
(19) United States 
(12) Reissued Patent 

Hlavka et a]. 
(10) Patent Number: 
(45) Date of Reissued Patent: 

USO0RE40086E 

US RE40,086 E 
Feb. 19, 2008 

(54) METHOD FOR TREATING BACTERIAL 
INFECTION WITH NOVEL 7-SUBSTITUTED 
9-SUBSTITUTED AMINO 6-DEMETHYL-6 
DEOXYTETRACYCLINES 

(75) Inventors: Joseph J. Hlavka, Tuxedo Park, NY 
(US); Phaik-Eng Sum, Pomona, NY 
(US); Yakov Gluzman, Upper Saddle 
River, NJ (US); Ving J. Lee, Los Altos, 
CA (US); Adma A. Ross, Airmont, NY 
(Us) 

(73) Assignee: Wyeth Holdings Corporation, 
Madison, NJ (US) 

(21) App1.No.: 11/31s,390 
(22) Filed: Dec. 23, 2005 

Related US. Patent Documents 
Reissue of: 
(64) Patent No.: 5,529,990 

Issued: Jun. 25, 1996 
Appl. No.: 08/455,446 
Filed: May 31, 1995 

US. Applications: 
(60) Division of application No. 08/286,096, ?led on Aug. 4, 

1994, now Pat. No. 5,494,903, which is a continuation of 
application No. 07/926,091, ?led on Aug. 13, 1992, now 
abandoned, which is a continuation-in-part of application 
No. 07/771,576, ?led on Oct. 4, 1991, now abandoned. 

(51) Int. Cl. 
A61K 31/65 (2006.01) 

(52) US. Cl. ..................................................... .. 514/152 

(58) Field of Classi?cation Search ................ .. 514/152 

See application ?le for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2,482,055 A 9/1949 Duggar 
2,619,420 A 11/1952 Jukes 
2,731,497 A 1/1956 Erickson 
2,734,018 A 2/1956 Minieri et a1. 
2,878,289 A 3/1959 McCormick et a1. 
2,911,339 A 11/1959 Goodman 
2,997,471 A 8/1961 Cheney et a1. 
3,007,965 A 11/1961 Growich et a1. 
3,023,239 A 2/1962 Origoni et a1. 
3,026,248 A 3/1962 Noseworthy et a1. 
3,043,875 A 7/1962 Beereboom et a1. 
3,050,558 A 8/1962 Smith et a1. 
3,092,556 A 6/1963 Growich, Jr. et a1. 
3,128,227 A 4/1964 Kanegis et a1. 
3,145,228 A 8/1964 Schach von Wittenau et a1. 
3,148,212 A 9/1964 Boothe et a1. 
3,200,149 A 8/1965 Blackwood et a1. 
3,219,529 A 11/1965 Nash et a1. 
3,226,436 A 12/1965 Petisi et a1. 
3,239,499 A 3/1966 Rennhard et a1. 
3,250,809 A 5/1966 Blackwood et a1. 
3,250,810 A 5/1966 Blackwood et a1. 
RE26,253 E 8/1967 Petisi et a1. 
3,338,963 A 8/1967 Petisi et a1. 
RE26,271 E 9/1967 Boothe et al. 

A 3,341,585 9/1967 Bitha et a1. 

3,345,410 A 10/1967 Winterbottom et a1. 
3,360,557 A 12/1967 Shu 
3,360,561 A 12/1967 Zambrano 
3,373,196 A 3/1968 Bitha et a1. 
3,373,197 A 3/1968 Martell et a1. 
3,373,198 A 3/1968 Martell et a1. 
3,397,230 A 8/1968 Winterbottom et a1. 
3,403,179 A 9/1968 Zambrano 
3,433,834 A 3/ 1969 Winterbottom et a1. 
3,483,251 A 12/1969 Lawrence et a1. 
3,502,696 A 3/1970 Conover 
3,509,184 A 4/1970 Conover et a1. 
3,515,731 A 6/1970 Conover 
3,518,306 A 6/1970 Martell et a1. 
3,526,629 A 9/1970 Martell, Jr. et a1. 
3,579,579 A 5/1971 Hlavka et a1. 
3,586,483 A 6/1971 Haklar et a1. 
3,697,552 A 10/1972 Conover et a1. 
3,772,363 A 11/1973 Conover et a1. 
3,809,751 A 5/1974 Abbey 
3,812,188 A 5/1974 Ziegler 
3,829,453 A 8/1974 Conover et a1. 
3,849,493 A 11/1974 Conover et a1. 
3,862,225 A 1/1975 Conover et a1. 
3,901,942 A 8/1975 Bernardi et a1. 
3,978,000 A 8/1976 Schmitt, Jr. et a1. 
4,029,600 A 6/1977 Schmitt, Jr. et a1. 
4,031,137 A 6/1977 Schmitt, Jr. et a1. 
4,038,315 A 7/1977 Tobkes 
4,081,370 A 3/1978 Schmitt, Jr. et a1. 
4,666,897 A 5/1987 Golub et a1, 

(Continued) 
FOREIGN PATENT DOCUMENTS 

EP 109 850 5/1984 
GB 901107 7/1962 
W0 WO 84/01895 5/1984 
W0 WO 89/02270 3/1989 

OTHER PUBLICATIONS 

Chopra, Handbook of Experimental Pharmacology, vol. 78, 
pp. 317*392, SpringeriVerlay (1985).* 
Levy, Antimicrobial Agents & Chemotherapy, vol. 33(8), 
pp. 1373*1374, (Aug. 1989).* 
Salyers, Molecular Microbiology, vol. 4(1), pp. 151*156 
(1990).* 
Adamson et al., “Aplastic Anemia,” Hematology 4th ed., 
Williams WJ et al, eds.; McGraw Hill, New York (1990) pp. 
158*174. 
Allen, “Minocycline,” Ann. Intern. Med. 85:482i487 
(1976). 
Altemeier et al., “lntraiabdominal Abscesses,” American 
Journal ofSurgery 125:70*79 (1973). 

(Continued) 
Primary ExamineriBarbara P. Badio 

(57) ABSTRACT 

The disclosure is drawn to a method of using novel 
7- sub stituted-9 -(substituted amino)-6-demethyl-6 - 
deoxytetracycline compounds to treat infections caused by a 
wide spectrum of bacterial organisms, including those which 
are resistant to tetracycline. 

12 Claims, No Drawings 



US RE40,086 E 
Page 2 

US. PATENT DOCUMENTS 

4,837,030 A 6/1989 Valorose, Jr. et 31. 
4,911,924 A 3/1990 Gril?th et a1. 
4,918,208 A 4/1990 Hasegawa et a1. 
4,925,833 A 5/1990 McNamara et a1. 
4,975,271 A 12/1990 Dunn et a1. 
5,021,407 A 6/1991 Levy 
5,045,538 A 9/1991 Schneider et a1. 
5,122,519 A 6/1992 Ritter 
5,143,661 A 9/1992 Lawter et a1. 
5,240,272 A * 8/1993 Halabiya ............... .. 280/4791 

5,248,797 A * 9/1993 Sum ......................... .. 552/205 

5,280,888 A 1/1994 Brandener 
5,281,628 A 1/1994 Hlavka et a1. 
5,284,963 A 2/1994 Sum et a1. 
5,326,759 A 7/1994 Hlavka et a1. 
5,328,902 A 7/1994 Sum et a1. 
5,380,888 A * 1/1995 Sum et a1. ................ .. 552/205 

5,384,259 A 1/1995 Rothstein et a1. 
5,386,041 A 1/1995 Sum et a1. 
5,401,729 A 3/1995 Sum et a1. 
5,401,863 A 3/1995 Hlavka et a1. 
5,420,272 A 5/1995 Sum et a1. 
5,430,162 A 7/1995 Sum et a1. 
5,442,059 A 8/1995 Sum et a1. 
5,457,096 A 10/1995 Sum et a1. 
5,466,684 A 11/1995 Sum et a1. 
5,495,018 A 2/1996 Sum et a1. 
5,495,030 A 2/1996 Sum et a1. 
5,495,031 A 2/1996 Sum et a1. 
5,495,032 A 2/1996 Sum et a1. 
5,512,553 A 4/1996 Sum et a1. 
5,567,692 A 10/1996 Sum et a1. 
5,675,030 A 10/1997 Krishnan et a1. 
5,789,188 A 8/1998 Rothstein et al. 

A 5,886,175 3/1999 Sum et a1. 

OTHER PUBLICATIONS 

Bell, “Oral Penicillins in the Treatment of Chronic Staphy 
lococcal Osteomyelitis,” Lancet 10:295*297 (1968). 
BenitZ et al., “Morphologic Effects of Minocycline in Labo 
ratory Animals,” Toxicol. Appl. Pharmacol. 11:15(¥170 
(1967). 
Bennion et al., “Gangrenous and Perforated Appendicitis 
With Peritonitis: Treatment and Bacteriology,” Clinical 
Therapeutics 12(Suppl C):31*44 (1990). 
Bocker et al., “Identi?cation and Determination of the 
Principal Metabolites of Minocycline in Humans,” J. Chro 
matogr 5683634374 (1991). 
Bohnen et al., “Prognosis in Generalized Peritonitis. Rela 
tion to Cause and Risk Factors,” Archives of Surgery 
118:285*290 (1983). 
Boothe et al., “6*DeoXytetracyclines, I. Chemical Modi? 
cation by Electrophilic Substitution” J. Am. Chem. Soc., 
82125341254 (1960). 
Bryant et al., “Increased Frequency of Doxycycline Side 
ElTects,” Pharmacotherapy 7:125*129 (1987). 
Buyske et al., “Concentration and Persistence of Tetracy 
cline and Chlortetracycline in Bone,” J. Pharmacol. Exper 
Ther. 1301504156 (1960). 
Ciancio et al., “An Evaluation of Minocycline in patients 
With Periodontal Disease”, Journal of Periodontology 
515304534 (1980). 
Collins, “CelliFree Synthesis of Proteins Coding for 
Mobilisation function of colE1 and Transportation” Gene 
6:2842 (1979). 

Conte et al., “SteadyiState Serum and Intrapulmonary Phar 
macokinetics and Pharmacodynamics of Tigecycline,” Int. J. 
Antimicrob. Agents 25(6):523*529 (2005). 
Degenkolb et al., “Structural Requirements of 
Tetracyclineitet Repressor Interaction: Dermination of 
Equilibrium Binding Constants for Tetracycline Analogs 
With the Tet Repressor”, Antimicrob. Agents Chemother. 
35359141595 (1991). 
DeJonge et al., “Inhibition of MitochondrialiProtein Syn 
thesis in Rat Smallilntestinal Epithelium,” Eur J. Biochem. 
32:356i364 (1973). 
DietZ et al., “Comparative Toxicity and Carcinogenicity 
Studies of Tetracycline and Oxytetracycline in Rats and 
Mice,” Fund. Appl. Toxicol. 173354346 (1991). 
EntWistle et al. “,Reduction of Nitroicompounds”, J. Chem. 
Soc. 1:443 (1977). 
Fanning et al., “Distressing Sidealfects of Minocycline 
Hydrochloride,” Arch Intern Med. 136:761A762 (1976). 
Feigin, “Clindamycin Treatment of Osteomyelitis and Septic 
Arthritis in Children,” Pediatr 55:2l3i223 (1975). 
Fry et al., “Determinants of Death in Patients With Intraab 
dominal Abscess,” Surgery 88:5l7i523 (1980). 
Garrison, “Histamine, Bradykinin, 5*Hydroxytryptamine, 
and Their Antagonists,” In: Gilman AG, Rall TW et al., eds. 
Goodman and Gilman’s The Pharmacological Basis of 
Therapeutics 8”’ ed. Elmsford, NY: Pergamon Press pp. 
575582 (1990). 
Gibaldi et al., Pharmacokinetics, 2”“ ed., “OneiCompart 
ment”, Marcel Dekker, Inc., NY, 1982, pp. 1413. 
Gorbach, “Antimicrobial Prophylaxis for Appendectomy 
and Colorectal Surgery,” Reviews of Infectious Diseases 
13(Suppl 10):S815*S820 (1991). 
Gugler et al., “ElTects of Antacids on the Clinical Pharma 
cokinetics of Drugs. An Update,” Clin. Pharmacokinet. 
18:210*219 (1990). 
Gump et al., “Side Effects of Minocycline: Di?‘erent Dosage 
Regimen,” Antimicrob Agents Chemother 12:642*646 
(1977). 
Hlavka et al., “The 6*Deoxytetracyclines. III Electrophilipic 
and Nucleophilic Substitution”, J. Am. Chem. Soc, 
84:14264430 (1962). 
Jonas et al., “Minocycline,” Ther. Drug Monit. 4:137*145 
(1982). 
KantroWitZ et al., “HistamineiMediated Myocardial Dam 
age in Rabbits,” J. Mol. Cell. Cardiol. 145514555 (1982). 
King, “Animal Models in the Study of Vomiting,” Can. J. 
Physiol. Pharmacol. 68:260i268 (1990). 
Larock, Comprehensive Organic T ransformations, VCH 
Publishers, 4114415, (1989). 
Loeliger et al., “Reliability and Clinical Impact of the 
Normalization of the Prothrombin Times in Oral Anticoagu 
lant Control”, Thrombosis & Haemostasis 53:148*154 
(1985). 
MacDonald et al., “Pharmacokinetic Studies on Minocy 
cline in Man,” Clinical Pharmacology and Therapeutics 
14:852*861 (1973). 
Misgen, “Compatibilities and Incompatibilities of Some 
Intravenous Solution Admixtures”, Am. J. Hosp. Pharm. 
22:92i94 (1965). 
Mitscher, “The Chemistry of the Tetracycline Antiobiotic”, 
Marcel Dekker, Inc. Chapter 6.3, p. 1724173 and Chapter 2, 
p. 53454, (1978). 



US RE40,086 E 
Page 3 

Monnier et al., “Visual Compatibility of Heparin With 
Selected Intravenous Admixtures”, ASHP Midyear Clinical 
Meeting, vol. 25, p. P*186E (Dec. 1990). 
Mosdell et al., “Antibiotic Treatment for Surgical Peritoni 
tis,” Annals ofSurgery 214:543*549 (1991). 
Morrison et al., “Amines I. Preparation and Physical Prop 
erties”, Organic Chemistry, 4th ed., pp. 894, 898*900, 902 
(1983). 
Nelis et al., “Metabolism of Minocyclinein Humans,” Drug 
Metab Dispos. 10:142*146 (1982). 
Noble et al., “Shortiterm Toxicity and Observations on 
Certain Aspects of the Pharmacology of a Unique Tetracy 
clineiMinocycline,” Toxicol. Appl. Pharmacol. 11:1284149 
(1967). 
Norden, “Lessons Learned from Animal Models of Osteo 
myelitis,” Rev. Infect. Dis. 10:103*110 (1988). 
Norden, “Experimental Chronic Staphylococcal Osteomy 
elitis in Rabbits: Treatment With Rifampin Alone and in 
Combination With Other Antimicrobial Agents,” Rev. Infect. 
Dis. 5(Suppl 3):S491*494 (1983). 
Norden et al., “Treatment of Experimental Chronic Osteo 
myelitis Due to Staphylococcus Aureus With Vancomycin 
and Rifampin,” J. Infect. Dis. 147:352*357 (1983). 
Norden et al., “Clindamycin Treatment of Experimental 
Chronic Osteomyelitis Due to Staphylococcus Aureus,” J. 
Infect. Dis. 153:956*959 (1986). 
Norden et al., “Treatment of Experimental Chronic Osteo 
myelitis Due to Staphylococcus Aureus With Ampicillin/ 
Sulbactam,” J. Infect. Dis. 16115253 (1990). 
PaWelcZyk et al., “Kinetics of Drug Decomposition Part 
74.Kinetics of Degradation of Minocycline in Aqueous 
Solution”, Pharmacol. Pharm. 34:409*421 (1982). 
Pratt, Coupled T ranScriptionitranslation in Prokaryotic 
Cellifree Systems, Transcription and Translation, a Practi 
cal Approach, (B.D. Hames and S]. Higgins, eds.) p. 
1794209, IRL Press, OxfordiWashington, (1984). 
Raasch,“Interaction of Oral Antibiotics and Common 
Chronic Medications” Geriatrics 42:69474 (1987). 
Remmers et al., “Some Observations on the Kinetics of the 
C4 EpimeriZation of Tetracycline,” J. Pharm. Sci. 
52:752i756 (1963). 
Robertson, “piAminophenyllacetic Acid”, Org. Syn. Coll. 
1:52 (1941). 
Rissing, “Animal Models of Osteomyelitis: Knowledge, 
Hypothesis and Speculation,” Infect. Dis. Clin. North Am. 
4:377i390 (1990). 
Skillman et al., “Respiratory Failure, Hypotension, Sepsis, 
and Jaundice. A Clinical Syndrome Associated With Lethal 
Hemorrhage from Acute Stress Ulceration of the Stomach,” 
American Journal ofSurgery 117:523*530 (1969). 

Slama et al., “Oral Cipro?oxacin Therapy for Osteomyelitis 
Caused by Aerobic Gram Negative Bacilli,” Am. J. Med. 
82(Suppl 4A):259*261 (1987). 
Solomkin et al., “Results of a Multicenter Trial Comparing 
Imipenem/Cilastatin to Tobramycin/Clindamycin for 
lntraiabdominal Infections,” Annals of Surgery 
212:581*591 (1990). 
Spencer et al., “64Deocytetracyclines,. V. 7,94Disubstituted 
Products”, J. Med. Chem. 6:405i407 (1963). 
Sum et al., “Synthesis of Novel Tetracycline Derivatives 
With Substitution at the C48 Position,” Tetrahedron Letters 
vol. 35, No. 12, pp. 183541836 (1994). 
SWenson et al. “The Bacteriology of lntraiabdominal Infec 
tions,” Archives ofSurgery 109:398*399 (1974). 
Tapp et al., “Tetracycline Toxicity,” Experientia 22:53(L531 
(1966). 
Tice, “Outpatient Parenteral Antimicrobial Therapy for 
Osteomyelitis,” Infect. Dis. Clin. North Am. 12:9034919 
(1998). 
Van Den Bogert et al., “Tissue distribution and Effects on 
Mitochondrial Protein Synthesis of Tetracyclines After Pro 
longed Continuous Intravenous Administration to Rats,” 
Biochem. Pharmacol. 30:1706*1709 (1981). 
Waldvogel, “Osteomyelitis,” In Gorbach SL et al., eds. 
Infectious Diseases, Saunders, Philadelphia 133941344 
(1988). 
Westfall et al., “Formulation of a Stable Trace Element 
Solution for TPN” Am. J. Hosp. Pharm. 37:1620 (1980). 

Watson, “Chloramphenicol Toxicity in Dogs,” Research in 
Veterinary Science 23:66i69 (1977). 
Williams et al., “Minocycline: Possible Vestibular SideiEf 
fects,” Lancet. 2:7444746 (1974). 
Woodward, "miHydroxybenzaldehyde", Org. Syn. Coll. 
3:453 (1955. 
Yuen, et al., “Kinetics of Concomitatnt Degradation of 
Tetracycline to Epitetracycline to Epitetracycline, Anhy 
drotetracycline, and Epianhydrotetracycline in Acid Phos 
phate Solution”, J. Pharm. Sci. 66:164841650 (1977). 
Zubay, “lnivitro Synthesis of Protein in Microbial Sys 
tems”, Ann. Rev. Genet. 7:267i287 (1973). 

The Merck Index, Entries #2111 and 5936 10”’ Ed. (1983) 
pp. 300,301, & 869. 

World Health Organization Technical Report Series 
687:1*184 (1983). 

* cited by examiner 



US RE40,086 E 
1 

METHOD FOR TREATING BACTERIAL 
INFECTION WITH NOVEL 7-SUBSTITUTED 
9-SUBSTITUTED AMINO 6-DEMETHYL-6 

DEOXYTETRACYCLINES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

[This is a divisional of application Ser. No. 08/286,096 
?led on Aug. 4, 1994 which is a continuation of Ser. No. 
07/926,091 ?led Aug. 13, 1992 now abandoned which is a 
continuation in part of Ser. No. 07/771,576, ?led on Oct. 4, 
1991 now abandoned for NOVEL 7-SUBSTITUTED-9 
SUBSTITUTED AMINO-6-DEMETHYL-6 
DEOXYTETRACYCLINES] This application is a reissue 
of08/455,446, ?led May 3], 1995, now Pat. No. 5,529,990, 
which is a divisional of application Sen No. 08/286,096, 
?led on Aug. 4, 1994, now Pat. No. 5,494,903, which is a 
continuation of Sen No. 07/926,09], ?led Aug. 13, 1992, 
now abandoned, which is a continuation-in-part ofSen No. 
07/77],576, filed on Oct. 4, 199], now abandoned for 
NOVEL 7-SUBSTITUTED-9-SUBSTITUTED AMINO-6 
DEMETHYL-6-DEOXYTETRACYCLINES. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to novel [4S-(4, 12aot)]-4 
(dimethylamino)-7-(substituted)-9-(substituted amino)-1,4, 
4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11 
dioXo-2-naphthacenecarboxamides hereinafter called 
7-(substituted)-9-(substituted amino)-6-demethyl-6 
deoxytetracyclines, which exhibit antibiotic activity against 
a wide spectrum of organisms including organisms which 
are resistant to tetracyclines and are useful as antibiotic 

agents. The invention also relates to novel 7-(substituted) 
9-(substituted amino)-6-demethyl-6-deoxytetracycline 
intermediates useful for making the novel compounds of the 
present invention and to novel methods for producing the 
novel compounds and intermediate compounds. 

DESCRIPTION OF THE PRIOR ART 

Avariety of tetracycline antibiotics have been synthesized 
and described for the treatment of infectious diseases in man 
and animals since 1947. Tetracyclines inhibit protein syn 
thesis by binding to the 30S subunit of the bacterial ribo 
some preventing binding of aminoacyl RNA (Chopra, Hand 
book of Experimental Pharmacology, Vol. 78, 3174392, 
Springer-Verlag, 1985). Resistance to tetracyclines has 
emerged among many clinically important microorganisms 
which limit the utility of these antibiotics. There are two 
major mechanisms of bacterial resistance to tetracyclines: a) 
energy-dependent e?lux of the antibiotic mediated by pro 
teins located in the cytoplasmic membrane which prevents 
intracellular accumulation of tetracycline (S. B. Levy, et al., 
Antimicrob. Agents Chemotherapy 33, 137341374 (1989); 
and b) ribosomal protection mediated by a cytoplasmic 
protein which interacts with the ribosome such that tetracy 
cline no longer binds or inhibits protein synthesis (A. A. 
Salyers, B. S. Speers and N. B. Shoemaker, Mol. Microbiol, 
411514156, 1990). The e?lux mechanism of resistance is 
encoded by resistance determinants designated tetA-tetL. 
They are common in many Gram-negative bacteria 
(resistance genes Class AiE), such as Enterbacteriaceae, 
Pseudomonas, Haemophilus and Aeromonas, and in Gram 
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2 
positive bacteria (resistance genes Class K and L), such as 
Staphylococcus, Bacillus and Streptococcus. The ribosomal 
protection mechanism of resistance is encoded by resistance 
determinants designated TetM, N and O and is common in 
Staphylococcus, Streptococcus, Campylobacter, 
Gardnerella, Haemophilus and Mycoplasma (A. A. Salyers, 
B. S. Speers and N. B. Shoemaker, Mol. Microbiol, 
411514156 1990). 
A particularly useful tetracycline compound is 

7-(dimethylamino)-6-demethyl-6-deoxytetracycline, known 
as minocycline (see US. Pat. Nos. 3,148,212, Re. 26,253 
and 3,226,436 discussed below). However, strains harboring 
the tetB (ei?ux in gram-negative bacteria) mechanism, but 
not tetK (e?lux in Staphylococcus) are resistant to minocy 
cline. Also, strains carrying tetM (ribosomal protection) are 
resistant to minocycline. This invention describes the syn 
thesis of novel tetracycline compounds which demonstrate 
signi?cant in vitro and in vivo activity vs. tetracycline and 
minocycline susceptible strains and some tetracycline and 
minocycline resistant strains, that is, those harboring the 
tetM (ribosomal protection) resistance determinants. 

Duggar, US. Pat. No. 2,482,055, discloses the prepara 
tion of Aureomycin®(I) by fermentation which have anti 
bacterial activity. Growich et al., US. Pat. No. 3,007,965, 
disclose improvements to the fermentation preparation of I. 
Neither of these patents teaches of suggests the 6-demethyl 
6-deoXy-tetracyclines. 

Beereboom et al., US. Pat. No. 3,043,875 discloses tetra 
cycline derivatives of the formulae (II) and (III) where R is 
H or CH3; R1 is H and when R is CH3, OH; R2 is H and 
N(CH3)2; X and Y are halogen; Z is H and halogen and B 
is bromo, chloro and iodo, which have anti-bacterial activity. 
This patent does not teach or suggest the inclusion of both 
di(lower alkyl) amino or mono(lower alkyl)amino substi 
tutents (at Y or Z) and an amino function (at B). 

III 

NH2 

OH O O O O 

Boothe et al., US. Pat. No. 3,148,212, reissued as Re. 
26,253, and Petisi et al., US. Pat. No. 3,226,436, discloses 
tetracycline derivatives of the formula (IV) wherein R is 
hydrogen or methyl and R1 and R2 is hydrogen, mono(lower 
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alkyl)amino or di(loWer alkyl)amino With the proviso that 
R1 and R2 cannot both be hydrogen, Which are useful for 
treating bacterial infections. This patent does not teach or 
suggest the inclusion of a 9-amino functionality (at R2). 

BlackWood et al., U.S. Pat. No. 3,200,149 discloses tetra 
cycline derivatives of the formulae (V) and (VI) and reduc 
tion products thereof Wherein Y may be hydrogen or 
hydroxyl, X may be hydrogen, chloro, iodo, or bromo, Xl 
may be hydrogen, amino, and loWer alkanoyl-amino, X2 
may be hydrogen or nitro and Z is chloro or ?uoro Which 
possess microbiological activity. This patent does not teach 
or suggest the inclusion of both a di(loWer alkyl)amino 
group (at X) and another nitrogen functionality (at X1) on 
the 6-demethyl-6-deoxy-tetracycline nucleus. 

VI 

OH O O O O 

Petisi et al., U.S. Pat. No. 3,338,963 discloses tetracycline 
compounds of the formula (VII) wherein R1 and R2 are 
hydrogen, nitro, amino, formylamino, acetyl-amino, p-(di 
hydroXyboryl)benZoylamino, p-(aminobenZene-sulfonyl) 
amino, chlorine, bromine or diaZonium With the proviso that 
R1 and R2 may not both be hydrogen and With the further 
proviso that When R1 is chlorine or bromine, R2 may not be 
hydrogen and vice versa, R3 is hydrogen or methyl and R4 
is hydrogen or hydroxy, Which have broad-spectrum anti 
bacterial activity. This patent does not teach or suggest the 
inclusion of both di(loWer alkyl)amino or mono(loWer alkyl) 
amino substituents (at R1) and amino substituents (at R2). 

VII 

NH2 

Bitha et al., U.S. Pat. No. 3,341,585 discloses tetracycline 
compounds of the formula (VH1) Wherein R5 is hydrogen, 

20 

25 

30 

35 

40 

55 

60 

65 

4 
ot-hydroxy or [3-hydroxy, R6 is ot-methyl or [3-methyl, and 
R7 and R9 are each hydrogen, mono(loWer alkyl)amino or 
di(loWer alkyl)amino With the proviso that R7 and R9 cannot 
both be hydrogen and With the further proviso that When R5 
is hydrogen then R6 is ot-methyl. Apreferred embodiment of 
the general formula (VIII) is When R5 is ot-hydroxy or 
[3-hydroxy, R6 is ot-methyl or [3-methyl, R7 is di(loWer 
alkyl)amino and R9 is hydrogen, Which have broad 
spectrum antibacterial activity. This patent does not teach or 
suggest the inclusion of both di(loWer alkyl)amino or mono 
(loWer alkyl)amino substituents (at R7) and amino substitu 
ents (at R9). 

V111 

OH O OH O O 

Shu, U.S. Pat. No. 3,360,557 discloses 9-hydroxy 
tetracyclines of the formula (IX) wherein R1 is hydrogen or 
hydroxy, R2 is hydrogen or hydroxy, R3 is hydrogen or 
methyl, R2 and R3 taken together is methylene, and R4 is 
hydrogen, halogen, nitro, amino, mono(loWer alkyl)amino 
or di(loWer alkyl)amino, Which have been found to possess 
antibacterial activity. This patent is restricted to 
9-hydroxytetracyclines and does not teach or suggest the 
presently claimed compounds. 

Zambrano, U.S. Pat. No. 3,360,561 discloses a process for 
preparing 9-nitrotetracyclines of the formula (X) Wherein R5 
is hydrogen or hydroxy, R1 is hydrogen or hydroxy, R6 is 
hydrogen or methyl, R1 and R6 taken together is methylene, 
R7 is hydrogen, chloro or nitro and R9 is hydrogen or nitro 
With the proviso that R7 and R9 cannot both be hydrogen. 
This patent does not teach or suggest the inclusion of both 
a di(loWer alkyl)amino or mono(loWer alkyl)amino substitu 
ent (at R7) and an amino functionality (at R9). 

Martell et al., U.S. Pat. No. 3,518,306 discloses 7-and/or 
9-(N-nitrosoalkylamino)-6-demethyl-6-deoXy-tetracyclines 
of the formula (XI) Which possess in vivo antibacterial 
activity. This patent does not teach or suggest the inclusion 
of both a di(loWer alkyl)amino or mono(loWer alkyl)amino 
substituent at (C-7) and an amino functionality (at C-9). 
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In Us. Pat. No. 5,021,407, a method of overcoming the 
resistance of tetracycline resistant bacteria is disclosed. The 
method involves utilizing a blocking agent compound in 
conjunction With a tetracycline type antibiotic. This patent 
does not disclose novel tetracycline compounds Which them 
selves have activity against resistant organisms. 

In summary, none of the above patents teach or suggest 
the novel compounds of this application. In addition, none of 
the above patents teach or suggest novel tetracycline com 
pounds having activity against tetracycline and minocycline 
resistant strains as Well as strains Which are normally 
susceptible to tetracyclines. 

SUMMARY OF THE INVENTION 

This invention is concerned With novel 7-(substituted)-9 
(substituted amino)-6-demethyl-6-deoxytetracyclines, rep 
resented by formula I and II, Which have antibacterial 
activity; With method of treating infectious diseases in Warm 
blooded animals employing these neW compound; With 
methods of treating or controlling veterinary diseases; With 
pharmaceutical preparations containing these compounds; 
With novel intermediate compounds and processes for the 
production of these compounds. More particularly, this 
invention is concerned With compounds of formula I and II 
Which have enhanced in vitro and in vivo antibiotic activity 
against tetracycline resistant strains as Well as a high level of 
activity against strains Which are normally susceptible to 
tetracyclines. 

25 

30 

35 

In formula I and II, X is selected from amino, NRlR2 or 
halogen; the halogen is selected from bromine, chlorine, 
?uorine or iodine; 
and When X=NRlR2 and Rl=hydrogen, 

R2=methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, 2-methylpropyl or l,l-dimethylethyl; 

and When Rl=methyl or ethyl, 
R2=methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 

l-methylpropyl or 2-methylpropyl; 

60 

6 
and When Rl=n-propyl, 

R2=n-propyl, l-methylethyl, n-butyl, l-methylpropyl or 
2-methylpropyl; 

and When Rl=l-methylethyl, 
R2=n-butyl, l-methylpropyl or 2-methylpropyl; 

and When Rl=n-butyl, 
R2=n-butyl, l-methylpropyl or 2-methylpropyl; 

and When Rl=l-methylpropyl, 
R2=2-methylpropyl; 
R is selected from R4(CH2)nCOi or R4'(CH2)nSO2i; 

and When R=R4(CH2)nCOi and n=0, 
R4 is selected from hydrogen; amino; monosubstituted 

amino selected from straight or branched (CliC6) 
alkylamino, cyclopropylamino, cyclobutylamino, ben 
Zylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(l - 
methylethyl)amino, monomethylbenZylamino, 
piperidinyl, morpholinyl, l-imidaZolyl, l-pyrrolyl, 
l-(l,2,3-triaZolyl) or 4-(l,2,4-triaZolyl); straight or 
branched (C 1*C4)alkyl group selected from methyl, 
ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, 2-methylpropyl or l,l-dimethylethyl; 
(C3£6)cycloalkyl group selected from cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl; substituted 
(C3£6)cycloalkyl group (substitution selected from 
(Cl£3)alkyl, cyano, amino or (C1*C3)acyl); (C6iClo) 
aryl group selected from phenyl, ot-naphthyl or 
[3-naphthyl; substituted (C6*ClO)aryl group 
(substitution selected from halo, (C liC4)alkoxy, trihalo 
(CliC3)alkyl, nitro, amino, cyano, (CliC4) 
alkoxycarbonyl, (C1*C3)alkylamino or carboxy); 
(C7*C9)aralkyl group selected from benZyl, 
l-phenylethyl, 2-phenylethyl or phenylpropyl; 
ot-amino-(CliC4)alkyl group selected from 
aminomethyl, ot-amino-ethyl, ot-aminopropyl or 
ot-aminobutyl; carboxy(C2*C4)alkylamino group 
selected from aminoacetic acid, ot-aminobutyric acid or 
ot-aminopropionic acid and their optical isomers; 
(C7*C9)aralkylamino group such as phenylglycyl; 
(C1*C4)alkoXycarbonylamino substituted (CliC4) 
alkyl group, substitution selected from phenyl or 
p-hydroxyphenyl; ot-hydroxy(CliC3)alkyl group 
selected from hydroxymethyl, ot-hydroxyethyl or 
ot-hydroxy-l-methylethyl or ot-hydroxypropyl; 
ot-mercapto(CliC3)alkyl group selected from 
mercaptomethyl, ot-mercaptoethyl, ot-mercapto-l 
methylethyl or ot-mercaptopropyl; halo(CliC3)alkyl 
group such as bromomethyl, ?uoromethyl, 
di?uoromethyl, tri?uoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, 2-?uoroethyl, 2,2 
di?uoroethyl, 2,2,2-tri?uoroethyl, 2-bromoethyl or 
2-iodoethyl; a heterocycle group selected from a ?ve 
membered aromatic or saturated ring With one N, O, S 
or Se heteroatom optionally having a benZo or pyrido 
ring fused thereto: 

/ 
Q or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 



US RE40,086 E 
7 

or a ?ve membered aromatic ring With tWo N, O, S or Se 
heteroatoms optionally having a benZo or pyrido ring 
fused thereto: 

Z1 Z1 
\ 

| / or | /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, benZothiaZolyl, 
3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 

adjacent appended O heteroatom: 

(ix, (,1: or x: l 
A A 

(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(CliC3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 

matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 

adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; acyl or haloacyl group or 
haloacyl group selected from acetyl, propionyl, 
chloroacetyl, tri?uoroacetyl, (C3iC6) 
cycloalkylcarbonyl such as cyclopropylcarbonyl, 
cyclobutylcarbonyl, cyclopentylcarbonyl, 
cyclohexylcarbonyl, (2,3-dimethylcyclopropyl) 
carbonyl, (l,2-dimethylcyclopropyl)carbonyl, 
(2-ethylcyclopropyl)carbonyl, (2-methylcyclopentyl) 
carbonyl or (3-ethylcyclobutyl)carbonyl, (C6iClo) 
aroyl selected from benZoyl or naphthoyl, halo substi 
tuted (C6*C1O)aroyl such as penta?uorobenZoyl, 
4-chlorobenZoyl, 3-bromobenZoyl or 3,4 
di?uorobenZoyl, (Cl*C4)alkylbenZoyl such as 
4-toluoyl, 2-toluoyl or 4-(1-methylethyl)benZoyl, or 
(heterocycle)carbonyl, the heterocycle selected from a 
?ve membered aromatic or saturated ring With one N, 
O, S or Se heteroatom optionally having a benZo or 
pyrido ring fused thereto: 
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/ 
0 or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 

or a ?ve membered aromatic ring With tWo N, O, S or Se 
heteroatoms optionally having a benZo or pyrido ring 
fused thereto: 

Z1 Z1 
\ 

| / or | /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, (,1: or kg: 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (C 1*C3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l -piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (C1*C4)alkoxycarbonyl 
group selected from methoxycarbonyl, 
ethoxycarbonyl, straight or branched [propoxylcarbo 
nyl] propoxycarbonyl, straight or branched butoxycar 
bonyl or allyloxycarbonyl; vinyl or substituted vinyl 
group [substituted selected from (C 1*C3)alkyl group, 
halogen, (C6*C1O)aryl group selected from phenyl, 
ot-naphthyl, [3-naphthyl, substituted (C6iC 1O)aryl 
group (substituted selected from halo, (Cl£4)alkoxy, 
trihalo(CliC3)alkyl, nitro, amino, cyano, (C 1*C4) 
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alkoxycarbonyl, (CliC3)alkylamino or carboxy), halo 
(CliC3)alkyl group such as bromomethyl, 
?uoromethyl, di?uoromethyl, tri?uoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, 
2-bromoethyl or 2-iodoethyl, a heterocycle group 
selected from a ?ve membered aromatic or saturated 
ring With one N, O, S or Se heteroatom optionally 
having a benZo or pyrido ring fused thereto: 

/ 
0 or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or 
selenaZolyl]; (CliC4)alkoxy group such as allyloxy, 
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy; 
C6-aryloxy group selected from phenoxy or substituted 
phenoxy (substitution selected from halo, (CliC4) 
alkyl, nitro, cyano, thiol, amino, carboxy, di(Cl£3) 
alkylamino); (C7*ClO)aralkyloXy group such as 
benZyloXy, l-phenylethyloxy or 2-phenylethyloxy; 
vinyloxy or substituted vinyloxy group (substitution 
selected from (C1*C4)alkyl, cyano, carboxy, or 
(C6*ClO)aryl selected from phenyl, ot-naphthyl or 
[3-naphthyl); RaRbamino(CliC4)alkoxy group, 
Wherein RaRl7 is a straight or branched (Cl£4)alkyl 
selected from methyl, ethyl, n-propyl, l-methylethyl, 
n-butyl, l-methylpropyl, 2-methylpropyl or l,l 
dimethylethyl or RaRl7 is (C2)”, n=2*6, or i(CH2)2W 
(CH2)2i Wherein W is selected from iN(CliC3)i 
alkyl [straight or branched], iNH, iNOB [B is 
selected from hydrogen or (Cl£3)alkyl], O or S; or 
RaRbaminoxy group, Wherein RaRb is a straight or 
branched (Cl£4)alkyl selected from methyl, ethyl, 
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or 
2-methylpropyl or R"Rl7 is (CH2)n, n=2*6, or 
i(CH2)2W(CH2)2i Wherein W is selected from 
iN(CliC3)ialkyl [straight or branched], iNH, 
iNOB [B is selected from hydrogen or (C 1*C3)alkyl], 
O or S; 

and When R=R4(CH2)nCOi and n=l*4, 
R4 is selected from hydrogen; amino; straight or branched 

(C1*C4)alkyl group selected from methyl, ethyl, 
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, 
2-methylpropyl or l,l-dimethylethyl; (C3iC6) 
cycloalkyl group selected from cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl; substituted 
(C3*C6)cycloalkyl group (substitution selected from 
(C1*C3)alkyl, cyano, amino or (Cl£3)acyl); (C6iClo) 
aryl group selected from phenyl, ot-naphthyl or 
[3-naphthyl; substituted (C6*ClO)aryl group 
(substitution selected from halo, (C liC4)alkoxy, trihalo 
(CliC3)alkyl, nitro, amino, cyano, (CliC4) 
alkoxycarbonyl, (C1*C3)alkylamino or carboxy); 
(C7*C9)aralkyl group such as benZyl, l-phenylethyl, 
2-phenylethyl or phenylpropyl; acyloxy or haloacyloxy 
group, selected from acetyl, propionyl, chloroacetyl, 
trichloroacetyl, (C3*C6)cycloalkylcarbonyl, (C6iClo) 
aroyl selected from benZoyl or naphthoyl, halo substi 
tuted (C6*C1O)aroyl such as penta?uorobenZoyl, 
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10 
4-chlorobenZoyl, 3-bromobenZoyl or 3,4 
di?uorobenZoyl, (Cl*C4)alkylbenZoyl such as 
4-toluoyl, 2-toluoyl or 4-(1-methylethyl)benZoyl, 
(heterocycle)carbonyl, the heterocycle selected from a 
?ve membered aromatic or saturated ring With one N, 
O, S or Se heteroatom optionally having a benZo or 
pyrido ring fused thereto: 

/ 
c or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

| / or | /Z 
Z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oXaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, (,1: O: l}, 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(Cl*C4)alkoXy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo 
lpiperaZinyl, 4-ethyl-2,3 -dioXo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (CliC4)alkoxy group such as 
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert 
butoxy; C6-aryloxy group selected from phenoxy or 
substituted phenoxy (substitution selected from halo, 
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(C1*C4)alkyl, nitro, cyano, thiol, amino, carboxy, 
di(CliC3)alkylamino); (C7*ClO)aralkyloXy group such 
as benZyloxy, l-phenylethyloxy or 2-phenylethyloxy; 
(C1*C3)alkylthio group selected from methylthio, 
ethylthio, propylthio or allylthio; C6-arylthio group 
selected from phenylthio or substituted phenylthio 
(substitution selected from halo, (C1*C4)alkyl, nitro, 
cyano, thiol, amino, carboxy, di(CliC3)alkylamino); 
C6-arylsulfonyl group selected from phenylsulfonyl or 
substituted phenylsulfonyl (substitution selected from 
halo, (C liC4)alkoxy, trihalo(C 1*C3)alkyl, nitro, amino, 
cyano, (C1*C4)alkoxycarbonyl, (C1*C3)alkylamino or 
carboxy); (C7*C8)aralkylthio group such as benZylthio, 
l-phenylethylthio or 2-phenylethylthio; a heterocycle 
group selected from a ?ve membered aromatic or 
saturated ring With one N, O, S or Se heteroatom 
optionally having a benZo or pyrido ring fused thereto: 

/ 
o M 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring ?lsed thereto: 

Z1 Z1 
\ 

| / or | /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oXaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 51k: M l}: 
(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(C1*C3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
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12 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3 -dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioXo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; hydroxy group; mercapto 
group; mono- or di-straight or branched chain (CliC6) 
alkylamino group selected from methyl, ethyl, 
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, 
2-methylpropyl, l,l-dimethylethyl, n-pentyl, 
2-methylbutyl, l,l-dimethylpropyl, 2,2 
dimethylpropyl, 3-methylbutyl, n-hexyl, 
l-methylpentyl, l,l-dimethylbutyl, 2,2-dimethylbutyl, 
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl 
or l-methyl- l -ethylpropylamino; (CziCs) 
aZacycloalkyl group such as aZiridinyl, aZetidinyl, 
pyrrolidinyl, piperidinyl, morpholinyl or 
2-methylpyrrolidinyl; carboxy(C2iC4)alkylamino 
group selected from aminoacetic acid, 
ot-aminopropionic acid, ot-aminobutyric acid and their 
optional isomers; ot-hydroxy(CliC3)alkyl group 
selected from hydroxymethyl, ot-hydroxyethyl or 
ot-hydroxy-l-methylethyl or ot-hydroxypropyl; halo 
(C1*C3)alkyl group such as bromomethyl, 
?uoromethyl, di?uoromethyl, tri?uoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoromethyl, 
2-bromoethyl or 2-iodoethyl; acyl or haloacyl group 
selected from acetyl, propionyl, chloroacetyl, 
tri?uoroacetyl, (C3*C6)cycloalkylcarbonyl, (C6*CIO) 
aroyl selected from benZoyl or naphthoyl, halo substi 
tuted (C6*C1O)aroyl such as penta?uorobenZoyl, 
4-chlorobenZoyl, 3-bromobenZoyl, 3,4 
di?uorobenZoyl, (Cl*C4)alkylbenZoyl such as 
4-toluoyl, 2-toluoyl or 4-(l-methylethyl)benZoyl, or 
(heterocycle)carbonyl, the heterocycle selected from a 
?ve membered aromatic or saturated ring With one N, 
O, S or Se heteroatom optionally having a benZo or 
pyrido ring fused thereto: 

/ 
0 or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl; 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oXaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
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With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 1,10 or go 
A A 

(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (C1*C4)alkoxycarbonyl, 
(CliC3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (CliC4) 
alkoxycarbonylamino group selected from tert 
butoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylamino, ethoxycarbonylamino or pro 
poxycarbonylamino; (C1*C4)alkoxycarbonyl group 
selected from methoxycarbonyl, ethoxycarbonyl, 
straight or branched propoxycarbonyl, allyloxycarbo 
nyl or straight or branched butoxycarbonyl; RaRbamino 
(CliC4)alkoxy group, Wherein RaRb is a straight or 
branched (Cl£4)alkyl selected from methyl, ethyl, 
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or 
2-methylpropyl or RaRb is (CH2)n, n=2*6, or 
i(CH2)2W(CH2)2i Wherein W is selected from 
iN(CliC3)alkyl [straight or branched], iNH, 
iNOB [B is selected from hydrogen or (C 1*C3)alkyl], 
O or S; or RaRbaminoxy group, Wherein RaRl7 is a 
straight or branched (C 1*C4)alkyl selected from 
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, or 2-methylpropyl or RaRb is (CH2)n, 
n=2*6, or i(CH2)2Wi(CH2)2i Wherein W is 
selected from iN(CliC3)alkyl [straight or branched], 
iNH, iNOB [B is selected from hydrogen or 
(CliC3)alkyl], O or S; 

and When RiR(CH2)nSO2i and n=0, 
4' is selected from amino; monosubstituted amino 
selected from straight or branched (C 1*C6)alkylamino, 
cyclopropylamino, cyclobutylamino, benZylamino or 
phenylamino; disubstituted amino selected from 
dimethylamino, diethylamino, ethyl(l-methylethyl) 
amino, monomethylbenZylamino, piperidinyl, 
morpholinyl, l-imidaZolyl, l-pyrrolyl, l-(l,2,3 
triaZolyl) or 4-(l,2,4-triaZolyl); straight or branched 
(C1*C4)alkyl group selected from methyl, ethyl, 
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, 
2-methylpropyl or l,l-dimethylethyl; (C3AC6) 
cycloalkyl group selected from cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl; substituted 
(C3*C6)cycloalkyl group (substitution selected from 
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14 
(Cl£3)alkyl, cyano, amino or (C1*C3)acyl); (C6iClo) 
aryl group selected from phenyl, ot-naphthyl or 
[3-naphthyl; substituted (C6*ClO)aryl group 
(substitution selected from halo, (C 1*C4)alkoxy, trihalo 
(CliC3)alkyl, nitro, amino, cyano, (CliC4) 
alkoxycarbonyl, (C1*C3)alkylamino or carboxy); 
(C7£9)aralkyl group such as benZyl, l-phenylethyl, 
2-phenylethyl or phenylpropyl; halo(CliC3)alkyl 
group such as bromomethyl, ?uoromethyl, 
di?uoromethyl, tri?uoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, 2-?uoroethyl, 2,2 
di?uoroethyl, 2,2,2-tri?uoroethyl, 2-chloroethyl, 2,2 
dichloroethyl, 2,2,2-trichloroethyl, 2-bromoethyl or 
2-iodoethyl; a heterocycle group selected from a ?ve 
membered aromatic or saturated ring With one N, O, S 
or Se heteroatom optionally having a benZo or pyrido 
ring fused thereto: 

[,5 or (f) 
Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring ?lsed thereto: 

Z1 Z1 
\ 

I / or I /Z 
Z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 51x0 or Ilka 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (C 1*C3) 
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alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo-l-piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; R“Rbamino(Cl*C4)alkoxy 
group, Wherein RaRb is a straight or branched (Cl£4) 
alkyl selected from methyl, ethyl, n-propyl, 
l-methylethyl, n-butyl, l-methylpropyl, 
2-methylpropyl or RaRb is (C2)”, n=2*6, or 
i(CH2)2W(CH2)2i Wherein W is selected from 
iN(CliC3)ialkyl [straight or branched], iNH, 
iNOB [B is selected from hydrogen or (C 1*C3)alkyl], 
O or S; or RaRbaminoxy group, Wherein RaRb is a 
straight or branched (CliC4)alkyl selected from 
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, or 2-methylpropyl or RaRb is (CH2)n, 
n=2*6, or i(CH2)2Wi(CH2)2i Wherein W is 
selected from iN(CliC3)alkyl [straight or branched], 
iNH, iNOB [B is selected from hydrogen or 
(CliC3)alkyl], O or S; and When R=R4 (CH2)nSO2i 
and n=l*4, 

R4’ is selected from hydrogen; amino; straight or branched 
(C1*C4)alkyl group selected from methyl, ethyl, 
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, 
2-methylpropyl or l,l-dimethylethyl; (CliC4) 
carboxyalkyl group; (C3*C6)cycloalkyl group selected 
from cyclopropyl, cyclobutyl, cyclopentyl or cyclo 
hexyl; substituted (C3*C6)cycloalkyl group 
(substitution selected from (C l£3)alkyl, cyano, amino 
or (Cl£3)acyl); (C6*ClO)aryl group selected from 
phenyl, ot-naphthyl or [3-naphthyl; substituted (C6iC 1O) 
aryl group (substitution selected from halo, (Cl£4) 
alkoxy, trihalo(CliC3)alkyl, nitro, amino, cyano, 
(CliC4)alkoxycarbonyl, (C1*C3)alkylamino or 
carboxy); (C7*C9)aralkyl group selected from benZyl, 
l-phenylethyl, 2-phenylethyl or phenylpropyl; (C l£4) 
alkoxy group such as allyloxy, methoxy, ethoxy, 
n-propoxy or tert-butoxy; C6-aryloxy group selected 
from phenoxy or substituted phenoxy (substitution 
selected from halo, (C1*C3)alkyl, nitro, cyano, thiol, 
amino, carboxy, di(CliC3)alkylamino); (CfClO) 
aralkyloxy group such as benZyloxy, l-phenylethyloxy 
or 2-phenylethyloxy; RaRbamino (CliC4)alkoxy 
group, Wherein RaRb is a straight or branched (Cl£4) 
alkyl selected from methyl, ethyl, n-propyl, 
l-methylethyl, n-butyl, l-methylpropyl, or 
2-methylpropyl or R"Rl7 is (CH2)n, n=2*6, or 
i(CH2)2W(CH2)2i Wherein W is selected from 
iN(CliC3)alkyl [straight or branched], iNH, 
iNOB [B is selected from hydrogen or (C 1*C3)alkyl], 
O or S; or RaRbaminoxy group, Wherein RaRb is a 
straight or branched (CliC4)alkyl selected from 
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, or 2-methylpropyl or RaRb is (CH2)n, 
n=2*6, or i(CH2)2W(CH2)2i Wherein W is selected 
from iN(Cl£3)alkyl [straight or branched], iNH, 
iNOB [B is selected from hydrogen or (C 1*C3)alkyl], 
O or S; (C1*C3)alkylthio group selected from 
methylthio, ethylthio or n-propylthio; C6-arylthio 
group selected from phenylthio or substituted phe 
nylthio (substitution selected from halo, (C1*C3)alkyl, 
nitro, cyano, thiol, amino, carboxy, di(CliC3) 
alkylamino); (C7*C8)aralkylthio group such as 
benZylthio, l-phenylethylthio or 2-phenylethylthio; a 
heterocycle group selected from a ?ve membered aro 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
matic or saturated ring With one N, O, S or Se heteroa 
tom optionally having a benZo or pyrido ring fused 

/ / 
0 or Q 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
Z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 51x0 or Ilka 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3 -dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; hydroxy group; mercapto 
group; mono- or di-straight or branched (CliC6) 
alkylamino group selected from methyl, ethyl, 
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, 
2-methylpropyl, l,l-dimethylethyl, 2-methylbutyl, l,l 
dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl, 
n-hexyl, l-methylpentyl, l,l-dimethylbutyl, 2,2 
dimethylbutyl, 2-methylpentyl, 1,2-dimethylbutyl, 1,3 



US RE40,086 E 
17 

dimethylbutyl or l-methyl-l-ethylpropyl amino; halo 
(CliC3)alkyl group such as bromomethyl, 
?uoromethyl, di?uoromethyl, tri?uoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoromethyl, 
2-chloroethyl, 2,2-dichloroethyl, 2,2,2-trichloroethyl, 
2-bromoethyl or 2-iodoethyl; acyl or haloacyl group 
selected from acetyl, propionyl, chloroacetyl, 
tri?uoroacetyl, (C3iC6)cycloalkycarbonyl, (C6£lo) 
aroyl selected from benZoyl or naphthoyl, halo substi 
tuted (C6*C1O)aroyl such as penta?uorobenZoyl, 
4-chlorobenZoyl, 3-bromobenZoyl or 3,4 
di?uorobenZoyl, (Cl*C4)alkylbenZoyl such as 
4-toluoyl, 2-toluoyl or 4-(1-methylethyl)benZoyl, or 
(heterocycle)carbonyl, the heterocycle selected from a 
?ve membered aromatic or saturated ring With one N, 
O, S or Se heteroatom optionally having a benZo or 
pyrido ring fused thereto: 

6 or (f) 
Z:N,O,SorSe 

such as pyrrolyl, N-methyl indolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, (,1: or go 
A A 

(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (C1*C4)alkoxycarbonyl, 
(CliC3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
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18 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo 
lpiperaZinyl, 4-ethyl-2,3 -dioxo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (C1*C4)alkoxycarbonyl 
group selected from methoxycarbonyl, 
ethoxycarbonyl, straight or branched propoxycarbonyl, 
allyloxycarbonyl or straight or branched butoxycarbo 
nyl; 

R5 is selected from hydrogen; straight or branched 
(C1*C3)alkyl group selected from methyl, ethyl, 
n-propyl or l-methylethyl; (C6*C1O)aryl group selected 
from phenyl, ot-naphthyl or [3-naphthyl; (C7£9)aralkyl 
group such as benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl; a heterocycle group selected from a ?ve 
membered aromatic or saturated ring With one N, O, S 
or Se heteroatom optionally having a benZo or pyrido 
ring fused thereto: 

U or (f) 
Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
Z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, benZothiaZolyl, 
3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 51k: O: l}: 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
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matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl, 
2-dioxothiomorpholinyl; or i(CH2)nCOOR7 Where 
n=0*4 and R7 is selected from hydrogen; straight or 
branched (C1*C3)alkyl group selected from methyl, 
ethyl, n-propyl, or l-methylethyl; or (C6*C1O)aryl 
group selected from phenyl, ot-naphthyl [3-naphthyl; R6 
is selected from hydrogen; straight or branched 
(C1*C3)alkyl group selected from methyl, ethyl, 
n-propyl or l-methylethyl; (C6*C1O)aryl group selected 
from phenyl, ot-naphthyl or [3-naphthyl; (C7£9)aralkyl 
group such as benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl; a heterocycle group selected from a ?ve 
membered aromatic or saturated ring With one N, O, S 
or Se heteroatom optionally having a benZo or pyrido 
ring fused thereto: 

[5 or (f) 
Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 51x0 or lilfxo 
(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (C1*C4)alkoxycarbonyl, 
(C1*C3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

20 
such as y-butyrolactam, y-butyrolactone, imidaZolidinone 

or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3 -dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; or i(CH2)nCOOR7 Where 
n=041 and R7’ is selected from hydrogen; straight or 
branched (C 1*C3)alkyl selected from methyl, ethyl, 
n-propyl, or l-methylethyl; or (C6*C1O)aryl selected 
from phenyl, ot-naphthyl or [3-naphthyl; With the pro 
viso that R5 and R6 cannot both be hydrogen; or R5 and 
R6 taken together are i(CH2)2W(CH2)2i, Wherein W 
is selected from (CH2)n and n=(Ll, iNH, iN(CliC3) 
alkyl [straight or branched], iN(CliC4)alkoxy, 
oxygen, sulfur or substituted congeners selected from 
(L or D)proline, ethyl(L or D)prolinate, morpholine, 
pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal com 
plexes. 

Preferred compounds are compounds according to the 
above formula I and H in Which X is selected from amino, 
NRlR2, or halogen; the halogen is selected from bromine, 
chlorine, ?uorine or iodine; 
and When X=NR1R2 and Rl=hydrogen, 

R2=methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, 2-methylpropyl or l,l-dimethylethyl; 
and When Rl=methyl or ethyl, 

R2=methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl or 2-methylpropyl; 

R is selected from R4(CH2)nCOi or R4'(CH2)nSO2i; 
and When R=R4(CH2)nCOi and n=0, 
R4 is selected from hydrogen; amino; monosubstituted 

amino selected from straight or branched (CliC6) 
alkylamino, cyclopropylamino, cyclobutylamino, ben 
Zylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(l - 
methylethyl)amino, monomethylbenZylamino, 
piperidinyl, morpholinyl, l-imidaZolyl, l-pyrrolyl, 
l-(l,2,3-triaZolyl) or 4-(l,2,4-triaZolyl); straight or 
branched (C 1*C3)alkyl group selected from methyl, 
ethyl, n-propyl or l-methylethyl; (C3£6)cycloalkyl 
group selected from cyclopropyl, cyclobutyl, cyclopen 
tyl or cyclohexyl; substituted (C3*C6)cycloalkyl group 
(substitution selected from (C 1*C3)alkyl, cyano, amino 
or (Cl£3)acyl); (C6*C1O)aryl group selected from 
phenyl, ot-naphthyl or [3-naphthyl; substituted (C6iC 1O) 
aryl group (substitution selected from halo, (CliC4) 
alkoxy, trihalo(CliC3)alkyl, nitro, amino, cyano, 
(CliC4)alkoxycarbonyl, (C1*C3)alkylamino or 
carboxy); ot-amino-(CliC4)alkyl group selected from 
aminomethyl, ot-aminoethyl, ot-aminopropyl or 
ot-aminobutyl; carboxy(C2*C4)alkylamino group 
selected from aminoacetic acid, ot-aminobutyric acid or 
ot-aminopropionic acid and their optical isomers; 
(C7*C9)aralkylamino group such as phenylglycyl; 
(C1*C4)alkoxycarbonylamino substituted (CliC4) 
alkyl group, substitution selected from phenyl or 
p-hydroxyphenyl; ot-hydroxy(CliC3)alkyl group 
selected from hydroxymethyl, ot-hydroxyethyl or 
ot-hydroxy-l-methylethyl or ot-hydroxypropyl; halo 
(C1*C3)alkyl group such as bromomethyl, 
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?uoromethyl, di?uoromethyl, tri?uoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, 
2-bromoethyl or 2-iodoethyl; a heterocycle group 
selected from a ?ve membered aromatic or saturated 
ring With one N, O, S or Se heteroatom optionally 
having a benZo or pyrido ring fused thereto: 

[5 or (f) 
Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(x, (,1: M l}, 
(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(C 1*C4)alkoxy, trihalo(C 1*C3) 
alkyl, nitro, amino, cyano, (C1*C4)alkoxycarbonyl, 
(C1*C3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (C 1*C3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l -piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; acyl or haloacyl group 
selected from acetyl, propionyl, chloroacetyl, 
tri?uoroacetyl, (C3iC6)cycloalkylcarbonyl such as 
cyclopropylcarbonyl, cyclobutylcarbonyl, 
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cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3 
dimethylcyclopropyl)carbonyl, (1,2 
dimethylcyclopropyl)carbonyl, (2-ethylcyclopropyl) 
carbonyl, (2-methylcyclopentyl)carbonyl or 
(3-ethylcyclobutyl)carbonyl, (C6*ClO)aroyl selected 
from benZoyl or naphthoyl, halo substituted (C6iClo) 
aroyl such as penta?uorobenZoyl, 4-chlorobenZoyl, 
3-bromobenZoyl or 3,4-di?uorobenZoyl, (CliC4) 
alkylbenZoyl such as 4-toluoyl, 2-methyltoluoyl or 
4-(1-methylethyl)benZoyl, or (heterocycle)carbonyl, 
the heterocycle selected from a ?ve membered aro 
matic or saturated ring With one N, O, S or Se heteroa 
tom optionally having a benZo or pyrido ring fused 

/ / 
0 or Q 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, oxaZolyl, 
benZoxaZolyl, indaZolyl, thiaZolyl, benZothiaZolyl, 3-alkyl 
3H-imidaZo[4,5-b]pyridyl or pyridylimidaZolyl, or a ?ve 
membered saturated ring With one or tWo N, O, S or Se 
heteroatoms and an adjacent appended O heteroatom: 

(ix, 51k: O: l}: 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) such as y-butyrolactam, y-butyrolactone, 
imidaZolidinone or N-aminoimidaZolidinone, or a six 
membered aromatic ring With one to three N, O, S or Se 
heteroatoms such as pyridyl, pyridaZinyl, pyraZinyl, 
sym-triaZinyl, unsym-triaZinyl, pyrimidinyl or (Cl£3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3 -dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
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dioXo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (CliC4)alkoxycarbonyl 
group selected from methoxycarbonyl, 
ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl 
or allyloxycarbonyl; vinyl or substituted vinyl group 
[substituted selected from (C1*C3)alkyl group, 
halogen, (C6*C1O)aryl group selected from phenyl, 
ot-naphthyl, [3-naphthyl, substituted (C6*ClO)aryl 
group (substituted selected from halo, (CliC4)alkoxy, 
trihalo(CliC3)alkyl, nitro, amino, cyano, (CliC4) 
alkoxycarbonyl, (CliC3)alkylamino or carboxy), halo 
(CliC3)alkyl group such as bromomethyl, 
?uoromethyl, di?uoromethyl, tri?uoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, 
2-bromoethyl or 2-iodoethyl, a heterocycle group 
selected from a ?ve membered aromatic or saturated 
ring With one N, O, S or Se heteroatom optionally 
having a benZo or pyrido ring fused thereto: 

[fl or (f) 
Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or 
selenaZolyl]; (CliC4)alkoxy group such as allyloxy, 
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy; 
C6-aryloxy group selected from phenoxy or substituted 
phenoxy (substitution selected from halo, (CliC4) 
alkyl, nitro, cyano, thiol, amino, carboxy, di(Cl£3) 
alkylamino); (C7*ClO)aralkyloXy group such as 
benZyloXy, l-phenylethyloxy or 2-phenylethyloxy; 
vinyloxy or substituted vinyloxy group (substitution 
selected from (C1*C4)alkyl, cyano, carboxy, or 
(C6*ClO)aryl selected from phenyl, ot-naphthyl or 
[3-naphthyl); RaRbamino(CliC4)alkoxy group, 
Wherein RaRl7 is a straight or branched (Cl£4)alkyl 
selected from methyl, ethyl, n-propyl, l-methylethyl, 
n-butyl, l-methylpropyl, or 2-methylpropyl or RaRb is 
(C2)”, n=2*6, or i(CH2)2W(CH2)2i Wherein W is 
selected from iN(CliC3)alkyl [straight or branched], 
iNH, iNOB [B is selected from hydrogen or 
(C 1*C3)alkyl], O or S; or RaRbaminoxy group, Wherein 
R"R3 is a straight or branched (CliC4)alkyl selected 
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, or 2-methylpropyl or RaRb is (CH2)n, 
n=2*6, or i(CH2)2Wi(CH2)2i Wherein W is 
selected from iN(CliC3)ialkyl [straight or 
branched], iNH, iNOB [B is selected from hydro 
gen or (CliC3)alkyl], O or S; 

and When R=R4(CH2)nCOi and n=l*4, 
R4 is selected from hydrogen; (C1*C3)alkyl group 

selected from methyl, ethyl, n-propyl or l-methylethyl; 
amino; mono sub stituted amino selected from straight 
or branched (C1*C6)alkylamino, cyclopropylamino, 
cyclobutylamino, benZylamino or phenylamino; disub 
stituted amino selected from dimethylamino, 
diethylamino, ethyl( l -methylethyl)amino, 
monomethylbenZylamino, piperidinyl, morpholinyl, 
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l-imidaZolyl, l-pyrrolyl, l-(l,2,3-triaZolyl) or 4-(l,2, 
4-triaZolyl); (C6*C1O)aryl group selected from phenyl, 
ot-naphthyl or [3-naphthyl; substituted (C6*ClO)aryl 
group (substitution selected from halo, (Cl£4)alkoxy, 
trihalo(CliC3)alkyl, nitro, amino, cyano, (CliC4) 
alkoxycarbonyl, (Cl£3)alkylamino or carboxy); acy 
loxy or haloacyloxy group, selected from acetyl, 
propionyl, chloroacetyl, trichloroacetyl, (C3iC6) 
cycloalkylcarbonyl, (C6*ClO)aroyl selected from ben 
Zoyl or naphthoyl, halo substituted (C6£lo)aroyl such 
as penta?uorobenZoyl, 4-chlorobenZoyl, 
3-bromobenZoyl or 3,4-di?uorobenZoyl, (CliC4) 
alkylbenZoyl such as 4-toluoyl, 2-toluoyl, 4-(1 
methylethyl)benZoyl or (heterocycle)carbonyl, the het 
erocycle selected from a ?ve membered aromatic or 
saturated ring With one N, O, S or Se heteroatom 
optionally having a benZo or pyrido ring fused thereto: 

/ 
Q or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 

> \ or Z 

I Z/ I / 
ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oXaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, (,1: or I}, 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(Cl*C4)alkoXy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
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unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo 
lpiperaZinyl, 4-ethyl-2,3 -dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (C1*C4)alkoxy group such as 
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert 
butoxy; RaRb amino (C l£4)alkoxy group, Wherein 
RaRb is a straight or branched (CliC4)alkyl selected 
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, or 2-methylpropyl or RaRb is (C2)”, 
n=2*6, or i(CH2)2W(CH2)2i Wherein W is selected 
from iN(CliC3)ialkyl [straight or branched], 
iNH, iNOB [B is selected from hydrogen or 
(C 1*C3)alkyl], O or S; or RaRbaminoxy group, Wherein 
RaRb is a straight or branched (CliC4)alkyl selected 
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, or 2-methylpropyl or RaRb is (CH2)n, 
n=2*6, or i(CH2)2W(CH2)2i Wherein W is selected 
from iN(CliC3)ialkyl [straight or branched], 
iNH, iNOB [B is selected from hydrogen or 
(CliC3)alkyl], O or S; C6-aryloxy group selected from 
phenoxy or substituted phenoxy (substitution selected 
from halo,(CliC4)alkyl, nitro, cyano, thiol, amino, 
carboxy, di(CliC3)alkylamino); (CliC3)alkylthio 
group selected from methylthio, ethylthio, propylthio 
or allylthio; C6-arylthio group selected from phenylthio 
or substituted phenylthio (substitution selected from 
halo, (C1*C4)alkyl, nitro, cyano, thiol, amino, carboxy, 
di(CliC3)alkylamino); C6-arylsulfonyl group selected 
from phenylsulfonyl or substituted phenylsulfonyl 
(substitution selected from halo, (C liC4)alkoxy, trihalo 
(CliC3)alkyl, nitro, amino, cyano, (CliC4) 
alkoxycarbonyl, (C 1*C3)alkylamino or carboxy); a het 
erocycle group selected from a ?ve membered aromatic 
or saturated ring With one N, O, S or Se heteroatom 
optionally having a benZo or pyrido ring fused thereto: 

/ 
0 or F; 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 
\ 

I / or I /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
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With one or tWo N, O, S or Se heteroatoms and an 

adjacent appended O heteroatom: 

(ix, (,1: or kg: 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 

matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (C 1*C3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 

adjacent appended O heteroatom such as 2,3-dioxo 
lpiperaZinyl, 4-ethyl-2,3 -dioxo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l -piperaZinyl, 4-cyclopropyl-2 
dioxo- l -piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; hydroxy group; ot-hydroxy 
(C 1*C3)alkyl group selected from hydroxymethyl, 
ot-hydroxyethyl or ot-hydroxy-l -methylethyl or 
ot-hydroxypropyl; halo(CliC3)alkyl group such as 
bromomethyl, ?uoromethyl, di?uoromethyl, 
tri?uoromethyl, chloromethyl, dichloromethyl, 
trichloromethyl, 2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2 
tri?uoromethyl, 2-bromoethyl or 2-iodoethyl; acyl or 
haloacyl group selected from acetyl, propionyl, 
chloroacetyl, tri?uoroacetyl, (C3iC6) 
cycloalkylcarbonyl, (C6iC 1O)aroyl selected from ben 
Zoyl or naphthoyl, halo substituted (C6£lo)aroyl such 
as penta?uorobenZoyl, 4-chlorobenZoyl, 
3-bromobenZoyl or 3,4-di?uorobenZoyl, (CliC4) 
alkylbenZoyl such as 4-toluoyl, 2-toluoyl, or 4-(1 
methylethyl)benZoyl, or (heterocycle)carbonyl, the het 
erocycle selected from a ?ve membered aromatic or 
saturated ring With one N, O, S or Se heteroatom 
optionally having a benZo or pyrido ring fused thereto: 

/ 
0 or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 
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Z1 Z1 
\ 

I / or I /Z 
z 

ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, inidaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZolyl[4,5-b]pyridyl 
or pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo, N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, (‘ix or x l 
A A 

(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)-alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (C1*C4)alkoxycarbonyl, 
(C1*C3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidazolidinone 
or N-aminoimidaZolidinone, or a six membered aro 

matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 

adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 3-ethyl-2,3-dioxo-l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl2 
dioxo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (CliC4) 
alkoxycarbonylamino group selected from 
tertbutoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylamino, ethoxycarbonylamino or pro 
poxycarbonylamino; 

and When R=R4v (CH2)nSO2i and n=0, 

4' is selected from the amino; monosubstituted amino 
selected from as straight or branched (CliC6) 
alkylamino, cyclopropylamino, cyclobutylamino, ben 
Zylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(l - 
methylethyl)amino, monomethylbenZylamino, 
piperidinyl, morpholinyl, l-imidaZolyl, l-pyrrolyl, 
l-(l,2,3-triaZolyl) or 4-(l,2,4-triaZolyl); straight or 
branched (C1*C3)alkyl group selected from methyl, 
ethyl, n-propyl or l-methylethyl; (C6*C1O)aryl group 
selected from phenyl, ot-naphthyl or [3-naphthyl; sub 
stituted (C6*C1O)aryl group (substitution selected from 
halo, (C liC4)alkoxy, triahlo(C 1*C3)alkyl, nitro, amino, 
cyano, (C1*C4)alkoxycarbonyl, (C1*C3)alkylamino or 
carboxy); a heterocyclic group selected from a ?ve 
membered aromatic or saturated ring With one N, O, S 
or Se heteroatom optionally having a benZo or pyrido 
ring fused thereto: 
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/ 
0 or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolidinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 

> \ or Z 

I Z/ I / 
ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 1,10 or i}, 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three, N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3 -dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioxo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; 

and When R=R4v (CH2)nSO2i and n=l*4, 
R4’ is selected from hydrogen; amino; monosubstituted 

amino selected from straight or branched (CliC6) 
alkylamino, cyclopropylamino, cyclobutylamino, ben 
Zylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(l 
methylethyl)amino, monomethylbenZylamino, 
piperidinyl, morpholinyl, l-imidaZolyl, l-pyrrolyl, 
l-(l,2,3-triaZolyl) or 4-(l,2,4-triaZolyl); straight or 
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branched (C1*C3)alkyl group selected from methyl, 
ethyl, n-propyl or l-methylethyl; (C6*C1O)aryl group 
selected from phenyl, ot-naphthyl or [3-naphthyl; sub 
stituted (C6*C1O)aryl group (substitution selected from 
halo, (C liC4)alkoxy, trihalo(C 1*C3)alkyl, nitro, amino, 
cyano, (C1*C4)alkoxycarbonyl, (C1*C3)alkylamino or 
carboxy); (CliC4)alkoxy group such as allyloxy, 
methoxy, ethoxy, n-propoxy, n-butoxy, iso-butoxy or 
tert-butoxy; C6-aryloxy group selected from phenoxy 
or substituted phenoxy (substitution selected from halo, 
(C1*C4)alkyl, nitro, cyano, thiol, amino, carboxy, 
di(CliC3)alkylamino; (C7£lo)aralkyloxy group such 
as benZyloxy, l-phenylethyloxy or 2-phenylethyloxy; 
(C l *C4)carboxyalkyl group; 

R5 is selected from hydrogen; straight or branched 
(C1*C3)alkyl group selected from methyl, ethyl, 
n-propyl or l-methylethyl; (C6*C1O)aryl group selected 
from phenyl, ot-naphthyl or [3-naphthyl; (C7£9)aralkyl 
group such as benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl; a heterocyclic group selected from a ?ve 
membered aromatic or saturated ring With one N, O, S 
or Se heteroatom optionally having a benZo or pyrido 
ring fused thereto: 

/ 
0 or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl-2 
pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl,benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 

> \ or Z 

I Z/ I / 
ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oXaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended heteroatom: 

(ix, 51x0 M l}: 
(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(C1*C3)alkylamino or carboxy); (C7*C9)aralkyl group 
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30 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three, N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (C 1*C3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo- l -piperaZinyl, 
4-methyl-2,3-dioXo-l -piperaZinyl, 4-cyclopropyl-2 
dioxo - l -piperaZinyl, 2 -dioXomorpholinyl, 
2-dioxothiomorpholino; or i(CH2)nCOOR7 Where 
n=041 and R7 is selected from hydrogen; straight or 
branched (C 1*C3)alkyl group selected from methyl, 
ethyl, n-propyl or l-methylethyl; or (C6*C1O)aryl group 
selected from phenyl, ot-naphthyl or [3-naphthyl; 

R6 is selected from hydrogen; straight or branched 
(C1*C2)alkyl group selected from methyl, ethyl, 
n-propyl or l-methylethyl; (C6*C1O)aryl group selected 
from phenyl, ot-naphthyl or [3-naphthyl; (C7£9)aralkyl 
group such as benZyl, l-phenylethyl, 2-phenylethyl, 
2-phenylethyl or phenylpropyl; a heterocyclic group 
selected from a ?ve membered aromatic or saturated 
ring With one N, O, S or Se heteroatom optionally 
having a benZo or pyrido ring fused thereto: 

/ 
Q or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolidinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 

> \ or Z 

I Z/ I / 
ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oXaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended heteroatom: 

(ix, (1,10: l}: 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
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selected from halo,(CliC4)alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (C1*C4)alkoxycarbonyl, 
(C1*C3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three, N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo-lpiperaZinyl, 4-methyl 
2,3-dioxo- l -piperaZinyl, 4-cyclopropyl-2-dioxo- l - 
piperaZinyl, 2-dioxomorpholinyl, 
2-dioxothiomorpholinyl; or (CH2)nCOOR7 Where 
n=0*4 and R7’ is selected from hydrogen; straight or 
branched (Cl£3)alkyl selected from methyl, ethyl, 
n-propyl or l-methylethyl; or (C6*C1O)aryl selected 
from phenyl, [3-naphthyl or [3-naphthyl; With the pro 
viso that R5 and R6 cannot both be hydrogen; or R5 and 
R6 taken together are i(CH2)2W(CH2)2i, Wherein W 
is selected from (CH2), and n=0*l, iNH, iN(Cl£3) 
alkyl [straight or branched], iN(C 1*C4)alkoxy, 
oxygen, sulfur or substituted congeners selected from 
(L or D)proline, ethyl(L or D)prolinate, morpholine, 
pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal com 
plexes. 

Particularly preferred compounds are compounds accord 
ing to the above formula I and II in Which X is selected from 
amino, NRlR2 or halogen; the halogen is selected from 
bromine, chlorine, ?uorine or iodine; 
and When X=NRlR2 and Rl=hydrogen, 

R2=methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, 2-methylpropyl or l,l-dimethylethyl; 

and When Rl=methyl or ethyl, 
Rzimethyl, ethyl, n-propyl, l-methylethyl, n-butyl, 

l-methylpropyl or 2-methylpropyl; 

R is selected from R4(CH2)nCOi or R4'(CH2)nSO2i; 
and When R=R4(CH2)nCOi and n=0, 

R4 is selected from hydrogen; amino; monosubstituted 
amino selected from straight or branched (Cl£6) 
alkylamino, cyclopropylamino, cyclobutylamino, ben 
Zylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(l 
methylethyl)amino, monomethylbenZylamino, 
piperidinyl, morpholinyl, l-imidaZolyl, l-pyrrolyl, 
l-(l,2,3-triaZolyl) or 4-(l,2,4-triaZolyl); straight or 
branched (C1*C3)alkyl group selected from methyl, 
ethyl, n-propyl or l-methylethyl; (C3£6)cycloalkyl 
group selected from cyclopropyl, cyclobutyl, cyclopen 
tyl or cyclohexyl; substituted (C3*C6)cycloalkyl group 
(substitution selected from (C l£3)alkyl, cyano, amino 
or (Cl£3)acyl; (C6*C1O)aryl group selected from 
phenyl, ot-naphthyl or [3-naphthyl; substituted (C6iC 1O) 
aryl group (substitution selected from halo, (Cl£4) 
alkoxy, trihalo(CliC3)alkyl, nitro, amino, cyano, 
(CliC4)alkoxycarbonyl, (C1*C3)alkylamino or 
carboxy); ot-aminoi(CliC4)alkyl group selected from 
aminomethyl, ot-aminoethyl, ot-aminopropyl or 
ot-aminobutyl; carboxy(C2iC4)alkylamino group 
selected from aminoacetic acid, ot-aminobutyric acid or 
ot-aminopropionic acid and their optical isomers; 
(C7*C9)aralkylamino group such as phenylglycyl; 
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32 
(C1*C4)alkoxycarbonylamino substituted (CliC4) 
alkyl group, substitution selected from phenyl or 
p-hydroxyphenyl; ot-hydroxy(CliC3)alkyl group 
selected from hydroxymethyl, ot-hydroxyethyl or 
ot-hydroxy-l-methylethyl or ot-hydroxypropyl; halo 
(C1*C3)alkyl group such as bromomethyl, 
?uoromethyl, di?uoromethyl, tri?uoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, 
2-bromoethyl or 2-iodoethyl; a heterocycle group 
selected from a ?ve membered aromatic or saturated 
ring With one N, O, S or Se heteroatom optionally 
having a benZo or pyrido ring fused thereto: 

/ 
Q or 43 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve-membered aromatic ring With tWo N, O, S or 
Se heteroatom optionally having a benZo or pyrido ring 
fused therein: 

Z1 Z1 

> \ or Z 

I Z/ I / 
ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oxaZolyl, benZoxaZolyl, inidaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZolyl[4,5-b]pyridyl 
or pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo, N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 51x0 or Ilka 
(A is selected from hydrogen; straight or branched 
(Cl£4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)-alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(Cl£3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
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piperaZinyl, 4-ethyl-2,3-dioXo-l-piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl2 
dioXo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; acyl or haloacyl group 
selected from acetyl, propionyl, chloroacetyl, 
tri?uoroacetyl, (C3iC6)alkoxycarbonyl such as 
cyclopropylcarbonyl, cyclobutylcarbonyl, 
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3 
dimethylcyclopropyl)carbonyl, (1,2 
dimethylcyclopropyl)carbonyl, (2-ethylcyclopropyl) 
carbonyl, (2-methylcyclopentyl)carbonyl or 
(3-ethylcyclobutyl)carbonyl, (C6*ClO)aroyl selected 
from benZoyl or naphthoyl, halo substituted (C6iClo) 
aroyl such as penta?uorobenZoyl, 4-chlorobenZoyl, 
3-bromobenZoyl or 3,4-di?uorobenZyl, (CliC4) 
alkylbenZoyl such as 4-toluoyl, 2-methylbenZoyl or 
4-(1-methylethyl)benZoyl, or (heterocycle)carbonyl, 
the heterocycle selected from a ?ve membered aro 
matic or saturated ring With one N, O, S or Se heteroa 
tom optionally having a benZo or pyrido ring fused 

/ 
0 or F; 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolidinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or selenaZolyl, 
or a ?ve membered aromatic ring With tWo N, O, S or 
Se heteroatoms optionally having a benZo or pyrido 
ring fused thereto: 

Z1 Z1 

> \ or Z 

I Z/ I / 
ZorZl:N,O,SorSe 

such as imidaZolyl, pyraZolyl, benZimidaZolyl, 
oXaZolyl, benZoxaZolyl, indaZolyl, thiaZolyl, 
benZothiaZolyl, 3-alkyl-3H-imidaZo[4,5-b]pyridyl or 
pyridylimidaZolyl, or a ?ve membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom: 

(ix, 1,10 or go 
A A 

(A is selected from hydrogen; straight or branched 
(CliC4)alkyl; C6-aryl; substituted C6-aryl (substitution 
selected from halo,(CliC4)-alkoxy, trihalo(CliC3) 
alkyl, nitro, amino, cyano, (CliC4)alkoxycarbonyl, 
(CliC3)alkylamino or carboxy); (C7*C9)aralkyl group 
selected from benZyl, l-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidaZolidinone 
or N-aminoimidaZolidinone, or a six membered aro 
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34 
matic ring With one to three N, O, S or Se heteroatoms 
such as pyridyl, pyridaZinyl, pyraZinyl, sym-triaZinyl, 
unsym-triaZinyl, pyrimidinyl or (CliC3) 
alkylthiopyridaZinyl, or a six membered saturated ring 
With one or tWo N, O, S or Se heteroatoms and an 
adjacent appended O heteroatom such as 2,3-dioxo-l 
piperaZinyl, 4-ethyl-2,3-dioxo- l -piperaZinyl, 
4-methyl-2,3-dioxo-l-piperaZinyl, 4-cyclopropyl-2 
dioXo-l-piperaZinyl, 2-dioxomorpholinyl or 
2-dioxothiomorpholinyl; (CliC4) 
alkoxycarbonylamino group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or 
branched propoxylcarbonyl, straight or branched 
butoxycarbonyl or allyloxycarbonyl; vinyl or substi 
tuted vinyl group [substitution selected from (CliC3) 
alkyl group, halogen, (C6*C1O)aryl group selected from 
phenyl, ot-naphthyl, [3-naphthyl, substituted (C6iClo) 
aryl group (substitution selected from halo, (CliC4) 
alkoxy, trihalo(CliC3)alkyl, nitro, amino, cyano, 
(CliC4)alkoxycarbonyl, (C1*C3)alkylamino or 
carboxy), halo(CliC3)alkyl group such as 
bromomethyl, ?uoromethyl, di?uoromethyl, 
tri?uoromethyl, chlorometyyl, dichloromethyl, 
trichloromethyl, 2-?uoroethyl, 2,2-di?uoroethyl, 2,2,2 
tri?uoroethyl, 2-bromoethyl or 2-iodoethyl, a hetero 
cycle group selected from a ?ve membered aromatic or 
saturated ring With one N, O, S or Se heteroatom 
optionally having a benZo or pyrido ring fused thereto: 

/ 
o M F; 

Z:N,O,SorSe 

such as pyrrolyl, N-methylindolyl, indolyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolidinyl, 
tetrahydrofuranyl, furanyl, benZofuranyl, 
tetrahydrothienyl, thienyl, benZothienyl or 
selenaZolyl]; (CliC4)alkoxy group such as allyloxy, 
methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy; 
C6-aryloxy group selected from phenoxy or substituted 
phenoxy (substitution selected from halo, (C1£4) 
alkyl, nitro, cyano, thiol, amino, carboxy, di(CliC3) 
alkylamino); (C7*ClO)aralkyloXy group such as 
benZyloXy, l-phenylethyloxy or Z-phenylethyloxy; 
vinyloxy or substituted vinyloxy group (substitution 
selected from (CliC4)alkyl, cyano, carboxy, or 
(C6*ClO)aryl selected from phenyl, ot-naphthyl or 
[3-naphthyl); RaRbamino(CliC4)alkoxy group, 
Wherein RaRl7 is a straight or branched (Cl£4)alkyl 
selected from methyl, ethyl, n-propyl, l-methylethyl, 
n-butyl, l-methylpropyl, or 2-methylpropyl or RaRl7 is 
(CH2)n, n=2*6, or i(CH2)2W(CH2)2i Wherein W is 
selected from iN(C 1*C3)alkyl [straight or branched], 
iNH, iNOB [B is selected from hydrogen or 
(Cl£3)alkyl], O is S; or RaRbaminoxy group, Wherein 
RaRb is a straight or branched (CliC4)alkyl selected 
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 
l-methylpropyl, or 2-methylpropyl or RaRb is (CH2)n, 
n=2*6, or i(CH2)2W(CH2)2i Wherein W is selected 
from iN(Cl£3)alkyl [straight or branched], iNH, 
iNOB [B is selected from hydrogen or (C liC3)alkyl], 
O or S; and When R=R4(CH2)nCOi and n=l4l, 

R4 is selected from hydrogen; (C1*C3)alkyl group 
selected from methyl, ethyl, n-propyl or l-methylethyl; 














































































































































