solution of p-tolunitrile in mixed solvents 
(1:1=chloroform and methanol) Treatment of benZimidate 
(31) With ammonia/methanol solution gives amidine hydro 
chloride (32) With amfmonia/methanol solution gives ami 
dine hydrochloride (32) quantitatively. The amidine (32) is 
then reacted With one equivalent of perchloromethylmer 
captan in the presence of triethylamine at Zero degree to give 
a cycliZed product, S-chloro-1,2,4-thiadiaZole (33) as yelloW 
solid. Coupling of S-chloro-1,2,4-thiadiaZole With substi 
tuted aryl. Grigriard Reagents in dry THF provides the 
desired diaryl 1,2,4-thiadiaZoles (34) (J. Am. Chem. Soc., 
1985, 107, 2033 and Organometallics, 1993, 12, 3468). 
Subsequent bromination folloWed by nucleophilic substitu 
tion as described in Preparation Process 1, affords the ?nal 
product (36). 
[0113] Process 9 (Scheme 9) 
[0114] A compound represented by the general formula 
(IV) and (V) can be prepared by the folloWing process: 
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-continued 
R1 
\ \ R2—:r 
/ X NBS I c 

N\ N 

(38a) X = 0 
(38b) X = 5 

R1 
\ \ 

R2 :f 
/ I X Br HNR3R4 

N\ N/ 
(39a) X = 0 
(3%) X = 5 

R1 

R2 \ 

I / X VR3R4 

a N/>—< >m 
(40a) X = 0 
(40b) X = s 

[0115] The N,N‘-diacylhydraZine compound (J. Chem 
.Soc. (C), 1970, 1397) (37) is prepared by acylation of the 
substituted benZhydraZide at Zero degree With p-methylben 
Zoyl chloride. The N,N‘-diacylhydraZine compound (37) is 
heated either With thionyl chloride to produce the cycliZed 
product, 1,3,4-oXadiaZole (38a) or With LaWesson’s 
Reagent* to exchange the oXygen to give sulfur and then 
cycliZe to 1,3,4-thiadiaZoles (38b) . The cycliZed products 
(38a & 38b) are treated With N-bromosuccinimide to give 
bromomethyl compounds (39a & 39b) Which are reacted 
With appropriate nucleophiles to afford desired products 
(40a) and (40b) respectively. 
*LaWesson’s Reagent is (2,4-bis(4—methoXyphenyl)—1,3—dithia—2,4—disul?de 
and the use of the reagent in various processes is described by M. D. Cara and 
M. I. Levinson in Tetrahedron, Vol. 41: pages 5061 et seq. (1985). 

[0116] One of ordinary skill in the art Will recogniZe 
variations in the sequence and variations in the appropriate 
reaction conditions from the analogous reactions shoWn or 
otherWise knoWn Which may be appropriately used in the 
processes above to make the compounds of Formulae I to 
XIII herein. 

EXAMPLE 1 

[0118] (Process 1, Scheme 1) 
[0119] 4-FluorobenZamide (5.0g, 35.9 mmol) in benZene 
(100 ml) is added LaWessons reagent (7.27 g, 18.0 mmol) 
and the resulting solution is heated to re?uX for 1 hour. The 
solution is cooled to room temperature, concentrated and 
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Water (150 ml) added. The miXture is heated to re?uX for 3 
hours, and cooled to room temperature. The precipitate is 
?ltered and dried under vacuum to yield 4-?uorothiobenZa 
mide as a yelloW solid (4.1 g, 71%). 1H NMR (CDCl3) 67.09 
(t, 2H) , 7.90(dd, 2H). 
[0120] To a solution of the crude product of 4-?uo 
rothiobenZamide (2.0 g, 12.9 mmol) in EtOH (30ml) is 
added 2-bromo-4‘methylacetophenone (2.75 g, 12.9 mmol). 
The miXture is heated to re?uX for 24 hours. The course of 
the reaction is folloWed by thin layer chromatography. Upon 
completion of the reaction the solution is cooled to room 
temperature and the White precipitate ?ltered and dried 
under vacuum to yield 2-(4‘-?uorophenyl)-4-(p-tolyl) thia 
Zole (1.54 g, 54%) 1H NMR (DMSOdG): 62.35 (s, 1H) , 7.28 
(d, 2H) , 7.38 (t, 2H), 7.94 (d, 2H), 8.08 (dd, 2H), 8.11 (s, 
1H). 
[0121] To a solution of 2-(4‘-?uorophenyl)-4-(p-tolyl) 
thiaZole (1.49 g, 5.5 mmol) in CCl4 (50 ml) is added NBS 
(1.09 g, 6.1 mmol) and benZoyl peroXide (50 mg) and the 
reaction miXture is heated to re?uX. An additional 50 mg of 
benZoyl peroXide is added every hour for 4 hours. The 
miXture is re?uXed for 24 hours and then ?ltered through 
celite. The mother liquor is concentrated to yield a yelloW oil 
Which is triturated With pentane and ?ltered to yield 2-(4‘ 
?uorophenyl)-4-[p-(bromomethyl)phenyl)]thiaZole (1.45 g, 
75%) 1H NMR (DMSOdG): 64.77 (s, 2H), 7.39 (t, 2H), 7.58 
(d, 2H), 8.08 (m, 2H), 8.22 (s, 1H). 
[0122] To a solution of 2-(4‘-?uorophenyl)-4-(p-bromom 
ethylphenyl)-thiaZole (1.00 g, 2.87 mmol) in EtOH (20 ml) 
is added dropWise N-methyl allylamine (0.45 g, 6.00 mmol) 
in EtOH (10 ml) . The solution is stirred at room temperature 
for 12 hours and the solvent is removed under reduced 
pressure to yield a green oil. The oil is taken up in CHZCl2 
(30 ml) and Washed With 1N NaOH (30 ml) and brine (30 
ml). The organic layer is dried over anhydrous K2CO3 and 
concentrated. The residue is chromatographed on a silica gel 
column eluting With MeOHzCHCl3 (5:95) to yield a yelloW 
oil. The resulting oil is dissolved in MeOH (5 ml) to Which 
is added eXcess HCl/MeOH solution (10% W/W, 1 ml) and 
stirred for 1 hour. The solvent is removed under reduced 
pressure, and the residue recrystalliZed from isopropanol to 
yield the title compound as HCl salt as a broWn solid (0.43 
g, 40%). 1H NMR (DMSOd6) 62.60 (d, 3H), 3.70 (m, 2H), 
4.35 (m, 2H), 5.51 (s, 1H), 5.59 (d, 1H), 6.08 (m, 1H), 7.40 
(t, 2H), 7.72 (d, 2H), 8.12 (m, 4H) , 8.30 (s, 1H). 

EXAMPLE 1a 

[0124] Replacing 4-?uorobenZamide With 4-chlorobenZa 
mide in the above eXperiment the compound 2-(4‘-chlo 
rophenyl)-4-(p-bromomethyl)phenyl]thiaZole is obtained. 
2-Dimethylaminoethanethiol hydrochloride (0.7 g, 5.0 
mmol) is added to a slurry of NaH (60%, 0.44 g, 11 mmol) 
in THF (20 ml) and the suspension stirred for 1 h. A solution 
of the above bromomethyl compound (1.82 g, 5 .0 mmol) in 
THF (20 ml) is added With stirring and the reaction miXture 
stirred for 4 h. THF is distilled, the residue is poured into 
Water and the miXture is eXtracted With EtOAc. The EtOAc 
eXtract is Washed With brine, dried, stripped and the residue 
chromatographed (SiO2, 100 g, CHCl3—CHCl3/MeOH 5%) 
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to give the title compound as a soft solid (0.75 g), mp. 
51-52° c. 1H NMR (CDC13) 2.20 (s, 6 H), 2.40-2.60 (m, 4 
H), 3.80 (s, 2 H) , 7.35-7.50 (m, 5 H) , 7.85-8.00 (m, 4 H). 

EXAMPLE 1b 

[0126] To a suspension of 2- (4‘-chlorophenyl) -4-(p 
bromomethyl)-phenyl]-thiaZole (1.0 g, 2.74 mmol) and 
anhydrous KZCO3 (0.83 g, 6 mmol) in DMF (15 ml) is added 
a solution of N-methyl piperaZine (0.3 ml, 2.74 mmol) in 
DMF (1 ml) With stirring. The reaction mixture is stirred for 
18 h at rt. It is poured into Water (100 ml) and the organic 
material is extracted With EtOAc. The EtOAc layer is 
Washed With brine, dried, stripped, and the residue chro 
matographed (SiC2, 30 g, CHCl3/CHCl3/MeOH 5%) to give 
the title compound (0.43 g), mp. 110-111° C. 1H NMR 
(CDCl3): 2.25 (s, 6 H), 2.35-2.60 (br s, 8 H), 3.55 (s, 2 H), 
7.35-7.50 (m, 5 H), 7.90-8.05 (m, 4 

[0127] Additional examples are shoWn in Table I. 

EXAMPLE 2 

[0128] 2- (4‘-methoxyphenyl)-4-[4“(N-allyl-N-methy 
lamino-methyl)phenyl]thiaZole (VI: R1=H, R2=4-MeO, 
R3=Me R4=allyl) 

[0129] (Process 2, Scheme 2) 

[0130] To a solution of ethyl 4-acetylbenZoate (5.12 g, 
26.6 mmol) in ether (50 ml) containing aluminium chloride 
(0.025 g, 0.19 mmol) is added bromine (1.31 ml, 26.6 mmol) 
and the reaction mixture is stirred for 2 h. The reaction 
mixture is poured into saturated NaHCO3 solution and 
stirred for 30 min. and the layers are separated. The organic 
layer is Washed With NaHCO3, H2O, dried over MgSO4, 
concentrated to half of its volume and refrigerated overnight. 
The resulting solid is ?ltered to yield ethyl 4-(2‘-bro 
moacetyl) benZoate (5.89 g, 81.6 %) as White crystals. 1H 
NMR (CDCl3): 61.42 (t, 3H), 4.42 (q, 2H), 4.48 (s, 3H), 
88.04 (d, 2H), 8.16 (d, 2H). 

[0131] To a solution of 4-methoxythiobenZamide (1.50 g. 
8.97 mmol) in ethanol (50 ml) is added ethyl 4- (2-bro 
moacetyl)-benZoate (2.43 g, 8.97 mmol) and the reaction 
mixture is heated to re?ux for 4 hours. The reaction mixture 
is cooled to room temperature and the precipitate is ?ltered 
to yield ethyl p-[2-(4‘-methoxy)phenyl-thiaZol-4yl]benZoate 
(2.15 g, 70.1 %) as a light yelloW solid. 1H NMR (CDCl3): 
61.42 (t, 3H), 3.87 (s, 3H), 4.40 (q, 3H), 6.98 (d, 2H) , 7.53 
(s, 1H) , 7.96-8.14 (m, 6H). 

[0132] To a slurry of LAH (167 mg, 4.41 mmol) in dry 
THF (10 ml) is added dropWise a solution of ethyl p-[2-(4‘ 
methoxyphenyl)-thiaZol-4-yl]benZoate (500 mg, 1.47 
mmol) in dry THF (10 ml) and the reaction mixture is stirred 
at room temperature for 18 hours. A solution of saturated 
(NH4)2SO4 (20 ml) is added to the reaction mixture and 
stirred for 30 min. The precipitate is ?ltered, and the aqueous 
layer is Washed thoroughly With ethyl acetate. The combined 
organic layer is Washed With H20 and brine, dried over 
MgSO4 and concentrated in vacuo to yield 2- (4‘-methox 
yphenyl)-4-(4“-hydroxymethylphenyl)-thiaZole (360 mg, 
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82.2 %) as a White solid. 1H NMR (CDCl3) 63.89 (s, 3H), 
4.76 (s, 2H), 6.98 (d, 2H), 7.42 (s, 1H), 7.46 (d, 2H) , 
7.97-8.02 (m, 4H) 
[0133] To a solution of 2-(4‘-methoxyphenyl)-4-(4“-hy 
droxymethylphenyl)-thiaZole (355 mg, 1.13 mmol) in dry 
THF (10 ml) at 0° C. is added triphenylphosphine (446 mg, 
1.70 mmol) and carbon tetrabromide (564 mg, 1.70 mmol). 
The reaction mixture is stirred for 17.5 h at 0° C. The 
precipitate is ?ltered and the ?ltercake is Washed With THF. 
The ?ltrate is concentrated in vacuum and puri?ed by 
column chromatography eluting With 10% ethyl acetate/ 
hexane to yield 2-(4‘-methoxyphenyl)-4-(4“-bromometh 
ylphenyl)-thiaZole (285 mg, 70 %) as a White solid. 1H NMR 
(CDCl3): 63.88 (s, 3H), 4.56 (s, 2H), 6.98 (d, 2H), 7.43 (s, 
1H) , 7.46 (d, 2H) 7.95-8.01 (m, 4H). 

[0134] The above bromomethyl compound is aminated 
folloWing the procedure as described in Example 1 giving 
the title compound2-(4‘-methoxyphenyl)-4-[4“-(N-allyl-N 
methylaminomethyl)phenyl]-thiaZole in 95% yield. 1H 
NMR (CDCl3) 62.51 (s,3H), 3.56-3.90 (m, 2H), 3.85 (s, 3H) 
, 4.19-4.46 (m, 2H), 5.51-5.60 (m, 2H), 5.98-6.29 (m, 1H), 
7.11 (d, 2H), 7.70 (d, 2H), 7.98 (d, 2H), 8.12 (d, 2H), 8.20 
(s, 1H), 11.12 (br s, 1H). 

EXAMPLE 2a 

[0135] (Process 2, Scheme 2) 

[0137] 2-(4-Pyridyl)-4-[(4“-hydroxymethyl)phenyl]thiaZ 
ole is prepared by folloWing the above procedure in 
Example 2. 

[0138] A solution of methanesulfonylchloride (0.75 mL, 
9.11 mmol) in THF (5 mL) is added With stirring to an 
ice-cold at solution of the above alcohol (0.83 g, 3.09 mmol) 
in THF (70 mL) containing Et3N (0.92 mL, 9.11 mmol). 
After the addition is over the reaction mixture is alloWed to 
Warm up to room temperature and eventually re?uxed for 2 
h to complete the reaction. The reaction mixture is cooled 
and ?ltered. The residue is Washed With CHCl3 and dried to 
give the desired compound as a yelloW solid (0.45 g). 1H 
NMR (DMSOdG): 62.35 (s, 3 H), 4.84 (s, 2 H), 7.59 (d, 2 H), 
8.13 (d, 2 H), 8.43(d, 2 H), 8.95 (d, 2 

[0139] A solution of the above mesylate (0.45 g, 1.3 
mmol) and N-methyl-N-propyl amine (0.33 mL, 3.25 mmol) 
in THF (50 mL) is heated at 55° C. for 18 h. The reaction 
mixture is stripped and ?ash chromatographed (SiO2, 
CHCl3/MeOH 5%) to give 0.238 g of title compound. 1H 
NMR (CHCl3): 60.86 (t, 3 H), 1.38-1.60 (m, 2 H), 2.13 (s, 
3 H), 2.30 (t, 2 H), 3.49 (s, 2 H), 7.40 (d, 2 H), 7.95-8.04 (dd, 
4 H), 8.32 (s, 1 H), 8.75 (d, 2 It Was converted to 
dihydrochloride salt, mp. 192-195° C. 

[0140] Additional examples are shoWn in Table I. 

EXAMPLE 3 
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[0143] To a solution of 4‘-(2-chloroethyl)acetophenone 
(5.00 g, 27.37 mmol) and aluminum chloride (0.30 g, 2.73 
mmol) in anhydrous diethyl ether(75 ml) is added bromine 
(4.37 g, 27.37 mmol) dropWise. After 18 hours the solution 
is concentrated and the residue is taken up in CHCl3 (75 ml) 
and Washed With Water (75 ml). The organic layer is dried 
over MgSO4 and concentrated to yield 7.91 g crude bromo 
product as a dark oil Which is used as is Without further 
puri?cation. 
[0144] A mixture of ot-bromo-4‘-(2-chloroethyl)acetophe 
none, (1.56 g, 5.98 mmol) and 4-methoxythiobenZamide 
(1.00 g, 5.98 mmol) is heated to re?ux in EtOH (25 ml) for 
2 hours. The mixture is then cooled to 50 C. and the 
precipitate ?ltered and dried to yield 2-(4(~)-methoxyphe 
nyl)-4-[40-(2-chloroethyl)phenyl]thiaZole (0.90 g, 46%). 
[0145] Asolution of 2-(4‘-methoxyphenyl)-4-[4()-(2-chlo 
roethyl)phenyl]-thiaZole (0.30 g, 0.71 mmol) and excess (2 
ml) dimethyl amine/EtOH solution (19% W/W) in THF (10 
ml) is placed into a sealed reaction vessel and heated to 80° 
C. for 20 hours. The solution is then concentrated and the 
residue taken up in CHCl3 (20 ml) and Washed With satu 
rated NaHCO3 (20 ml). The organic layer is dried over 
MgSO4 and concentrated to yield an oil Which is puri?ed on 
a silica gel column eluting With 10% MeOH/CHCl3 to yield 
the title compound as an off White solid (90 mg, 37%). 1H 
NMR (CDCl3) 62.33 (s, 6H), 2.60 (m, 2H), 2.80 (m, 2H), 
3.86 (s,3H), 6.97 (d, 2H), 7.27 (d, 2H), 7.35 (s, 1H), 7.89 (d, 
2H), 7.97 (d, 2H). 
[0146] Additional examples are shoWn in Table I. 

EXAMPLE 4 

[0147] (Process 4, Scheme 4) 

[0149] To a solution of p-?uorothiobenZamide (0.39 g, 2.5 
mmol) in 20 mL of abs. EtCH is added 2,4-dibromoac 
etophenone (0.7 g, 2.5 mmol) all at once. The reaction 
mixture is stirred at room temperature for 3 hours and then 
chilled in ice bath. The precipitate is collected by ?ltration, 
Washed With cold EtCH (5 ml><2) and dried in vacuum to 
give 2-(4 -?uorophenyl)-4-(4 -bromophenyl)thiaZole as a 
White ?uffy crystaline solid (1.55 g, 93%)9. mp.158-9° C. 
1H NMR (CDCl3) 67.16 (t, 2H), 7.47 (s, 1H), 7.58 (d, 2H), 
7.87 ()d, 2H) , 8.02 (m, 2H). 

[0150] In a 100 ml ?ask is placed triphenylphosphine (80 
mg, 10 %), PdCl2 (40 mg, 5%) and 2-(4-?uorophenyl)-4 
(4‘-bromophenyl)thiaZole (0.98 g, 2.9 mmol) in 20 mL of 
diethylamine. After stirring for 15 min under N2 atmosphere, 
CuI (30 mg, 5%) and 1-dimethylamino-2-propyne (0.27 g, 
3.18 mmol) in 20 ml of acetonitrile are added to the mixture. 
After 18 h of heating, the solvent is evaporated under 
reduced pressure and the residue is ?ltered through silica gel 
pad (50 g) using CHCl3 (400 mL) and 2% MeOH in 
CHCl3(400 mL). A large portion of unreacted 2-(4‘-?uo 
rophenyl)-4-(4‘-bromophenyl)thiaZole is recovered after 
removal of chloroform ?ltrate (0.55 g, 56%). The second 
part of the ?ltrate (2% MeCH in CHCl3) is concentrated and 
the residual solid is then puri?ed over silca gel column 
eluting With 2% MeOH in CHCl3. 2-(4‘-?uorophenyl)-4-[4‘ 
(3-dimethylamino-2-propyn-1-yl)phenyl]thiaZole is 
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obtained after concentration and trituration With hexane 
(0.25 g, 27% yield), mp. 98-9° C. 1H NMR (CDCl3) 62.39 
(s, 6H) , 3.50 (s, 2H) , 7.16 (t, 2H), 7.48 (s, 1H), 7.51 (d, 2H), 
7.93 (d, 2H), 8.03 (m, 2H). 
[0151] A Warm solution of 2-(4‘-?uorophenyl)-4-[4‘-(1 
dimethylamino-2-propyn-3-yl)phenyl]thiaZole (0.2 g, 0.6 
mmol) in abs. EtOH (20 mL) containing a catalytic amount 
of palladium on activated carbon (5%, 20 mg) is shaked 
under hydrogen atomsphere (30 psi) for 2 h. After removal 
of the catalyst by ?ltration, the ?ltrate is concentrated to give 
2-(4‘-?uorophenyl)-4-[4‘-(3-N,N-dimethylaminopropyl) 
phenyl]thiaZole as desired product (0.18 g, 89%) 1H NMR 
(CDCl3): 61.65 (m, 2H), 2.24 (s, 6H), 2.32 (t, 2H) , 2.69 (t, 
2H), 7.14 (t, 2H), 7.27 (d, 2H), 7.40 (s, 1H) , 7.89 (d, 2H), 
8.02 (m, 2H). 
[0152] Additional examples are shoWn in Table I. 

EXAMPLE 5 

[0153] (Process 5, Scheme 5) 

[0155] To a boiling solution of methenamine (1.1 g, 7.85 
mmol) in CCl4 (80 mL) is added dropWise a solution of 
2-(4‘-chlorophenyl)-4-[4‘-bromomethyl)phenyl]thiaZole 
(Scheme 1; 2.6 g, 7.13 mmol) in CHCl3 (40 mL). The 
reaction mixture is re?uxed for 3 h under N2 and cooled. The 
White precipitate is ?ltered and the residue Wasted With a 
small volume of CHCl3 and air dried to give the quaternary 
salt (2.7 g). Conc. HCl (4 mL) is added dropWise With 
stirring to a suspension of the above salt (2.7 g) in EtOH (30 
mL) and the reaction mixture is heated to re?ux for 3 h. It 
is cooled, ?ltered and the residue is Washed With a small 
volume of EtOH and dried to give the desired amine 
hydrochloride (1.97 g). mp.>320° C. 1H NMR (DMSO-dG): 
64.05 (s, 2 H), 7.43-7.63 (m, 4 H), 7.95-8.13 (m, 5 

[0156] To an aqueous suspension of the above salt is added 
an aqueous solution of NaOH (6 N) to pH 12, and the free 
base is extracted With CH2Cl2. The extract is dried and 
evaporated to give the corresponding amine, 2-(4‘-chlo 
rophenyl) -4-[4‘-(aminomethyl) phenyl]thiaZole (1.4 g) 1H 
NMR (DMSO-d6): 63.75 (s, 2 H), 7.43 (d, 2 H), 7.60 (d, 2 
H), 7.98 (d, 2 H), 8.06 (d, 2 H), 8.16 (s, 1 H) 

[0157] A solution of tri?uoroacetic anhydride (0.85 mL, 6 
mmol) in THF (5 mL) is added dropWise to a solution of the 
above amine (1.4 g, 4.7 mmol) in THF (15 mL) and the 
reaction mixture stirred for 18 h at room temperature. The 
THF is evaporated and the residue triturated With a small 
volume of ether. The solid is ?ltered, Washed With hexane, 
and dried to give 2- (4‘-chlorophenyl) -4-[4‘-tri?uoroacety 
lamino-methyl)phenyl]thiaZole (1.56 g).mp.174-175° C. 1H 
NMR (CDCl3): 64.58 (d, 2 H) , 6.58 (br s, 1 H) , 7.30-77.48 
(m, 4 H) , 7.51 (s, 1 H) , 7.91-8.05 (m, 4 H) 

[0158] A solution of the above compound (0.59 g, 1.48 
mmol) in DMF (5 mL) is added to a slurry of NaH (60%, 70 
mg, 1.77 mmol) in DMF (2 mL) under nitrogen. The 
reaction mixture is stirred at room temperature until the gas 
evolution ceased (71 h). n-Iodopentane (0.5 g, 2.5 mmol) is 
added, and the reaction mixture is heated at 100° C. (oil 
bath) for 3 h. The reaction mixture is cooled, poured into 
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Water (50 mL) and the organic material is extracted With 
EtOAc. The EtOAc layer is Washed With brine, dried and 
stripped to yield a solid Which is chromatographed (SiO20 
5% MeOH/CH2Cl2) to give the desired compound (0.5 g). 
1H NMR (CDCl3) 60.88 (t, 3H), 1.10-1.41 (m, 4H), 1.45 
1.80 (m, 2H), 3.34 (t, 2H), 4.68 (d, 2H), 7.33 (d, 2H), 
7.40-7.60 (m, 3H), 7.92-8.22 (m, 4H). 

[0159] A solution of the above tri?uoroacetylamide (1.05 
g, 2.25 mmol) and aqueous KOH (25%, 6 mL, 2.68 mmol) 
in acetone (30 mL) is heated under re?ux for 18 h. Acetone 
is distilled, and the residue is partitioned betWeen Water (15 
mL) and EtOAc (25 mL). The organic layer is separated and 
the aqueous layer is extracted With EtOAc (3><20 mL). The 
combined organic extract is Washed With brine, dried, and 
chromatographed (SiO2, 0-5% MeCH/CH2Cl2) to give the 
title compound (0.8 g), mp. 70-72° C. 1H NMR (CDCl3): 
0.88 (t, 3 H), 1.12-1.45 (m, 4 H), 1.45-1.80 (m, 2 H), 2.64 
(t, 2 H), 3.55(br s, 1 H), 3.85 (s, 2 H), 7.32-7.52 (m, 5 H), 
7.83-8.13 (m, 4 

EXAMPLE 5a 

[0160] 2- (4‘-Chlorophenyl-4- [[4‘-(N-cyclopropyl, N-me 
thyl)-aminomethyy]phenyl]thiaZole (VI: R1=H, R2=4-Cl, 
R3=c-propyl, R4=Me) 

[0161] Iodomethane (0.1 mL, 2.1 mmol) is added to a 
stirred mixture of 2-(4‘-chlorophenyl-4-[[4‘-(N-cyclopropy 
l)aminomethyl]phenyl]thiaZole (prepared as in Example 5) 
(0.2 g, 0.6 mmol) and anhydrous K2CO3 (0.2 g, 1.4 mmol) 
in THF (15 mL). It is stirred for 16 h and ?ltered. The residue 
is Washed With CH2Cl2, the Washings and the ?ltrate are 
evaporated, and the residual oil is chromatographed (SiO2, 
0-2% MeOH/CH2Cl2) to give 50 mg of the title compound. 

[0162] Additional examples are shoWn in Table I, herein 
beloW. 

EXAMPLE 6 

[0163] (Process 6, Scheme 6) 

[0165] To a mixture of 4-methylacetophenone (30 g, 0.22 
mol) and NBS (39.9 g, 0.22 mol) in CCl4 (200 mL) is added 
0.2 g of benZoylperoxide and the reaction mixture is heated 
unaer re?ux for 6 h. Additional benZoylperoxide (0.2 g) is 
added and the mixture re?uxed for 16 h. It is cooled and 
?ltered. The ?ltrate is stripped to yield an oil (47.9 g). 1H 
NMR indicates 75% of the desired bromide Which is used as 
is for the next step. 

[0166] Dimethylamine (19% in ETOH, 21.2 g, 0.47 mol) 
is added dropWise to a solution of the above bromide (47.8 
g, 0.22 mol) in CH2Cl2(100 mL) at 0° C. With stirring. After 
the addition is over the ice bath is removed, and the solution 
is stirred for 16 h at room temperature. The solvent is 
evaporated and the residue is taken up in CHCl3 The 
chloroform solution is Washed successively With saturated 
NaHCO3, brine, dried and stripped. The residue is chro 
matographed (SiO2, 2-10% MeCH/CH2Cl2) to give 15 g of 
4‘-(N,N-dimethylamino)methylacetphone. The amine is 
converted to the corresponding HCl salt. 
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[0167] Bromine (1.36 mL; 26.5 mmol) is added dropWise 
to a solution of the above HCl salt (5.6 g, 26.5 mmol) in 
CHCl3 (60 mL) at 0° C. With stirring. The reaction mixture 
is stirred at room temperature for 2 h and the solvent 
evaporated yielding a broWn solid (9 g). 1H NMR (CDCl3): 
62.81 (s, 6 H), 4.26 (s, 2 H), 4.44 (s, 2 H) , 7.89 (d, 2 H) , 
8.07 (d, 2 H). 

[0168] A mixture of the above phenacyl bromide (1.54 g, 
4.57 mmol) and 4-cyanothiobenZamide (0.74 g, 4.57 mmol) 
in EtOH (15 ml) is heated under re?ux for 2 h. It is cooled 
and ?ltered to give a yelloW solid (1.17 g). The solid is 
partitioned betWeen CHCl3 and saturated NaHCO3 solution. 
The organic layer is separated, Washed With brine, dried and 
evaporated to give 0.77 g of a solid. It is puri?ed via column 
chromatography (SiO2, 0-2% MeOH/CH2Cl2) to give 0.46 g 
of the title compound, mp. 121-122° C. 1H NMR (CDCl3): 
62.37 (s, 6 H) , 3.47 (s, 2 H), 7.42 (d, 2 H) , 7.57 (s, 1 H), 
7.77 (d, 2H), 7.92 (d, 2 H), 8.13 (d, 2 

EXAMPLE 6a 

[0170] Replacing 4‘-methylacetophenone With 4‘-methyl 
3‘-nitroacetophenone and folloWing the above procedure the 
compound 4‘-(N,N-dimethylamino)methyl-3‘-nitroac 
etophenone is obtained. This is converted to the HCl salt and 
brominated to give ot-bromo-4‘-methyl-3‘-nitroacetophe 
none. 

[0171] A mixture of ot-bromo-4‘-(N,N-dimethylaminom 
ethyl)-3‘-nitroacetophenone (2.38 g, 6.23 mmol) and 4-?uo 
rothiobenZamide (0.97 g, 6.23 mmol) in ETOH (150 mL) is 
heated under re?ux for 6 h. EtOH is stripped and the residue 
is taken up in EtOAc. The EtOAc solution is Washed 
successively With saturated NaZCO3 and brine, dried, and 
stripped. The residue is triturated With isopropyl alcoahol 
and ?ltered to give 1.37 g of the title compound, mp. 112° 
C. 1H N (CDCl3): 62.25 (s, 6 H), 3.75 (s, 2 H), 7.17 (t, 2 H), 
7.57 (s, 1 H), 7.69 (d, 1H), 7.98- 8.18 (m, 3 H), 8.45 (d, 1 

EXAMPLE 6b 

[0173] A solution of the above nitro compound (Example 
6a, 0.65 g) in EtOH (80 mL) and HCl (0.2 mL) is reduced 
under catalytic condition (5% Pd/C, 250 mg). After the 
reduction is complete (18 h) the catalyst is ?ltered and the 
?ltrate is evaporated to dryness. The residue is partitioned 
betWeen CH2Cl2 and saturated Na2CO3. The organic layer is 
Washed With Water, dried and stripped to give 0.47 g of the 
title compound, mp. 108-109° C., 1H NMR (CDCl3) 62.21 
(s, 6 H), 3.45 (s, 2 H), 7.05 (t, 2 H), 7.14 (s, 1 H), 7.18-7.23 
(d, 1 H), 7.31 (d, 1 H), 7.40 (s, 1 H), 7.97-8.08 (dd, 2 

EXAMPLE 6c 
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[0175] Acetic anhydride (0.4 mL) is added to a solution of 
the above amine (Example 6b,0.47 g) in anhydrous THF (10 
mL) and the solution is stirred at room temperature for 18 h. 
THF is evaporated and the residue is taken up in CHCl3. The 
CHCl3 solution is Washed thoroughly With Water, dried and 
stripped to yield a soft solid. It is triturated With ether and 
?ltered to give 0.21 g of the title compound as a White solid, 
mp. 128.5° C. 1H NMR (CDCl3) 62.15 (s, 3 H), 2.30(s, 6 H), 
3.50 (s, 2 H), 7.10-7.20 (m, 3 H), 7.50 (s, 1 H), 7.65-7.75 (d, 
1 H), 8.00-8.10 (dd, 2 H), 8.80 (s, 1 H), 10.75 (br s, 1 

[0176] Additional examples are shoWn in Table I, herein 
beloW. 

EXAMPLE 7 

[0177] (Process 7, Scheme 7) 

[0179] A mixture of 3-nitrobenZenethioamide (2.73 g, 15 
mmol) and 3-methoxy-ot-(bromoacetophenone (3.43 g, 15 
mmol) in EtOH (30 mL) is heated under re?ux for 18 h. It 
is cooled and ?ltered to give 4 g of 2-(3‘-nitrophenyl)-4[(3‘ 
methoxy)phenyl]thiaZole as a yelloW solid, mp. 122-123° C. 
1H NMR (CDC13): 63.94 (s, 3 H), 6.90-7.01 (dd, 1 H), 
7.32-7.48 (t, 1 H), 7.50-7.75 (m, 4 H), 8.22-845 (dd,dd 2 H), 
8.90 (dd, 1 H). 

[0180] To an ice-cold solution of the above methylether 
(0.77 g, 2.46 mmol) in CH2Cl2 (10 mL) is added a solution 
of BBr3 in CH2Cl2 (1M, 4.9 mL). The solution is stirred at 
0° C. for 0.5 h and then at room temperature for 18 h. It is 
quenched With 12 mL of Water, and the mixture is stirred for 
0.5 h and ?ltered. The residue is Washed thoroughly With 
Water, folloWed by ether and dried to give 0.55 g of 
2-(3‘-nitrophenyl)-4[(3‘-hydroxy)phenyl]thiaZole. 

[0181] Amixture of the above hydroxy compound (0.55 g, 
1.93 mmol), p-formaldehyde (0.3 g), (Me)2NH/EtOH (19%, 
2.2 mL) in EtOH (7 mL) is re?uxed for 8 h. ETOH is 
evaporated, and the residue is poured into Water, and the 
solution is taken up in CH2Cl2. The organic layer is Washed 
With brine, dried, stripped, and the residue chromatographed 
(SiO2, MeOH/CHZCl2 2%) to yield 0.15 g of the title 
compound, mp. 157-160° C. 1H NMR (CDCl3): 62.32 (s, 6 
H), 3.67 (s, 2 H), 7.00-7.01 (dd, 1 H), 7.40-7.48 (m, 2 H), 
7.53 (s, 1 H), 7.65 (t, 1 H), 8.22-8.45 (dd,dd 2 H), 8.85 (m, 
1 

[0182] Additional examples are shoWn in Table I, herein 
beloW. 

EXAMPLE 8 

[0183] (Process 8, Scheme 8) 

[0185] To a solution of p-tolunitrile (10.1 g, 86.21 mmol) 
in 100 ml CHCl3:MeOH (1:1) cooled to 5° C. in an ice-Water 
bath is bubbled HCl for 1 hour to reach saturation. The 
solution is stirredat 10° C. for 43 hours, then concentrated 
under reduced pressure to yield p-methylbenZimidate hydro 
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chloride as pale yelloW crystals (15.98 g, 99%). 1H NMR 
(CDC13) 62.44 (s, 3H), 4.52 (s, 3H), 7.36 (d, 2H) , 8.29 (d, 
2H). 
[0186] To a solution of p-methylbenZimidate hydrochlo 
ride (8.00 g, 43.09 mmol) in MeOH (100 ml) is added 
NH3/MeOH solution (2.68M, 24.12 ml, 64.64 mmol). Upon 
the addition of the NH3, the mixture has a pH around 8.5. To 
this solution is added ammonium chloride (2.30 g, 43.09 
mmol). The reaction mixture is stirred at room temperature 
for 20 hours, then cooled in refrigerator and the precipitate 
is removal by ?ltration. The mother liquor is concentrated to 
yield the crude product Which is taken up in a limited 
amount of cold EtOH and the White precipitate is ?ltered. 
The beige ?ltrate is concentrated to yield p-methylbenZa 
midine hydrochloride as an off-White solid (7.15 g, 97%). 1H 
NMR (DMSOd6) 62.41 (s, 3H), 7.43 (d, 2H), 7.78 (d, 2H) , 
9.24-9.39 (broad d, 3H). 
[0187] To a mixture of p-methylbenZamidine hydrochlo 
ride (5.1 g, 30.0 mmol) in CHCl3 (100 ml) is added triethyl 
amine (15.12 g, 20.9 ml, 150.0 mmol) and cooled to 5° C. 
in an ice-Water bath. To the mixture is sloWly added per 
chloromethyl mercaptan (95%, 6.16 g, 31.5 mmol) in 
CHCl3(10 ml) over 1 hour, The yelloW solution is alloWed 
to Warm up to room temperature. After 2 hours the mixture 
is Washed With Water (100 ml><2) and brine (100 ml). The 
organic layer is dried over MgSO4 and the solvent is 
removed under reduced pressure to yield a broWn oil. The oil 
is puri?ed on a bed of silica gel, eluting With 1:1 
CHCl3:hexanes to yield 3-(p-tolyl)-5-chloro-1,2,4-thiadiaZ 
ole as a yelloW solid (2.78 g, 44%). 1H NMR (CDCl3): 62.41 
(s, 3H), 7.30(d, 2H), 8.13 (d, 2H). 
[0188] A mixture of 3-(p-tolyl)-5-chloro-1,2,4-thiadiaZole 
(0.50 g, 2.37 mmol) and [1,3-bis(diphenylphosphino)pro 
pane]nickel (II) chloride catalyst (1.41 g, 2.61 mmol) in 
anhydrous THF (20 ml) is cooled in an ice-Water bath. To 
this mixture is added sloWly 4-?uorophenyl-magnesium 
bromide (1.0M in THE, 2.5 ml, 2.49 mmol) With exclusion 
of both moisture and oxygen. The mixture is alloWed to 
Warm to room temperature and stirred for 18 hours under N2. 
The mixture is ?ltered through celite and concentrated. The 
residue is taken up in CHCl3 (50 ml) and Washed With brine 
(50 ml><2). The organic layer is dried over magnesium 
sulfate and concentrated. The residue is puri?ed on a silica 
gel column, eluting With 3:7 CHCl3:hexanes to yield 5-(4‘ 
?uorophenyl)-3-(p-tolyl)-1,2,4-thiadiaZole (0.20 g, 31%). 
1H NMR (CDCl3): 62.43 (s, 3H), 7.21-7.32 (m, 4H), 8.06 
(m, 2H) , 8.24 (d, 2H). 

[0189] To a solution of 5-(4‘-?uorophenyl)-3-(p-tolyl)-1, 
2,4-thiadiaZole (0.16 g, 0.59 mmol) in CCl4 (20 ml) is added 
NBS (0.11 g, 0.59 mmol) and the mixture is heated to re?ux 
for 36 hours. The mixture is cooled to room temperature and 
?ltered through celite. The mother liquor is concentrated. 
The residue is taken up in chloroform (30 ml) amd Washed 
With Water (30 ml). The organic layer is dried over MgSO4 
and concentrated to yield 5-(4-?uorophenyl)-3-(p-bromom 
ethylphenyl)-1,2,4-thiadiaZole, (0.22 g) as crude product 
Which is used as is Without further puri?cation. 1H NMR 
(CDCl3): 64.55 (s, 2H), 7.19 (d, 2H), 7.54 (d, 2H), 8.06 (m, 
2H), 8.35 (d, 2H). 
[0190] To a solution of 5-(4‘-?uorophenyl)-3-(4“-bro 
momethylphenyl)-1,2,4-thiadiaZole (0.19 g, 0.54 mmol) in 
chloroform (15 ml) is added sloWly N-methyl-allylamine 
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(0.14 g, 1.62 mmol) in chloroform (5 ml). The solution is 
stirred at room temperature for 12 hours and Washed With 
Water (30 ml). The organic layer is dried over KZCO3 and 
concentrated. The resulting oil is chromatographed on a 
silica gel column, eluting With ethyl acetate:hexanes (30:60) 
to yield the title compound as an oil. (0.10 g, 55%) 1H NMR 
(CDCl3) 62.23 (s, 3H), 3.05 (d, 2H), 3.57 (s, 2H), 5.12-5.30 
(m, 2H), 5.85-6.05 (m, 1H), 7.19 (d, 2H), 7.45 (d, 2H), 8.07 
(m, 2H), 8.32 (d, 2H). 
[0191] Additional examples are shoWn in Table I, herein 
beloW. 

EXAMPLE 9 

[0192] (Process 9, Scheme 9) 

[0193] 1,3,4-ThiadiaZoles and 1,3,4-OxadiaZoles 

[0195] To a solution of 3-nitrobenZhydraZide (2.16 g, 
11.92 mmol) in pyridine (40 ml) cooled to 0° C. in an ice 
bath is added dropWise p-toluoyl chloride (1.94 g, 11.92 
mmol). The mixture is alloWed to Warm to room temperature 
and stirred for 12 hours. The mixture is quenched With 350 
mL of Water and stirred for thirty minutes. The precipitate is 
?ltered and dried in a vacuum oven to yield 1-[(4-methyl 
)benZoyl]-2-(3-nitrobenZoyl)hydraZine as a pale yelloW 
solid. (2.94 g, 82%). 1H NMR (DMSOd6) 62.40 (s, 3H), 7.35 
(d, 2H), 7.86 (d, 2H), 7.87 (t, 1H), 8.37 (d, 1H), 8.45 (d, 1H), 
8.76 (s, 1H) , 10.58 (s, 1H) , 10.90 (s, 1H). 

[0196] A mixture of 1-[(4-methyl)benZoyl]-2-(3-nitroben 
Zoyl)hydraZine (1.40 g, 4.68 mmol) and LaWesson’s 
Reagent (0.95 g, 2.34 mmol) in benZene (25 ml) is sloWly 
heated to 60° C. After 3 hours the solution is concentrated, 
quenched With 35 ml of Water and heated to re?ux for 12 
hours. The mixture is then cooled to room temperature and 
the precpitate is collected by ?ltration. The precipitate is 
then taken up in chloroform (100 ml) and the insoluble 
portion is removed by ?ltration. The ?ltrate is then dried 
over MgSO4 and concentrated to yield 2-(3‘-nitrophenyl)-5 
(p-tolyl)-1,3,4-thiadiaZole as a pale yelloW solid. (0.67 g, 
48%). 1H NMR (CDCl3) 62.45 (s, 3H), 7.35 (d, 2H), 7.73 (t, 
1H), 7.92 (d, 2H), 8.38 (t, 2H), 8.81 (s, 1H). 
[0197] To a solution of 2-(3‘-nitrophenyl)-5-(p-tolyl)-1,3, 
4-thiadiaZole (0.66 g, 2.22 mmol) in CCl4 (75 ml) is added 
NBS (0.43 g, 2.44 mmol) and re?uxed for 12 hours. The 
mixture is then concentrated and the residue is taken up in 
chloroform (50 ml) and Washed With saturated NaHCO3 (50 
ml) and brine (50 ml). The organic layer is dried over 
MgSO4 and concentrated to yield 2-(3‘-nitrophenyl) -5-(p 
bromomethylphenyl)-1,3,4-thiadiaZole as a tan solid. (0.69 
g, 83%)9 1H NMR (CDC3) 64.51 (s, 2H), 7.55 (d, 2H), 7.72 
(t, 1H), 8.01 (d, 2H), 8.39 (t, 2H), 8.80 (s, 1H). 
[0198] To a suspension of 2-(3‘-nitrophenyl)-5 -(p-bro 
momethylphenyl)-1,3,4-thiadiaZole (0.69 g, 1.83 mmol) in 
Warm EtOH (25 ml) is added excess dimethyl amine/EtOH 
solution (719% W/W, 3 ml) and stirred at room temperature. 
After 12 hours the solution is concentrated and the residue 
is taken up in chloroform (50 ml) and Washed With saturated 
NaHCO3 (50 ml) and brine (50 ml). The organic layer is 
dried over KZCO3 and concentrated to yield a broWn solid 
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Which is chromatographed on a silica gel column, eluting 
With 10% MeOH/CHCl3 to yield the title compound as a tan 
solid. (0.26 g, 37%), 1H NMR (CDCl3): 62.29 (s, 6H), 3.50 
(s, 2H), 7.50 (d, 2H), 7.72 (t, 1H), 7.97 (d, 2H), 8.39 (t, 2H), 
8.82 (s, 1H). 

EXAMPLE 9a 

[0200] Asuspension of 1-[(4-methyl)benZoyl)]-2-(3-nitro 
benZoyl)hydraZine (1.37 g, 4.58 mmol) in 20 ml thionyl 
chloride is heated to re?ux for 12 hours. The solution is 
concentrated and the residue is taken up in chloroform (50 
ml) and Washed With Water (50 ml) and brine (50 ml). The 
organic layer is dried over MgSO4 and concentrated to yield 
2-(3-nitrophenyl)-5-(p-tolyl)-1,3,4-oxadiaZole as a yelloW 
solid. (1.12 g, 87%). 1H NMR (CDCl3): 62.47 (s, 3H) , 7.39 
(d, 2H) , 7.76 (t, 1H), 8.07 (d, 2H), 8.42 (d, 1H), 8.80 (d, 1H), 
8.95 (s, 1H). 

[0201] To a solution of 2-(3-nitrophenyl)-5-(p-tolyl)-1,3, 
4-oxadiaZole (100 g, 3.56 mmol) in CCl4 (25 ml) is added 
NBS (0.43 g, 3.74 mmol) and the mixture is heated to re?ux. 
After 24 hours the solution is concentrated and the residue 
taken up in chloroform (100 m) and Washed With saturated 
NaHCO3 (50 ml) and brine (50 ml). The organic layer is 
dried over MgSO4 and concentrated to yield 2-(3-nitrophe 
nyl)-5-[(p-bromomethyl)phenyl]-1,3,4-oxadiaZole as a tan 

solid. (0.69 g, 83%). 1H NMR (CDCl3) 64.55 (s, 2H), 7.59 
(d, 2H), 7.78 (t, 1H), 8.16 (d, 2H), 8.45 (d, 1H), 8.52 (d, 1H), 
8.96 (s, 1H). 

[0202] To a suspension of 2-(3‘-nitrophenyl)-5-[(p-bro 
momethyl)phenyl]-1,3,4-oxadiaZole (0.50 g, 1.39 mmol) in 
Warm EtOH (25 ml) is added excess dimethyl amine/EtOH 
solution (719% W/W, 3 ml) and stirred at room temperature 
for 12 hours. The solution is then concentrated and the 
residue taken up in chloroform (30 ml) and is Washed With 
saturated NaHCO3 (30 ml) and brine (30 ml). The organic 
layer is dried over KZCO3 and concentrated to yield a broWn 
oil Which is chromatographed on a silica gel column eluting 
With 10% MeOH/CHCl3 to yield the title compound as a tan 
solid. (0.22 g, 49%). 1H NMR (CDC3) 62.25 (s, 6H), 3.52 
(s, 2H), 7.54 (d, 2H), 7.77 (t, 1H), 8.12 (d, 2H), 8.40 (d, 1H), 
8.54 (d, 1H), 8.95 (s, 1H). 

[0203] By folloWing the process schemes described in the 
preceding Examples the folloWing compounds have also 
been prepared. 

TABLE I 

Exam- Process 
ple Scheme Name 

1d 1 2- (4'—?uorophenyl)—4-[4"-(N-methyl-N 
(2-fur-furyl)aminomethyl)phenyl]thiazo1e 

allylaminomethyl)phenyl]thiazole 
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TABLE I-continued 

Exam- Process 
ple Scheme Name 

1mm 1 2- (4'—methoxy—3'—nitrophenyl)—4—[4"— 
(N-methyl-N- (2-methylaminoethyl)amino 
methyl)phenyl]thiazole 
2- (4'—chlorophenyl)—5—[4"— 
(dimethylaminomethyl)phenyl]—1,3,4 
oxadiazole 
2- (4'—chlorophenyl)—5—(4"— 
(dimethylaminomethyl)phenyl]—1,3,4 
thiadiazole 
2- (4'—chlorophenyl)—5—[4"-(N-methyl-N 
allylaminomethyl)phenyl]—1,3,4 
thiadiazole 
2- (4'—chlorophenyl)—5—(4"-(N-methyl-N 
allylaminomethyl)phenyl]—1,3,4 
oxadiazole 
2- (3'nitro—4'—methoxyphenyl)—4—[4"[(2 
diethylaminoethylthio)methyl]phenyl] 
thi-azole 
2- (3',4’—dimethoxyphenyl)—4—[4"— 
(dimethylaminomethyl)phenyl]thiazole 
2- (4'-methoxyphenyl)—5— (4" 
(dimethylaminomethyl)phenyl]—1,3,4 
oxadiazole 
2- (4'—methoxyphenyl)—5—[4"—(N—methyl 
N-allylaminomethyl)phenyl]—1,3,4— 
oxadiazole 
2- (3'—nitrophenyl)—4—[4"—[(2— 
dimethylaminoethyl 
thio)methyl]phenyl]thiazole 
2- (4'—fluorophenyl)—4—[3 H—acetamido— 
4"-(dimethylaminomethyl)phenyl]— 
thiazole 

2- (4'—chlorophenyl)—4—[4"—[ (2 
dimethylaminoethyl 
thio)methyl]phenyl]thiazole 
2- (3'—nitrophenyl)-4—[3"—hydroxyl—4" 
(N-methylpiperazino)methylphenyl]— 
thiazole 
2- (4'—fluorophenyl)—4—[4"—(2— 
dimethylaminoethyl)phenyl]thiazole 
2- (3'—nitrophenyl)—4—[4"—(2— 
dimethylaminoethyl)phenyl]thiazole 

2- (4'—methoxyphenyl)—4—[4"—[2— (N 
methylpiperazino)ethyl]phenyl)thiazole 
2- (3'-nitrophenyl)—5—[4"— 
(thiomorpholinomethyl)phenyl]—1,3,4 
thiadiazole 
2- (4"?uorophenyl)—4—[4"—(3— 
dimethylaminopropynyl)phenyl]thiazole 
2- (4'—methoxyphenyl)—4—[4"—(3— 
dimethylaminopropynyl)phenyl]thiazole 
2- (4'—methoxyphenyl)—4—[4"—(3— 
dimethylaminopropyl)phenyl]thiazole 

9k 9 

1pp 1 

1qq 1 

1rr 1 

3a 3 

3b 3 

3d 3 

3e 3 

91 9 

4a 4 

4b 4 

[0204] Organisms: Three strains of Candida (Candida 
parpsilosis, Candida tropicalis, Candida albicans-AT CC 
36082) as Well as Cryptococcus neoformans Were used for 
the initial testing. Active compounds Were then tested 
against ?uconaZole resistant Candida albicans, Candida 
krusei, Torulopsis glabrata, and Cryptococcus neoformans 
along With Sporothrix shenkii and Aspergillus ?avus in the 
secondary round of testing. All clinical strains used in this 
study Were blood culture isolates from the Clinical Micro 
biology Laboratory of Harbor-UCLA Medical Center, Tor 
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rance, Calif. The organisms Were maintained on Sabourahd 
Dextrose Agar slants at 4° C. For experimentation, singlet 
suspensions of each organism Were prepared by groWing the 
yeast overnight at 27° C. on a rotating drum in yeast 
nitrogen base broth (YNB) With amino acids (Difco, Detroit, 
Mich.), pH 7.0 With 0.05M morpholinepropanesulfonic acid 
(MOPS). The suspension Was then centrifuged and Washed 
tWice With 0.85% NaCl. This Was followed by sonication of 
the Washed cell suspension for 4s (Branson Soni?er, model 
350, Danbury, Conn.). The singlet blastospores Were 
counted in a hemocytometer and adjusted to the desired 
concentration in 0.85% NaCl. 

[0205] Antifungal Activity: The antifungal activity of the 
compounds and FluconaZole against the Candida and Cryp 
tococcus strains Were determined using a modi?cation of a 
broth microdilution technique. Test compounds Were diluted 
in DMSO to a 1.0 mg/ml ratio then diluted to 64 pig/ml in 
YNB broth, pH 7.0 With MOPS (FluconaZole Was used as 
the control). This Was to provide a Working solution of each 
compound. Using a 96-well plate, Wells 1 and 3 through 12 
Were prepared With YNB broth, ten fold dilutions of the 
compound solution Were made in Wells 2 through 11 (con 
centration ranges Were 64 to 0.125 pig/ml). Well one served 
as a sterility control and blank for the spectrophotometric 
assays. Well tWelve served as a groWth control. The micro 
titer plates Were inoculated With 10 ul in each of Well 2 
through 11 (?nal inoculum siZe Was 104 organisms/ml). 
Inoculated plates Were incubated for 48 hrs., at 35° C. The 
MIC values Were determined spectrophotometrically by 
measuring the absorbance at 420 nm (Automatic Microplate 
Reader, DuPont Instruments, Wilmington, Del.) after agita 
tion of the plates for 2 min With a vortex-mixer (Vorte-Genie 
2 Mixer, Scienti?c Industries, Inc., Bolemia, The MIC 
endpoint Was de?ned as the loWest drug concentration 
exhibiting approximately 50% (or more) reduction of the 
groWth compared With the control Well. With the turbidity 
assay this Was de?ned as the loWest drug concentration at 
Which turbidity in the Well Was <50% of the control (ICSO) 
Minimal Cytolytic Concentrations (MCC) Were determined 
by subculturing all Wells from the 96-Well plate onto a 
Sabourahd Dextrose Agar (SDA) plate and incubated for 1 
to 2 days at 35° C. and the viability Was checked. 

[0206] The folloWing Table II demonstrates the antifungal 
activities of a selected number of examples. 

TABLE II 

C. Crypto. 
Example C. albicans garagsilosis C. trogicalis neoformans 

# MICa MCCb MIC MCC MIC MCC MIC MCC 

1h 0.5C 2 0.25 1 0.125 0.5 0.5 2 
1k 0.5 1 0.25 0.5 0.25 0.25 0.25 0.5 
10 1 4 1 4 2 32 0.125 2 
1x 1 2 1 2 1 2 2 2 
5b 1 4 1 4 1 4 1 4 
6k 1 2 0.5 2 1 2 1 1 
61 0.5 1 0.25 0.5 0.25 1 0.25 0.5 
lgg 1 2 1 4 1 2 1 2 
6p 1 8 1 4 2 16 1 4 
1kk 1 2 0.25 1 1 2 0.5 2 
9c 1 4 1 1 1 1 2 4 
7a 1 4 1 0 25 1 2 1 4 
1 4C 16 4 16 4 16 4 16 
1g 2 8 4 8 2 8 2 8 
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TABLE II-continued 

C. Crypto. 
Example C. albicans parapsilosis C. tropicalis neoformans 

# MICa MCCb MIC MCC MIC MCC MIC MCC 

1 n 8 1 6 4 8 8 1 6 8 8 
2b 4 1 6 2 1 6 4 1 6 4 1 6 
6e 4 4 2 4 2 1 6 0.5 1 
1u 8 8 4 4 4 4 4 4 
6f 8 1 6 4 8 2 8 4 8 
1aa 4 4 4 4 4 4 4 4 
1 ee 4 1 6 2 1 6 4 8 2 1 6 
6m 4 8 4 4 4 8 4 4 
1 tt 4 1 6 4 1 6 2 1 6 2 4 
60 2 4 2 8 2 >64 8 1 6 
1 j j 8 8 4 4 4 4 8 8 
111 8 8 2 2 4 4 2 8 
6g 8 4 4 2 8 4 4 4 
9j 4 32 8 8 0.5 0.5 0.25 8 
1 gg 4 8 4 8 4 8 4 8 
1rr 4 8 4 8 4 8 4 8 
Fluconazole 0.25 >64 0.5 >64 0.25 >64 1.0 >64 

0.5 >64 1.0 >64 1.0 >64 0.5 >64 
Amp-B 0.25 0.25 <0.03 
Nafti?ne 32 4.0 

aMIC = Minimum inhibitory concentration (50% Inhibition) 
bMCC = Minimum cytolytic concentration 
CAll values are given in ,ug/ml 

What is claimed is: 
1. A compound of the formula: 

Wherein: 

Ar is phenyl, thienyl or pyridyl substituted by R1 and R2; 
Where R1, R2 are the same or different and represent 
hydrogen, halo, alkyl, alkenyl, alkynyl, aryl, alkoxy, 
aryloxy, alkylthio, amino, hydroxy, cyano, nitro, car 
boxy, aminocarbonyl or aminosulfonyl, alkylamino, 
dialkylamino, acylamino, dialkylaminosulfonyl or 
alkylaminosulfonyl or taken together R1 and R2 may be 
combined to form —O—(CH2) —O— Where n is an 
integer having a value of 1 or 2; 

R3 and R4 are the same or different and represent hydro 
gen, alkyl Which may be optionally substituted by 
amino, alkylamino, dialkylamino, hydroxy, cyano, car 
boxy alkenyl, alkynyl or acyl, taken together R3 and R4 
may be combined to form —(CH2)m—Q—(CH2)m‘— 
Where Q is selected from among CH2, O, S(O)n or NR7 
Where n is an integer having a value of 0, 1, or 2; R7 is 
loWer alkyl and m and m‘ are integers having a value of 
2 With the proviso that When Q is CH2, m‘ may also 
have a value of 1; 

R5 is H, halo, OR, OH, NO2, NH2 and NHCOR Where R 
is alkyl, loWer alkyl or aryl; 

XisN,OorS, 
Y is N or S; With the proviso When X is O or S, Y must 

be N; 
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Z is N, CR8, Where R8 is hydrogen, halo, loWer alkyl or 
alkoxycarbonyl; With the proviso that X, Y, Z cannot all 
represent N at the same time; 

VR3R4 represents heterocyclic rings selected from among 
pyrrole, immidaZole, 1,3,4-triaZole,1,2,4-triaZole and 
pyraZole linked via the nitrogen; 

V is N, O, or S; and P is 1-3; and the non-toxic pharma 
cologically acceptable salts thereof. 

2. A compound according to claim 1 of the formula: 

Wherein: 

R1, R2, R3, R4, R5 p and V are each as de?ned in claim 1 
and R6 is hydrogen, halogen, carboxy, alkoxycarbonyl, 
loWer alkyl, hydroxy and loWer alkoxy; and the non 
toxic pharmaceutically acceptable salts thereof. 

3. A compound according to claim 1 of the formula: 

Wherein: 

R1, R2, R31 R4, R5, p and V are as de?ned in claim 1 and 
the nontoxic pharmaceutically acceptable salts thereof. 

4. A compound according to claim 1 of the formula: 

Wherein: 

R1, R2, R3, R4, R51 p and V are as de?ned in claim 1 and 
the nontoxic pharmaceutically acceptable salts thereof. 

5. A compound according to claim 1 of the formula: 

Wherein: 

R1, R2, R3, R4 R5 p and V are as de?ned in claim 1 and 
the nontoxic pharmaceutically acceptable salts thereof. 






